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PREFACE

‘THIS IS another book concerned with differential diagnosis, but
it is different in its way. I hope that the difference will make the
book more useful

The ar and p permit an on-thespot

check of a diagnostic problem. diate reference is encour-
aged by the brief but comprehensive coverage as well as the
significant organization of each topic.

‘The book is most likely to be used in the analysis of individual
cases, the reader referring to specific topics for guidance; how-
ever, other avenues are apparent. The reader may select a group
of related topics for study, or he may choose to read from cover
to cover for review purposes. Whatever the reader’s approach,
my purpose should become evident. In essence, the objective has
been to present an integrated diff ial diagnosis of selected

P and signs in telegraphic style.

""To the extent that this objective has been realized, much
credit must be given to two outstanding physicians and teachers,
Col. Paul Fancher and Col. Ryle Radke. Both developed vital
medical services at institutions I was privileged to serve, Colonel
Fancher at Walter Reed General Hospital and Colonel Radke
at Tokyo Army Hospital

1 should also like to express gratitude to colleagues, past and
present, at the Veterans Administration Hospital in Miles City.
Dr. Keith Forsyth deserves particular mention

Witiam C MATOUSER
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ABDOMINAL DISTENTION

If obesity and pregnancy are excluded, ascites and tympanites
are the most frequent causes of abdominal distention. Ascites is
indicated by bulging in the flanks, a fluid wave, and shifting dull-
ness on percussion. In contrast, tympanites presents protrusion
anteriorly without sagging in the Ranks, and abdominal percus-
sion is tympanitic Qccasionally, when distended intestines con-
tain fluid as well as gas, tympanites may simulate ascites; then an
abdomnal roentgenogram may be necessary for differentiation.

ABDOMINAL DISTENTION

(I) Due lo ascites:

Cardiac: rightsided congestive heart failure; constrictive
pericarditis

Renal: acute glomerulonephritis, nephrotic synd

Hepatic. portal or postnecrotic cirrhosis; occlusion of the
hepatic or portal vein

Infemaus- tuherculous peritonitis.

Neoplastic: tumor impl on the peri

(I} Due to tympanites:
Acute dilatation of the stomach
Adynamic ilens
Mechanical obstruction of the intestine.
Free intraperitoneal air due to a perforated viscus

(I) Asaites may occur alone; or it may occur as one aspect of
anasarca, particularly in right-sided congestive heart failure and

certain renal diseases. The diff fal diagnosis of isolated
ascites should emphasize consmcme penca.rdms, portal cnrrhosls,
tuberculous pentonms, and abd mal . Oct 1ly

massive ovarian cysts or hydramntos may slmulate ascites, but
15



16 ABDOMINAL DISTENTION
a th gh physical ination will usually distingnish them.
When ascites is associated with engorged cervical veins and
tender hepatomegaly, a cardiac basis may be assumed. In con-
strictive pericarditis ascites occurs early and is often pronounced,
h edema apg relatively late and remains minimal; the
heart is nat enlarged, and there is a paucity of other cardiac find-
ings as well. In contrast, right-sided congestive heart failure may
produce ascites, but edema appears first and predominates; more-
over, an enlarged heart and other cardiac signs are evident.
Whenever ascites occurs on a renal basis, edema is also present
and urinalysis will establish the diagnosis, usually acute glomeru-
lonephritis or the nephrotic state,
When ascites occurs on a fiepatic basis, one or more additional
signs are crdmanly evident; these include hepa!omegaly, sple-

and spider Oceasionally none of

galy, j g
these are present, but the liver function tests are invariably ab-
normal. Ascites is responsible for the initial complaint in ap-
proximately one-quarter of the cases of portal cirthosis and
occurs at some time during the course of at least three-quatters of
the cases. Ascites also occurs frequently in postnecrotic cirrhosis,
but always as a late manifestarion

Ascites sometimes results from portal hypertension of extra-
hepatic origin, but this is :ompatalivcly rare; nevertheless two

d should be ioned in this regard, Occlusion of the
ponal vein causes ascites, splenomegaly, abdominal pain, and
is. This synd is most freqs iy enc d a3

a complication of cirrhosis, but otherwise may accur because of
invasion or compression of the portal vein by metastatic tumor.
Occlusion of the hepatic veins causes ascites and progressive
h galy without spl galy; moreover, there is abdom-
inal pain but no hematemesis. This syndrome too is frequently
associated with cirrhosis and metastatic mahgnancy
Tuberculons peritonitis often produces ascites during i its. active
phase and possibly tympani iated with ob as
healing occurs. Tuberculous pentonitis is rare; but it rust




ABDOMINAL DISTENTION 17

nevertheless be considered in any differential diagnosis of ascites,
being more likely in the young than in the aged, in females than
in males, and in Negroes than in Caucasians. Systemic reaction,
fever in particular, is usually evident along with localizing mani-
festations. The tuberculin test is always positive, and there may
be obvious tuberculosis in the lungs or elsewhere. The diagnosis
depends on bacteriologic studies of the ascitic fluid.

Ascites may also arise from tumor implants on the peritoneum.
These ate more common after 40 years of age and usually result
from carcinoma of the gastrointestinal tract or the pancreas, but
in women the possibility of ovarian tumors must also be con-
sidered. Oceasionally the primary tumor is not evident, and in
such cases cytologic examination of a centrifuged specimen of
ascitic fluid is particularly rewarding in that it may yield tumor
cells Chylous or hemorrhagic ascites, even in the absence of other
findings, first suggests neoplasm.

(II) Tympanites presents a separate problem. The differential
diagnosis includes acute dilatation of the stomach, adynamic
ileus, mechanical obstruction of the intestine, and free intra-
peritoneal air.

Acute dilatation of the stomach is due to rapid accumulation
of air and digestive juices, often despite regurgitation and vomit-
ing. This usually develops insidiously after abdominal surgery or
during the course of a serious medical lllness, and diagnosis de-
pends upon d ation of the on plain

of the abd

Adynamlc ileus results from reflex inhibition of peristalsis or
from certain metabolic disturbances. Reflex ileus usually de-
velops in conditions dominated by acute abd 1 pain, but
metabolic ileus occurs in the absence of abdominal pain and is
generally attributable to anoxia or potassium or sodium deficit.
‘Whatever the cause, there 13 fulminant meteorism. Auscultation
of the abdomen reveals peristalsis to be diminished in intensity
and frequency if present at all, thus permitting easy differentia-
tion from mechanical obstruction; in the latter there is hyper-

ai 1 h




18 ABDOMINAL DISTENTION

peristalsis with the bowel sounds high-pitched and tinkling.
Roentgenograms of the abdomen in adynamic ileus disclose a
distention of the entire gastrointestinal tract (stomach, small
intestine, and colon); with mechanical obstruction either the
small intestine or the colon may be distended, but never both.

Mechanical obstruction of the small intestine is commonly
attributable to an incarcerated hernia or postoperative adhesions,
whereas obstruction of the colon is usually due to carcinoma or
valvulus. Colic dominates the clinical picture in both. Distention
may be missing with high abstructions, but it is ordinatily promi-
nent, and roentgenograms reveal charactenstic localized collec-
tions of gas. If the obstruction involves the colon, the gas is
located laterally and haustral markings are usually evident. It
the obstruction involves the small intestine, the gas is located
medially, possibly in stepladder fashion; the outline of the
jejunum appears serrated and that of the ileum smooth.

Perforation of an abdominal viscus may alsa produce tympa-
nites. Perforation occurs most commonly with peptic ulcer,
but is also encountered with carcinoma of the stomach or colon
and diverticuli of the sigmoid colon. Severe abdominal pain
usually dominates the chmical picture, but in an occasional case
it develops insidiously, particularly m elderly individuals. Roent-
genograms of the abdomen reveal free intraperitoneal air under
the diaphragm.

Addendum* The approach to abdominal distention requires
that obesity and pregnancy be excluded; then ascites and tympa-
nites must be dist hed. These preliminaries ordinarily re-
quire no more than physical ex:\mmaucn,

The differential diagnosis of ascites beyond the history and
physical examination benefits most {rom abdommal paracentesis.
in the first place, examination of the abdomen can be repeated
subsequently with greater likelihood of palpating masses The
gross characteristics of the finid obtained offer diagnostic clues,
and determination of 1ts specific gravity permits a designation
as wransudate {specific gravity below 1.015) or exudate (specific
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gravity above 1.015) with the attendant implications. Transuda-
tion suggests cardiac, renal, or hepatic disease, whereas exuda-
tion favors underlying infection or neoplasm. Exudates in par-
ticular should be sludlcd bactenologxcnlly and cytologically.

‘The dff i of tympanites beyond the history and
physical examination benefits most from plain roentgenograms of
the abdomen. Small amounts of gas may be detected normally in
the stomach and colon, but never in the small intestine. In tympa-
nites abnormal collections of gas appear in characteristic patterns
which suggest the appropriate diagnosis,

ABDOMINAL MASSES

Abdominal masses are usually discovered by palpation, but
large masses may be evident on inspection, Aside from size, fac-
tors that facilitate their discovery include proximity to the ab-
domunal wall and relaxation of the abdominal musculature.
Masses may be brought closer to the abdominal wall by elevating
them with a hand under the flank or by proper positioning of
the patient. Relaxation of the abdominal musculature may be
actueved by sedation or anesthesia if necessary.

Normal palpatory findings must not be interpreted as pathe-
logic In well-developed individuals the rectus abdominis pre-
sents prominent muscular segments which may simulate masses;
in thin persons the abdominal aorta and the sacral promontory
are palpable. The liver edge is normally palpable in many per-
sons, and the lower pole of the nght kidney may be in some.
The pregnant uterus is, of course, a frequently encountered mass
whose p 1s entirely physiologic. It should also be noted
that the distended bladder and impacted feces have often been
unwittingly accepted as significant masses, but catheterization
and an enema will eliminate these pitfalls

Abnormal masses are best considered in terms of their location
because this definitely limits the possible pathology. Size, shape,
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tenderness, consistency, surface contour, and mobility or fixation
should be determined; but all of these characteristics have short-
comings in differential diagnosis.

ABDOMINAL MASSES

{Y) Masses in the upper cbdomen:

Liver: hepatomegaly is considered separately,

Gallbladder: acute cholecystitis; malignant choledochal
obstruction, ampullary or pancreatic.

Pancreas’ carcinoma; cysts.

Stomach: carcinoma; peptic ulcer with obstruction; py-
loric stenosis.

Colon: carcinoma; ileocecal intussusception.

Spleen: splenomegaly is considered separately.

Kidneys: polycystic disease; Wilms's tumor and hyper-
nephmma, hydrunephrosxs

Adrenal glands. ympathicum.

(TI) Masses in the lower abdomen:
Uterus: fibromyoma,
Adnexa: ovarian neoplasms; tubo-ovarian abscesses.
Small intestine: regonal ileitis, ileocecal lymphosarcoma
or tberculosis
Colon: appendiceal abscesses; carcinoma, diverticulitis
ar ameboma.

(1) Hepatomegaly accounts for more than a third of all abnormal
abdominal masses, and it is considered separately. Rarely other
masses are ken for hep galy, e g., malig infiltration
along the greater curvature of the stomach or obstructive carcino-
ma of the transverse colon with feces accumulated proximally. On
the other hand, the liver may simulate other masses; thus the
tongue-like projection of the liver known as Riedel’s lobe may
simulate a distended gallbladder, or hepatomegaly may exlcnd

into the left upper quad and be mi for sp galy.
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Most of these errors can be avoided by a meticulous physical
examination.

The gallbladder is sometimes palpated in acute cholecystit
and in malignant choledochal obstruction In acute cholecystitis
the associated abdominal tenderness and rigidity may obscure the
distended gallbladder; nevertheless a vague tender mass is palpa-
ble in the right upper quadrant jn as many as a third of the
cases An ged gallbladder when iated with jaundice
is almost path ic of malj holedochal obstruction
due to ampullary or pancreatic cnrcmomn, but at most only half
of such malignancies exhibit the palpable viscus.

‘The pancreas is difficult to palpate because of its retroperito-
neal position, but an epigastric tumor is occasionally noted with
either carcinoma or cysts of this organ A palpable mass is gen-
erally not demonstrable in carcinoma of the pancreas until other
symptoms and signs have exhibited themselves. On the other
hand, a palpable mass may be the presenting complaint with
pancreatic cysts, however, there is usually a significant past his-
tory, since most of these are actually pseudocysts which develop
after acute or chronic relapsing pancreatitis

Occasionally a gastric carcinoma is palpable in the epigas-
trium, or the entire stomach may be palpable owing to retention
resulting from pyloric obstruction by en‘.her carcinoma or pepuc
ulcer, The colon is most often palpated in the lower abdomi
quadrants, but it may be palpable in the upper abdomen at
either flexure or anywhere along the transverse colon, generally
as the result of carcinoma. In infancy the nature of gastrointestinal
masses 13 entirely different, and pyloric stenosis or 1leocecal in-
tussusception is most frequently encountered. Both are usually
noted in the right upper quadrant, and they are associated with
obstructive phenomena which suggest the diagnosis.

Splenomegaly accounts for almost a sixth of all abdominal
masses, and it is discussed separately. Sometimes other masses are
mistaken for an enlarged spleen. The physician can be certain
that he is palpating the spleen if the splenic notch is felt; other.
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wise, caution must be exercised, particularly to avoid mistaking
an enlarged kidney for the spleen. The kidney may descend with
respiration, though the excursion is generally more limited than
that of the spleen, moreover, the kidney tends to be more deeply
situated and usually does not have a firm edge.

A renal mass may be felt in several diseases. Polycystic disease
usually produces bilateral enlargement of the kidneys, although
occasionally only one and sometimes neither is palpable despite
concomitant hypertension and renal insufficency. Wilms’s tumor
and hypernephroma commonly present a tumor mass in the Join
along with 2 dull lumbar ache and hematuria, Renal enlarge-
ment also occurs with hydronephrosis, but this condition is often
suggested by other manifestations, and a mass may be difficult to
palpate even when its presence is suspected.

Neuroblastoma sympathicum is the most common adrenal
tumor encountered, and together with Wilms's tumor and hydro-
nephrosis ranks as one of the three most common abdominal

masses ed during childhood. Intravenous pyelography
is mecessary to differentiate them. Distortion of the renal pelvxs
favors Wilms’s tumor, whereas displ. favors bl

P
toma; failure to excrete the contrast substance on the affected
side suggests hydronephrosis

() The uterus is the organ most {requently palpated in the
lower abdomen, and the underlying pathology is usually 2
fibromyoma. The fibroid uterus is noted as 2 nodular or irregu-
lar hypogastric mass, firm and nontender to touch. Even with
massive tumors there may be no associated symptoms, but
menorrhagia is a frequent complaint.

Pathology in the adnexa must gain considerable size before jt
is palpable abdominally. Still, ovarian cysts and tumors are often
asymptomatic at the time they are discovered by the patient or
her physician. In general the nature of such masses remains
speculative until surgery; however, the most common ovarian
neoplasms reaching palpable proportions are the pseudomu-
cinous and serous cystadenomas. Tubo-ovarian abscesses are rare-
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Iy palpable abdominally, and then they are easily distinguished,
being definitely tender in comparison with ovarian tumors,
which at most, exhibit equivocal tenderness

Regional ileitis, manifested primarily by chronic diarthea,
sometimes presents a tender right Jower quadrant tumor; :md
ileocecal wiberculosis or lymph oma may si
ileitis in this respect as in others Appendiceal abscess must also
be considered in the differential diagnosis of any tender mass
in the night lower quadrant.

A mass is frequently palpated along the colon as the result of
intestinal spasm or fecal impaction; however, these conditions
are transient A persistent colonic mass is usually carcinomatous.
Almost three-quarters of the carcinomas in the right colon present
a palpable tumor, and this 15 often detected before other mani-
festations of the discase are apparent. On the other hand less than
one-quarter of the carcinomas in the left colon present a palpable
tumor, and there are usually precedent symptoms such as altered
bowel habit, intestinal colic, or rectal bieeding. Since carcinoma
appears more {requently on the left than on the right, the indi-
dence of palpable colonic tumors on either side tends to be

hized. It should be bered, in addition, that other con-
ditions, such as diverticulitis or ameboma, may simulate car-
anoma of the colon and present palpable masses in the lower
abdomen

Addendum: History, physical examination, and routine Iab-
oratory studies will ordmarily suggest the pathology respansible
for a palpable abdominal mass Contrast roentgenovmphy is
often he)pful cxlher suppomng the chmcal xmprcssxon ar dari-
tying the diag; probl When no diagnosis is ascertained,
exploratory laparatomy is indicated, Procrastination in this re-
gard is to be condemned because an extended period of observa-
tion ordinarily gains nothing.

REFERENCE
Butler, D2 Abdominal masses, Gastroenterology 19.1-50 and 283.319, 3951,



of the persons in the leukemia material whose deaths, ac-
cording to the statements made to me, had not been due to
any of the diseases particularly inquired about, and found that
in none of them had the cause of death, in fact, been given as
either cancer, blood disease, Graves' disease, myxedema or
diabetes meliitus, In the same way, I also went through the
death certificates for 300 persons in the control material who
were not supposed to have died of cancer, and found only 4 in
which the death had, after all, been due to that disease.

Examnation with regard to the supposed cancer diagnoses
showed them to be correct in 92 per cent of the cases, Examin-
ation regarding the causes of death of 687 persons not stated
to have died of cancer showed this disease to have been present
only i 0.58 per cent of them. Thus, the information given
proved to have been even extremely reliable.

As we have seen, there were in the patient material 58, in
the control maternal 52, cases of cancer, the statements about
which could not be verified. As the information given had
proved correct in over 90 per cent of the cases in which it was
possible to control them, I have, however, taken also these
58 + 52 cases for good. With regard to relatives still living,
the diagnoses have been venified by inquiry either to the
patient's physician or to the hospital where the case has been
treated. The number of cases of cancer of which I obtained
information is, of course, the mimumum of what may really have
occurred of such cases in the family groups to which the
mvestigation extended, stil), I do not think that 1t falls very
much short of the number actually diagnasticated. It s only
comparatively few years since the number of cancer cases that
got cured was so small that patients suffering from that disease
as a rule died of 1t and the famuly could hardly be unaware of
the fact. In recent years, on the other hand, many cancer pa-
tients get cured; but as a rule they have been hospitalised and
it 15 so short time since they were 1l that theiwr relatives now
living know, or have known them, and can tell about their
disease, and their statements can be controlled by inquiry to

14



the hospital in question. The type of cancer wh.ich most read.‘xly
escapes the attention of others is the early skin cancer, w}uch
is completely cuted by a single ambulant treatment. Besides,
there are of course the cases that may have either been
wrongly diagnosed or not been recogmsed at all because the
patient died of some other discase; and of which we therefore
have no information.

As regards diabetes mellitus, Graves' disease, siruma and
myxedema, these diseases have of course sometimes a lethal
issue and can then be venfied eiher by means of the death
certificate or the hospital records. On the other hand, there
may have been many cases so slight, or of so passing nature,
that they never came under medical, much less under hospital
treatment. There may therefore no doubt have been a great
many such cases about which 1 got no information. Those cases
of diabetes mellitus of which I was told may however be taken
for sure, because 1t is extremely rare that diabetes is confused
with some other disease, Of the cases of Graves’ disease, I
have mcluded only those where either the diagnosis could be
venfied or of which there from he descnption,—in some cases
suppatted by photographs of the patient,—could be absolutely
no doukt. The same applies to the cases of myxedema, Finally,
I have, of the cases of blood diseases, included anly those
which cauld be venfied, and have relied on the statement of
the death certificate only where there was no hospital record,
With regard to thus group of diseases, 1 have furthermore

sought information also from more distant relatives than those
wcluded in the pedigree chart,

3 MATERJAL

The mveshgation comprises 209 probands,
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living know, or have known them, and can tell about their
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the hospitel in question. The type of cancer whiich most readily
escapes the attention of others is the early skin cancef, wf‘iCh
is completely cured by a single ambulant treatment, Besides,
there are of cousse the cases that may have ejther been
wrongly diagnosed or not been recognised at all because the
pauient died of some other disease; and of which we therefore
have no information.

As gegatds diabetes mellitus, Graves’ disease, struma and
myxedema, these diseases have of course sometimes 2 lethal
1ssue and can then be verified either by means of the death
certificate or the hospital recotds. On the other hand, there
may have been many cases so slight, or of so passing nature,
that they never came under medical, much less under hospital
treatment. There may therefore no doubt bave been a great
many such cases about which 1 got no information. Those cases
of diabetes mellitus of which I was told may however be taken
for sure, because 1t is extremely rare that diabetes 15 confused
with some other disease. Of the cases of Graves™ disease, |
have mcluded only those where either the diagnosis could be
verified or of which there from the description,~in some cases
supported by phatographs of the patient,—could be absolutely
no doubt. The same applies to the cases of myxedema, Finally,
1 have, of the cases of hload diseases, mcluded only those
which could be venfied, and have relied on the stalement of
the death certificate only where there was no hospital record,
With regard to s group of di 1 have fur
sought information also from more distant relatives than those
included in the pedigree chart

3 MATERIAL
The 1nv [ 1 209 band
\(eukemxa, and 200 sound individualg {control probands). The
lnfrzn:aunn about the relatives of both these groups was col
ected i exactly identical manner, a .
cotimg o » as desenbed in the pre.

with
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a. The Patients.

All the probands were, or had been, patients in hospitals in
Greater Copenhagen at some time or other during the period
1936-1945. Thanks to the good card-index system of the Copen-
hagen hospitals and in the last years also the excellent regis-
tration of cancer~- and leukemia cases by the Danish Cancer
Registry, it was not difficult to find records of a large number
of patients with leukemia; especially as it might safely be
assumed that all such patients i the Copenhagen area during
that period had sooner or later been hosprtalised.

b. The Diagnosis.

As most of the patients on whom the present study is based
had died before my investigation was commenced, most of the
diagnoses have been made on the basis of the existing case
records. These were nearly all so fully informative, however,
that the diagnosis of leukemia must be considered well
founded; the more so because all the cases were treated within
a period when especially the extensive use af hoth intravital
and postmortem exammations had made the diagnostication
of the disease much surer than before Necropsy had been
performed on 66 per cent of the dead. On 56 per cent of the
living either sternal or splenic puncture, or biopsy of lymph
nodes had been done. Seventeen per cent of the patients I
examined myself clmically and hematologically. In a great
many cases no biposy will be needed, and an examination of
the blood will suffice to make the diagnosts certain, no matter
whether the case be one of chronic lymphogenous leukemia
(with enlargement of lymph nodes, severe relative and
absolute lymphocytosis 1n blood and bone narrow, and torpid
course), chronic myelogenous leukemia (with enlargement of
the spleen, marked leukocytosis with many immature forms,
sparse erythropoiesis and good effect of roentgenologic treat-
ment) or acufe leukemia {with usually falal affection of the
upper respiratory tract, rapidly increasing anemia, hemorrhagic
diathesis and, in most cases, scvere leukocytosis, with -



mature cell types dominating). The separation between acuie
and chronic leukemia is vague, but for the ?urposes of the
present investigation I have chosen as crx!erx?n whether the
disease was of under or over six months’ duration As regards
the most acute forms 1t 1s difficult, if not impossible, even for
the most experienced to determine the type, because it s @
rule is mpossible to decide whether the dominating cells in
the blood and bone marrow are myeloblasts, lymphoblasts or
monoblasts The oxydase reaction {which incidentally has hut
seldom been med) with not always settle the question, neithet
will the climcal picture of the case or examinations pest
mortem  Stem-cell feukemia is the most relevant designation
for this group of cases, though 1t thereby undoubtedly is made
to include a variety of types. As it on the whole, also as regards
the acute cases that presented a less acule course, often seems
to have been rather a matter of chance whether the dominating
immature cells were listed as Iymphoblasts, myelablasts or
stem cells, it will offen be practical and most correct to deal
with all the cases presenting an acute course under the one
heading of acute leukema.

A few cases of erylhroleukemia recorded are included be-
cause I, hke Forkner, among others, consider such cases as a
spectal festation of myel L

Cases ot subleukemic Jeukema have only been included
when \he vecords showed that biopsy had been performed,
Such conditions as agranulocytests, aplastic anemia, myelo-
sclerosis, myelofibrotis (diagnoses which as a rule, but not

always, exclude leukemia} and even levkemmd reaclion, have
not been considereq

Nine cases have been excluded hecause, on closer examin-
ation, the onginal dsagnosis could not be maintained,

1
;ypmx:at:: C:uez s WY Wale When 2 years old gonorrhea and
hemgl;bm “;“ eated When £5 admitted wuth tamor of the epipharynx,
PEr Cent, ved culls 4,510, <
10,000, with 41 10 8 es semt @ 1mi1n,.2.ogfﬂ‘.fmm' white cells sbout
st =4

-n seus ol lymphoeytes o
Videbex ~ 2
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a. The Patients.

All the probands were, or had been, patients in hospitals in
Greater Copenhagen at some time or other during the period
1936-1945, Thanks to the goad card-index system of the Copen-
hagen hospitals and in the last years also the excellent regis-
tration of cancer- and leukemia cases by the Danish Cancer
Registry, it was not difficult to find records of a large number
of patients with leukemia; especially as it might safely be
assumed that all such patients in the Copenhagen area during
that period had sooner or later been hospitalised.

b The Diagnosis.

As most of the patients on whom the present study is based
had died before my investigation was commenced, most of the
diagnoses have been made on the basis of the existing case
records. These were nearly all so fully informative, however,
that the diagnosis of leukemia must be considered well
founded; the more so because all the cases were treated within
a periad when especially the extensive use of both mtravital
and postmortem examnations had made the diagnostication
of the disease¢ much surer than before. Necropsy had been
performed on 66 per cent of the dead. On 56 per cent of the
living either sternal or splenic puncture, or biopsy of lymph
nodes had been done. Seventeen per cent of the patients I
examied myself chimically and hematologically. In a great
many cases no biposy will be needed, and an examnation of
the blood will suffice to make the diagnosis certain, no matter
whether the case be one of chronic lymphogenous leukemia
(with enlargement of lymph nodes, severe relauive and
absolute lymphocytosis in blood and bone nparrow, and torpid
course), chronic myelogenous leukemia (with enlargement of
the spleen, marked leukocytosis with many smmature forms,
sparse erythropoiesis and good effect of roentgenologic treat-
ment} or acule leukemia (with usually fatat affection of the
upper respiratory tract, rapudly increasing anemra, hemorrhagic
diathesis and, in most cases, severe leukocyltoss, with m.



3--State Hospital (no, $3/43} Femate, 44 years otd Cons\de(lnble cnlag::
ment of lver and spleen White cells 45,000 per ;mme.dma';\; o‘;x “:.::::([“d
bones showed al
tes Toentgen examination of the !
?c\emsm however. Micrascopy of fragment of a 1ib showed myelosclerosls
with considerable fibrosis

g-—Fredenksterg Hospltal, service £ (no 1518/42) Female Admmed;
66 years old, after suffering for three months with disrrhea, fever, Joss o
weight, cough and sweating No entargement of lymph nades, spleen IT
lwer, hemaglobin 39 per cent, red cells 1,680,000 per cmwm, white cells
§5,300, 90 per cent of which were lymphocytes At necropsy, no signs of
feukema were found, bul ceseous muliory ubercnlosis,

. The Suilabilily of the Leukemia Patients as Probands.

After T had thus, in the manner descnbed, succeeded in col-
lecting a large number of indubitable cases of lenkema, the
next step was o use these cases as basis for a proband examin~
aton This made it necessary to find and interview the patients
themselves or thewr nearest relatives, and also in this I suc-
ceeded 1n nearly all cases The pahents, almost without excep-
tion, showed themselves willing to give the fullest possible
mformation about their family, and as a e also the relatives
were obliging and understood the necessity of their personat
assistance m getung the malenal collected,

Despite this helpiul attitude of the persons interviewed, it
proved in many cases imp le, b

. 1o obtain suffi

formation The simplest way to decide if a proband could be
used for the vestigation or had 1o be left out owing to insuf-
fictent knowledge about his (her) famly, would of coutse have
been to make it a criterion that the mformation about the data
sought be complete, but this requirement could not always be
stretly adhered 1o, Thus, several probands have been included
even though data could not be obtaned with regard to all
their grandparents or uncles and aunts on both sides. As
minimum for inclusian 1 my matenal 1 have required that suf-

ficient mformation should be had about the father and mother,
the uncles and avnts fexcept one}, :

the brothers and sisters
{except uney and about all the proband’s own chuldren. But even
where these Tequiements were met,

Or even exceeded, it was
2
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2—State Hospital, sesvice A {no 260/42) Male. Admilted, aged 70, with
enlarged lymph nodes in neck, hemoglobin 107 per cent, white cells 23,000
(lymphocytes 61 per cent). Six years later: hemoglobin 130 per cent; white
cells 10,200 (Iymphocytes 18Y: per cent). Sternal punctate: lymphocytes 56
per cent Three years later perfectly well, no lymph node enlargement,
blood plcture normal,

. 3—Bispebjerg Hospital, service B (no 131/4/43) Female. Well until
admitted, aged 75, with universal emlargement of the lymph nodes, up to
walnut-size No enlargement of liver or spleen. Hemoglobun 69 per cent;
red cells, 3,690,000 per cmm, white cells 14,500 (tymphocytes, 84 per cent)
Four years later, enormous enlargement of lymph nodes; white cells, 14,000,
lymphocytes, 41 per cent, Necropsy (no. 117/43). Metastasising carcinoma
of the tiver; no signs of leukemia,

4—Gentofte County Hospial, service C (no. 1325/44) Male When 39
years old jaundice, wilth severe anemia and thrombopema When 5! years
old, tumor over right clavicle (Microscopy: sumple hyperplasia). The spleen
reached the umbrlicus. Hemoglobin B8 per cent; red cells 4,430,000 per emm,,
white cells 21,800, Sternal punctate: lymphocytes, 51 per cent; lively ery-
thropolesis, The following ycar admitted with jaundice, universal enlarge-
ment of the lymph nodes, hemoglobwn 38 per cent; red cells 1,550,000 per
cmm , whate cells §740 (lymphocytes 56 per cent); sternal punctate showing
very strong erythropoiesis Necropsy (no. 525/45): no signs ol leukemla,
The case diagnosed as hemolylic anemia

5—DBlegdam Hospital (no 566/44). Male At the age of 68 operated on
far hypertrophy of the prostate The Iollowing year admutted with “angina®,
moderate unfversal enlargement of the lymph nodes, the apex of the spleen
palpable just below the costal margin Hemoglobin 80 per cent, red cells
4,120000 per cmm . while cells 17,000 {maximum £6,000), scgmented eosino-
phils 5 per cent, segmented neutrophils 33 per cent, lymphocytes 14 per
cent, Sternal punctate: eosinophils 36 per cent Meimicke and presumptive
Kahn tests strongly positive Bunnel's test agglutination in hve tubes,
Necropsy: no signs of leukemla Sepsls

6 —State Hospital, med polichmc (no 2243/37) Female Since the age
of 34 constant anemia rosistant fo both iron- and bver therapy When 41
found to be sufferning from enlarged hiver Six years later' Splenomegaly,
hemoglobin 70 per ceal, white cells 3840 per crum  (myeloblasts 17 per cent,
promyelocytes, 3 per cent). Thirty-seven roentgen films of the bone system
showed rather diffuse ostcosclerosis, venfied by opsy

7.—Sundby Hospital, scrvice M. (no 1000/40) Boy At the age of 12
he had a splencctomy performed for hemorrhapic putpura Six months later:
universal enlargement of the lymph nodes, the hiver palpable 5 cm below
{he costal margin. White cells 116,400 per cmm (myelocytes 6 per cent. staff
cells 8 per cent, segmented neuthrophils 79 per cent) The necropsy (no
143/44) showed purulent meningitis



8 ~Stale Rospita) fno 53/43) Temale, 44 years old Consldelu‘:le cr::{veg‘:
{15 45,000 per cmm , many of them
ment of hiver and spleen. White ce it
hanes showed almost gener:
tes Roenigen examinaiion of the
:Z!ccrom. hm:even Microscopy of fragment of 3 1ib showed myeloscletosty
with conwiderable fibtosis

§ —Frefieriksberg Hospital, service B {na 1518/42) Temale. Adr‘nmcd;
66 years old, slter suffering for three months with diarrhea, {ever.' oss of
weight, cough and sweatng. No enlargement of {ymph nodes, spieen ‘or
fives, hemoglobin 39 per cent, fed cells 3,620,000 per cmm, white cells
B5300, 90 per fent of which wete ymphaocyles At necropsy, no signt o!
leukemia were found, bul caseous miliary tuberculosis

. The Suitubility of the Leukemia Patients as Probonds,

After I had thus, 1n the manner described, succeeded in col-
lecting a large number of indubitable cases of kemia, the
next step was 1o use these cases as basis for a proband examin-
ation This made 1t hecessary to find and interview the patients
themselves or their nearest relatives, and also in this I suc-
ceeded in nearly all cases, The pauents, almost without excep-
tion, showed themselves willing to give the fullest possible
wnformation about their family, and as a rule also the relatives
were obhigsg and understood the necessity of their personal
assstance in gelting the material collected.

Despite this helptul attitude of the persons interviewed, it
proved 1n many cases impossible, however, (o obtain sufficient
mformation. The simplest way ta decide ¥ a proband counld be
used for the investigation or had 1o be left out owing to insuf-
ficient knowledge about his (her) family, would of course have

been to make 1t a crferion that the information abost the data
sought be complete, but this

could not always be
strictly adhered ta Thus, several prabands have been included
even though data could not be abtamed with regard fo all
therr grandparents or uncles and aunts on both sides, As
minimum for in¢lusion m my material | have fequired that suf-
Gicient wformation should be had about the father and mother,
the uncles and aunts {except ane}, the brothers and sis(ex;
{except one) and about al} the proband's own children, But eve
where these requirements Were met, or even exceeded, it wa:
>
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2 —State Hospital, service A. (ne. 260/42). Male. Admilted, aged 70, with
enlarged lymph nodes in neck, hemoglobin 107 per cent, white cells 23,000
(lymphocytes 61 per cent), Six years later: hemoglobin 130 per cent; white
cells 10,200 (lymphocytes 18'/2 per cent). Sternal punctate: lymphocytes 56
per cent. Three years later perfectly well, no lymph node enlargement,
blood picture normal.

. 3—Bispebjerg Hospital, service B (no 131/4/43) Female. Well uatil
admitted, aged 75, with universal enlargement of the lymph nodes, up to
walnut-size No enlargement of liver or spleen. Hemoglobin 69 per cent,
red cells, 3,690,000 per comm , white cells 14,500 (lymphocytes, 84 per cent)
Four years latcr: enormous enlargement of lymph nodes, white cells, 14,000,
lymphocytes, 41 per cent Necropsy (no 117/43)* Melastasising carcinoma
of the liver, no signs of leukemia,

4 —QGentofte County Hospital, service C {no 1325/44) Male When 39
years old jaundice, with severe anemia and thrombopenia. When 51 years
old, tumor over right clavicle {(Microscopy* simple hyperplasia} The spleen
reached the umbilicus Hemoglobin 88 per cenl, red cells 4,430,000 per cmm ,
white cells 21,800 Sternal punclate lymphocytes, 51 per cent, hvely ery-
thropoiesis The following year admitted with jaundice, universal enlarge-
ment of the lymph nodes, hemoglobin 38 per cent, red cells 1,550,000 per
emm , whrte cells 5740 {lymphocytes 56 per cent), sternal punctate showing
very strong erythroporesis Necropsy (no 525/45) no signs of leukemia
The case diagnosed as kemolytlc anema.

5—Blegdam Hospital (no 566/44). Male At the age of 68 operated on
for hypertrophy of the prostate The following year admutted with "angwmna®,
moderate universal enlargement of the lymph nodes, the apex of the splcen
palpable Just below the costal margin Hemoglobin 80 per cent, red cells
4,120,000 per cmm, white cells 17,600 (maximum 66,000], segmented cosino-
phils 5 per cent, segmented neutrophils 33 per cent, lymphocytes 14 per
cent, Sternal punctate: cosinophils 36 per cent Meinicke and presumptive
Kahn tests strongly positive Bunnel's test agglutination in five tubes
Necropsy* no signs of leukemia Sepsis

6 —State Hospital, med polichnic (no 2243/37) Female Since the age
of 34 constant anema resistant to both tron- and liver therapy When 41
found to be suffertng from enlarged liver Six years later Splenomegaly,
hemoglobin 70 per cent, white cells 3840 per cmm (myeloblasts 17 per cent,
promyelocytes, 3 per cent) Thirty-seven roentgen films of the bone system
showed rathes diffuse osteosclerpsis, venlied by bropsy

7 —Sundby Hospital, service M (no 1000/40} Boy At the age of 12
ke had a splenectomy performed for hemorrhagic purpura Six months later:
universal enlargement of the lymph nodes, the liver palpable § cm below
the costal margin White cells 116,400 per cmm (myelocytes 6 per cent, siaff
cells 8 per cent; segmented neuthrophils 79 per cent), The necropsy [no
143/44) showed purulent meningutls,
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number ofcases

10 20 30 40 S0 60 70 80
* age of anset
Figae 1 —Chant showing the distnbution by age {at the time when the
dusease was ascertamed) of 310 non-selected leukemia patients (M) and of
the 101 of these () who were not included m the final proband material

from this that the 209 probands left would give a wrong picture
of leukemia 1n general, but from Table 1, for instance, 1t will
be seen that the distribution per cent of the different types of
the disease 1s about the same for the onginally collected 310
cases and the finally selected 209, and the same will be seen
from Fig 2. which shows the age distribution for each of the
two groups

Stem-cell leukemia occurs almost exclusively in children,
and about the relatives of these it was therefore nearly always
Ppossible to get the necessary information, so that only two
cases of this type had to be excluded. The proportion of pa-
tients representing this group among the final proband material
1s therefore a hitle mgher than 1t nghtly ought 1o be. The pro-
portion of patients with chronic lymphogenous leukemia is
shightly less than really desirable, because the age incidence
curve for this type shows a maximum about the sixty-fifth year

2
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cause his informations seemed too vague or not sufficiently
reliable, The result of a proband examination like the one here
outlined depends to a great extent on the subjective factor; on
the one hand on the collector of the data required: whether he
follows the same method throughout, is capable of finding out
by his leading questions if there among the relatives of the
person interviewed are any cases of the diseases in which he
is interested and is equally persistent 1n his search for informa-
tion about all the different categories of relatives; on the other
hand, and not least, on the person mterviewed: whether he can
be made to understand the purpose of the investigation in such
a manner that he becomes interested 1n mmparting all his know-
ledge, and, if necessary, in helping to get 1t supplemented with
the data lacking. I have therefore made the whole investigation
myself, both as regards the personal interviews and the neces-
sary correspondance.

d. Is the Patien! Malcrial adequale to the Purpose?

After starting with a collection of 310 cases of leukemic
patients, I succeeded in getting sufficient data about 209 of
them, while 101 had to be given up Of these 101, two were
simply unwilling to give any information, a few others had
either been adopted by strangers or had been born out of wed-
lock, or all their relatives were hiving abroad; but in most of
the cases the reason was that most of their relatives had died
years ago, and that they therefore knew nothing about them.

Leukemia in all its forms may occur at any tume of lLife, but
shows its maximum incidence in advanced age (Fig 1) Of
course, elderly people will often know nothing—-or, because
the still older members of the family have died, be unable to
find out anything about,—what diseases their grandparents,
uncles and aunts may have had, or the causes of their death
Fig. 1 also shows the distribution, by age, of the 101 lcukemia
patients excluded from the final material It will be seen that
most of them were fifty years old or more. It might appear
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number ofcases

10 20 30 40 S0 60 70 80
. age of onset
Figure 1 —Chart showing the distubution by age (at the time when the
hsease was ascertamed) of 310 non-selected leukemia patients (M) and of
the 101 of these (T} who were not included in Wne final proband matenal

from this that the 209 probands left would give a wrong picture
of leukemia 1n general, but from Table i, for instance, 1t will
be seen that the distnibution per cent of the different types of
the disease 1s about the same for the onginally collected 310
cases and the finally selected 209, and the same will be seen
from Fig 2, which shows the age distnbution for each of the
two groups.

Stem-cell leukema occurs almost exclusively in children,
and about the relatives of these 1t was therefore neatly always
possible to get the necessary information, so that anly two
cases of this type had to be excluded The proportion of pa-
lients representing this group among the final proband material
1s therefore a hittle lugher than it nghtly ought to be. The pro-
portion of patients with chronic lymphogenous leukemia is
shightly less than reaily desirable, because the age mcadence
curve for this type shows a maxwmum abow the sixty-hith year
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of age (Fig. 2) and thus includes a particularly large number
of old persons, many of whom were not able to furnish suf-
ficient information and have therefore not been included in the
final material.

TABLE 1, .
Showing the Distribution of the different Types of Leukemia, and their
Disinbution by Sex, for 310 non-selected lcukemic Patients and
209 leukemic Probands,

Number of Cases among Number of Cases among
310 Jeukemia Patients 209 Probands
Type of Leukemia
Num. Per Num-  Per
ber cent Male Female| ber  cent Male Temale]
Chronic
lymphogenous 127 410 74 531 68 325 41 27
Chrontc
myelogenous 79 2551 33 46, 56 268 23 33
Acute lymphogenous; 30 97| 19 i 24 15 16 8
Acute myelogenous | 27 87| 15 12) 17 8.1 1 6
Stem-cell 45 145 19 26| 43 206 19 24
Monocytic 2 06 0 2 1 05 0 1
Total | 310 1000 [ 160 150 | 209 1000 | 110 99

The incidence distribution of the different types of leukemia
shown n Table | for the 310 lenkema patients and the 209
probands, 1s calculated by means of the z ? test (Fisher, par. 21).
As the x * value by this calculation, with 4 degrees of freedom
(the group: monocytic leukemia being left out of account), is
found to be 5.61, which 1s equal to 30 % > P >- 20 %, the dif-
ferences mn the distribution mentioned do not seem to negative
the assumption that the 209 probands may be considered as
representative as regards the distribution of the different types
of leukemia.

Table 1 further shows the distribution by sex, of the pa-
tients in each of the four leukemma groups. That this distribu-
tton 1n the proband material corresponds to the usual sex
incidence of leukemia 1s hkewise seen from the Table, inas-
much as the application of the z? test to the distribution by sex
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gkemia
(as; patienty) 1

per cent of cases

70 30 50 » %0 10 Rl 50 70 g0

tvetoqunons O acutetevkema
levkemaq

? 30 50 70 9 - 10 0 50 7 %

age of onset
Figure 2 — Chart showing the distnbution by age of 310 leukemia patients
(W) 127 with chronic 79 with chrontc my and 102
with acute leukemia, compared with the age distribution of 209 probands
(O} 68 with chronic lymphogenous, 56 with chronic myelogenous and 84
with acute levkemia.

for the different groups gives values which show good ac.
cordance for each of them.
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of age {Fig. 2) and thus includes a particularly large number
of old persons, many of whom were not able to furnish suf-
ficient information and have therefore not been included in the
final material.

TABLE 1. .
Showng the Distnibution of the different Types of Leukema, and their
Distnbution by Sex, for 310 non-selected leukemic Pattents and -
209 leukemic Probands

Number of Cases among Number of Cases among
310 leukemia Pahents 209 Probands
Type of Leukema
Num.  Per Num. Per

ber cent Male Female ber  cent Male Femalel
Chronic
lymphagenous 127 410{ 74 §31 68 325 41 7
Chronic
myelogenous 79 255 33 46, 36 268 23 33
Acute lymphogenous| 30 971 19 Iy 24 <115 16 8
Acute myelogenous | 27 871 15 12( 17 8.1 1 6
Stem-cell 45 145 19 26| 43 206 19 24
Monocytic 2 06 0 2 1 0.5 0 1
Total | 310 1000|160 150 ]209 1000 110 99

The 1ncidencé distribution of the different types of leukemia
shown 1n Table 1 for the 310 leukemia patients and the 209
probands, 1s calculated by means of the g * test (Fisher, par. 21).
As the y * value by this calculation, with 4 degrees of freedom
(the group: monocytic leukemia being left out of account), is
found to be 5.61, which is equal to 30 % > P > 20 %, the dif-
ferences 1 the distribution menttoned do not seem to negative
the assumption that the 209 probands may be considered as
representative as regards the distribution of the different types
of leukemia.

Table 1 further shows the distribution by sex, of the pa-
tients m each of the four leukemia groups. That this distribu-
tion 1n the proband material corresponds to the usual sex
ncidence of leukema 15 hkewise seen from the Table, mnas-
much as the application of the x* test to the distribution by sex
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representative of Jeukemta in general, botl} as regards the re-
presentation of different vareties of the disease an.d the age-
and sex incidence, and {herefore a switable material for the
investigation with a view to which it was collected.

e. The Control Material.

Though 1t might seem an easy matter to find 200 non{xal
subjects who wonld be 2 suitable basis for the control material,
1t proved 1o be a still more laborous task than that of col-
Jecting the patient matenal. To get in touch with 200 healthy
ndividuals 1 other respects comparable te the leukemic pa-
tients was not in wself so diffwult; the difficulty arose when it
became a question of getung the desiwred information about
theit relatives. This was due especially to the circumstance that
relatively few of the persons addressed,—in contrast to the
leukemic patients or their relatwes, in whaose families there
had been cases of so fatal a disease,~had, or could, 1n fact,
be expected to have, any understanding of the scientiltc im-
portance of the information asked for. Personally, they had no
particular nterest in the question of what diseases had ac-
curred 1n their families, and 1n many cases they were not very
willing to co-operate by seeking information from their rela-
tives, reither did the investigator have the same natural basis
as 1 the case of the leukemia patients, for addressing himself
to these relatives mn order to get mnformation,

An attempt to obtamn a sufficient matefal by inquiries to
the functionaries of a large industnal concern failed, parily be-
:::E:ntlhy a f::w o.f those addressed were willing to co-operate,
}mmi andeyx:l :3:::;\:: lc:\:ld’ take place dunng their V\{orkmg

1 Spite of repeated rem?n: of their pay; partly because it often
supplementary m(mmahu:rstas e o get the l?esin:d
tng from among the emplo eee‘sle:ih;l:ss' oneseeded in ot
that coud be used. 34 is concern 47 pedigrees
tut::: z:gé::::::gz‘sxzi "Y})]e Gam]-es By” (s municipal insti-
e housing and care of indigent
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TABLE 2
Showing the Distribution by Age in the different Types of Leukemia,
for 310 non-sclected Patients and 209 Probands.

Chronic lympho- | Chrome myelo- Acute
AlTYpes | Conous Leukemna | genous Leukemia|  Leukemia
Age Amang Among Among
310 non- | AT {301 non | AV | 516 q0p. | Amone
pro- 209 pro- 202 pro-
selected Lbands selected band selected bands
patients patients| 3PS | patients
23 23 ] ,
9 9
13 13 9 1
5 9 6 5
6 | 6
I R 6
[ T 15
1 |- —| M| 10
! o 13 9
157 |
e — - 3
16
20 | 9
65—60 | 37 | 16 | 2 12| 2 13 20 8
0Z7e | o |12 2 3
| 18 |6 \ 13 5 ’
Total | 310 1 209 | 127 | e | 79 | 56 [ 102 | s
P 1757 133 38t 185
£ 14 7 N 7
p 1 300/ 3> P 2> 207| 80970 > P > 7007

} 50°%~ P - 30",’(\‘ 70%o>>P 500y

That also cach of the various types of leukemta 1s well
represented n the proband material 1s seen from the good
accordance between the age distnibutions for patients with the
same type in the non-selected group and the proband group
(Table 2; Fig. 2): x* for each type group being so small that the
difference in the age distribution 1s sigmficant.

‘The proband material must thus be said to be adequately
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same age as ihe relatives of the leukemia palien!: lrf olt.mr
words, these must be good accordance between m:e distribution
by age of the relatives of the two groups. By age is \mdexs!.ood
1 this connexion, for the fiving the age at the ime of examina-
tion, for thbse Who have died the age at ne time of death.

TABLE 3.
Showing the Age Distnbulion for the different Categadies of male
Relatives in the Patient- {) and the Control {11 Materdals,
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By apphication of the ' test I have examuned how far
there within each category of relatives was accordance be-
tween the age distnibution m the twa materials: patients ang
cofitrols. As Tables 3 and 4 show, there was good accoxdan?:q



elderly persons of both sexes), I obtained 37 control probands,
who moreover presented the advantage that they all shortly
before had passed through the local hospital for thorough
medical examination. Yet it was difficult also from these to get
the necessary information, especially owing to lack of interest
or to their failing memory.

Gradually I realised that to obtain the remaining 116 con-
trols I would have to seek them among such sound individuals
as could be made to take an interest in contributing o the
research work in hand, and these I found among the personnel
of the University Institute of Human Genetics and the Um-
versity Institute of Pathologic Analomy, and, not least, among
my own acquaintances, who in their turn found others, equally
interested,

The control material was collected in Copenhagen during
the period from October, 1945, to September, 1946. It comprises
200 individuals, who all have been able to give or procure
such information as was required; which is to say that 1t should
be just as full as that obtained with regard to the leukemic
patients; and as far as possible it has been vernfied 1n exactly
the same manner as the information pertaining to these. Only
such individuals have been used as believed themselves per-
fectly sound and had never had any blood disease, chronic
disease, mahignant or dyscrinous affection. The material has
been deposited in the University Library, Section II

f. Is the Control Malernal satisfactory?

A control matenal, to be satisfactory, must be composed of
subjects not only sound but mn every other respect as far as
possible corresponding to the leukemic proband material. The
incidence of diseases which seldom manifest themselves al-
ready at birth, but only at some later time of life, 1s closely
related to the age of the mdividuals. When a certawn incidence
of disease can be demonstrated in relatives of a patient with
leukemia, it is unperative that the control be sought among
such relatives as at the time of the examination are of the
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same age as the relatives of the leukemia paliem: In ol}'mr
words, there must be good accordance between the distribution
by age of the relatives of the two groups. By age s underslfmd
1n this connexion, for the living the age at the time of examina-
tion, for those who have died the age at the time of death.

TABLE 3
Showing the Age Distnbuhion for the different Categonies of male
Relatives in the Patient- (I} 8ad the Contral (11} Materials

Paternsl | Maternal f
Fathers | geande ands Paternal | Maternal

Erothers|  Sans
fathees fathers uncles | uncles

1 njt i (I nii iyt it i

1
1
2
1
3
6
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Ed
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B 3w n w1 o] ow s 45!y o)
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85 |9 00 25 22| 10 18{ 18 17] 10 13| 1 1‘
— I
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N By applicabion of the #* test I have examined how far
ere within each category of relatives was accordance be-

tween the age distnbution 1n thy i
e two materials;
controls As Tables 3 and 4 show,  ectmtonn

there was good accordance
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TABLE

4

Showing the Age Distnibution for the different Categones of female

Relatives in the Patient- (I) and the Centrol (11} Materials

Pate:
Mothers nra::l hz:;:rd“fﬂ Patemal | Maternall ¢ | Daugh.
Age mothers | mothers | 2uns | aunts ters
It w1 nlr ult uw|t nltu
0~ 4 23 19| 11 16] 52 49| 5 18
5-9 t 7] 9 311712/ 11 8
10—14 4 03] 4 1|18 9| 8 12
15—19 2 3[10 5[13 4|11 &
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50—54 8 7| 5 6| 8 7| 25 25) 23 12 21 39| 8 4
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60—64 | 20 19| 18 18| 19 21} 38 25| 38 24| 32 36
65—69 | 22 22| 20 37 23 23| 45 30| 53 47| 39 &1
70—74 | 35 26| 31 19| 27 31 60 44| 40 36[ 30 30
7579 | 17 15| 34 29| 26 35| 43 34| 40 36{ 11 14
80—85 | 19 18] 26 12| 20 26| 26 28| 43 27} 10 3
85 19 19| 18 19| 25 20| 20 15| 16 26{ 1
Total | 209 200 [ 190 170 | 190 191 | 423 347 | 417350 447 400! 155 138
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2 8,22 20,69 16,55 11,93 | 20,84 | 21,30 1 1885
P 1800/ P 2% > P 109 > PI700/5 => P |209/y_~P|109f0>- P 5% - P
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except in the three categories: paternal grandfathers, paternal
grandmothers and daughters The difference 1n the age distribu-
tion of the paternal grandfathers 1s mainly due to the paternal
grandfathers of the controls being older than those of the leu-
kemic patients; the number of cancer cases among them may
therefore perhaps be a litle larger than desirable for an
absolutely ideal control matenal. The difference in the age
distribution of the paternal grandmothers, on the other hand,
is due to the paternal grandmothers of the controls being a



Tittke younges (han those of the leukem:a patients, and perhaps
there are therefore @ hitile fewer cancer Fases among them.
The slight difference in the age distribution in the two daugh(c\;
groups is of no mportance, since there are only 2 cases of
cancer 1 this category of relatives. )

Though the probauds thermselves are not included in !hc

famly groups, it may be of interest to note that .lhe‘ proportion
of male probands to female in the patient material is 110 male
to 99 female (= 1.11), n the control matenal 86 male to 114
female (= 075). This somewhat higher proportion of females
1 the control material is not sigmificant, however {7 = 3.42;
{=1,10% > P > 5%0). It has been clamed that women as &
nile give belter and fuller mformation about filnesses in &
farmty than men, but even if this should be true it would not
make any difference so far as the present investigation is con-
cerned, because the information about the different families
was tn nearly all cases given by several persons of both sexes.

Like the leukemic patients, the conlrol probands represent
4 great variety of professions and different social milieus. Also
i venfying the control material, 1 examined the dealth
cerhficates for a number of persons besides those who were
stated to have died of the diseases particularly looked for {cf.
Chapter 1, section 2), and found that the sniormation given me
had been, on the whole, remarkably reliable.

The pedigrees of the 200 probands comprise, in all, 404t
relauves about whom more or less precise dala were forthe
comng, besides 179 (= 4.24 per cent} about whom no ynforma-
tion could be ghtained The pedigrees of the 200 controls com-
prise 3641 relatives about whom some relevant information was
::i'wim'sn, 260 fl= 421 per cent) atout whom nothing was
with regar;e ';g\::Stshuw i e extent of the knowledge
stipulated for the ifz\jvels ‘:ﬂhm the fange of relationship
WO groups, and that ne:exgaymn was about the same for the
of these categories was f::remge numbcr_ of known relatjves

each leukemia proband 19.3, for
each control prohand 182 This difference in the numbe'r of
relatives of the probands and the contrels is significant, and 15



in a large measure due to the circumstance that a relatively
large proportion of the controls were unmarried, and the two
categories: sons and daughters are therefore numerically smal-
ler in this group than in the leukemia group. As there among
the children of the leukemia probands were hardly any dis-
eases of importance in relation to the investigation of which
there is question here, we may, however, leave these two cate-
gories out of consideration, and there will then be no significant
difference between the average size of the pedigrees of the
leukemia probands and the control probands.

As the control material thus corresponds to the patient ma-
terial as regards bath the age distribution of the different cate-
gories of relatives, the size of the families and the sex distribu-
tion, place of residence, occupation and social milien it may
safely be contended that the pedigrees of the controls are a
good counterpart to the pedigrees of the leukemia patients.



Chapter i1
HEREDITY IN LEUKEMIA

{ THE LITERATURE ON FAMILIAL LEUKEMIA

The literature vecords a considerable number of obser
vations of familially eccurning leukemia. A colleclve review of
these, so {ar as they have been accessible to me, will be given
wn the following pages. Most of them are merely case reports,
separately of no great value, but together they may perhaps
make it possible to reach a conclusion with regard to the
existence of a hereditary factor and us role for the production
of levkemia in man. 1 have subjected them all to a critical
evaluation, with the result that a great many communications
have been rejected, either because of entire lack of documenta-
tion of the observations reported, or because the diagnoses,
from the data given, must be supposed to be wrong,

a Doubtjul Cases

The accurate knowledge of leukerma as a distinct patho-
logic entity dates from 1845, when 3 cases were described
respeclively by Virchow, Benneit and Craigre, Already some
years after, in 1861, the first report of famihal occurrence of
the disease was published, by Biermer, who descnbed two
cases in the same famly. It 1e now genesally beheved that
his diagnoses were wrong, but hus communication drew atten-
Lon to the subject, and in the following years a steadily in-
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creasing number of reports appeared about similar instances
of familial occurrence, with two or more cases in the same
family. Most of these publications are merely case reports;
among the relatively few whose authors by their own findings
were instigated to collect and critically review the earlier
published cases of familial occurrence is a Danish study, by
Pelri (1933}, who in the hterature found described 28 nstances
of famlial leukemia.

Pelri with good reason rejected not only the ten cases
published prior to 1908—Biermer (1861), Casal: (1872), Senator
(1882), Eichhorst (1885) Cameron (1888), Greene (1888), Ortner
(1831), Crog fils (1901), Jewelt (1901) and Arnsperger (1905)—
but of the more recent also those of Brandenberg (1909),
Schmorl (1911), Barrenscheen ({1912), Campbeil (1912), Manna-
berg (1917), Decapite (1924) and Briigger (1927}, and thus of the
28 reported cases finds only 11 acceplable as authentic. Of
these 11, T shall in the following review further omst 4, re-
ported respectively by Hanzel, Barrenscheen and Hirschield
{2 cases).

Hanzel (1908) described a well-authenticated case of acute
leukemia in a man aged 20 years, but his statement about a
maternal uncle likewise reported as having died of acute
leukemia is obtained at second hand, and all chincal data are
lacking.

Barrenscheen (1912) described in full detail a case of acute
leukemia i a woman 38 years old, but states about her brother
only that he suffered from typical lymphogenous leukemia.
The same case 1s reported, without supplementary data, by
Eppinger (1911).

Hirschfeld {1925) reported two instances of familial leu-
kemia. With regard to the first of these, he gives no data
about blood examinations, in the second, the patient was a
man, 63 years old, with lymphogenous leukemia, whose sister,
according to the statements of the family, had died of the same
disease.

Further details about these doublful cases as well as about
the other, authentic, 7 may be found in Petrr’s study, already
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referced to. To his Hst of insufficiently substantiated cases may
be added a number of others, most of them of more recent
date. )

Vollenweider (1314) seported an instance of famiial leu-
kemia 1 3 ibs, who died respectively 7 hours, 11 days and
2 weeks old, while a fourth chid of the same parents died
already 1 hour atter birth, with cutancous hemorthages and
large abdomen On fhe three fust, necropsy was performed,
Both the father and the mother were healtny, and it is specially
noted that neither of them had syphulis. The necropsy fHindhings
In the three cases wete as follows:

| ~Severe jaundice, soric stenosts. patent ductys arteriosus, casdiac
hypertraphy, nfiftrates 1n the entasged hives, pelechiae in skin, mucous
membranes and organs In kidneys and pancreas, clrcumseribed clumps
of feukocytes, lymphoCyles and myelocytes, in spleen and hver similar

accumulauions, vt more Aitfuse, the leukocyte count In the Blood ine
creased

2—Severe jsundice and anemnd, biltcolored wowe, enlargement of
the yymph nodes, tivet and spleen Microscopy a3 in 1, except that the
tiltrates consisted partly of erythroblasts,

—Pronpunced anemia, some fdundice, hemorrhages in the skin,
consderahile eafargerment of the hiver, shght enlargement of the splcen.
Hemoglobin 15 per cent, white cells 14,000 per cnu ferythroblasts 5 per
cent, neutropluls 47 per cent, Iymphocyles 48 per cenlj Microscopy of
tiver, spleen and thymus showed no signs of levkemis

Vollenweider diagnosed the disease in the first child as
lymphogenous Jeukemia, In the second as myeclogenous, in the
third as muxed Jenkemia, but his iagnoses are hardly correct.
All three children were undoubtedly suffering from erythro-
blastosis fetals, Both the tamitial occurrence, the rapid ter-

mimation m death, the anemra, the hemorthagic diathests and
the severe Jaundice, as well as the presence of erythroblasts
n the blood and wfiltcates, the leukocytosts and the extra-
Medullary hematopoesis 1n varous organs~which by Volfen-
werder was interpreted as leukemic wnfiltration —~speak f; &

diagnosts as the trye ofie ' or thie



Rosenhaupt (1915} reported a case of acute leukemia in &
girl 20 months old, with hemorrhagic diathesis, enlargement of
the lymph nodes and fever, following parotitis. The examina-
tion of the blood showed *einer der schwersten Fille akuter
Leukamie.” According to second-hand information, the child's
maternal grandmother had been cured of leukemia by treat-
ment with roentgen rays.

Korteweg (1919) mentions the occurrence of myelogenous
leukemia in a pair of twins a few months old, but only supplies
satisfactory data with regard to one of them.

Decastello (1925) reported the observation of chronic mye-
losis in a young man, whose father’s brother had died of acute
leukemia, but presents no data to support his diagnosis.

Maccrotla (1928) records a familial case of four brothers,
three with acute, the fourth with subacute, lymphogenous leu-
kemia; but his original communication has not been available,
only a brief review of it, lacking the data on the bass of which
the diagnoses were established.

Siegel (1928) reported an instance of lymphogenous leuke-
mia in a pair of twins, boy and gir}, two and a half years old.
The correctness of his diagnoses 1s much o be doubted, how-
ever; especially as the chuldren were discharged as improved.
The blood examinations showed anemia, but otherwise nothing
indicative of leukemia, since there were neither leukocytes,
abnormal cell distribution nor entargement of the hver or
spleen.

Koehler (1929) described 1n detail a case of chronic myelo-
genous leukerma n &8 man 57 years old, and mentioned that a
brother of this patient had died with the same symptoms, and
that a sister was suffering from perniclous anemia, but he gives
no particular information about the cases of these two rel-
atives.

Naegeli (1931) recorded an cbservation of myelosis 1n a
woman and chronic lymphadenosis in her hrother.

Hering (1935} briefly noted: *64 jahr Dr. med Chromische
lymphatische Leukamie. Vater 1888 53 jahrig an chromscher

lymphatischer Leukamie gestorben {Sekhion Prof. Thoma)”, and
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futther says that Jacques has observed leukemia in a pair of
“m;:xler (1925) published a well established cascv of erythro-
\eukemma and adds, without giving any hematologic data, that
\he father of the patient had died of leukemia.

Curschmann {1536) found among (08 cases of leukemia only
one mstance 1n which the discase was familial, the patients
bewng a father (1) and his son [2):

1--Died, 50 years old, of chronic lymphogenous levkemis The dag-
nosts stated to have been established hematologicatly and by necropsy
1a 1888

2~—At the age of 59, enlargement of lymph nodes in neck and axillse,
enfargement ot the spleen, hemoglobin 51 per cent, while cells 28,000
per cmm  (lymphocytes 47 per cent)

Ardashatkov (1937} found among 33 probands two presum-
able {nstances of famuial leukema-

1 —Typical myciogenous leukemia fn a woman 25 years old Hemo-
glabin 60 per ceml, white cells 230000 per cmm The hlood pctute
myelpid The mother stated that her brother had died of lenkemia.

2—Man, died, 46 years old, of h Jevkemta H

63 pev cent, while cells 54200 per cmm {lymphocytes 93 per cent) The
family stated that a male cousin had ded, 45 years old, of jeukemia

The author also mentions a family with leukemia in two sisters,
the father and a sister of the lalter, but chnicat data are pre-
sented only with regard to the case of one of the two sisters.

Shpton {1938) reported a typical case of myeloblastic leu-
kema in a woman 55 years old, and mentioned—~but without
&ving any dlinical data,~that a nephew of hers had died of
the same disease. He also records a case of a boy, 7 years old,
who after two months' 1llness died of subleukemic leukerma
verified by necropsy, and whose father he from the infarmation
given by the mother beheves to have died of the same disease

Boggian (1938) found acute tymphogenous levkemia in ;;
oy and tus sister, and 1z a male cousin of theirs, Tespectively



20, 19 and 13 months old. Another sister developed chronic
lymphogenous leukemia at the age af four years. (Cit. by Cotli;
the original communication not available).

Mohr (1938) reported a typical case of lymphogenous leu-
kemia in a man 48 years old; about a niece of his it is only
stated that she developed acute lymphogenous leukemia at
the age of four and a half years.

Hofmeier (1938) reported an 1nstance of leukemia manifes-
ting itself concordantly in a pair of enzygotic female twins, One
of them died two and a half years old of lymphogenous leu-
kemia after two months’ illness; the other developed the same
disease at the age of four years, and died in the course of
three months. Shortly afterwards, a sister of their mother also
died of lymphogenous leukemia. There are no chnical data.

Maack (1940) reported the necropsy findings i a case of
leukema 1n a boy four years old with splenomegaly, enormous
enlargement of the hver and leukocytosis. The microscopic
diagnosis was myelogenous leukemia. In his brother, the leu-
kocyte count was normal, but myelocytes were present in the
blood and there was marked shift to the left, which must, how-
ever, be considered as insufficient criteria for the diagnosis of
myelogenous leukemia.

Gdnsslen (1940) mentions, without giving any further data,
an observation, by Kraupse (1939), of lymphogenous leukemia
in two brothers.

Cicovacki (1940) found among 139 patients with leukemia
only one instance of familial occurrence, a brother of one of
them having, according to the statement of a physician, died
of the same disease.

Postel (1942) gives some further details about an instance
of famlial leukemia already reported by Weitz (1940) A
woman 58 years old developed subleukemic myelogenous leu-
kemia, subsequently venfied by necropsy. Seven years later,
a sister of her, 61 years old, became 1ll with enlargement of
the spleen and hiver, and though neither the blood examination
nor sternal and splenic punctures resulted 1in any observations

indicative of leukemia, Postel thinks himself justified m diag-



nosing the case as such, merely on the basis of the hikeness
of the pathologic picture to that of the sister’s disease.

Turpin (1944) mentions three families in which both leuke-
mia and scleroderma occutred, In one of them there were two
cases of acute leukemia, in two brothers, one of whom died
sixteen years after the other, Turpin thinks that there is a
genettc rel hip between ) ja and scleroderma: bul
furmishes no doc tion for his ¢ of ia

Rohr [1945) Tecorded a case of myeloblastic lenkemia in a
man whose sister's child was sald ta have died of leukemia.

Funally it may be mentioned that Bie's observation (1910)
of two cases of lenkemia, in a man and his servant-girl, has
mistakenly been refersed to as an instance of famibal occur-
rence,

1t 15 fegrettable that so wany reports of several cases of
leukemua 1n famihies da not contain sufficient clinical data or
details of necropsy lindings 1o make the dagnosis evident; all
the more because many of the cases were no doubt carelully
examined and a Qitile grealer attention to details in lhe
published communications might have been a valuable help
toward ncreasing the still rather small number of thoroughly
proven nstances of human familial leunkemia.

b Incontrovertible Instances of familial Leukemia,

As already said, 1 shall in the present work consider 7 of
the instances of famuhal leukema histed by Petn ss among the
sufficiently elucidated; namely, those teported by McGavran
(1922), Rosenow (1925}, Schereschewsky {1926), Verceilotir
11926}, Weiss (1927, Ri P& 0l (1927) and Dameshek
Sewlz & Arbor {1529) '

Ta these must e added Pelrr's awn obse
chronsc lymph lenl

rvation {1933} of
in two brothers:




2—When 51 ycars old shght enlargement of the lymph nodes; the
spleen and liver respectively 3 and 2 em below the costal margtn. Hemo-
globin 17 per cent, white cells 31,000 per cmm (lymphocytes 83 per
cent), increasing to 112,000 per emm Two menths later, white "cells
7,682 per cmm. ({lymphocytes 50 per cent, lymphoblasts 14 per cent).
Four years later stll living, subjectively well, with shight enlargement
of the spleen, hemoglobin 91 per cent, white cells 4,080 {lymphocytes
23 per cent),

Petri thinks that there can be no doubt about the diagnosis.
About the younger brother, Génssien {1940) believed that the
case was not one of leukemia but of lymphatic reaction, be-
cause he mistakenly understood Pelri’s report as implying that
the patient had been cured; but according to a communication
from Petri to the author the man died, at the age of 64 ycars,
of leukemia.

Morawilz (1933) records an nstance of two brothers, whose
cases he within an interval of three months diagnosed as
lymphogenous leukemia.

1—~When 59 years old universal cnlargcmcnl o! lhc lymph nodcs.
tenderness of the bones, spl 51
per cent, white cells 205,000 per ecmm ()ymp)mcylcs 99 pcr cent), thrombo-
penia Observed for five months

2—~When 57 years old umversal cnlargement of the lymph nodes,
hemoglobin 80 per cent, white cells 119,000 (lymphocytes 90 to 95 per
cent),

Steiner (1933} found among 134 lecukemia patients one n-
stance of Jamilial occurrence: lymphogenous leukerma in a
man (1) and four years later myclogenous leukemia in s
brother (2).

{.—Age, 50 years Umiversal enlargement of the lymph nodes, spleno-
megaly; white cells 23,300 per cmm (lymphocyles 79 per cent) Micro-
scopy of a lymph node showed lcukemia

2-~Age, 58 years Splcnomegaly, white cells 30,000 per cmm. with
typical mycloid blood picture Roentgen-ray treatment was applied with
good, but only transient effect



Wiillemweber {1937) reports 1wo cases of chronic, respect
tively myel and lymphog eu ina womlan
{1) and her sister (2% \he tormer observed for \wo.'lhe latler
fot three years The same two Cases weie fater published also
by Winkler {1939).

1—Age, 54 years Spienomegatys hemoglobin 45 per cents white cells
108000 per cmmi (myelocytes 52 per cent, metamyelocytes 6 per cent.
staif cells 19 per cept, segmented neutrophuls 1¢ pet centy lymphocytes
13 per cent).

2—Age, 56 years Lymph nodes 1 neck, exillae and grn&n, enlarger
ment of the lvet and spleen, hemoglobm 28 per cent, white cells 73000
per cmm {lympharytes 100 per centh. Following soentgen-ray treatment,
the whyte cell conat was 13,000 per crm, with 93 per cent of Jympho-
cytes

Schnydes (1937) repotts two cases of myeloblastic levkemia
n a young woman (1) and a daughter of one of her female
cousuas {2}

£ —-4¢ the age of 19 pavantim, fouy months later hemoglobin 72 per
cent, white cells 4970 per emm Imyeloblasts 34 per cemd, myelocyits
% per cent, metamyelocyles '/, per cent, segmented newtrophils 34 pey
cent. egsnopinls 2 per cent, hasopinls Y4 per cent, monoryles Y, per
cent, fymphocytes 48, per cent] Gradually extensive necrouis Jo the
pharyax Spleep and liver only shightly enlarged Nesropsy showed
myelotd mAltration 1 the organs

2—~At the age of § severe anemia, splenomegaly, hemorthagic dia-
thesis, smoderate eplargement of the tympt nodes, white ceils 16,500 per
cmi (myeloklasts 7t per ceniy

Ardashnikoy (1937} callacted a proband material of 33 Jou
kema patients, and thus found, besides two probable, one sure
stance of famdial ocevrrence: chrome myelogenous leukemicz

W a Young man {1} angd chronic lymphogenous leukemia in ¢
brother of his iather 2

1—Age, 30 years Enlargement of the
N A e lymph podes, hver ang spleen

White ¢ells 142,800 per crum {myeioblasts 2



2~—~When 5! years old shight enlargement of the lymph nodes; the
spleen and liver respecively 3 and 2 ¢m, below the costal margin Hemo-
globin 17 per cent, white cells 31,000 per cmm. (lymphocytes 83 per
cent), ncreasing to 112,000 per cmm Two months laler, white 'cells
7,682 per cmm ({lymphocytes 50 per cent, lymphoblasts 14 per cent).
Four years later stll hwving, subjectively well, with slight enlargement
of the spleen, hemoglobin 81 per cent, white cells 4,080 (lymphocytes
23 per cent).

Petri thinks that there can be no doubt about the diagnosis
About the younger brother, Géinsslen (1940} believed that the
case was not one of leukemia but of lymphatic reaction, be-
cause he mistakenly understood Pelri‘s report as implying that
the patient had been cured; but according to a communication
from Pelri to the author the man died, at the age of 64 years,
of leukemia.

Morawitz (1933) records an wmstance of two brothers, whose
cases he within an interval of three months diagnosed as
lymphogenous leukemia.

1—When 59 years old unrversal snldrgement of the Iymph nodes,

tenderness of the bones, spl bin 51
per cent, white cells 205,000 per cmm (Iymphocytcs 99 pcr cent), thrombo-
penia Observed for five months

2.~When 57 years old umiversal enlargement of the lymph nodes,
hemoglobin 80 per cent, white cclls 119,000 (Iymphocytes 90 1o 95 per
cent}

Steiner (1933) found among 134 leukemma patients one m-
stance of familial occurrence: lymphogenous leukemua m a
man (1) and four years later myelogenous leukerma n hs

brother (2).

t —Age, 50 years Universal enlargement of the lymph nodes, spleno-
megaly, white cells 23,300 per emm (lymphocytes 79 per cenl) Micro-
scapy of a lymph node showed leukemia

2 —Age, 58 years Splenomegaly, white cells 30,000 per cmm, with
typteal myelowd blood picture Roentgen-ray treatment was apphied with
good, but only transient elfect

na



t~-Age, 33 years. Hemormagie hathews, temoglobin 27 pet :hcin:;
white rells RIH wereasing o 250,000 per cmm, 80 per cent of W c'
were omdase-pasiuve and judged to be early myeloblasts, At nectopsy,
Jenkemic mhltratiors were found in the liver.

2.—The levkemia developed W assomiation with “angina’ when she
was 2% years old Hemoglohn 63 per cent, white celis £6M0 per clmm
(rayeloblasts 90 per centl sternal punctate- 74 per cent of myelodlasts
Necropsy confirmed the diagnosis

Decastello (1939) added a sixth case of chronic lympho-
genous leukema to the five previously known in the family
reported by Weiss already m 1911 and later descnbed in
greater detail by him in 1927

1 ~Woman, became M 10 1983 with marked splenomegaly, hepato-
megaly and enlargement of the Jymph nodes White cells 64200 per
emm. {lymphocytes 86 per cent), three years later, white cells 34200
per emm (lymphocytes 75 per cent} Observed for four years

2—~Brather, tecame 1l n 139, with great enlargement of the lhver,
tymphogenous jeukemis, parhicufarly focalised to the intestine: and
severe dartheas Died five years Jater No blood exammnstions,

3 —~Brother, became W 1 1993 wolh increasing enlargement of the
Iymph nodes, enlargement of liver and spires, white cells 48000 to
63000 per cmum {lymphocytes 74 to 80 per cent) Dued two years dater

4--Sou of o 1 Became i} an 1913, with gradual. unnetsal enlarges
ment of the fympk rodes and marked splenomegaly White cells 64600
pel cmm  (Wyaphocyles 50 per cent, transiional forms 15 per cent)
Thurteen years later hemoglobm 55 per cent white cell caunt 193,000
et cmm,, with 34 pet tent of \vmphorytes Died 1977,

~Daugbier of go 1 Became 1l m 1924, with enlargement of sub-
maxiiary Iymph noles, hemoglobin 75 Per Cent. white cells 8700 per
z;mx dufterential cell cosnt pormal Four months dater hemogloyin
per cent white cell count 6,100 ger cmm (i b
ntutrophils B8 per cent) N fimshonttes 2 pas cont.

. 6~(The case reposted by Decartetioy Davghves of no 3 At he age
of 48 enlargemfnz of Liver end spleen, white cells 140,000 per cmm
Dvmaphocytes 95 per cent} Duration of the disease sbowut iwo years i

As tegards nos 1, 3, 4 and 6 there can be no doubt about the



per cent, promyelocytes 2 per cent, myelocyles 5 per cent, basophils
15 per cent, eosinophils 2 per cent, staff cells 21 per cent, scgmented
neutrophils 31 per cent). The case was observed for three years and the
diagnosis verified by necropsy.

2—At the age of 60 years considerable enlargement of the lymph
nodes, liver and spleen; white cells 70,000 per cmm (lymphocytes 90
per cent} Five years later, white cells 20,000 per cmm, with 90 per cent
of lymphocytes.

Shipton (1938} reports an instance of myeloblastic leukemia
in a woman (1) and her son (2).

1—~Age, 50 years edemas, enlargement
of the liver, White cells 21,000 per cmm, with 82 per cent of myelablasts,
rising to 188,000 per cmm, with 95 per cent of mycloblasts Dicd after
six weeks' 1llness The diagnosis confirmed by necropsy

2—Age, 15 years Severe anemua, epistaxis and fever "The blood
pictures are those of a myeloid leuchacmia with many cells of a very
pumitive type. Postmortem i e this
diagnosis,”

Gottlebe (1938) reports the occurrence of myeloblastic leu-
kemia in two sisters.

1 —Age, 60 years Deglutition difficult, fever, hemorrhagic diathests,
cutaneous hemorrhages and hematunia Hemoglobin 62 to 35 per cent,
white cells 2,350 to 4,050 per cmm {myeloblasts 49 per cent, stalf cells
2 per cent, segmented neutrophils 8 per cent, lymphocytes 42 per cent,
monocytes 1 per cent) Died after two weeks' illness No necropsy

2—Age, 60 years Sp ly di of the lymph
nodes, hemorrhagic diathesis, ulccrahons n the oral cavity Hemoglobin
50 per cent, white cells 18,900 per cmm  (myeloblasts 97 per cent, pro-
myelocytes 3 per cent) Died after two weeks illness The diaghosis

verified by necropsy.

Laub {1939) reports the observation of myeloblastic leuke-
mia in @ woman (1) and m her daughter {2), who died fiftcen
years later of the same disease.
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author, the man eventually died, however, of myelogenous
leukemia.

{ —Treated for two years with ‘Plood transtusions for & hypuchl_umlc
megaloblastic anemia-—ailed "achresuc® anemia—which did not respond
to treatment with iron-, liver- or stomach preparations The bone marfow
was megaloblastic, there was no gastric achylia After the patient had
been ilt for three years, there came enlargement of the spleen, and the
white cell count Tose to 141000 per cmm, with many immature myelold
cells Death supervened after 5 years' {liness, the necropsy confirmed the
diagnonis of myelogenous leukeraia

2-—Tonsils large and uiterabng. lymph modes enlarged, eventually
hemorthagic diathesis Hemoglobin 22 per cent, white cells 64,500 per
emm (sterm-cells 70 per cent, peroxidase-negative, myelocytes e per
cent, Y yies 2 per cent, seg: P 21 per cent,
tymphocytes §'s per cent) The patient died alter twelve days’ Nlnesss

the necropsy showed lenkemic safitration in lymph nodes, spleen, bone
marrow 2ud liver

Cotti (1941) describes familial occurrence of leukemia it
an Italan family, with three authentic cases of the disease in
a woman (1}, her daughter (2) and a grandson (3} of the moth-
er's sister Another sister of the mother died, 42 years old,
of a mediastinal tumor described as Hodgkin's disease. The
mother's mother had probably died of leukemia.

\ ~Age, 45 yeary Splenomegaly Hemoglobin 48 per cent, white cells
82,000 per com ¥ 5 per teny, ¥ Ytes 4 per cent, neu-
tropbil myelocyles 24 per cent, segmented neutrophils 65 per centy.

Thirteen months later, shorlly before death, h
., . hemoglobis
white telts 335,000 per cmm globin 40 per cent

2—Age 23 years Spl of the
l;unes Hemoglobia 75 per cent, wiite calls 63,000 per cmm {myeloblasts
hp‘u scm\, promyelocytes 5 per cent, melamyeloryies & per cent, baso-
,':n; :tze:e:a :elnl. llegmtn;,ed peutrophils 61 per ten) Good beneln Jrom
“ray treatment Nine months later hemoglobi
n 63
celds 33,600, with many smmature myeloid cells ¢ e et wae

3—Age, S years Enlargeq 1
ywph nodes in neck,
:;:’nr;‘haglc diathests Hemoglobin 13 pet cent, white cz:f:‘;;;;!"h’v
tymphocytes 50 per cent) Two months laler, shotily be!ur’e dcaptth’

an



correctness of the diagnosis. About no. 2 the data are too few,
and about no, 5 Weiss admits that if we look at the case by
itself there is not sufficient evidence for the diagnosis of leu-
kemia, but that it is warranted in view of the familial
anamnesis. This argument is hardly acceptable, and I there-
fore consider only four of the cases as proven, lcaving out
nos. 2 and 5.

Jelke (1940) demonstrated acute leukemia in a pair of en-
zygotic twins about 5 months old.

1 —Bleeding of the gingivae, large liver and spleen, hemoglobin 54 per
cent, white cells 735,000 per cmm ({lymphblasts 17 per cent, large lym-
phocytes 29 per cent, small lymphocytes 52 per cent--all oxidase-
negative). Large lymphocytes domunating in the sternal punctate Died
after twelve weeks' illness The diagnosis confirmed by the necropsy.

2~—At admission pronounced anemia, convulsions, liver and spleen
enlarged Hemoglobin 32 per cent, white cells 1,022,000 per cmm  (lym-
phoblasts 9 per cent, large lymphocytes 22 per cent, small lymphocytes
G9 per cent) The sternal punctate composed chiefly of lymphocytes of
all grades of matunty Died of cerebral hemorrhage after two weeks’
fllness At necropsy, Icukemtc inbltration was found in the lhiver and
myocardium

Maack (1940) describes two cases of typical lymphogenous
leukemia in two brothers; a third brother had squamoccllular
carcinoma,

1 —Age, 63 years White cells 22,400 per cmm (lymphocytes 75 per
cent) Six months later enlargement of the lymph nodes, splenomegaly,
white cells 45,400 per cmm (lymphocytes 94 per cent)

2 ~-Age, 46 ycars Enlargement of the lymph nodes, splenomegaly,
white cells 25,000 per cmm (lymphocytes 100 per cent) Temporary remis-

sion foll g t with rays

Bichel (1940) reported a case of “achrestic anema” in-a
man 32 years old (1) and stem-cell leukemma 1n his sister, aged
27 years (2). According to a communication from Bichel to the
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the liver enlarged Hemoglabin 55 per cent, white ells 201.000~pﬂ cmm
{monocytes 868 per cent, monoblasts 23 per cent) No Recropsy.

2.-Age. 43 years Had been fesling fatigued for four months when

diathesis ped, there tame of the fauces

and sweling of the lymph nodes n he peck. Hemoglobin 51 per cent,

wihitte colis 83000 pec cmm, fmyeloblasts 426 per tent} Sternal punctate
97 pes cent of myeloblasts No necropsy

Hogrelfe (1945) describes chronic myelogenous lenkemia in
a woman (1) and her sister (2), and plasmocytic reticulosarcoma
in a twenty-four-year-old son of another sister,

1 ~Age, 48 years Swollen lymph nodes 10 the neck and enlasgement
of the hiver and spleen Hemogiobin B2 per cent, whate telis 12000 pes
crum (myeloblasts 26 per cent, pfomyelotyies 06 pef cent, myetocyles
116 per cent, ¥ yles 9.3 per cent, seg ty 646
per cenl, lymphocytes 56 per cent, monocytes 23 per cent) Some good
effect ftam roenrgen-ray treatment. Shortly before death, hemoglehin
68 per cent, white cells 5,720 per cmn. immature myeloid cells 525 per
cent) Quuerved lor hiteen years

2—~Age. 40 years, Increasing fangue, loss of welght, hemorthapic
dathesss, splenomegaly Hemoglobin 70 per cent, white cells 6,400 per
cmm (myeloblasts 15 per ceat, myelocytes 14 per cent, segmented neur
trepbils 83 per cent, basophuls 3 per cent, lymphocytes 5 per cent} Good
elfect Irom roentgen-ray treatment. About a year later, hemoglobin 42
pet chod, white cells $2000 {myetabilasts 66 per cent) Necropsy confirmed
the diagnosis of myefogenpus leukemta

Rohr (1945} and Moeschlin & Rohr (1939 report two in-
stances of familial occurrence of Jevkemia,

1-—Chronic myelogenous leukemta in a woman (1) and her

mother (2), and chrontc lymphogenous leukemia in the mother's
sister {3),

w“l -;Age:, 4% years Increasing enlargement of the spleen, tising white
ust {to 300,000 per tmm] and falling hemoglobm valugs Dil-
ferential covnt myelocytes ¢2V; ner cant eraes - -

w03 Mierapy, ()hserve:i for twp ca‘ . ‘;\'“u by
shawed fewkemac Wnfitration i fiver ang apleen Years  Necropsy
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hemoglobin 18 per cent, white cells 6,600 per cmm, with 99 per cent of
lymphocytes

Lossen (1942) reports an instance of chronic myelogenous
leukemia in a father {l) and acute myeloblastic leukemia in
his son (2).

1.—~Age, 66 years Considerable enlargement of the spleen, hemo-
globin 58 per cent, white cells 151,000 per cmm. {myeloblasts 1B per
cent, myelocytes 20 per cent, metamyelocytes 12 per cent, stalf celle
1 per cent, segmented neutrophils 32 per cent, basophils 2%/ per cent,
lymphocytes 5 per cent).

2—Age, 29 years. Gastric hemorrhages, enlargement of the hver,
hemoglobin 70 per cent, white cells 171,000 per cmm (myeloblasts 87.5
per cent, myelocytes 2 per cent, metamyeclocytes 15 per cent, staff cells
1 per cent, scgmented neutrophils 3 5 per cent, lymphocytes 4 5 per cent).
Necropsy showed myeloblastic nfiltration mn hiver, spleen and bone
marrow

Hornbaker (1942) describes in detail the course of a chronic
leukemia in three sisters

1 —Age, 39 years Lymph nodes enlarged, white cells 18,000 per cmm
(tymphocytes 64 to 70 per cent) Died after one year s observation

2—Age, 55 years Lymph nodes enlarged, white cells 36,800 per cmm
(lymphocytes 80 per cent) Died alter a ycar and nine months observ-
ation No necropsy

3—Age, 55 ycars Pronounced splenomegaly White cclls 162,000 per
cmm {mycloblasts 8Y/2 per cent, myclocytes 30 per cent) Observed for
a year and nine months

Meikle {1944) describes two familial cases: monocytic leu-
kemia 1n a man (1) and myeloblastic leukemia, developed two
years later, in lis sister (2).

{.~-Age, 46 years Had been feclhing fatigued for a couple of months
when his tonsils became swollen and covered with large pseudomem-
branous coatings, the lymph nodes in the neck, too, became swollen and
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On the other hand it has also been asked if' the Iamillt.ﬂ
occurrence might not be merely incidental. Pelri {1933) says
that theoretically there 1s a possibility that in Denmatk two
cases of leukemia may occur quile incidentally n the same
family ahout once In every three years, but he does not
examine how often this really happens to be the case. Rz.nenow
(1925), Stemner (1933). Curschmann {1936} and Cicovacki (1940)
each found only a single mstance of familial occytrence among
materials of respectively 125, 134, 108 and 139 levkemia pa-
\ients, which would make 1t seem that leukemia in families is
exceedingly rate. One has the impression, however, that they
obtasned these figures simply by going through the case
records of various hospital services with a view to ascertaining
how often they contained notices about occurrence of levkemia
in the famihies concerned—an examination which is of no
value m this connexion Ardeshnikev (1937) made investiga-
tions with regard to the families of 33 leukemia patients and
found one sure and two probable instances of famlial occur-
rence, and he concluded from this that heredstary factors may
play a réle for the development of human leukemia.

From all that s known up to the present it must thus be
admitted that although a certain number of avthentic observa-
tions of at least two cases of leukema in the same family have
been made, there has been no evidence to prove that this
fambal oceurrence was not incidental For though leukemia
s not & particulatly common disease, it must now and then
happen that two or more cases otcur 1n a family without there
being any correlation between them. Stll, the observations of
familial Yeukemia are sufficiently many to make it hikely that

heredntary Jactors may de of eticlogic significance for the
development of the disease.

2 STUDY ON FAMILIAL LEUKEMIA
a Famihal Incidence,

In order to study the {requency of N
fami;
 possible, Y of famlial leukemia and,

arrive at g conclusion as to whather heredutary



2—Age, 58 ycars Swelling of lymph nodes in the neck, the liver
palpable a hand's breadth below the costal margin, White cells 32,006
to 150,000 per cmm. (lymphocytes 50 to 60 per cent). Necropsy confirmed
the diagnosis

3.—At the age of 62 years large hilar lymphomas, white cells 40,000
per cmm  (lymphocytes 80 per cent); gradually considerable enlargement
of the spleen and universal enlargement of the lymph nodes. White cclls
60,000 per emm. (lymphocytes 97 per cent) Observed for five ycars' The
necropsy confirmed the diagnosis.

IL.—Chronic myelogenous leukemia in a man (1) and his
son (2).

1.—Age, 63 years. Great enlargement of the spleen. White cells
156,000 per cmm (myecloblasts 22 per cent, myclocytes 22 per cent, meta-
myelocytes 64 per cent, segmented neutrophils 56 4 per cent, eosinophils
18 per cent, basophils 64 per cent)

2—At the age of 25 years subleuk leuk with
m the skin; toward the end white cell count 37,400 per cmm, with 27 per
cent of mycloblasts

We thus know from the literature twenty-six apparently
incontroverhble instances of familial occurrence of leukemia.
These are 1n the following section discussed in connexion with
the cases observed by myself Several of the authors named
have discussed whether the occurrence of several cases 1n the
same family was an expression for a causal relation between
them. Since leukemia sometimes resembles an nfectious dis-
ease, it has been suggested that 1its famihial occurrence might
be due to the members of a family 1n which a case developed
being particularly exposed to infection A weighty argument
against this theory 15, however, that in many cases the affected
individuals, though related, had not for many years, i ever,
been in personal touch with each other; and, moreover, the
concept of leukemia as an infectious disease must be con-
sidered as abandoned.
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get P = 012 *usi which shows that the incidence of teukemia
15 sigmficaily higher in the patient material than in the contral
matertal. .

By the further investigation of the leukemia px'ohands Y
was found that a few of the sevenieen in whose families there
were other cases of the disease were related, so that the pro-
bands mentioned represented only 14 different pedigrees {nos.
1-14]. As one of these has already before been published by
Hogrelfe (1945), T am thus able to add 13 feukemia families to
the 26 Mtherto knows.

h. Mode of Inherstance.

As famihal Jeukemia is so comparalwvely rare, 1t is not pas-
sible on the basss of the exsting matenial to caleulate the nisk
for the different categones of relatives of gething the discase,
and thus to say anything with certamty about its mode of
inhentance In order, however, to shed some light on the
problem, L have 1n Fig 3 set up the twenty-six instances known
from the hterature together with my own thirteen: 39 familtes
wn ali, with  total of BG cases of leukerua. The Figure shows
the sex and relaionship of the patients, thewr age at the time
when the drsease was recogmsed and the type of their leu-
kermia

In 33 of the families there were only two cases of the dis-
ease, n 4 three, i 2 four. As the Figure further shows, there
was m 17 families only leskemia n one generation, in 16 in
two successive m 4 n two . but with
a leukema-free generation between Only 1n 2 families did the
disease appear in three successive generations. In 17 cases the
Patienls were two sibs, 1n two fanulies there was leukemia
concordanily m enzygotic twins {so far as knawn, leukemua
i one of a paw of enzygolic twins has only been reported
once, by Keliel), 1 one family there were three sibs with the
disease 1n 11 famihes i which one or several stbs had devel-
oged leukemia, the disease was present also 1 the father
mother, but there are stil more instances 1n which the parcnc:;
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factors play a role for the development of the disease in man,
As said, I have tnied to trace how many cases of leukemia had
occurred among the relatives of the 209 patients. Nineteen
could tell of at least one other case n therr family, and of these
statements seventeen could be verified, while in one case the
hospital record could not be found (the death certificate had
been issued in 1902 by a “lay coroner”) and in another the
patient had died 1n the U. S. A, and a copy of the hospital
record could not be obtained.

The incidence of famlial levkemia 1s thus in the present

material at least-—l%: 8.1 per cent, or of the same order

of magmitude as the famihal incidence of pernicious anemia.
It is true that the rate of famhial incidence of the latter disease
1s by Schemm (1940) stated to be 18 7 per cent, but hus matenal
is small; by Werner (1938) and Stamos (1940) 1t 1s on the basis
of much larger materials found to be, by the first 9, by the
second 7 per cent. The incidence rate of familial leukemia is
probably higher than 8 per cent. Not only are the two non-
verified cases perhaps authentic, but especially in earlier days
many children dred without the cause of death being fully
ascertained, and among them there may have been a few
whose death was due to leukemia Lymphosarcoma must un-
doubtedly be considered as a type of lymphogenous leukemia;
therefore the pedigree no. 175, where a paternal aunt of the
proband, who herself died of stem-cell leukema, had lympho-
sarcoma, may with full right be considered as an instance of
famihal leukemia, and when this case 1s included the famihal
incidence rate may be calculated to be 8.6 per cent.

In the families of the control material, there was only one
case of leukemia. This, when compared with the seventeen
cases in the families of the leukemia probands 1s 1n itself a
proof of correlation between the famhally occurrning cases of
the disease.

For the sake of completeness 1t may be added that with

Yates' correction (Fisher, par. 21.01) we find z* = 12 40,
f =1, P < 2% By the exact method (Fsher, par. 21 03) we
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get P = 012 %o wiuch shows that the incidence of teukemia
15 significally higher in the patient material than in the contro}
material,

By the further mveshgation of the leukemia probands it
was found that a few of the seventeen in whose tamiies there
were other cases of the disease were related, so that the pro-
bands mentioned represented only 14 ditferent pedigrees {nos.
1-14). As one of these has already before been published by
Hogrelfe {1945), 1 am thus able 1o add 13 leukemia familics to
the 26 hitherto known.

. Mode of inhentance.

As famiial leukemia 15 so comparatively rare, it is not pos-
sible on the basis of the existing matenal to calculate the risk
for the different categories of relalives of geting the disease,
and thus to say anything with certmnty about ns mode of
mhentance la order, however, to shed some light on the
prablem, I have in Fig 3 set up the twenty-six Instances known
from the Werature together with my own thirteen: 3§ famses
 all, with a total of 86 cases of levkemia The Figure shows
the sex and relationship of the panents, thetr age at the time
when the disease was yecognised and the \ype of heir lew-
kemia

In 33 of the fambies there were only \wo cases of the dis-
ease, 1n 4 thiee, in 2 four As the Figure furiher shows, there
was in 17 famidies only lenkemia yn one generahon, 1 16 m
t\\lq s’uccesswa generations, n 4 1n iwo generatons, but with
a 1) b n Ouly w2 fambes did the
disease appear 1 three successwve genevations In 17 cases the
patients weze two stbs, w two famibies there was Jeukemia
concordantly n enzygotic twins (so far as known, leukemia
in one of a pawr of enzygotic twins has only been reported
once, by Kelletl), in one famuly there were three sibs with the
disease In 11 families 1 which one or several sibs had devel
oped leukemia, the disease was present also in the father 0;
mother, but there are still more istances i which the parents
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idea of hereduary fattors having any tole in the development
of the disease, he nevertheless thought that thef preponderance
of this type among the familial cases made it probable that
certamn endogenous elements must be reckoned with, )

From Fig. 3 it will be seen that though n mz'my l'a_mlhes (7
only one type occurs, there are stitl more {22 in which several
are present. All vaneties of the disease are represented, ev?n
such rare ones as monocyhic and eosinophilic leukemia.
Besides, there are, especially among my own observations, a
number of cases designated as stem cell leukemia. in 10 fam-
1lies only lymphog ja 15 enc ed, 1 9 only
myelogenous, m 12 both lymphog and myel 5, in
t monocytic and acute myelogenous, In 7 families we find stem
cell leukerma and etther lymphogenous (4 families) or myelo-
genous feukema (3 families). One family, the last one depicted.
15 particularly remarkable by the fact that besides two cases
of chronic lymphogenous there is one of chronic myelogenous
and one of acule eosinophlic leukemia (i the Figure marked
m as acute myelogenous). In all the families except one, in
which there were more than two cases of the disease, different
types were represented In summary it may be concluded that
i the famly tree s studied for suifictenlly many generations

back 1t may be possible not only o find levkemia 1 several of
them, but also duffereny types.

Brom Table §, which shows, among other things, the in-
cidence of the variaus types in the 86 families, 1t will be seen
that nevertheless the lymphag: type predomi But it
15 2 question of this predaminance s as great as 1t has hitherto
been clammed. 1§ 3 25 true that myelogenous leukemia 1s the
commonest form of the disease, 1t 1s, of coutse, remarkable that
the percentage of chranie lymphogenocus cases should be nearly

twice as high as that of chrone lymphogenous
In Denmarl:, the lymphogenous form of the chronie disease
15, h

T, dedly more than the
This appears already from an extensive survey,

on the basis of death certificates, by Grom & N
clearer from my own analysis {Table 6) of the 1

0

Y .
made in 1932
elsen, but st}
ncidence of the



of leukemia patients lived to an advanced age withou! showing
signs of being similarly affected. As Fig. 3 shows, there are a
few families in which the relationship between the leukemia
patients was rather distant, but on the whole the familial
incidence is demonstrated chiefly among closely related
individuals.

For the sake of completeness it must be mentioned that
there were no consanguinous unions in any of these thirty-
nine families.

Extrachromosomal inheritance may with some certainty be
excluded, since leukemia is not considered as an infectious
disease and occurs under extremely various conditions. As the
cases occurring in the pedigrees of the probands are just as
often found on the paternal side as on the maternal, it must
be supposed that the inheritance 1s chromosomal. From Figure 3
it is evident that simple dominance and recessivity can be
excluded. Other theoretical possibilities are polymeria or that
the transmission is due to failing dominance, where the power
“of the dominant gene to manifest 1tself is imited in a degree
depending on various unknown facters. While normal he-
reditary qualities are as a rule concerved as being dependent
an polymeriC genes, pathologic hereditary conditions are be-
lieved to be oftenest determined by a single gene (Kemp, 1943;
et al.). Though there are exceptions to this rule, failing domin-
ance should thus be the most likely mode of inheritance. Since
it is not the leukema itself that 1s inherited, however, it is most
reasonable ta suppose that what is mherited 1s a disposition
to the disease; but whether this 1s due to a single gene or to
several (polymerna) must for the present remain an open
question, (See also Chapter V, section 3).

c. Is Leukemia a genclic Enlity?

Several authors have called attention to the fact that sur-
prisingly mauny of the familial cases of leukemia were of the
lymphogenous type. They have especially pointed to Petri's ob-
servation of this, and 1t is true that although Petrr rejected the



TABLE &
Showing the Incidence of the dufetent Vanetes of Leukemia among
410 non-selected Pabents.

Tyve of Leukesus \ Mafes ‘ Fewales ‘ Yol ’

om0 19 {25 )
A oW gx o | @3y | 10108
2 {1 %)
30108

P - 2 Py
Total] 160(100%) | 130 {9 ¥

Chronic lymphogenous .| 74 [GUN] 53 (35 o) \ 127 (41 %)
}

of & fauly large number of non-selected patients. It is true
that the 86 famulial cases are collected from different countries
and Tepresent a penod of twenty-five yeass, and thecefate can-
not be directly compared with a Danish matenal from the last
ten years; still, it will hardly be possible to hmd a better
parallel, seing that the 310 Danish cases were adoutted 1o the
Copenhagen hospitals from an area where nearly all leukemia
patients sooner or later come under hospital treatment and
thus were thoroughly examined at a time when the diaguosis
of the disease had become much surer than in the past. More-
over, the diagnosis has w each single case been verified by
mysell

The good accordance between the relative frequency of the
occurrence of the various types of the disease in familial leu-
kemia and among a large material of non-related patients,
besides the fact that nothung peints te the occurrence of leu-
kema m the individeal famly being definitely confined to
some particular type may be taken as evidence that no type
i more particularly subject to hereditary control than others.
This agrees with the observations made on inbred stramns of
mice, m winch, though acute leukemia dominates, both chronie
myelogenous and chronie lymphogenous levkemia oceur. We
may therelare conclude that the herediiary factors susceptible
of aperating w the enology of leukema are common, or the
same, for all the different varieties of the disease,



TABLE 5
Showing the actual and relative Incidence of the different Varietics
of Leukemia among the 86 Cascs observed in 39 Famihies
represented 1n Fig 3

Type of Levkemia ‘ Males ’ Females Total
Chronte lymphogenous . [ 20 (49 %) 17 (38 0fg) 37 (43 90
Chromec myelogenous . 9 (22 o)) 12 (27 %) 21 (24 o))
Acute ..... .. e 11 (27 9/y) 16 (36 %) 27 (31 o)
Monocytic 1 (299 0 1 (19%)

Total| 41(1000) | 45(101ck) | 56 (99 %)

various types of leukemia among 310 non-selected patients
hospitalised 1n Copenhagen. That the myelogenous type was
formerly belhieved to be the most frequent 1s probably because
it 1s most common 1n younger individuals and the symptoms
more marked, whereas the lymphogenous has a more torpid
course and mostly occurs at an advanced age. It 1s therefore
readily understandable that the relatively higher incidence of
the latter type has not been realised until recent years, when
far more cases are admiited to hospitals and the interest in
the illnesses of old people 1s greater, partly owing to better
social care for the aged

The higher incidence of the chronic lymphogenous form of
the disease than the myelogenous 1s not a special Danish
phenomenon, however. Thus, Kirshbaum & Preuss (1943) found
in the record of 14,400 consecutive necropsies 26 cases of
chronic lymphogenous and 20 cases of chronic myelogenous
leukema Bethell {1943) found 216 cases (= 43.6 per cent) of
lymphogenous leukema (including lymphosarcoma) and 175
cases {= 35.4 per cent) of myelogenous. Haden (1944) n an
analysis of 357 cases of leukemia found 90 of the chronic mye-
logenous type and 101 of the chromc lymphogenous.

A comparnson between Tables 5 and 6 clearly shows that
the distribution of the different vanieties of leukema 1s
precisely the same whether the question 1s of famihal cases or
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TABLE 6. ’ .
Showing the Incudence of the different Varieties of Leukemua among
- 310 non-selected Patients,

t Type of Leukemia 1 Mates i Females Totat

g 15y | 0@ | 7905 o)
Chrame myelogenous . ii & n)z:\ ooy | 10 me

2 (1 %)
301007

Acute. . . ... .
Monocylic

o - 2 oy
Total] 30009 | 150 (19 o))

Chropic lymphogenous, | 74 {36 %) 33 {35 o) 1 127 (31 ofp)
!

of a fairly large number of non-selected patients. Tt is lr.uc
that the 86 famibial cases are collected from different countries
and represent a period of twenty-five years, and therefore can-
not be directly compared with a Danish material from the Jast
ten years, sull, it will hardly be possible to find a better
parallel, seing that the 310 Danish cases were admilted to the
Copenhagen hospitals from an area where nearly all Jevkemia
patients sooner or later come under hospital treatment ang
thus were thoroughly exammed at & time when the diagnosis
of the disease had become much surer than in the past.
aver, the diagnosis has in each sin
myself

More-
gle case been venfied by

The good accordance between the relative frequency of the
occurrence of the vanous types of the disease in famlial lou-
kemta and among a large material of nen-related patients,
besides the fact that nothng paints to the occurrence of leu.
kemia in the individual famity bewng definitely confined 1o
some particular type may be taken as evidence that no type
1s more pasticularly subject to hereditary contro) than others,
Ths agrees with the observations made on nbred strains of
Wice, m Which, though acute Teukemia dominates, both chronic
myelogenous and chrome lymphogenous ley, i
may \herefore conclude th
of operaling 1 the etio]o;
same, lor al} the differen
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a. Sex Ratio,

Tables 5 and 6 further show that the sex ratio in each of
the different leukemia types is about the same in the two
materials tabulated for comparison, with the only exception
that there among the familial seems to be noticeably many
females with acute leukemia, This difference is not significant,
however. Application of they? test gives the following results:

Chrome lymphogenous leukemia .. 22 =049, { = 1; 50% > P > 30%
" myelogenous " . 011; £=1; 80% > P> 70%%
Acute leukemia o ovvviiiies e 107, £ = 1; 50% > P > 30%

In 11 of the families with only two cases of the disease,
only males were affected, 1n 10 only females, in 12 both a male
and a female. As leukemia occurs with practically the same
frequency 1n the two sexes, the ratio for the three possible
combinations male -+ male, female + female and male +
female would, by a fortuitous combination, be as 1:1-2. Among
the thirty-three families of which there is question here, we
should thus expect to find 8 (14} with two male cases, 8 (/1)
with two female, and 16 (!/2) with a male and a female case,
whereas the actual figures are respectively 11, 10 and 12. The
deviation 1s not significant, however (y® = 1.27; f = 2; 30 %
> P > 20 %) Sex-linitation can thus be excluded, and sex-
linked inhentance has not been demonstrated.

e. Age Incidence.

In 83 of the 86 cases, the patient’s age at the onset of the
disease 1s known. The average age for these, with exception
of the patients with monocytic leukemia, 1s shown, compared
with the age incidence 1n a non-selected leukemia maternial, 1n
Table 7 and Fig. 4. Table 7 shows that 1n all the varneties histed
the average age is lower for the familial cases than for the non-
selected patients, and also that lymphogenous leukema,—the
largest of the groups,—has 1ts highest incidence at an carlrer
age n the familial cases. Thus, for leukema as a whole, not

56



ge of

3%
a3
s
3
Rt
e
(]
4ok
83
g
M
2-5 %
i
1018y
E

age of onset
g0 years

Figure 4 —Distribution by Age of 82 famihial Cases of Leukemua { )

and 310 non-selected Patients with leukemia | ) The Number of

Cases 1n each of the 5-year Groups 15 expressed in Percentage of the total
Number of Cases

10 30

50 70

only the age of the maximum ncidence but also the average age
1s lower 1n the famihial cases, in other words, familial leukemia
seems to mamifest itself earhier than is usually the case with
the disease.

Fig 4 shows the distribution by age of the 82 famihal cases
and of 310 non-selected The shift to the left, of the famihal
cases, seems to apply only to the right part of the curve, which
represents mainly cases of chromic leukemia The same distribu-
tion by age 1s in Fig 5 represented in a probuts diagram which
shows a shift 1o the left for those of the familial cases that

occur after about the thirtieth year of life; which 1s to say that
they manifest themselves earlier than normal



a. Sex Ralio.

Tables 5 and 6 further show that the sex ratio in each of
the different leukemia types is about the same in the two
materials tabulated for comparison, with the only exception
that there among the familial seems to be noticeably many
females with acute leukemia. This diffcrence is not significant,
however, Application of they® test gives the following results:

Chronic lymphogenous leukemia .. %2 =049; f = 1; 50% > P > 30

.  myelogenous . e 2P0 £ =1;80% P> 70%
Acute Jeukemia 22=107§=1;50% > P > 30%
Leukema as a whole ..ovvn. .o 22 =042, f=1,70% > P> 50%

In 11 of the families with only two cases of the discase,
only males were affected, in 10 only females, in 12 both a male
and a female. As leukemia occurs with practically the same
frequency in the two sexes, the ratio for the threc possible
combinations male + male, female <+ female and male +
female would, by a fortuitous combination, be as 1:1:2. Among
the thirty-three families of which there is question here, we
should thus expect to find 8 (*/s) with two male cases, 8 {4)
with two female, and 16 (!/2) with a male and a female case,
whereas the actual figures are respectively 11, 10 and 12. The
deviation 1s not significant, however (¢* = 1.27; f = 2; 30 %
> P > 20 %), Sex-limitation can thus be excluded, and sex-
linked inheritance has not been demonstrated.

e, Age Incidence,

In 83 of the 86 cases, the patient’'s age at the onset of the
disease is known. The average age for these, with exception
of the patients with monocytic leukemia, 1s shown, compared
with the age incidence n a non-selected leukemia matenial, 1n
Table 7 and Fig. 4. Table 7 shows that 1n all the varieties listed
the average age s lower for the famihial cases than for the non-
selected patients, and also that lymphogenous leukemia,—the
largest of the groups,—has 1ts highest mcidence at an earher
age 1 the famihal cases. Thus, for leukema as a whole, not
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only the age of the maximum d

but also the ge age
15 lower 1n the farmhal cases; 1n other words, familial leukemia
seems to manifest iself earlier than 15 usually the case with
the disease

Fig. 4 shows the distnbution by age of the 82 familial cases
and of 310 non-selected The shuft to the left, of the familial
cases, seems to apply only to the night part of the curve, which
represents mainly cases of chronic leukermia, The same disinbu-
tion by age s Fig 5 represented in a probits diagram which
shows a shift to the left for those of the familial cases that

occur after about the thirtieth year of life, which 1s to say that
they mamifest themselves earlier than normal
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TABLE 7,
Showing the average Age of the different Varreties of Leukemia
in 82 farmhal and 308 non-sclected Cases

Famahal Non-selected
Type of Leukemia No of Age of | Ave- No of] ARe of } Ave-
cases | MAximum | rage | oo maximum | rage
incidence | _age incidence | _ape

Chr. lymphogen. Males.. | 18 | 5559 | 566 74 | 65~69 | 59.2
Females | 16 5559 | 536 53 | 7074 | 624

Chr. myelogen. Males .{ 9 4841 33 [ 40-49 | 509

Females | 12 40~49 | 430 46 [ 40—-49 | 50.2
Acute lymphogenous .. 5 21,7 { 30 0—~9 | 359
Acute myelogenous .., IS 3891 27 | G0O—09 | 424
Stem-cell ........ e e 7 2310 45 0—4 | 247

All cases| 92| 55250 | 449 | 308 | 0=70 | 459

If we apply the ® test to the two age distributions, we find
for leukemia as a whole no significant shift to the left of the
familial cases (3* = 13.88; f = 8, 10 % > P > 5 %), but a
comparison between the 34 famihial cases of chronic lympho-
genous leukemia with the 127 non-selected cases of the same
type shows an indubitable shift to the left(1* = 11.87; [ = 4;
295 > P > 1 %), The correspondng figures for chronic mye-
logenous leukemta areiy? = 389, f = 2; 20 Ofg > P 2 10 %
which shows that there 1s no significant shift to the left of the
familial cases of this group. That a tendency to such a shift
exists 1s evident, however, from Table 7, as also from the probits
diagram Fig. 5, where the whole curve for the famihal cases
1s shifted to the left 1n relation to the curve for 79 non-seiected
cases of the same type of leukema It 1s probable that a larger
material would show a significant difference.

The group: acute leukemia s, as said, rather heterogencous
and the different types composing it represented by rather
small figures. In all of them, the average age for the famihiat
cases 1s lower, however, than for the non-familial cases (Table
7), and it would thus seem that also acute leukemia manifests
\tself earlier 1n the cases where the discase 1s fambial. The
probits diagram of the acute cases shows in the higher age
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classes a distinct shift 1o the Jelt for the famihal cases. That 2
symilar shift 15 not seen 1n the younger age classes may perhaps
be because a certain hereditary taint is less likely to provoke
{he anset of the disease in a young individual than in an older
one, sn whom, alone by reason of his longer span of life, the
different non-hereditary acceleraling factors have reached a
greater intensity. .

All that has been said above thus leads to the conclusion
that chronic lymphogenous leukemia in familial cases mani-
fests self earher in life than it is otherwise usual with this
disease, 2nd the same seems to be the case, though not sta-
tistically certain, as regards both chronic myelogenous and
acute leukerma,

The figures in Fig. 3 seem to show that leukemsa In sibs
very often accurs at about the same age in both. As a cor-
relation between the ages at which they get the disease must
show itself by the standard deviation for the ages at which the
disease 45 recogmsed being less in the case of the individual
parrs of sibs than from one family to another, the existence of
a correlation with regard to age can be demonstrated by de-
termining the ratic between these two standard devialions, 1
have made such a calculation on the basis of the observations
on sibs represented 1 Fig 3 (with omission of the two pairs
of enzygotic twms).

For the square of the standard deviation for the average
ages n dilferent families we get s, = 167 33, for the square
of the standard deviation for the ages of sibs 1n the same famuly
s = 5602 By'applymg Fisher's z test (Fisher, chapter VI

5
we find e = s — 299, and since the degrees of ireedom are
rfspecnve]y 15 and 17, we get for the 2.5 per cent point ™
=172, for the 1 per cent pont e =

331, The value foun
" therefore corresponds to P =~ 1.8 /s, . o

which 15 to say that
the abge correlation observed 1s sigmficant That the leukema
in sibs thus eccurs at about the same age n bath of them makes



it unlikely that its occurrence should be a mere matter of
fortuitous coincidence, and supports the supposition of a
genetic relation between the cases.

In order to examine if there is a similar correlation between
the ages of related leukemia patients belonging to different
generations, I have calculated the correlation coefficient and
used Fisher's Tables lo estimate if the values found are signif-
icant. From Table 8 it will be seen that this is the case only
as regards the categories uncles and aunts, nephews and

TABLE 8
Showing the calculated Correlation between the Ages of related
Leukemia Patients in the Families represented in Fig, 3

Categortes of S |

relauves compared | No of the family [C“e';;‘(‘j"";‘ Number of ,

with the last-born inFig 3 coelliaien et

leukemia patient r reedom
Parents. ....... 16—22, 28, 29, 38| 04252 7 P>1009),
Uncle or Aunt. 2328, 3639 038317 8 104 ~P>10/
Grandparents or

their Brothers

or Sisters.... 32--35, 38, 39 03080 4 100/5>-P>> 59/

nieces. That all the values found are positive means that a
higher, resp. lower, age of manifestation of the leukemia in
onc of the patients oftenest coincides with a higher, resp lower,
age of mamfestation in the other. There thus seems to be an
age correlation also between more distantly related leukemia
patients.

As the figures in Fig. 3 seem to indicate that the age at
which the leukemia manifests itself is lower in one generation
than 1n the foregoing, I have calculated the average difference
between the ages of the related patients, and have by means
of Student's t test (Fisher, par. 24) found a significant deviation
from zero, as shown in Table 9.

‘While the difference i1n age between leukema patients of
successive generations 1s about twenty years, we sce that 1t1s
abaut twice as great when there 1s a leukemia-free generation
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TABLE §
kemia
(ference in Age between Led
iog the calcutated average DU -
P?:l::ghe\:ngmg to diffetent Generations of the Famities repesent

m Byg 3.
Aver ber of
Categones of No. of e fagedf} « | gur P
relatives campared famtty o ferencel b lopgree]
with the Yast boTa pe 3 |maee dow
Sevkemis patest Syeessh [

o] mal 4] 38 1% >R
Cars masaen) 83 sml o bie>P
Grandparenls of

Brothers or
et O N paasanae| s [i6a] 5 | 19>P

betweesn them. Though this lends support to the view that the
disease maniests wself particularly early when a hereditary
tawt has been demonstrated, the cause of this greater dif-
ference may be that there among the brothers and sisters of
the pazents aad grandparents have been some whose leukemia
was never recognised because they died so young and so long
ago that the cases were not diagnosed as such

3 CONCLUSION

The imvestigalion here described shows that the occur-
rence of several cases of levkemia in the same famuly 1s much
too frequent to be explamed as a colncidence, and that the
famiial incidence, which amounts o at least 8 per cent of
all cases, 15 therelare an expression for a relahion between the
cases m Suce the telation betwees
them cannot be reasonably explained in any other way, i must
be supposed to be genehc Though the present matenat 1s too
small to warrant any statistical caleulation of the risk of getting
leukemia, siunple dominance and recessivity can be excluded,

but there 1s a possibility of failing dominance or polymeria.
Sex-lumztation 15 excluded, and sex-linked inheritance has not
heen demanctradard T o D o

s




genous leukemia manifests itself earher in the familial cases
than is otherwise the case, Familial cases of chronic myelo-
genous leukemia and acute leukemia have a tendency to early
manifestation. Leukemia in sibs oftenest shows itself at about
the same age in both, and also between more distantly related
leukemia patients there seems to be a correlation in this
respect. Genetically, leukemia appears to be an entity, since
the incidence of the various types among the famlial cases
corresponds exactly to their relative frequency among the non-
familial cases, and since the cases of leukemia that occur
within an mndividual family do not have any definite type of
election. The gene, or genes, which have a réle 1n the produc-
tion of leukemia are evidently not specific as regards the type
of the disease.



Chapter 111

GENETIC RELATION BETWEEN LEUKEMIA
AND OTHER BLOOD DISQORDERS

The fact that lekemia and other disorders of the blood
-fotmung organs have not wnfrequently been found in the same

family has suggested that there should exist not only a, with
regard o the type of the condit h 1 d \}

us 3 to
blood disorder, but also a heterologous

i FAMILIAL LYMPHOCYTOSIS AND
LYMPHOGENOUS LEUKEMIA

1t was furst pointed out by Deutsch (1932), and seemed to
be confirmed by Winkler {1939} among others, that lympho-
cytosts is often found 1n near relatives of patients with lympho-
genous leukenua, and that these relalives represent *gdes
formes frustes” of this disease |Ardashnikov, 1937), similanly to
what has been asserted about the so-calied “status lymphati-
cus” {Arasperger, 1905) The basis for this assertion seems
very shght, however Not anly 151t questionable s the lympho-
€ytosis abserved was real, and, moreover, the wmveshigations.
were few and carried out in haphazard fashion; but the cone
<ephion of the status Jymphaticus has changed so greatly, and
has been the subject of so much discussion, that we may be
Jusufied mn not considenng this iil-defined condution in relation

to lymphogenous Jenkemia As publications by Deulsch (1932,
Videhzx — 3
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Mohr (1938) and Cicovacki (1940) are still being referred to,
however, by other writers on the subject, I shall briefly men-
tion them here.

Deutsch examined forty-one relatives of thirteen children
with lymphogenous leukemia and twenty-five relatives of
seven children with “lymphatische Reaktion”, and states that
they nearly all showed lymphocytosis up to as high as 70 per
cent. As the high values were, however, found only in children,
it is a question 1f the condition was really pathologic. Besides,
Deulsch only gives the lymphocyte percentages, and about the
white cell counts merely says that they showed about normal
values, The presence of lymphocytosis cannot however be
proved on the basis of the lymphocyte percentage alone; there-
fore no importance can be attached to his results.

Mohr's investigations are very few, and his figures only
percentage values. Several other workers, among them Wul-
lenweber (1937) and Gotllebe (1938) have stated that they
found increased lymphocyte percentages in some relatives of
patients with lymphogenous leukema; but they, too, give only
the percentage figures, not the total white cell count.

Cicovack: reported that he mn thirteen out of nineteen
relatives of eight patients with lymphogenous leukemia had
found evident lymphocytosis of from 34 to 50 per cent. Closer
scrutiny of his figures shows, however, that the white cell
count was only increased n one case, in which 1t was 12,800
per cmm. But the lymphocytes are stated to have tormed 29 per
cent of this total, which 1s to say that they were 3,700 per
cmm., which does not exceed the imit for a normal lymphocyte
count. His highest lymphocyte percentage, 50 per cent, was
found with a white cell count of 4,500 per cmm,, and this is
nothing extraordinary, being only a question of relative, not
of absolute lymphocytosis Absolute lymphocytosis cannot be
demonstrated wn any of the thirteen cases, since the absolute
lymphocyte figures varned from 1,275 to 4,200

None of the published investigations concerning lympho-
cytosis in relatives of patients with leukemia are convincing
as supports for the theory of a famihal, latent form of lympho-



genous lenkeria. Therefore, the works cited above cannot lfe
used in the discussion of whether a genetic factor operates in
the production of the disease.

2 LEUKEMIA AND PERNICIOUS ANEMIA IN THE
SAME FAMILY AND IN THE SAME PATIENT

a, Literature.

The fust observation of petnicious anemia and leukemia in
{he same family is probably the one reported by Schumann
{1925), who Terorded a case of patient with permicious anemia
whose daughter dred of chronic myelogenous leukemia.
Koehler {1928) reported, without comments, that a sister of a

patient with a well d d chronic myelog

had p anemia &l ing {1931) observed
two brothers, one of whom had permcious anemia, the other
chrome myelogenous leukemma. Strandell (1936} recorded a
case of 8 woman with pernicious anemia, whose daughter had
acute myelogencus leukemia, and a case of permcions anemia
n a woman whose brother died of *leukemia lienalis™, Of the
last two cases he believed, however, that thetr occurrence in
sister and brother was siumply snadental, and that there was
no genetic relation between them. Ardashnikov (1937) studied
the pedigrees of 33 pahents with leukemts and found no cases
of permcious anemia m any of them He mentions, howeves,
that Presnyakov 1 a study of relatives of 100 patients with
Perniciaus anemma among 528 of these who were over twenty

yeass old found 3 cases of pernicions anemia and none of len-
kemia The value of Pr

y 's investigation 1s iderably
tessened, though, by the fact that the number of relahives 15
rather small, on the average 5 to 6 for each of the 100 probands.

This 15 probably the reason why he only found pernicious
anemis m the farmhies of three of them—a famital incidence
considerably lowet than recorded by other observers. Werner

(19381, for instance, found 1 an mvestigation of 525 relatives
of 57 probands a familial weidence of 9 per cent, and Stamos
M
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(1840} among 645 cases a famihal incidence of 7.9 per cent. It
may therefore be supposed that also Presnyakov, if his -
vestigation had extended to a wider range of relatives, would
have found more cases of pernicious anemia, and perhaps also
a few cases of leukem:a. At any rate, his results do not negative
the theory of a genetic relationship between the two diseases.
Though Werner does not mention the possibility of such a
relationship, 1t is nevertheless remarkable that he among the
relatives of his 57 probands found not less than 4 cases of leu-
kemia.

We thus know from the literature 9 instances of leukemia
and pernicious anemia occurring in the same family. In 4 of
them the leukemia was chronic myelogenous, 1 1 acute myelo-
genous, in the four others the type is not known.

In connexion with the question of a possible relationship
between pernicious anemia and leukemia (perhaps specially
myelogenous leukemia), the transition of the former condition
into the latter is of particular interest. The first case of this
kind was described by von Leube (1900); since then several
cases of this so-called leukanemia have been recorded by other
authors. As we now know that there arc a great many perni-
ciosiform anemas, the presence of megaloblastic bone marrow
and gastric achylia, together with reticulocytic reaction to
specific treatment, must be considered as essential criteria for
the diagnosis of pernicious anemia. In fact, very few of the
reported cases of permcious anemia and leukemia i the same
individual meet these requirements; with exception, of course,
of those where the pernicious anemia had developed as result
of extensive leukemic nfiltration in the gastric mucosa, as de-
scribed by Touw & Graafland (1939) among others. In these
the special locahsation of the leukemia sufficiently explains
the development of the anemia. Indubitable cases have, how-
ever, been recorded by several observers, for mnstance 1n 1936
by Rich & Schiff (lymphogenous leukemia), 1n 1941 by Sterne,
Schiro & Molle {myeclogenous leukemia) and Schulz (myelo-
blastic leukemia), in 1944 by Wolley (myeclogenous leu-
kemia). All these authors believe, however, that the association



of the two diseases in the same individual was mcidcnta‘l; whxl.c
Bethell and his co-workers {1945) think that the association is
due to constitutional factors.

b. Author's Investigations.

As 1t has been generally accepted that hereditary factors
imay play a rdle for the development of pernicious anemia, and
as 1 now also know that hereditary factors may operate in the
production of leukemia, 1t «ill be of particular interest to
demonsirate a genelic 1elation between the two diseases, show-
mg itself in an excess incdence of pernicious anemia in the
families of patients with leukemia. On the basis of the sparse
nformation I have been able to gather from the literature, all
1can say 15 that leukernia and permicious anemia are sometimes
found 1n the same famuly, and also sometimes in the same pa-
tient. Thus, it does nat seem mposstble that there may be a
genetic relationship between the two diseases. The reason why
the observations of them in the same family are so few may
sumply be that such a combination has net been paid sufficient
attention to To get some more hight on the subject it will be
necessary, however, to examine how often pernicious anemia
occurs among relatives of patients with leukemia

On of the 310 patients it was found
that 2 of them also had pernicious anemia of several years

ding before the leuk was d d

One of them was the female proband for pedigree no 105 She got

PermICious anemia at the age ol 38 years (hyperchromic, megalocytic
anemia, gastnc achyha, thomb

e basat
metabohism, paresthesias, good effect of specific treatment), six

years
later she got chromic myelogenous leukemla, the diagnosss of which was
Ventied by secropsy

The olher case does not belong to the proband matenal The patient
Was @ man, who at the age of 40 years got paresthesias in the tongue
and five years later tus gart became unsteady A year alterwards he was
found to be suffening from pernicious anemia Specific treatment. Ies\ll\:d
:‘r;‘consldemhle improvement, but hive years later there came consider~

@ enlargement of the lymph nodes and spleen, the white cell count
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Figure 6.—Author s Observations of Leukemia and pernicious Anemia in the
same Families (For Key to the Symbols sec Fig 3}



rose lo 156,000 per cram ., nearly all lymphocytes Six manths fater the
white cell count was 310,000 with 68 per cent of Yymphotyles

That pernicions anemia thus may precede mu} acyte and
hronic, Yymp and myelog! ) seems to
Jomnt to a relation between these otherwise very dissimilar
:ondihons .,

The investigation of the pedigl of the 209 leuk pro-
rands showed verihed cases of pernicious anemia in 17 of them
(nos. 36, 63, 70, 88, 92, 84, 116, 119, 134, 137, 141, 159, 180, 190,
199, 26! and 203), that 15 in 8 per cent of the families. In two of
them there was more than one case; namely, 1n no. 94 in a
father and Tus son, in no. 137 in two brothers. In the control
malenal, pernicious anemia was jound only in 6 of the 200
families, that 1s in 3 per cent; in oneof these Lhere were 2 cases,
in two brothers. The incidence of petnicious anemia among the
relatives of the patients with leukema 1s thus remarkably high;
a concluston which 1s also borne out by statistical exammation,
for by applymp the y* test with Yales's comreclion 1o the
number of tainted families in the patient- and control materials
we get @ = 415, { =1, 5% > P > 2 %, or, by exact treat-
ment {see Fisher, par. 2002} P = 306.

There 15 thus an indubitable relation between leukemia and
permwcious anemia According to the bierature, this relation
should exist particularly between the anemna and chronic lym-
phogenous leukemsa, but as it will be seen from Fig 6, per-
meicus apemia occurs in the present material in famibal as-
soctation both wih chromic lymphogenons (3 families}, acute
tymph (3 families}, chranic myel 5§
acute myelogenous {t family} and stem-cell leukema (5 fam-

1bses}, and is thus 1n ditferent famihes assoctated with nearly
every type of leakemia, i tis matenial oftenest with the acute
v o e et i e s Shogen
enal is rather small, however, and

there 1s no 1

pond. e of myel leu)
AsFig 6 shows, the patients wu

th pernicious anemia belen,
in all the families to an older than the leuk &







cancer which becomes the outstanding feature of the general
picture,

3 LLUKEMIA AND OTHER BLOOD DISLASES
IN THE SAME FAMILY

a. Literature.

Also othex blood discases than pernicious anemia have now
and then, though rarely, been observed m the families of pa-
tients with leukemia. Ardashnikov {1937} found in 31 jamiies
of leukernia patients no other blood diseases than Jeukemia,
Walf (1931} found agranulocylosis in the brothes of 8 woman
with acute levkemia. Petr: {1933} found hypochromic iron
definency anemia 1 a cousin of two brothers wilh leukemia,
Hurschleld (1935) and Cotli (1941) have bnefly mentioned
observations of Hodgkw's disease and leukemia in the same
family, Serler (1935) found acute leukemia in a child whose
maternal duncle was a h i Halse {cit. by
Ganssfen) found polycytermia vera and leukemia in one family,

b. Author's Investigalions.

The published observations of leukemia and other blood
diseases are thus few, for the most part collected at random
and at any rate quite insufficient as proof of & heterologous
thsposition to blood disease or of a relalion belween dilferent
diseases of the blood-forming organs On the other hand, the
Possibility of a certams common consttutional basis cannat, of
course, be excluded, but a closer approach to fhe solunion of
the problem will require a more systematic study of the occur-
rence of 1be Qi blood in rel s of a larger
number of patients with leukemia as well as the ascertainment
of the frequency with which they occur in the families of sound

mdsviduals

From the persons composin, i
g the present patient- and co:
MALNaY L 1T1B@ 11 a6t smltomen a3« e p, d control



patients. One reason for this is that whereas leukemia may
occur at any age, pernicious anemia rarely develops before
the thirtieth year of life. If we therefore leave out of account
the families in which the leukemia patients developed the dis-
ease before the age of thirty, there is still in those families in
which there was leukemia and pernicious anemia in different
generations a significant age difference, between the patients
with the two diseases, of 19.8 years. By applying Student's t
test (Fisher, par. 24 we find t = 5.08,f = 8, P < I °/,,. Though
the pernicious anemia in some of the cases was not diagnosed
until shortly before death and may thus very possibly have
been present for a number of years, an average age difference
of about 20 years suggests a relation between the two dis-
eases,

It 1s not possible to say anything certain about the nature
of the relation between pernicious anemia and leukemia, but it
lies near to conceive it as due to a hereditary factor of m-
portance for the functioning of the hemopoietic tissue, perhaps
for its capacity for differentiation, favoring the development
now of leukemia, now of pernicious anemia, The relationship
may perhaps be due to a hereditary disposition which leukemia
and pernicious anemia have in common with cancer. Whatever
the explanation may be, 1t 1s noticeable that pernicious anemia
has often been found associated with cancer of the stomach
(Thiele, 1938, and Schulten, 1943, among others), and that there
in the families of leukem:a patients can be demonstrated a high
mncidence of leukemia, pernicious anemia and cancer (sec
Chapter V}. An mvestigation of the occurrence of the three
diseases among the relatives of patients with pernicious anemia
might perhaps solve this problem. It 1s hghly probable that
stomach cancer, especially, 1s frequent among these relatives,
but it must be remembered that the diagnosis of that particular
form of cancer has often been made wrong use of. Morcover,
it is probably the most frequent form of cancer, and if the 1n-
cidence of cancer as a whole 1s high among relatives of pa-
tients with pernicious anemia 1t will therefore also be stomach



There are thus in the patient matenal some diseases which
have their replica in the control material, and others of which
it cannot be said with certainty whether they were leuk
of pernicious anemia, The Tusion of the in tion as a
whole must be that the incidence of blood diseases in the
families of the leukemia probands is not abnormally high, A
genetic refation between leukemua and other diseases of the
blood-forming organs,—with exception of pernicious anemia,—
can not be demonstrated.




diseases in their families, and found, of course, in both mater-
ials a number of cases of various types.

Thus, the brother of a leukemia proband (Pedigree no. 68}
had Hodgkin's disease, and the same was the case with the
father of one of the control probands. A nephew of another
leukemia proband (Pedigree no. 24) had hemophilia, but as
also the niece of one of the control probands was a hemophiliac
the familial occurrence of hemophilia and leukemia can only
be considered as a coincidence. In the patient material were
found a few cases of blood disease, some of them ill-defined,
to which there were no corresponding in the control material.
A sister of the proband for pedigree no. 18 died with symptoms
of hemorrhagic diathesis and splenomegaly (possibly a case of
leukemia}, a sister of the proband for pedigree no. 43 died of an
atypical macrocytic, not pernicious anemia; a maternal aunt of
the proband for pedigree no. 115 died after being ill for a year
with chronic, probably pernicious anemia. The family no. 116 is
particularly interesting by the fact that the proband’s mother
suffered from pernicious anemia and her father's sister was
under treatment for polycytemia vera. In the family no. 147, a
sister of the proband's mother died young of agranulocytosis. In
the family no. 91, three sibs had anemia, but of particular pa-
thogeny: one died of erythroblastosis fetalis, the second was
being treated for the same disease, the third had a rather severe
iron deficiency anemia. In family the no. 14, two girls, respec-
tively 15 and 7 years old, had died owing to hemorrhagic dra-
thesis. None of them had been hospitalised, and as their deaths
occurred at a time when the possibility of leukemia had hardly
been considered (1895 and 1898) 1t may very hkely have been
cases of that disease. At all events it is highly probable that their
condition was due to hereditary disposttion, since the family as
a whole presented an exceedingly pathologic picture. In the
same sibship to which the two girls already mentioned be-
longed there were, besides, 4 cases of cancer and 1 of leu-
kemia; a sister and a brother of the mother had died of leuke-
mia, another sister of the mother, and the mother's father, had

died of cancer.
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There are thus in the patient material some diseases which
have iheir replica in the control material, and others of which
it cannot be said with certainty whether they were leukemia
or pernicious anemia, The concl of the investigation as a
whole must be that the inaidence of blood diseases in the
families of the leukemia probands is not abnormatly high. A
genetic relation between leukemia and other diseases of the
blood-forming organs—with exception of pernicious anemia,—
can not be demonstrated




diseases in their families, and found, of course, in both mater-
ials a number of cases of various types.

Thus, the brother of a leukemia proband (Pedigree no. 68)
had Hodgkin's disease, and the same was the case with the
father of one of the control probands. A nephew of another
leukemia proband (Pedigree no. 24) had hemophilia, but as
also the niece of one of the control probands was a hemophiliac
the familial occurrence of hemophilia and leukemia can only
be considered as a coincidence. In the patient material were
found a few cases of blood disease, some of them ill-defined,
to which there were no corresponding 1n the control material.
A sister of the proband for pedigree no. 18 died with symptoms
of hemorrhagic diathesis and splenomegaly (possibly a case of
leukemia), a sister of the proband for pedigree no. 43 died of an
atypical macrocytic, not pernicious anema; a maternal aunt of
the proband for pedigree no. 115 died after beng 1ll for a year
with chronic, probably pernicious anemia. The family no. 116 1s
particularly interesting by the fact that the proband's mather
suffered from pernicious anemia and her father's sister was
under treatment for polycytemia vera. In the famly no. 147, a
sister of the proband’s mother died young of agranulocytosis In
the family no. 91, three sibs had anemia, but of particular pa-
thogeny: one died of erythroblastosis fetalis, the second was
being treated for the same disease, the third had a rather severe
iron deficiency anemia In family the no. 14, two girls, respec-
tively 15 and 7 years old, had died owing to hemorrhagic dia-
thesis. None of them had been hospitalised, and as their deaths
occurred at a ime when the possibility of leukemia had hardly
been constdered (1895 and 1898} it may very likely have been
cases of that disease. At all events it1s highly probable that their
condition was due to hereditary disposition, since the family as
a whole presented an exceedingly pathologic picture In the
same sibship to which the two guls already mentioned be-
longed there were, besides, 4 cases of cancer and 1 of leu-
kemia; a sister and a brother of the mother had died of lcuke-
mia, another sister of the mother, and the mother’s father, had

died of cancer.
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as rare, since they only found it in 3 of 83,000 patients hos-
pitalised during the period 19221940 As a rule it scemed that
the diabetes had been present for some time before the lc'\x-
kemia developed Of 6 of the 15 cases in which the two dis-
eases occurred in the same patient, there are necropsy records.
but in none of them is there any mention of observation of
teukemic infiltration n the hypophysis of 1n Langerhans's is-
lands So far as 1t1s possible to judge from the existing reports,
the simultaneous presence of leukemia and diabetus melhitus
in the same patient must be considered as only a coincidence.

Goldstein's (1931} finding of lymphogenous leukemia in a
patient with acromegaly of twenty years” standing does not
warrant any conclusion about a causal connexion between the
two diseases.

The cause of the increased basal metabolic rate in leukema,
and sometimes also in pernicious anemia, polycythemia vera
and Hodgkin's disease, is not clear, but has often been
ascribed to hyperfunction of the thyroid gland It must be re-
membered, however, that though increased metabolism is an
important symptom in hyperthyroidism 1t 1s not pathognomonic
for the condition and 15 only one of the guiding points for the
diagnosis Microscopic changes indicative of hypetfunction of
she thyrowd gland seem never to have heen demonstsated in
leukemia, neither does str y or the administration of
rame v s conetent et Though g o e
servation, 1t 15 nevertheless tersnariarbelcel:hed with great re-
Preuss {1943) observed nodese struma ed o K'Mhbuu{" &
not less than 13 of 123 patients w, - hYPEHtheosu n

b various forms of leukemia,

b Author's Inveshgations.

In some of the 310 levkemic pat;
Patients with whom th,
mv:sugatmn started, a few dyshormonga] conditions \v:lf ;“59"1
et ‘e: ‘R the waanamnesw or at physical examination The l()):s':
S not d consist i

e Y in all of the;
ew 1t was found to be moderately increased, an'(; :’: llj:t
3 n the

Yoy



Chapler 1V

GENETIC RELATION BETWEEN LEUKEMIA
AND ENDOCRINE DISORDERS

1 DYSCRINISM IN PATIENTS WITH LEUKEMIA
a. Literature.

It 15 not to be wondered that the hormonal balance becomes
disturbed when a gland of mnternal secretion during the course
of a leukema 1s invaded by Ieukemic cells,—which, however,
is said to be rare (Forkner, 1938),—and that thus, for instance,
diabetes nsipidus occurs when the posterior lobe of the hypo-
physis 1s involved with leukemic infiltrations, as observed by
Sheldon (1927) and Yang (1936), among others. It 1s by no
means in all cases, though, that an observed disturbance of the
hormonal balance can be explained as due to leukemrc infiltra-
tions 1n the organs.

According to Joslin (1935} diabetes mellitus is seldom as-
sociated with leukema, but he observed 6 patients with
diabetes, 4 of whom got lymphogenous, 1 monocytic and 1
myelogenous leukemia. The association of acute myelogenous
leukemia and diabetes mellitus in the same patient has been
described by Elman & Marshall (1936) and by Dahl (1946), that
of chronic lymphogenous leukemia and diabetes mellitus by
Hart, Lisa & Riedel (1939), who also mention that Wright {1928)
observed diabetes mellitus 1n 3 patients with chronic myelo-
genous and 2 with chronic lymphogenous leukemia. Levi &
Friedman (1941) consider the association of the two discases

76



as rate, since they only found 1t in 3 of 83‘000. patients fhos-
pitalised during the period 1922-1940 As a rute it seemed that
the diabetes had been present for some time before the lew-
kemia developed. Of & of the 15 cases in which the two dis-
eases occurred 1 the same patient, there aie necropsy recards,
byt in none of them is thete any wmention of observation of
Ieukemic infiltration in the hypophysts or in Langerhans’s is-
fands So far as it s possible ta judge from the existing reports,
the simsl 9 of leud and diabetus mellitus
1n the same patient must be considered as only a coincidence.

Goldstein’s (1931) finding of lymphogenous leukemia in a
patient with acromegaly of twenty years' standing does not

wartant any conclusion about a causal connexion behween the
two diseases.

The cause of the yncreased basal metabolic rate in leukemia,
and sometitmes also in pernicious anemia, polycylthemia vera
and Hodgkin's disease, 15 not clear, but has oflen been
astnbed {0 hyperfunction of the thyroid gland. 1t must be 1e-
membered, hawever, that though increased metabolism is an
important symgtom in hyperthyroidism it is not pathognomante
for the condition and {s only one of the guiding points for the
diagnosis Microscapic changes mndicative of hyperfunclion of
the thyrord gland seem never to have been demonstrated in
lenkema, nesther does strumectomy or the administration of
10dine have any consistent effect Though al} reports of hyper-
thyrodism 1n lenkemia must thus be recerved with great re-
servation, 1t 35 nevertheless Temarkable Yhat Kishbagm &
Preuss (1943} observed nodose struma and hyperthyreosis in
Tot less than 13 of 123 patients with various forms of leukemia,

b Author's Investigations,

1 some of the 310 Jeukemic patients wath whom the present

mvesugaurm statted, a few dyshormenal conditions were found

El(hel: in the anamness or at physical examination. The basal
)i was not

ty i all of them, byt

1 a few 1t was found to be moderately increased, and or; the




whole the findings did not warrant the diagnosis of Graves'
disease. Only in the anamnesis of two women (pedigrees 55
and 106),~that is in about 1 per cent of the females,—vas there
information about that disease, a frequency similar to that with
which 1t normally occurs in females {in the contro! material
in 0.5 per cent of these).

Nodose, atoxic struma was found in 3 women with re-
spectively chronic lymphogenous, chronic myelogenous and
stem-cell leukemia; that is in about 1 per cent of the patients
or about 2 per cent of the females; which according to Dals-
gaard-Nielsen {1940) and Rosenquist (1940) is the normal fre-
quency.

Diabetes mellitus was found in 6 patients: 2 men and 1 wo-
man with chronic lymphogenous, 1 man with acute lympho-
genous, and 1 man and 1 woman with acute myelogenous leu-
kemia; that is a frequency of about 2 per cent; while the fre-
quency in the whole control material was about 1.6 per cent.

A leukemic patient (Pedigree no. 19} presented a clinically
clear case of diabetes insipidus (dwresis about 5 liters; good
effect of insipidin). As he died at home, it could not be ascer-
tained if there was leunkemic infiltration of the hypophysis, but
roentgen exammation showed a calcareous shadow in the
middle of the sella turcica which was not enlarged.

A man who at the age of fifty-three got typical chronic lym-
phogenous leukemia (white cells 75,800 per cmm., with 94 per
cent of lymphocytes) had been chryptorchid, without secondary
sexual characters, until his thirty-second year, when the condi-
tions suddenly and spontaneously became normal.

2 DYSCRINISM AND LEUKEMIA IN THE
SAME FAMILY
a. Literature,

Naegeli (1920) mooted the suggestion that leukemia mught
be due to a disharmony between the glands of internal secre-
tion, though without attributing a determining influence in that

08



respect 1o the action—or absence—of any single hormone f“
particufar, Many writers have identified ¥h?mselves V.N“h this
theory as regards the symptoms of dyscrinism sometimes \3\?-
served in patients with levkemia, and have believed thafl it
was supported by the finding of endocrine disorders in relatives
of these patients Much of what has been said in this respect
15, b , extremely tive and based only on isolated
observations. Hanzel (1908}, Schumann {1925) and Schere-
schewsky [1926), smong others, found a few cases of diabetes
melltus in tefatives of leukemia patients, and Maack {1940)
recorded the finding of respectively § and 3 cases of the same
disease in the families of two patients with leukemia, and sug-
gested the possibility of a genetic associalion,

Parallels between Graves' disease and leukemsa have been
drawn by several writers on the ground ihat the basal meta-
bolism 15 increased in both diseases Hyperthyreosis has been
observed tn the families of leukemic patients by Curschmann
{1936), Wuilenweber (1837} and Maack [1940), bul none of
them has d 1o draw any defint 1
fact

from the

b Author's Investigalions.

As said n Chapter 1, 1 have in this investigation particul-
arly sought for information about Graves' disease, myxedema
and diabetes meflitus i the families of the leukemia probands,
Among the male telatives there were no indubitable cases of
Graves' disease, among the female there were 17 —that 15 in
0 4 per cent of all the relatives, 08 per cent of the female,~the
same frequency which Barlels {1941) found for the Danish
population 1 general (males and femates:

In the control matenal, the disease was §
9 females,

04 *+ 012 per cent),
ound in 3 males and
el ve. 03 per cent of both sexes together, 05 per
cenmt of the females Thus, my material does not show any
excessive frequency of Graves' disease 1 the famlies of the
teukemia patients, and since the affection is on the whole of



rather common occurrence it is not surprising that it is now
and then found in relatives of these.

Myxedema was found m 8 relatives of the leukemia pro-
bands—~1 male and 7 females,~—i.e. in 0.20 per cent of hoth
sexes together, in 0.34 per cent of the females, of whom there
were 2031, In the control matenal, the disease was only found
in 5 of the 1805 females, i.e. in 0.28 per cent of these, The
difference may very well be incidental, though, since they ? test
with Yates' correction gives x* = 0.12,f = 1, 80 % > p >
70 %o, There is thus no sure evidence of myxedema being
particularly frequent among relatives of patients with leu-
kemia.

The frequency of diabetes mellitus, according to the in-
formation obtained, was in the proband material 45 cases
among 2010 males (= 2.24 per cent) and 35 among 2031 females
(= 172 per cent); i.e. 198 per cent for the total number of
relatives. In the control matenal, there were 34 cases among
1836 males (= 1.85 per cent}, 23 among 1805 females (= 1.27
per cent), Le. 1.56 per cent for both sexes together. The 1n-
cidence 1s thus perhaps a httle ligher among the relatives of
the leukema patients than among those of the control pro-
bands; but 1t is not significant, since the x * test with Yates’ cor-
rection gives £? = 1,65, f = 1, 20 % > P > 10 %. There 1s
thus 1n my material no sure evidence of higher incidence of
diabetes mellitus among relatives of patients with leukemia.
Bartels found the frequency of the disease 1n his normal ma-
terial to be, for the categories: sibs, parents and brothers and
sisters of parents together, 1.7 & 015 per cent. The frequency
for the corresponding categories of relatives in my control
material 1s 1in good accordance with this, namely 1.7 per cent.
For the’ same categories in the patient matenal the figure 15
2.1 per cent.

3 CONCLUSION

Neither the data from the literature nor my own investiga-
tions concerning endocrine disorders 1n patients with Jeukemta
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and their relatives furnish any basis for the hypothesis of a
relationship between leukemia and hyperthyreosis, hypo-
thyreosis or diabetes mellitus, since there 1s no definite
evidence that any of these diseases are more frequent 1n leu-
kemia patients and their famlies than normally,

Videbrex . g



Chapter V

GENETIC RELATION BETWEEN LEUKEMIA
AND CANCER

It is only in recent times it has become cvident that there
is a close relationship between leukemia and cancer, a view-
point based not least on observations made on fowls and inbred
strains of mice. The interest has centered not anly on the
demonstration of pathoanatomic traits common for the two
‘diseases, but also on drawing general biologic and patho-
physiologic parallels between them. In the present study I shall
attempt to shed some hght on the questton from the genetic
point of view.

1. LEUKEMIA AND CANCER IN THE
SAME PATIENT

If there is a genetic relation between two diseases, their
coexistence in the same individual should, provided that all
other conditions are equal, be so frequent that it cannot be
explained as simply incidental. If, on the other hand, an
unusually frequent coexistence of them in the same patient
can be demonstrated, 1t will support the concept of a hereditary
disposition to them both, unless their simultancous or succes-
sive occurrence can be explained as due to some other cause.

Instances of leukemia and cancer 1n the same patient have
been recorded by several observers. In 1941 Engelbreth-Holm
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cannot conchade anything certain with tegard to the frequgncy
\ath which cancer and levkemia coexist in the same patient.
To determine this with any degree of certainty will hardly be
possible until a great number of necropsies shall have been
mage wath parhrular view to the salution of the problem; be-
Cause many cases of cancer ate only discovered by systematic
inspection and routinely carried out microscopies of the
variaus organs. Besides, there has unit recenlly, when cancer
was present, been a tendency to segard any simultaneous find-
ings of leukemic nature as expressions for a leukemoid state.
The following figutes must therefore be considered as minuma.

Schreiner & Wehr (1934) found among 90 patients with leu-
kemia and 165 with lymphosatcoma 4 cases of carcinoma com-
bined with lymphogenous ieukemia. Zadek {1933) found cancer
1 2 of 23 patents with myelog leuk M hlin &
Rohr {1939) found at mecropsies on 50 patients with myelo-
genous leukemia another malignant tumor in S of them (10 per
cent) Engelbreth-Holm (1941) found cancer in 2 of 1§ palients
with myelogenous and 7 of 31 with lymphogenous leukemia
(Le 1n about 20 per ceny of the 47 with Jenkemia), and 1 2 of
36 with lymphosarcoma That 1s to say that he found cancer
in about 13 per cent of all the 82 patients, and he showed that
ttus frequency was much too great to be due 1o comcidence.
Kushbaum & Preuss (1943} found among a necropsy material
of 14,400 patients 123 cases of leukema, and only in 2 of these
also cancer In my material of 310 leukemia patients there are
enly 3 m which also cancer could be demonstrated {one o}
them has before been pubhished by Engelareth-Hoim, cf. also
Tables 10 and 11), but some of the 310 are shill hving We thus
see that the statements, with regard to coexistence of the wao

diseases 1n the same patient vary considerably —from 2 1o 20
per cent,—probably b the of the matersals
did not 1in all cases include ReCropsy or were not undertaken

expressly with the wiew of ascertan e Incidence !
B th ming the incis
g f

1t has been ponted out that the lymphogenoys type of leu-



published a study based on his own observation of 11 such
cases together with 11 from the literature. He noted that the
complicating cancer was oftenest found in elderly patients with
lymphogenous leukemia and in a remarkably large proportion
of the cases,—about 50 per cent~—was carcinoma of the skin;
from which he concluded that either the incidence of lympho-
genous leukemia in individuals of advanced age must be higher
than formerly supposed, or there must between lymphogenous
leukemia and especially carcinoma of the skin be a relationship
of hitherto unknown nature. In Tables 10, 11, and 12, I have
recorded, besides Engelbreth-Holm's 22 cases, 2 cases observed
by myself and 17 others from the literature, thus obtaining a
maternal of 41 well substantiated cases, in which leukemra and
cancer were coexistent 1n the same patient. Cases of localised
leukemia and leukem:c blood picture,—for 1nstance lymphosar-
coma-cell leukemia, chloroma, myeloma, and endothehoma com-
bined with monocytic leukemia,—are not included. Netther are
a few, not fully elucidated cases: Saar’s (1929) of stomach cancer
and gastric lymphosarcoma, Zadek's (1933) of breast cancer and
chronic myelogenous leukemia, Hoffmann's {1934) two cascs
of cancer and chronic myclogenous, and a third of cancer and
chronic lymphogenous leukemia, Schreiner & Wehr's (1934)
two cases of cancer and lymphogenous leukemta, Moeschilin &
Rohr's (1939) five cases of cancer and myelosis, and Kirshbaum
& Preuss’'s {1943) of myelosarcoma and acute myelogenous leu-
kemia. In a few cases, the onginal communication has not been
available: Ferrero & Gedda (1933) angiosarcoma and chronic
myelogenous leukemia, Shal (1933) cancer of the peritoncum
and lymphogenous leukemia, and Denoyer (1936) larynx cancer
and leukemia Neither has a case of stomach cancer and
chronic lymphogenous leukemia reported by Bichel in 1940
been included, because it scems doubtful if the patient really
had leukemia. At necropsy no signs of the disease could be
demonstrated, and also the terminal blood picture (12,800 white
cells per cmm., with 2.3 per cent of lymphocytes) speaks against
that diagnosis.
From the tabulation of the hitherto published cases we



of the simul{anecus OCCUITEnce of the twa condttions, since the
¢kin cancer oftenest has been present long before the levkemia
was dhagnosed Moreove, most of the patients in the material
here presented are selected cases, in sa fat as they were not
leukemic patients in whom skin cancer had been demanstrated,
Put a great many of them were cancer patients who later de-
veloped symptoms of fymphogenous leukemia. Another ele-
fment of wncertainty is wtroduced by the fact that not all the
cases came under pecropsy examination, which might have
disclosed cancer of the viscera Necropsy was only petiormed
on B of the 25 patients with lymphogenous leukemia plus can-
cer, and m all these the camplicating cancer was visceral.

On the whole, it seems doubtful if there is any particular
relation between lymphogenous leukemia and cancer, especi-
ally caacer of the skwn, Engefbreth-Holm suggests that the
frequent coexistence of the two diseases may be due to the
incidence of lymphogenous feukemua in elderly persons being
considerably higher than hitherto supposed, and this seems {o
pe confirmed by Fig 2, where this disease shows a maximum
wmadence at sixty-five years of age, while Ward (1917) and
Minot & Isqacs (1924), for 1nstance, found the highest incidence
at about fifty years of age. It also seems that, on the whole,
the number of cases of leukema is increasing during recent
years (Bethel), 1943}

Table 10 furlher shows that the combnation of lympho-
genous leukemua and cancer 1s found especially in males (9
of the 25 patients), while Table 12 shows ihat the combmation
S 7o 1 8 poen This ey s o e 1
by the fact that chronic 1 h o gy accousted for

'ymphogenous leukemra has a pre-
ference for males, while chrome myelogenous leakema ig
on On he whel,the mtenl 1+ 1 e, e ST

s all, however, 1o war-
rant the formulation of any definite theones on the sub

Fig 7 shows the distribution by age of the patients in ixec‘.
Iymphogenous leukemia and cancer coexisted, cnmpare;vw‘)::
that of 127 patients with chrome lymphogenous leukeml‘a



cer,—was particularly often associated; and, in fact, as the
Tables show, this was the combination in 25 of the 41 cases
listed. Chronic lymphogenous leukemia was in 11 cases as-
sociated with carcinoma of the skin, in 1 with carcinoma of
the penis, in 2 with carcinoma of the lip; lymphosarcoma in
6 cases, and chronic myelogenous leukemia in 9 cases, as-
sociated with carcinoma (in none of them with carcinoma of
the skin). It may at first glance seem strange that the associa-
tion of cancer with lymphogenous leukemia is three times as
frequent as the association with myelogenous leukemia (25:9);
but in the first place chronic lymphogenous leukemia is un-
doubtedly more frequent than chronic myelogenous {Table 1),
in the second place patients with chronic lymphogenous leu-
kemia are on the average older (Fig. 2). In my matenal, the
average age is for 127 patients with the chronic lymphogenous
type 60.8 years, for 79 with the myelogenous type 50.5 years.
The ratio between the number of pahients with the two types
of the disease is thus about 3:2, the average age for the two
groups respectively 60 and 50 years. According to a statistical
analysts by Clemmesen {1946) of yearly cancer mortalities per
10,000 of population 1n different countries, according to age
distribution, about 40 persons die of cancer at the age of sixty
years, about 20 at the age of forty, This is to say that the
expected mortality from cancer among patients with chronic
lymphogenous leukemia 1s about 3 times as high as the ex-
pected mortality from cancer among patients with myelogenous
leukemia. Thus, there does not seem to be any difference 1n
the frequency with which the two types of the disease are
likely to occur coexistent with cancer.

The relatively frequent occurrence, especially of skin can-
cer, i connexion with chrome lymphogenous leukemia has,
as already said, been pointed out and discussed before (Engel-
preth-Holm), but has never been satisfactorily accounted for.
That cancer sometimes develops 1n cutaneous arcas involved
with leukemic infiltrations is undoubted (Scheuffler, 1933}, but
this cannot,—except perhaps In rare cases,—be the explanation



There is a shght shift to the night of the cases complicated by-
cancer, expressed in the average age fov these, which 1s 66.7

years, as aganst the normal 608 years. The average age for

the patients with lymphogenous jeukemia plus visceral canc?r

15623 years, for those in whom the complicating tumor is skin

cancer 69 5 years. As already pointed out by Engelbreth-Holm,

leukemia combined with skin cancer is thus in a marked degree

» condition belonging to high old age.

Fig. 7 further shows the distnbution by age of the patients
Listed 1n Table 12, on the background of the age incidence of
79 tases of chrome myelog leukemia. The ge age
for the cases with concomitant carcinoma {50.2 years) does not
deviate from the normal (50.5 years).

Considening that, on the average, patients with multipte
cancer die ten fo fifteen years before the age at which they
would have died if they had only had the cencer which farst
developed (Bugher, 1934} it seems surpusing that the leukemic
patients with 2 complicating tumor are not younger, 1 cannot
offer any explanation of this except the smaliness of the ma-
tenal and the fact that most of these lumors were skin cancers
of which they had been cured.

3 Conciuston.

Though no systematic attempt has yet been made to ascer-
tain how often lewhemia and cancer occur i the same patient,
the frequency of thewr ceexistence 1s undoubtedly so high
that 1t cannot be simply ncidental Though chromc lympho-
genous 3 15 more and Ny develaps
ot a higher age than chrome myelogenous leukemia, both
forms are equally apt 10 occur together with carcinoma.
Lymphogenous lenkemia seems particularly ofien 15 be com:
bined with skin cancer, but this observation loses patt of its

value through the fact that 1
ymhogen,
of advanced age has been o ve mons b

found t
futherto supposed o be wmore frequent ihen

o0
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There 15 a shght shift to the right of the cases complicated by
cancer, expressed in the average age for \hese, which is 667
yeats, as against the normal 608 years. The average age for
the patients with lymphogenous Jeukemia plus visceral cancer
is 62.3 years, for those 1 whom the complicating tumor is skin
cancer 9.5 years. As already pointed out by Engelbreth-Holm,
Yeukemia combined with skin cancer is thus ina marked degree
a condition belonging to high old age.

Fig. 7 further shows the distnibution by age of the patients
lsted in Table 12, on the background of the age incidence of
79 cases of chronic myelogenous jeukemia. The average age
for the tases with concomitant carcinoma (50.2 years) does nat
deviate from the normal (505 years).

Considering that, on the average, patients with multiple
canter die en to hiteen years before the age at which they
would have died 1f they had only had the cancer which first
developed (Bugher, 1934) 1t seems surprising that the leukemic
patients with a complitaling tumor are not younget. { cannot
offer any explanation of this except the smaliness of the ma-
tenial and the fact that most of these tumoss were skin cancers
of which they had been cured

3 Conclusron

Though no systematic attempt has yet been made to ascer-
tain how often leukemta and cancer otcur 1m the same palient,
the frequency of their coexistence 1s undoubtedly so h\g};
that 1t cannot be suoply ncidental Though chromc lympho-
genous leukemia 1s more common, and generally develops
ra;r:]sh;grher age than chronic myelogenous Jevkemia, both
Lymphogznzs:alllykam to occur together with carcinoma
P e Skmeu emia seems particularly often to be com-
vaine wroagn mc:r;cex, but this ohservation loses part of its
of advanced ags h::( that lymhogenous leukemia in people
hiherto Sapped been found to be more frequent than



2 LEUKEMIA AND CANCER IN THE
SAME FAMILY

Reports of the finding of malignant tumors in relatives of
leukemia patients are few, Decastello (1925) noted that four
sibs and the mother of a patient with chronic myelogenous leu-
kemia were stated to have died of carcinoma. Maack {1940)
mentions that the demonstration of squamocellular carcinoma
in one of three brothers was particularly interesting by the
fact that the two others had leukemia. Rohr (1945) recorded
without further comment the existence of malignant tumors 1n
12 pedigrees of 22 patients with leukemia, and thought that
this confirmed the view of leukemia as a tumor disease. Con-
versely, Jacobsen (1946) found in the families of 200 cancer
patients 3 persons with leukemia, but in the families of 200
sound individuals only 1 case of that disease; and also this
points to a relationship between cancer and leukemia.

In a group by themselves stand, however, Braun's (1912)
observations of mediastinal sarcoma, malignant mesenterial
lymphoma, and malignant lymphoma with subsequent leuke-
mia, respecttvely 1n a sister and her two brothers, Richards’
(1921) of lymphosarcoma 1n a sixteen-year-old girl and lym-
phogenous leukema 1n her father, and Hogreffe's (1945) of
plasmocytic reticulosarcoma in a family 1n which there were
2 cases of leukemia; because these tumors, which all had arisen
from the hemopoietic system, are more nearly related to leu-
kemia than carcinomas, and are, in fact, probably a form of
localised leukemia, so that the cases may with good reason be
regarded as observations of familal leukem:a

The determination of whether the incidence of cancer is
particularly high among relatives of patients with leukemia
will require a systematic investigation on broad hines, and such
an investigation 1s all the more needed because the neaplastic
theory of leukemia 1s stll being discussed, and 1t might n a
new manner shed hight on the question whether the process 18
a malignant tumor.



Author's Investigations.

In the manner described in Chapter 1, 1 have examined the
incidence of cancer among the relatives of 209 patients with
Jeukemia and of 200 control probands. Among 4041 relatives
of the former there were 319 cases of cancer {= 7.89 per cent},
among 3541 zelatives of the latter 218 {= 599 per cent). The
age distribution was the same n the 1wo groups. ‘The incidence
of cancer 15 thus about 32 per cent higher mn the patient ma-
tenial than m the control material, @ dillerence which is stati-
stically significant {see Table 14).

That the cancer taint is more pronounced in the famties of
the leukemuc patients than in those of the controls, is also seen
from Table 13

TABLE 13
Showing the Incidence Distribulon of Cancer m the Familtes of the
Leukem:a Pattents and the Contiol Probands

| Number of Fa | Number of Fa-
i mheswm wihes in

1 Potient Mate. Control Mate.
} nat ual
Cancerfree Famlies CoLy s %
Famihes with { Case of Cancer 74 65
N « 2 Cases, . . 36 3
.3 L. . . 18 13
- . 4 ormore Cases . | 26

It will be noticed that there especially 1 the patient ma-
teial ate many famibies in which the cancer taint is very
pronounced {4 cases or more}

Table 14 shows the madence of cancer in the different cate-
go:‘es ?Y relatives 1 the two materials If we leave out the
cal eﬁnnes sons and daughters, m which there are only 3 cases
in all, we see that the meidence 15 Inghest in the pati
terial all through, exeept i the cates e e
mothers. The cancer intide;

ence here, which is

o g 2 not oaty hy
an far any othes grovup of relatives in the controi Lat‘eg: El‘
al,



TABLE 14
Showing the Incidence of Cancer in the different Categories of Relatives
of the Leukemia Patients and the Control Probands,
{P is calculatecd by a method indicated by A, Hald, which enables us
to obtain a good approxumation to the exact P-value).

Patient Materlal Control Material

Num- | Ne™ | 1hei | Num. | Nome -
Concgorr ol | v of bor o) dence | ber of | 207 of o P
Rel o Cane| Der | Rel- | fonn| per
atives Cent | atives Cent
cer cer
Fathers . .. .. 208 31 49| 200 18 90 | 100>P> 5%
Paternal Grand-
fathers. .... 182 22 [ 121 178 13 7.3 [ 200/ >P>100
Maternal
Grandfathers . 179 21 1.7 175 17 97 1700/ >> P >6000
Paternal Uncles | 412 26 63| 363 18 50 | 600/ >P 30
Maternat |, 402 [ 31 7.7 1 38| 20 52 | 200/, >P>1000
Brothers ... 457 | 18 39| 393 9 23 | 300> P >20°
Sons 170 — — 1 41 1 07 I >90%
Males, total: | 2010 | 149 741836 | 96 | 52| 194>P>1%

Mothers.., . . 209 28 | 134 | 200 2 | 10.5 [ 500/ > P >0
Paternal Grand-
mothers...... 190 22 | 116 170 16
Maternal
Grandmothers 190 23 | 121} 191 27
Paternal Aunts | 423 31 73| 37 20

9.4 1700/, > P >060,

141 [ 700/ >>P > 609
58 ]500/ > T 409

Maternal 417 | 33 79| 350 22 63 [ 500 >T ~10%
Sisters .. . 447 32 72| 409 15 ! 37| 50/-P~ 20
Daugthers . 155§ 1 Q6 | 138 1 i Q7 160% > P >500

2031 | 170 | 84| 1805 | 122 | 68 1095-P> 5%

?emales, total 3 X
1041 | 319 [ 789 3641 | 218 | 599! 10> P10

1
| 5
Relatives, total |

but in the patient material 1s only overtopped by the cancer
incidence among the fathers of the probands, is so exception-
ally high, however, that 1t can hardly be the normal for females
of that age class That only one category of relatives in the
patient matenal (sisters) shows a cancer incidence significantly
higher than the corresponding category in the control matenal,
is because it is not a question of greater preponderance of
cancer in the leukemia families, But the fact that the cancer 1n-



cidence is 50 uniformly higher in the patient material indicates
{hat the excess is real; which 1s also seen {rom the fact that the
caleulabion of P jor all the categories of relatives together gives
a value much beyond the 5 per cent limit.

The question is now whether this excess incidence is due
only to cancer of some definite site being particularly fre-
quent, or to all forms of cancer occurning with greater fre-

TABLE 15,
Showmng the Locatisation of the Cancer in 319 Relatives of the
Leukemia Pattents and 2(8 Relatives of the Control Probands

Paent Ma(enal | Controt Matepa!
Site of Tunor
Mates | P& i Tota) r Pt “""gmm Tott ) Pl
Carcraomas- !
Skn. .. \ 3 o2 ) o3t o3 2
23
Lp A 64 19
Pems .. ! 2 06
Vagma, Valva .1 i ! 3 14
Upper ahm. Tract |, 2 21 o6l
{ $1 2 28
Esophagus . .1 21} 3} 2l ws) 5} 3 s 37
Stomach Coar ) s ow el sl oy 6|07
ntesune Vw1 23 7 9 4 13 { 6q
Rectum LN \ 4 15 47 8 3 1
Pantteas tos Y 13 1 : o
Liver [} 40 13t s 3 3 R
Gall-bladder | 1ot o3 ] se
Abdomen . [ERCR I Y]
Kdney . . ...0 31 1| 2! ’32 Fpup vl
Urnary Bladder - } 12 2] o6f 3 1
Prostate 6 ‘ 61 19 e
Testis H 2 o0
Upper Auw 4 t ! ! 03
Passages . ., ., 1! |
et el )
e I I I
Ovases i Pl oes ] 1 e
i by 3 { 09 5 5 23
Sarcomes im
,O‘E“,“,’fi’?‘s sl t 53! 5‘ al g } a5
All Sutes 5 [ 17 T t8
0§ 319 -
1319 {999 % ez | 76 i3



quency, in the patient matenal, In Table 15 ate shown the
absolute and relative frequencies of cancer of various sites.
There is no marked difference between the two materials as
regards the distribution per cent, all the various sites being,
on the whole, equally represented. That the rates for cancers
of the esophagus and the abdomen are somewhat higher in
the leukemia families than 1n those of the control, and, on the
other hand, the rates for stomach cancer higher in the latter,
is no doubt due, besides to the biologic variation, te difficulties
of diagnostication, because the rates for the three sites together
are nearly the same in the two matenals, namely 45.8 and 43.1
per cent, respectively.

If the frequent coexistence of leukemia and skin cancer in
the same pahent were due to the operation of herediary
factors common for the two diseases, it would be reasonable
to expect a particularly great excess incidence of skin can-
cer among the relatives of the leukemma patients, but in the
present material, at least, there 1s none such. The forms of
cancer whose development by reason of their site undoubtedly
are particularly apt to be conditioned by exogenous factors,
namely cancer of the skin, the prolabium, the penis, the vagina
and vulva, are about equally frequent in the two matenals,
constituting together respectively 3.8 and 4.1 per cent of all
the cases in these. That on the contrary, the figures are so
small, can only be because these forms of cancer seldom are
the cause of death or require a treatment which attracts partic-
ular attention, and therefore have not been brought to hight
1 the course of my nvestigations. The result of these observa-
tions is that there among the relatives of the leukemia patients
can be demonstrated a relatively high wmcidence of cancer as
a whole, due to an excess wncidence of all forms of the disease.

The next question 1s If any of the various forms of leukem:a
is particularly “malignant” 1n such a manner that relatives of
patients with that type of the disease are more likely to carry
the cancer taint than the relatives of patients with other forms
of leukemia. Table 16 shows the incidence of cancer as a whole
among relatives of patients with various forms of leukema.



1t will be seen that the relatives of those with chronic lympho-
genous Jenkemia have only & shightly higher cancer rate than
\he telatives of those with chronic myelogenous. The dif-
ference can be explained by the fact that the probands for the
former group are, on the average, about ten years older than
the probands for the latter {see Table 7); consequently, also
many of their yelatives are older {specially noticeable as ye-
pards the category: sibs} and the cancer incidence among them
therefore higher, In the same way it is understandable that

TABLE 1§
Showing the Incidence of Cancer among Relatves of Patients with
vanious Forms of Lenkemis and among Relatives of the
Control Probands

| Males | Females | Mles + Females
i T
Num e, | N . Nume
Troeor | Num U na | Nam- Tact- | Num- i Incs
Leutewa | 2er of | %2 | dence | ber of "E’ O ence | ber of | %77 | dence
s Rel | SO per | Rel- | SO per | Per ""’{ et
Tauves [ (W0 ‘( Cent |atves C::x ! Cent ]anvu 1 C::: Crnt
i
Chowetyme 1 L 4Ly b
phogencus €9 58 83 7m0l 73, 100 LW | 1) 92
Chromic ! \
myelogen- ! t i S ! !
5 ! Y
o ;fg, 43‘ 790 00 sty aelionl 9| )
Aewe Ty w63 Ta 6y 62wl o) 63
Conttet 1 . t i
Matenal | 1836 | i 5 ' |
ol 18367 95152 105|122, 68 360l 2! 4

the cancer mcidence among the relatives of patients wath acute
leukema 15 smaller than among the relatives of those with
chronte tymphogenous eukema. That the difference her.
greater than between the two other leukemia groups b
ably only because the Probands with e
the average, twenty to thitty
chronic lenkemia (see Table 7).
The question whether one
“mahignant®

acute levkemta were, on
¥ears younger than those with

form of leukems
o a 1s more

on anotker may also be formulated in this way:
Videvwk — 7 )



Is the cancer risk greater for the relatives of patients with one
particular type of leukemia than for those of patients with an-
other type of the same discase?—understanding by cancer risk
the probability of the relative in question getting cancer if he
lives through all the age classes in which it'is possible to get
cancer; which practically means them all. According to Wein-
berg (1935) and Stromgren (1938), the discase risk for any
category of relatives can be calculated if we know

(1) the distribution by age of patients with the disease in
question,—n this case cancer in general;

{2} the age distribution of the population corresponding
fo {1);

(3) the age distribution of the members of the category of
relatives in question.

Ad (1}: Thanks to the Danish Cancer Registry we posses an
reliable analysis of the distribution, by age and sex, of cancer
as a whole, i.e. cancer of all sites, in Denmark. The figures
for 1942, comprising 3982 males and 5066 females, have been
published by Jacobscn (1946), and are also in tlus study used
as basis for the estimation of the cancer nsk.

Ad (2): The population corresponding to these 9048 cancer
patients 1s the country's population m 1942, It 1s not stated
precisely for 1942, but per Nov. 5th, 1940 (Statistisk Aarbog,
1942).

AQ (3): The age distnbution within ecach calegory of rela-
tives has been figured out on the basis of the pedigree charts
{Tables 3 and 4).

Calculated n this manner, the cancer risk for relatives ol
patients with the different forms of leukemia 1s:

for all relatives of patients with chrontc lymphogenous leu-
kemia: 30 per cent,

for all relatives of patients with chronic myelogenous leu-
kemia: 31 per cent;

for all relatives of patients with acute leukemia: 33 per
cent;

for all relatives of 200 control probands: 22 per cent.

This agreement between the percentages for the different



varieties of leukemia shows that the canc'er risk for u:c
relatives 15 not dependent on the type of the dnse‘ase. and acu! .c
leukemia, which chinically is a patticularly malignant lyp.q, is
thus not conditwned by a heavier cancer taint than either
chrome lymphogenous or chronic myelogenous leukemta.

The Cancer Risk for the different Categories of Relatives.

The relation between leukema and cancer which s
evidenced both by the frequent coexistente of the two dis-
eases 1n the same patient and by the relatively high wmadence
of cancer in the famslies of patients with leukemua, is rather of

1 nature and dependent on chr { factors.
Even if we consider the demonstrated relation as a hereditary
di; to both di it must p bly also be de-

pendent on one or several genes the hereditation of which is
subject to cerfain laws. To demonstrate the existence of
these it is not sufficient to know the number of mamfestly af-
fected individuals in the different categones of relatives; also
ihe number of latent carners must be known, which is ex-
pressed by the cancer risk
The fgh average madence of canter in the patient ma-
tenal makes 1t evident that also the cancer nsk for the dif-
ferent categones 1s relatively hugh. But a shght vapiation 1n the
number of cases of cancer 1n one category will alter the figure
for the nisk of the disease 1n this category considerably; and
as the number of observed cases mn each category is rather
small, the tatal cancer risk will unavoidably be more or less
uncertam, 1t 1s therefore not surprising that they vary in a
seemingly rather wregular manner. As Table 17 shows, the
sk of getting cancer 1s hghest {or fathers and sisters, but not
very great for motherts and brothers Moteover, the risk seems
to be greater for the patents than for the brothers and sisters
of these, and the figures are higher for all the male categories.
of relatives than for the corresponding female except the sister
group Bul from Table 14 it 15 seen that also m the control ma-
tenal the percentage of cancer cases 15 higher among the
s
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TABLE 17,
Showing the Cancer Risk for the different Categornies of Relatives

Number Percentage Cancer
Category of Relatives of Cancer of Cancer * Risk per
Cases Cases Cent
Fathers .... .. . 3t ! 15 43
Paternal grandfathers .. 22 12 36
Maternal " 21 12 36
Paternal uncles N 26 6 25
Maternal ., ..... . 31 8 33
Brothers . . 13 + 31
i
All Males . [ 74| 3 a1
Mothers o w | 13 f 36
Paternal grandmothers . : 22 t 12 ! 24
Maternal “ h 23 { 12 27
Paternal aunts 31 ) 7 23
Maternal .. . . | 33 ! 8 25
Sisters . “a 32 l 7 47
Al Females .| w84 m
e N R i
Males 1n Coutrol i ! ;( }‘
Matenal . ! 9% ! 52 n o
Females tn Control ! ' !
Materal ' 122 ! 68 23 (

parents than among their brothers and sisters, and this can
only mean that the investigation, such as it has been con-
ducted, has failed to disclose all the cases of cancer in these
more distant categories of relatives, Since the same method
and the same care was employed mn the collection of the two
matenals, it is probable that also in the patient matertal too
few of the cancer cases among the brothers and sisters of the
parenis have been brought to hight, and that the cancer rnsk
figures for these groups therefore are too small To reduce
these clements of uncertainty it would be hest if several of
the categortes of relatives could be thrown together (Table 17)

So far as the question: dominance or recessivily is con-
cerned, the three groups (1) parents, (2) sibs and (3} grand-



b

parents + brothers and sisters of the parents are of inleres!éThc
cances tisk higures for them are respectively 41, 40 and 20 per
cent, which rather potots to dominance (cf. the table p 160
n Huliksontz & Dahlberg's wreatise). A conclusion respecting
the mode of inhentance on the basis of such cancer risk hgurc's
presupposes, however, that cancer is a genetic entily, and if
s 15 the case is pot yet knowa. Itis thus posstble that genet-
1cally 0 15 abswrd 1o operate with the concepl® cancer as a
whole

We see that the cancer risk figures for the relatwes of pa-
tients with leukemia vary from 23 to 47 per cent, with an
average of at least 3) per cent, antd are independent of the
type of the leukerma, The figures for the mthvidual categories
or relauves are, of course, minima, and are very uncertamn, To
obtain reliable fignres would hardly require a larger proband
matenal than the present, bul a possiility ot ascertaining with
greater certanty if all the relatives in the categones inve-
stigated had, or had had, cancer Such a possibility will not
exist, however, until a thoroughly rehiable registration of alj

cases of cancer shall bave been carried out for a considerable
number of years

2 CONCLUSION

The results of the preceding examinations justify the con-
clusion that there exists a zelation between leukemia and can-
ter, demonstrable by the fact that the latter disease is moge
frequent i the selatives of patients with leukemia than
normally, and made probable by the noticeably frequent co-
ensience of the two diseases tn the same patient, which
Tather s\rongly suggests the existence of a constitutional as.
sociahwon belween them The result of the mvestigation thus
agrees with, and supports, the now prevailing concept of leu-
kemia as a mahignant neoplasm, a cancer of the blaod-forming
Ussue vot essentially different from other cancers except b
the fact that the hemopoisic apparatus and the blood ag ‘:
hquid tssue hold a place of their own 1n the organism

=\ .-



Just as Jacobsen (1946) has demonstrated among relatives
of patients with breast cancer an indubitable increase not only
of cancer of that site, but of cancer in general, thus can there
n the relatives of patients with leukemia be demonstrated not
only a high incidence of leukemia, but also a high incidence
of cancer as a whole. There evidently exists a gencral, heredi-
tary predisposition to cancer, including a predisposition to
leukemia. Under the well-founded preassumption that leuke-
mia is a neoplasm, the result of my investigation thus confirms
the theory already emitted in 1925 by Bauer and since sup-
ported by a long line of workers, among others Waaler (1932),
Schinz & Buschke (1935) and Jacobsen {1946), according to
which the development of cancer is conditioned by two factors:
partly by a non-specific hereditary predisposition to the dis-
ease, partly by a factor determining for the localisation of the
tumor to some definite organ or organic system. The non-
specific disposition, Jacobsen believes to be inherited domin-
antly and to be found 1n about 10 per cent of the population.
Of the localisation of the cancer to the breast he thinks that it
is determined by endogenous extrachromosomal or exogenous
factors, though, as a matter of fact, his figures rather pomt to
also the localising factor being chromosomal. My own 1n-
vestigations do not warrant any conclusion with regard to the
mode of imheritance of this general predisposition lo cancer,
but the figures for the nisk of the various categories of relatives
getting the disease are,—under the preassumption that cancer
as a whole constitutes a genctic entity,—rather suggestive of
dominance. The special localisation of the cancer to the leukon
1s chramosomal, but my reason for believing that this “gene of
localisation” 1s not a necessary condition for the development
of leukemua is that this discase tn most cases occurs without
there being any demonstrable hereditary lenkema taint. In
three-fourths of the cases there was a more or less pronounced
hereditary tendency to other forms of cancer, mn one-fourth
there was no demonstrable cancer taint, at all, though of course
there may n the famly have been latent carners or perhaps
the localisation of the cancer to the leukon may have been due



10 exogenous factors. 1t is thus pmbabl.c that several factf:rs
duction of leukemia, one of them being
co-operate 1n the pro ) p xperiments
bereditary predisposition, as we also know {rom exp!
imals. .

- la:‘lx:e strictest sense we cannot, however, speak ?f “wheri-
tance of leukemia®, since it is not, ol course, lenkemia as suc'h
at 15 1nhented; but the disease must be considered asa r:om\\-
fion which may develop as the Tesult of the combined achan. of
extrachromosomal {actors on one ot several genes whose réle
in the production of leukemia in man from all that we now
know is beyond doubt. It is not known with certainty on what
particular condition of the cell the development of cancer
depends, or what gene, or genes, are responsible for that condi-
tion. It may be a general weakness of the cells, perhaps a
diminution of their powers of dif! iation, possibly bined

with an increased capacity for regeneration; perhaps it 15 a

guestion of a hereditanly determined tendency to mutalion.

Our knowledge about the determining external factors is slight,

but they are, of course, closely hound up with the fact that

leukemta does nof manifest itself untl afler some tume, when

the individual has reached a certain age. They explain perbaps

the cunous age distrsbution of the disease, with peaks of in-

cudence m early childhood and, later, between the fifiieth and

seventieth years of age, while yelalwvely few cases occur duy-
ng the decades between

The probambity of the leukemia developing at an carlier

period af lfe 15 greater when the geneuic condilions are
parnicularly favorable, as when there s a demonstrable hesedi-
tary tamt. On the other hand, the possibility of the occurtence

of the disease no doubt becomes greater with advancing age

even though the mosaic of the genes 1s less favorable for its
development, but perhaps 1t will not manifest sel becavse the
;ucilx;ne‘i ex\:m‘a:j snfluences daes not get time to become suf-

may of course be due io dxfl:‘:w i one form, now in another,

constitution, and if that is 1:“‘79»\ in fhe degic of the genetic

‘ e case it must be supposed that
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seveial genes play a part in the production of the disease. But
as the leukemias seem to be an entity genetically, it 15 most
probable that the type the discase assumes in the individual
case is determined by the general conditions of his life, taken
in the widest sense.

The practical result of the investigation is that while there
1s only little Iikelihood that other members of a family should
be particularly liable to get leukemia because one relative is
affected with that disease, there is up to 50 per cent's risk of
the near relatives of a leukemia patient getting cancer (unless
they die from some other cause). Though this will hardly lead
to eugenic measures being taken, it 1s important that the
parents, and brothers and sisters of the parents, of a child af-
fected with leukemia, as well as the brothers and sisters of
the patient, should know that they are particularly susceptible
to get cancer, so that they, by being aware of this fact, may
see to it that any appearing symptom of developing tumor is
not overlooked or neglected. That treatment 1n case of any
such symptom appearing 1s instituted as carly as possible re-
quires, however, first of all, that the patient's physician 1s
aware of this great risk and bears 1t in mind when he observes
any of the vague and unspecific symptoms with which cancer
often first announces itself.
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tus section contams the case histories of the 200 probands
nge\her with the pedigree charis of the 206 families to
which they belong, comprising the categories of relatives
which have been the object of investigation. The case history
of each proband contains besides a briel anamnesis the data
on which the diagnosis rests, and similarly are briefly given,
with regard to the affected relatives, the data substantiating
the of their respective di which in the charts
are mdicated by special symbols as shown below.

The case histaries are arranged 1 the following order, ac-
cording to the proband’s type of lenkemia and his (her) age at
the tumte when the disease was recognised:

Nes. {— 14; Families with several cases of leukemia.
15— 78: Probands with chronic lymphogenous leukemia.

79—~130 . . « myelogenous .
131-153; . - acute lymphogenous .
154167, . . « yelogenous .
168—205- » « stem-cell -

206~ N « monocytic

KEY TO SYMBOLS

leykemia @ Graves' disease.

©
anter myxedema,

thas teskemma

$ex unknown

blood disease other
£
o]

E dsabetes methtus.

v stillborn
['j_lh enzygotic twins éﬁ fratemnal 1wy,
o} twins,
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Pedigree

PROBAND (State Hospital, service B, no 945/38) —Book-keepet, Forme
erly well, hever preguant, Whea 63 bemotrhagic diathesis, increasing
fatigue, hazeluut-sized lymph node in left axilla, spleen extending to mid-
Line and ihat crest Hemoglobin 77 S, white cells 140,600, myeloblasts
10 %, p 22 %, phil yelocytes 2 5%, staff cells
16 %. % %, Is 10 €%, basophils 1} T,
ywphocytes 11 5 Basal metabolism 147 §¢ Wassermann negstive Roentgen
therapy temporanly good effect. Followed for 2 years. Necropsy (350/36):
Spleen 940 g Laver 1,800 g —Diagnosis chronic myelogenous Jeukemio

SISTER (Bispebjerg Hospital, service B, no 3/15) —Housewife Formetly
well, never pregnant. When 42 {ound to be sufferfng {rom enlarged spleen
A year later admitted with general symploms of anemia, stomatilis, spleen
extending to right of the umbihicus and to ihac crest, liver palpable 5 om
below the costal margm Hemoglobin 55 %, white cells 60,000, myelocytes
12 %, 85 <, lymphocytes 3 %. Followed for about
1 year Necropsy (138/151 spleen 1940 g, bone wartaw greyish ved—
Diagnosis  Chronic myelogenous Jeukemia,

BROTHER —Dred June 10th, 1945, aged 71, of cancer of the rectum [death
cestificate)

HALF-BROTHER —Died Feb 1st, 1923, aged 58, of cancer of the abdomen
\death certificate}

MOTHER ~Died July 14th, 1902, aged 59, of cancer of the reclum (death
cettihcate)

MOTHER § SISTER —Died June 30th, 1924, aged 57, of stomach tancer
{death certificate)

MOTHER S FATHER —Died May 13th, 1605, aged 65, of cancer of e
sectum tdeath certificate)

FATHER S MOTHER.—Died July 8th, 1861, aged 56, according fo the
death cerlicate of “internal disosder* Had for about 6 manths before been
very fesble and emaciated, with somewhat yelowish complexion

e
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Pedigree 2

PROBAND {Municipal Hospital, service 2, no 129/38).—Housewife For-
merly well, never pregnant. When 40 loss of werght and fatigue; spleen about
10 cm. below costal margin: no enlargement of Itver or lymph nodes Hemo-
globin 70 %2, white cells 6,400 per cmm, myel ts 15 %, myelocy
14 %, seg phils 63 %, basophils 3 9%, lymphocytes 5 $5, Good
effect of roentgen therapy Followed for 1 year. Toward the end white
cells 50,000, myeloblasts 66 %. Necropsy (648/38} Liver 26 X 25 X 10 ¢m,
spleen 32 X 17 X 10 em —~Di Chronic myelog

SISTER —~(According to Hogreffe s report:) Housewife Three childbirths.
As child scarlet fever complicated by nephriis When 28 pleurisy When
43 admitted to hospital on account of increasing fatigue, swollen lymph
nodes in neck and grom, spleen 5 cm. below umbihicus Hemoglobin 82 6
White cells 12,000, my 1 26 %, promy yies 116 %, melamyelo-
cytes 93 %, segmented neutrophils 646 $2, cosmophils 2,3 %, basophils
06 9%, lymphocytes 56 ¥z, monocytes 23 % Roentgen therapy with tem-
porary good elffect Eight hospitaltsations Followed for 5 years. Died i her
home —D Chronic myelog leuhenia

FATHER'S BROTHER —Died Aug 10th, 1927, aged 73, of cancer of the
liver (death certificate)

FATHER'S SISTER —Dicd Feb 28th, 1923, aged 77, of breast cancer
{death certificate),

MOTHER'S BROTHER ~Died May 29th, 1941, aged 77, of cancer of the
larynx (death certificate}

SISTER'S SON —Died June 3rd, 1944, of plasmocytic reticulosarcoma
{State Hospital, Copenhagen, neurologic service; no 5289/44)




Pedigree 3

PROBAND, {State Hospilal, service A, no 790/44) —Housewlite One
abotkion, no children When 15 diphthena. Since she was 25 suffering from
migrame When 43 considerable loss of weight, hemoglobla 52 5%, white
cells 400,000 Was given roentgen treatment with good effect {emporarily.
Two years later marked enlargement of spleen and livets hemoglobin 55 47,

1

white cells 95,000, ps ytes 1% %, h yelocytes 264 %,
les 4 %, stalf-cells 1442 %, phil
35 %

%, eosinophils 4 %, basophils Y2 %, lymphocytes 14 %, Wassermann
negative Sternal punctate myeloblasts and promyelocytes 33 %. Followed
for about 2 years Netropsy (314/44) spleen 2,500 g, levkemie intiltration

m hiver, spleen, bone marrow and lymph nodes ~Diagnosis: Chronic myelo-
genous leukemia

PROBAND, (Sundby Hospital; service M, no. 1355/38)-—Widow Six
childbirths When 60 cholelithiasis (cholecystectomy) When 63 admitted for
pueumonia, and at the same time umversal, moderate enlargement of the
tymph nodes was found, and the spleen reaching to 10 cm below the castal
matgin Hemoglobin 77 %, white cells 128,000, with lymphocytes 98 %%
Wassermann negative, Roentgen treatment given with temporarily good ef-
fect Three yeass later white cells 139,000, with lymphocytes 915 Necropsy
(196/38) Leukemic wimfillration in hver, kidney, spleen, bone marrow and
ymph nodes —Diag: Chronic lymph Jeukemia

SISTER —Living, aged 57, operated on for breast cancer (Radwm Center,
Copenhagen, no 36803)

m
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Pedigree 2,

PROBAND (Mumicipal Hospital, service 2, no 129/38) —Housewile For-
merly well, never pregrant. When 40 loss of weight and fatigue; spleen about
10 ¢cm below costal margin; no enlargement of hiver or lymph nodes Hemo-
globin 70 %%, white cells 6,400 per cmm, myeloblasts 15 %, myclucylos
14 %, scgmented neutrophils 63 5%, basophils 3 %, lymphacytes § % Good
effect of roentgen therapy. Followed for 1 year Toward the end. while
cells 50,000, myeloblasts 66 %6 Necropsy (648/38) Liver 26 X 25 X 10 cm,
spleen 32 X 17 X 10 cm —D Chronic myel

SISTER —({According to Hogreile's report ) Housewife Three childbirths
As child scarlet fever complicated by nephntis When 28 pleunisy When
43 admitted to hospital on account of increasing fatigue, swollen lymph
nodes in neck and groin, spleen § ¢cm beJow umbilicus Hcmuglobm 82 %
White cells 12,000, myeloblasts 26 %%, promyelocytes 116 Sb, melamye]o~
cytes 93 %, d 646 %, p 23 %,

06 %, lymphocytes 56 %, monocytes 23 % Roentgen therapy with tem-
porary good effect Eight hospitalisations FoHowed for 5 years Dicd n her
home ~D : Chrontc

FATHERS BROTHER.—Died Aug 10th, 1927, aged 73, of cancer of the
liver (death certificate)

FATHER'S SISTER —Died Feb 28th, 1923, aged 77, of brcast cancer
(death certifscate}

MOTHER'S BROTHER —Died May 29th, 1941, aged 77, of cancer of the
Iarynx (death cerhificate)

SISTER'S SON —Died June 3rd, 1944, of plasmocytic reticulosarcoma
(State Hospital, Copenhagen, neurologic service, no 5289/44)




Pedigree 5

Pedigree 5

PROBAND (County Hospital, Gentofte, service F, no 1410/44) —House-
wile Formerly well, never pregnant. had menstruated normafly. When 57
hospitalised owing to increasing fahgue Sugillations, spieen palpable 8 om.
below the costal margin, no enlargement of lymph nodes Hemoglobin 72 %2,
red cells 3350,000, white cells 181000, mononuclears 90 %, Terminally,
white cells 611,000, nearly all stem-cells Wassermann negative Followed
for about 6 months No necropsy ~Diagnosis Stem-cel) Jeukemio.

FATHER'S SISTER (Municipal Hospital, Copenhagen: service 2, no
98/18) Four When 30 ia, when 41 treated
for syphilis For several years suffering from fatigue When 54 stitch in
leit side below the costal margin, inctease of abdominal citcumfetence, the
spleen felt enormously enlarged, the lymph nodes in axilla and groin swol-
len Hemoglobin 55 5%, white cells 470,000, with 99 % of lymphocytes, nearly
all typical Roentgen treatment without martked effect. Necropsy {137/18)
Spleen enormous, bone marrow greyish.—~Diagnosis Chronie lymphogenous

leukemia

MOTHER ~Died March 12th, 1922, aged 1, of cancer of the breast
{death cerhificate)

Videh=k — »
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Pedigree 4

PROBAND (Bispebjerg Hospital, service B, no 31/6/42)—Head clerk,
When 43 confined to bed for 3'/: months owing to scvere anemia. When 49
nephrolithiasis When 5@ lumbar patns, fever, cough, considerable universal
enlargement of lymph nodes, the liver palpable 3 ¢m below the costal
margin No cnlargement of the spleen Hemoglobin 72 $%, white cells 287,000,
lymphocytes 96 % Wassermann negative Leukocyte count rising to 496,000
Rocntgen therapy no effect Died at home —D; Acute lymph
leukenua.

SISTER'S SON (County Hospttal, Holbak, med service, no. 515/44) —
Drainage contractor, Formerly well When 38 for 9 months increasing fatigue,
anorexia, loss of weight, palpitations, tinnttus, and finally hemorrhagic dia-
thests Spleen and hver palpable 3 ¢cm below the costal margin, lymph
nodes slightly enlarged Hemoglobin 36 %, white cells 1,760, stem cells
84 %, segmented neutrophils 16 %, thrombocytes 31,000 Sternal punctate.
stem-cells 98 % Wassermann negative Died 1 month after admssion No
necropsy —Diagnosis  Stem-cell leukemia

BROTHER —Died March 15th, 1942, aged 63, of occult cancer with me-
tastases to the spinal column (death certificate}
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Pedigree 7

PROBAND {Municipal Hospital; service 2. no B47/42) —Waggonet For
many years suffening from lumbago When 63 admitted with intense pains
n the back and matked h dathesss No of spleen
or lymph nodes Hemoglobin 77 7%, red tells 3,700,000, white celis 112,000,
nearly all my and my negative Died 1 week
after admission Necropsy (429/42) Teukemic wnfiltration 1n spleen and bone
marrow —Diagnosis  Acute myelogenous Jeukemia

COUSIN (Bispebjerg Hospstal, service €, no 17/12/45) —Housewife Two
childbisths Formerly nearly always well until she, when 60 years old, was
admitted after having suffenng for six months from fatigue, itching of the
skin and increasing enlargement of the lymph nodes i the neck At admis-
s1an the nodes 1n the neck, the axillae and the gromn wete up ta the walnut
-sized, the liver and spleen palpable re<pectively 1 and 8 cm. below the
co3ta) margin Hemoglabm 73 %%, red cells 2890000, white cclls 372,600,
tymphocytes 99 %, thrombocyles 143,000 Roenigen therapy applied with

2o0% efect. Follawed (o1 9 months Stll Jiving —Diagnosis Chronic lym.
Pphogenous leukema

COUSIN —~Died March 24th, 1937, aged 46, of cancet of the colon (death
certificate)
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PROBAND (Bispebjerg Hospital; service B, died May 21st, 1942).—~House-
wife Tormerly well; 2 childbirths When 29 admitted owing to extreme
fatigue. Hemoglobin 47 %, white cells 63,200, scgmented neutrophils 8 7%,
stem-cells 92 %. Died about I month after admission Necropsy (no 92/42):
ltver 7 X 25 X 32 cm, spteen 7 X 10 X 18 cm, of Hirm consistence, walnut
-sized lymph nodes wn the mesentery Micrascapy report lost ——Diagnosis
Stem-cell leukemia

MOTHER'S SISTER (County Hospital, Hjorning, med service, no 566/42).
—~Cottager's wifc Seven childbirths When 36, and again when 48, maxillary
sinwitis; when 42 d on for 1s, when 47 nephropexy When
52 a single attack of cholehthiasis When 53 fatigue, anorexia, loss of welght,
cardialgia, tinnttus and depression Admitted owing to hemorthagee diathests
Spleen and hver tely enlarged Hi el lnllmg from 60 to 39 %,
white cell count incrcastng to 54,000, myeloblasts 5 S+, myeclocytes 87 %,
segmented ncutrophils 7 %, lymphocytes 1 $6 Sternal marrow very hyper-
plastic. Wasscrmann negative Dicd about 4 months alter the appearance of
the first symptom Necropsy strong lcukcmm infittration in the kildneys -~
Dtag « Chrontc myel L

FATHER S BROTHER —Died July Ulh, 1945, aged 66, of cancer of the
esophagus (Radium Center, Copenhagen, no  30860)




Pedigree 9§

T A A R T

31 36 32 2

[l

Pedigree ©

PROBAND (County Hospital, Gentolte; service C, no 1274/43) —-House-
wife Five childbuths When 47 exudative pleunisy. when 51 excochleation
of the uteros and voentgen castration on account of pronounced mettor-
thagla When 57 tonsillis and erysipelas of the face Examination showed
moderate umversal enlargement of the lymph nodes, doubtful splenomegaly,
but 14,400 white cells. with 71 % of lymphocyles She has been well since,
but blood examination when she was 6 showed hemoglobin 81 %, white
cells 86,400, small lymphocyles 91 %, lorge lymphocytes 4 % Sternal
punctate small lymphocytes 92 5, large lymphocytes 2 <, prosmayelocytes

<,

1 %, myelocytes + %. yles 1 %, 2 %.
erythroblasts 1 % She is still lwvag Chronic
leukenua

SON'S SON (County Hospital, Gentofte, service B, no 517/31) —Son
of office assistant. Botn at term, throve well, no exanthematous diseases
‘When 14 months old "angina’, and after that time constantly feverish, with
edemas, moderate enlargement of the lymph nodes, spleen palpable 3 cm
below the costal margin, hemorrhagic diathesis Hemoglobin 44 %, while
cells 5920, with 93 % of stem cells, thrombocyles 40,000 Died after about
10 weeks illness Mecropsy hypetplasia of the lymphatic apparatus of the
intestine, visible infiltrations in the Liver, the spleen 11 X 5 X 3 em—
Duagaoss Stemecell leukemia

MOTHER S FATHER —Died 1n 1889, aged 83, with a chronic facia) ulcer

wihich refused 10 beal and gradually had tpread 10 ope entire hall of the
fare —Duagnosis Facwal skin cancer
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PROBAND {Norre Hospial; died June 15th, 1942).—Secamstress. Never
pregnant When 18 syphilis, insuthciently treated, When 46 abrasion of
ulerine mucosa and roenigen owng lo p d agia.
Since she was 30 chrontc bronchitls, since she was 35 repeated attacks of
cholelithlasis When 49 pneumonta, after which she was constantly fatigued
Liver and spleen palpable 15 ¢m below the costal mmgm Hemoglobm 18 5
white cells 2,700, mycloblasts 12 %, myclocyles 2 %, stalf cells ¥ %%, seg-
mented newdrophils 356 %, lymphecytes 29 %, monocytes 14 Sb, thrembocytes
15,600 Wassermann 6, Kahn 3. The myecloblast per cent in the blood ncreas-
ing to 52 % Dicd about 2 months after admussion —Diagnosis® Chronie
myelogenous icukemia

SISTER —~Living, aged 48 When 47 years old operated on for Graves'
discase at Frederiksberg Hospital, service A (no 1550/43)

COUSIN {County Hospital, Sotg, died Jan 4th, 1942) ~Housewile, Two
chuldbirths When 22 angma complicated by nephrnitis When 46 cough, e¥-
pectoration, stomatiis and fever. Hemogloin 35 %, white cells 5,080, mye-
loblasts 5¢ %, pmmyclacytcs 6 %, myelocyles 1 %%, staff cclls 2 %, seg-
mented ncuuophlls 3 %, monacytes 1 %, lymphocytes 28 e, erythroblasts
§ 7%, th bocytes 5,000 W negative Died two months after
appearance of the first symptoms No nccropsy —Dlagnosis Acute myclo-
genous Icuhemia,

FATHER'S BROTHER —Dicd May 25th, 1936, aged 82 Death cerhificate
lost. Had for several years had a chronic, growing ulcer on the lower hp
Diagnosts* Cancer of the hip
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PROBAND Munmcipal Hospital, service B, o, 1307/44) ~Engineer Fotm-
erly well When 28 admitted on account of faligue, pallor, loss ot welght,
moderate umversal enlargement of lymph nodes, the spleen extendmg to
the umbilicus Hemoglobin 30 %, white celfs 107,000, nearly all fympho-
cytes Sternal punctate stem cells 70 %€, lymphocytes 26 5 Wassermann
negative Duration of illness about 4 months No necropsy —Diagnosss Stem
<cell leukemia

PATERNAL GRANDFATHER'S BROTHER (Municipal Hospital, service 2,
no {575/42j —Carpenter When 19 syphilis, weil treated, when 35 abdominal
typhus When 75 loss of weighi, symptoms of anema, tching of the skin
and sugillations The $pleen and hiver palpable about B cm below the costa)
margin Hemoglobin 77 %%, white cells 270,000, myeloblasts 4 $¢, myelacytes
22 S, metamyelocytes 4 4%, staff cefls 4 5%, segmented neutrophis 57 %,

4%, lymphocytes 4 % negative Temy y good
effert of roenigen Wreatment Followed lor 21 years Died in hiy home —
Magnosis  Chronfc mycfogenous feukemia

MOTHER § FATHER —Died May Ist, 1914, aged 63, of canter of the

stomach (death cerbificate)
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PROBAND (Chtldren’s Hosptal, Fuglebakken, no. 539/45) —Son of whole-
sale merchant Born at term, throve well, When 2 years old mumps, when
3 measles, when 4 whooptng cough When 6 be suddenly became very pale,
tired and shghtly fevensh, hus tonsils got large and coated, there came
moderate, untversal enlargement of the lymph nodes, the spleen extended
to the umbiicus Hemoglobin 34 S, white cells 7,680, stem cells 85 o,
myelocytes 3 %%, stalf cells 2 %, scgmented neutrophils 3 %, lymphocytes
5 %, monocytes 2 5% Died after § weeks illness Necropsy spleen 5 X 8
X 14 cm,, leukemic mhliration in the liver, the bone marrow hyperplastic —
Drtagnosis Stem-cell leuhemra

MATLRNAL GRANDMOTHER'S BROTHLR {Jackson Park Hospital, Chi-
cago)*—Wholesale merchant Formerly well When 44 years old he sud-
denly got indefinite pamns t the lower extremities and became mcreastngly
anemic Exammation revealed systolic heart murmur, shght enlargement
of the liver, but no enlargement of the spicen Hemorthamic drathesis, Hemo~
globin 30 $¢, white cells 4,300, smail lymphorcyles 45 9%, large lymphocytes
35 %%, segmented neutrophils 20 %, a few crythroblasts Despite repeated
blood continuous d from the gums Died Aug 231d,
1929, after about 3 months iliness No necropsy —Diagnosts Acute dympho-
genous leuhemia

-
—————

* The case history obtained by courtesy of Dr Ray Frecark, Chicago
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PROBAND (Mumcipal Hosputal, service B, no 1307/44) —Engineer Form-
enly well When 28 admitted on account of fatigue, pallor, loss of weight,
moderate unyversal enlargement of lymph nodes, the spleen extending to
the umbilicus Hemoglobin 30 6, white cells 107,000, nearly all lympho-
cytes Sternal punctate stem cefls 70 %%, Iymphoeytes 25 6 Wassermann
negative Duration of illness about 4 months No necropsy —Diagnosis Stem
-tell leukemly

PATERNAL GRANDFATHER $ BROTHER (Municipal Hospital, service 2,
oo 1575/42) —Carpenter When 19 syphilis, well treated, when 35 abdominal
typhus When 75 loss of weight, symptoms of anemia, itching of the skin
and sugilahiens The spleen and liver palpable about 8 cm below the costal
margin Hemoglobin 77 ¢, white cells 270,000, myeloblasts 4 %, myelocytes
22 %%, metamyelocytes 4 %, stafl cells 4 %, segmented neutrophls 57 <,

4 %, lymphocytes 4 ¢ negalve T Y good

eltect of roeatgen treatment Followed for 21/t years Died in his home —
Dhagnosis Chronte myelogenous leuhemia

MOTHER'S FATHER —Died May 1st, 1914, aged 63, of cancer of the
stomach (death certificatey
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PROBAND, (County Hosptal, Gentofte; setvice F, no. 179/43}.~—Sccres
tary Never pregnant When 22 maxillary sinuitis and pneumonia, When 23
fatigue, loss of weight, moderate splenomegaly, white cells 186,800. Roent-
gen therapy applied with good effect When 25 spleen extending to um-
bihicus, hemoglobin 67 $o, white cells 144,300, myeloblasts 1t 9%, promyelo-
cytes 8 %, myelocyles 40 %, segmented neutroptuls 20 %, eosinophils 7 %,
basophls 7 %, lymphocytes 7 %. Followed for about 3 years No necropsy —
D. Chromic my k

FATHER'S MOTHER —Died Dec 7th, 1931, aged 61, of cancer of the
sigmoid (death certificate)

PROBAND, (County Hospial, Gentolte, service F, no 527/37) —Farmer.
Formerly nearly always well. When 70 enlargement of lymph nodes 1 the
axillae and grow, later also of those in the neck Was given repeated
roentgen treatments, but 4 years later the lymph nodes were again consider-
ably enlarged, hemoglobin was 60 %, white cells 57,200, lymphocytes 93 %
Observed for 4 years Died of bronch Necropsy k infil-
tration In stomach, hver, spleen and lymph nodes —Dtagnosis: Chronic
lymphogenous leukemia

MOTHER —Dsed Dec 8th, 1905, aged 71, of cancer of the stomach {death
certificate)

MOTHER'S SISTER —Died Apr 22nd, 1918, aged 75 Had for some years
had a growing, uicerating tumor tn one of the breasts, The death certiticale
not found —Diagnosis. Cancer of the breast
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PRQBAND (Queen Loyise’s Children’s Hospital, no 936/45] —Daughter
of manulacturer Bom at ferms and seemed to get along micely, but when
3 months old she gat fepril tst and ‘When 20
months old she got pams n the bip and there was swelling around the
joIRt, for which she was treated wath sulfathuazote with goad eftect A
month later there was hemorthagic digthesis, considerable universal en-
largement of the lymph nodes, the spleen extended to the umbilicus Hemo-
globin 49 %, white cells 83,400, stem cells 61 %, lymphocytes 35 %, stafl
celle 1 %, segmented neutrophils 3 %. Died at home alter about 8 weeks'
diness ——Diagnosts Stemn-cell Jeukemia

MOTHERS COUSIN (Radimum Center, Copenhagen; no  302%) —House-
wife Two childbirthe Formerly well When 34 admitted for increasing fa-
tigue, cough snd expecivration Hemoglohin €2 7, while cella 23000, mye-
lablasts 8 %, myelocytes 47 %, statf cells 2 St, segmented neutraphils 36 5%,
basophils 2 %, lymphocytes 5 % The sternal masrow hyperplasiic, with
dominance of the myelowd cell type and shilt towards the left in that senes
Wastermann negative Temporanily good effect of roenigen therapy. Ob
served for 2 years SUll Living—Diagno#ts Chronle myelogenous leukermja

FATHER'S MOTHER —Died in the County Hospital, Naestved fno. 59/25)
Jan 3td, 1925, aged 88, of melena, after having sutfered for some months

from fatigue, loss of welght, and aiternating disuheas and cbstipation ~
Duagnosis Cancer of the ¢alon
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PROSAND, (Bispeblerg Hospital, service €. no 132410738} \«Hous(ema(d
Formerly well. Bight chiidburths When 70 admutfed for wicreasing ﬂ:guc,
hens-egg-sized lymphnodes in the axillae, liver patpable 2 cm , splect cm"
pelow the costal margin. Hemoglobn 25 <, white cells 639.200, nearly :
lyrophocytes Wassermann negabve. Six months later, hemoglomn 9 %,
white cells 4730, neatly all lymphocytes Fo;\owedllm shout 2 years No

crapsy —Diagnosis Chiome lymphogenous feukemia
* B{O%HE\‘& g(Yerer\ks\mrg Hospital, service B, no 330/25) —Factery
worker When 25 rheumatic feves withoul Complications, when 39 anal
abseess When 53 admitted an account of faligue, sudor, entatged lymph
nodes, (he fiver paipable 5 tm below Whe costal marpn, the spleen to the
midhise and umbiiens Hemoglobis 72 G, white cells 418000, with many
myelod cells Wassermann negative Roentgen treatment without much ef-
fect Died at home after about a year’s ilines~Diagnasis Chronie myefo-
genous leuhetun

SISTER —Died Dec 27, 1927, aged 62, of uterine cancer {satcomatosi)
{death cerhificate}

FATHER ~Died June 13th, 1306, aged 75, of cancer of the stomach (death
cerhificate)

SISTER S SON ~Laving, aged 63 In 1944 operated on for cancer of the
ectam (Mumicipal Hospital, Copenhagen, servive 2, no 1129/44)

SISTER'S BAUGHTER—Uiwing, aged 68 When 58 operated on lor a
tutnor of the breast, as large as a fis! Microscopy sarcoma of the breast

SISTERS DAUGHTER-—Ihed May \4th, 1895, aged )5 of hemorrhagic

distbesiy The death cerbificate stated hematemens, mettorthagia 2nd paresis
of the iower extremities

' 1922, aged 42, of cancer ol the
abe

1920, aged 33, of cancer of the
livus yuedth cerbbeate}

SISTERS SON (State Hospual, service A, no 29/1/35) —Smafi-halder
When 20 gonorrkes, Without complications When 48, after a panantinm,
umversal enlargement of the lymph nodes, hemogloban 71 $%, white cells
125000, 97 Gt of whith were tymphotytes, Thrombotyles, 85300 Followed

for {8 months Died at hame afier about 2 years
aliness—D: X
Jymphogenous Jeukeria ’ rgnoss. Chvonle

SISTERS DAUGHTER —~Died o)

y 2n8, 1898, aged 7, of
putpura (Wetlhaffs disease) (death ® bemorhage

cerhificate)

PROBAND, (Fredeniksberg Hospital, service E, no 131/8)) —Son of
electncian Had bad the usyal exanthematous children’s diseases and ecur
feat otitis media When ¥ years gid he suddenly got fevt; o and
Faun m the ablomen, there was 5o entatgement of the lver o

Ih nodes Hemoglobin [alling 1

tw 0,000 and 165,000, with abony
%, melamyelocyles 7 %,

headache and
t splesn, anly
u:l count varying between 20 %% of

s Gyt & of eqsing-
i yelocytes 15 \ Staft cells 7 %, transitional

191
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PROBAND (Bispebjerg Hospital, service B, no 58a/11/42) —Wholesale
merchant. Formetly well, except for some shight symptoms of hypestrophy
of the prostate When 83 he began 10 Tose welght and to sulfer from fatigue
and vertigo, there were hemorrhages fnto the skin and up to walnut-sized
tymph nodes in the neck and amillae The spleen reached nearly to the
umbilicus and the 1hac crest Hemoglobin 54 €%, red cells 1960000, white
cefls 31,900, lymphocytes 81 %, chielly mature forms. Wassermann negative,
Roentgen Ureatment fiven with temporanly goed eflect, but he died 3
months after admission Necropsy (177/42) Liver 24 X 18 X 8 em, spleen
19 X 12 X 8 cm, weighing 775 g ~Diagnosis Chronic Jymphogenous Jeu-
kemia

SISTER ~Died, Febr 14th, 1917, aged 67, of cancet of the uterus [death
certificate]

SISTER —~Died March 1st, 1939, aged 85, of canter of the colon |death
certificate}

SISTER ~Got struma when about 30 years old, and at the same tme

was nervoys and gat thin Died at the age of 84, of cardiac disease Diag-
nosis Graves disease

FATHER —Died Nov, 26th, 1894, aged 75, of cancer of the stomach
[Beald certificatey

MOTHIR S BROTHER ~Died Oct 11th, 1877, aged 54, of cancer of the
hiver {death certificate)
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forms 45 %, segmented neutrophils 58 %). Thrombocytes 171,000, Sternal
punctate hyperplastic, cosmophils 56 % (pramyelocytes t %, myelocytes
8 %, metamyelocytes 3 %, staff cells 3 %, segmented 41 9%} besudes,

yelobl 1 %, promy ytes 2 5%, phil myelocytes 5 %, neutrophil
metamyelocytes 2 %, neutrophil stalf cells 7 %5, segmented neutrophils
15 %, lymphocytes 6 9%, plasma cells 2 %, erythroblasts 2 %. Erythropolesis
reduced Died 11 weeks after appearance of the first symptoms Necropsy:
spleen 170 g; otherwise no myelold inhitration m the organs, but the bone
matrow very rich in cells, with many ph myelocytes —D i
Eosinophilic leukemia.

FATHER'S FATHER.—Died Sept 20th, 1935, aged 65, of cancer of the
esophagus (death certificate).
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PROBAND (Fredenksberg Hospital, service B, no 1836/42) —Housewife
Formerly well Three childbirths When 84 she got pains in her back, when
85 pneumonia As the pain persisted, she was admitted to the hospital,
where she was found Yo be suliening from pronounced osteomalacia of the
spinal column No enlargement of liver or spleen, but hemoglobin 65 %,
red cells 3,920,000, white cells 43240, lymphocytes 93 % Wassermann
negative. Died in her home 6 months later, with symptoms of severe anemia
~D Chronic lymph

FATHER—Dted Apr 27th, 1899, aged 69, of cancer of the stomach Had
duning the last months before his death been suffering from anorexia and
hematemeses, and had become very emaciated,




Pedigree 18

Hoem T 3 £ 80 A8 iy

31 42 45 a2 M

Pedigree 18

PROBAND (County Hospital, Gentofte, service B, no 228/44) ~Road
mender When 48 abdominal typhus When 75 admitted with lobar pneue
moma, of which he eventually died Necropsy* spleen porphyrous, weighing
1240 g Lives 32 X 20 X 8 i Lymph nodes in mesentery and hilus of

the lung up to hen s-egg-sized Leukemic, lymp! in spieen,
Tymph nodes and bone marrow ~—D Chronic y feu-
kemuo

SISTER —Dsed 1935, aged 72, with large vlcerating tumor in one breast.
—Diagnosis Breast cancer

SISTER —Died Okt 22nd, 1909, aged 31, after 6 months illaess with
wereasing {atigue and growing «ircumference of the abdomen, splens-
megaly, hemorrhagic diathesis (hematuria, purpura) and moderate enlarge
ment of the Iymph nodes Hemoglobin 54-60 $7, white cells 14,200, differ-
ential count normal (State Hospital, Copenhagen, service A, no 2/10/1909)
Necropsy (33/1909) High grade mutral insufficiency, with enlargement and

wfarction of Uiver and spleen No ~—Dsagnons
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PROBAND (County Hospital, Gentofte, service C, no 1342/42) —Manu-
facturer When 7 scarlatina with cotuplications from the heart; when 30
leston of the left testis, which had to be removed When 79 admiited with
symptoms of hypertrophy of the prostate Examunation showed lymph gland
up to hazelnut stze, liver palpable 4 ecm below the costal margin Hemo-
globa 98 %, red cells 3,880,000, white cells 144,800, of which small lympho-
cytes 27 %, large lymphocytes 68 %, neutrophils 4 %, eosmophils 1 %.
Sternal punctate' lymphocytes 87 %, lymphoblasts 2 ¢%, neutrophtic myelo-
cytes 2 %, scant erythropofesis Wassermann negative Discharged sub-
jectively well, but with leukocytes 126,000 and hemoglobin 76 e, and
dred shortly afterwards at home —Diag) Chronic lymphog leu-
kemia
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PROBAND {Fredenksberg Hospital, service B, no 1677/43) —Bookkeeper,
When 67 electro-resechon of the prostate When 74 fatigue, diarthea, in-
creasing circumference of the abdomen, almond-sized lymph nodes in tight
axilla, spleen palpable 11 ¢m below the costal margin Hemoglobin 65 %,
ted cells 4,570,000, white cells 11,200, fymphocytes 45 %, monocyles 3 %,

51, 1 %, ytes 482000 Sternal
punclate iymphotytes 60 7 negative T 1y good effect

of oentgen treatment Followed for 2/x years At last admission hemo.
globin 52 %, white cells 4,840, lymphotytes 44 %, lymphoblasts 48 7%, Died
at home —Diagnosis Chronfe fymphogenous feukemfa

SISTCR.—Dsed, Jan 20th, 1928, aged 63, of cancer of the colon (death
cerulicate)

SISTER ~Died, May 27th, 1928, aged 54, of Graves discase and cardiac
discase (death Certificate]

MOTHER —Thed, Aug 6th, (895, aged 62, of dabetes mellitus (death
certificate), but had also for some years had an ulcesating tumor of the
breast —Diagnonis  Cancer of the breast

FATHERS BROTHER —Died, Sep 22d, 1886, aged 63, of {leus {death

eTiificate), but had already betore then temarkably short time become
VETy emaciated and his general condition poor —Diagnosss Cancer of the
abdomen

FATHERS SISTER —Died, Febr 2nd, 1899, aged 66, of cancer of the
uterus and rectum (death cerilicate)
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PROBAND (Bispebjerg Hospital; service B, no. 75/10/41)—Widow. Five
childbirths. Always well until she, when 74 years old, got typical diabetes
mellitus When 75 admitted on account of persistent diartheas Lymph nodes
everywhere by d, the spleen palpable 4 cm. below the costal margin;
no enlargement of the liver, Hemoglobin 99 %%, red cells 5,020,000, white
cells 260,000, nearly all lymphocytes W. negative
therapy applied wnlh good etfect Died in her home a month after being
discharged —Diag « Chronic lymph

SISTER ~Living, aged GO Formerly tymcal myxedema, but got thyroidin
and is now well,

MOTHER —Died Apr. 10th, 1925, aged 80, of cancer of the colon {death
certificate}
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PROBAND (Fredenksberg Hospital; service B, no 1677/43) —Bookkeeper
Vhen 67 electra-resection of the prostate When 74 fatigue, diarrhea, n-
reasing circumference of the abdomen, almond-sized lymph nodes in right
sxila, splcen palpable 11 cm below the costal margin Hemoglobin 65 %,
red cells 4 570,000, white cells 11,200, lymphocytes 45 7%, monocytes 3 %,

51 %, 1 %, 483,000 Sterpat
ymphotytes 60 % W negative T y good effect
of roenigen treatment Followed far 2's years At last admission hemo-
glabin 52 S, white cells 4,840, lymphocyles 44 %, lymphoblasts 48 ¢ Died
at home —Dhagnosis  Chronic lymphogenous Jeukemia

SISTER ~-Died, Jan 20th, (928, aged 65, of cancer of the colon {death
certificate)

punctate

SISTER —Died, May 27th, 1928, aged 54, of Graves' disease and cardiac
disease (death certificate)

MOTHER —Died, Aug Gth, 1895, aged 62, of diabetes mellitus {death
certificate], but had also for some years had an ulceraling lumor of the
breast ~Diagnosis Cancer of the breast.

TATHER S BROTHER —~Dicd, Sep 22nd, 1886, aged 63, of {leus death
certilicate), but had alteady before \hen in remarkably short time become
Vvery emaciated and his general condition poor —Diagnosis Cancer of the
abdomen

FATHER S SISTER —Died, Febr 2nd, 1899, aged €6, ol cancer of the
uterus and rectum (death certificate)
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PROBAND (Radium Center, no 20939} —Housewife Formerly well Four
chuldbrths When 77 admitted on account of sudden extreme fatigue. Ex-
arunation showed the lver palpable § cm. below the costal margtn, the
spleen reaching to the 1liac crest. Hemoglobin 61 %, red cells 3,260,000,
white cells 38,000, with lymphocytes 8t %; thrombocytes 32,000 Wasser-
mann negalive. Temporanly good effect of rocntgen treatment. A year laler,
lymph node conglomerates in the neck Followed for ! year. Died at home —

Chironic lymph, k

FATHER'S FATHER~—Died, aged 75 Had for some years had a growing

ulcer of the lower hip —Diagnosis Cancer of the lip
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PROBAND (Bispebjerg Hospdal, service C, no 98/3/1944) —Widow

Formerly well Five childbirths When 72 marked fatigue, loss of weight,
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-sweats, enlargement of inguinal lymph nodes, liver palpable 4 em
:ff::gz costal x:algm, diminution of Trabe's space. Hemoglohm 63 :7‘
red cells 3,980,000, white cells 34080, lymphorytes 75 S5, neatrophils 24 %,
thrombocytes 270,000 Wassermann negative Good ellect of roenigen treat-
ment, Followed for sbout 1 year At )ast admission: white cefls 59,000, with
Iymphocytes 92 $» Necropsy {54/44). spieen 10 % 8 K § cm—Diagnosis
Chronic lymphogenous leukemia

SISTER ~Dred, Dec 121h, 1317, aped 60, ol cancer of the stamach fdeath
cettilicate}

SISTER ~Died, Aug 3td, 1935, aged 79, of cancer ot the stomach {death
certificate) y

BROTHER —Died, March 31st, 1904, aged 48, of cancer of the longue
{death cerhhicate)

SISTER ~Died, May 7ih, 1938, aged 79, of cancer of the colon [death
certificate)

MOTHER S BROTHER —~Died, 1880, aged 52, of cancer of ibe stomach,
after having been confined to hus bed for six monihs sutfering from fatigue,
abdomipal pams an browmsh vomitings

MOTHERS MOTHER—~Ded, aged £5, of cancer ol the stomach, with
precisely the same symptoms as mn the case of the foregoing
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globin 43 %, red cells 1,060,000,
% Wassermann neg-
A year later blaod picture un.
mphogenous leukemin

67. of canter of the abdomen

A0, small tymphocytes 20 7
abve Raentgen treatment wyth good eflec('
changed Stll living

MOTHER ~ Dieq,
et cervihivatey
MOTHER S SISTER—Died,

stomach (doah corstome; Avg 218 1895, aged 61, of cancer of the
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FATHER'S HALF-SISTER.—Died, Oct. 25th, 1925, aged 77, of cancer of
the breast (death certificate).

FATHER'S MOTHER —Died, May 27th, 1893, aged 78, of tumor in the
nght side of the neck (death certificate).
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PROBAND (Frederiksberg Hospital, scrvice B, no 1357/41) —Housewife
Six childbirths  Congemital heart disease Since her 60th year attacks of
cl lithiasis When 71 able loss of werght, increasing fatrgue, and
gradually hemorrhages 1n the skin When 72 adnmutted for obstructive jaun-
dice Examination showed the hver reaching to 5 ¢m, the spleen to 8 ¢m,
below the costal margin, and walnut-sized lymph nodes in the neck, axillae
and gromn Hemoglobin 34 %, red cells 1,970,000, white cells 235,000, with
lymphocytes 52 %, lymphobl 43 ¢ Wa 3, Kahn neg Died
suddenly, after 1 year’s illness No necropsy —Diagnosis: Chronic lympho-
genous lcukemia

SISTER —Died, Jan 31st, 1942, 70 years old, of cancer in the check (death
certificate}

HALF-SISTER —Died, Apr 24th, 1929, aged 45, of cancer of the uterus
(death certificate)

HALF-SISTER'S SON —Living, aged 43, hemophiltac (Sundby Hospital;
service M, no 443/38)

132
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PROBAND (St Lukes Hospital, med. service, no 384/45) —When 20
years oid preumoma Since his 70th year vepeated gallstone attacks, for
which he was eventually admitted No enlargement of lymph nodes, the
spleen palpable 8 cm below the costat margin Hemoglobin B0 %, red
cells 3,060,000, white cells 70,500, with 98 §¢ of lymphocytes Only shght
effect of roentgen treatment Stll hving —Diagnosis Chronic lymphogenous
leukemia

SISTER —Died, Febr 3th, 1940, aged 55, of breast cancer (death cer-
uficate)

MOTHER —Died, Dec 2nd, 1923, aged 74, of cancer of the sbdomen
(death certificate)

MOTHER'S BROTHER —Died, March 23th, 1935, aged 76, of cancer of
the rectum with metastases (death certificate)

MOTHER'S MOTHER~Died, about 1880, aged 71, having several limes

been operated an, without lasting effect, for a tumor 1n one of her breasts —
Diagnosts Breast cancer
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PROBAND {Radium Center; no 29682) —Mail-carrier When 67 years
old dyspnea and stenocardia When 68 enlargement of lymph nodes in neck
and groin, accompanied by sweats and 1itching of the skin, increasing fatigue
and d 1 of the abd, H globin 80 %2,
red cells 3,950,000, white cells 12,500, with 89'/z % of lymphocytes Thrombo-
cytes 14,000 Sternal punctate: Lymphocytes 75 %, erythroblasts 11 % Was-
sermann negative Temporarily good effect of roentgen treatment Observed
for about 18 months Necropsy (71/44)c Spleen 14 X 10 X 6 cmn; moderate
enlargement of the hver —D; Chronic ly teukemi

MOTHER —Died, about 1895, aged 64, of cancer of the uterus. Had suf-
fered from vagiunal {luor and abdonunal pans, and had towards the end
become very emaciated
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PROBAND (State Hospital, service A, no 861/45) —Head-mistress Never
pregnant. When 43 pulmonary tuberculosis, of which she was completely
cused, For some years past functional dyspnea When 67 admutted for



pedigrees 27-28

anema, which did not tespond to i‘:on- and ::ve; &e;gy;v:;::l:‘ge‘x:e‘x
o e o!‘sy\ten ;&3‘01‘0““ - ‘N( - “‘ '5 .12'1; 'fv’- Sternal punctate.
:i::ny’ ': M y yies, o 20000 Wi negu((:e l'n;:r
months Jater, large lymph nodes in the neck, hemoglobin C!o",o,d\\x{h“c
cells 440, lymphocytes 91 Fo; sternal punctates tymphocytes 87 %, chielly
small, No necropsy —Diagnosis Chronic lymphogenous Jeukemla

MOTHER S FATHER ~Died, Dec. 31st, 1873, aged $§6, of cancer of the
abdomen, aftet having been in bed for about 6 months (Abdomen large,
‘bul otherwise he was very emacialed and sulfered from obshipation. No
tustory of tardiac disease)
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Pedigree 28

PROBAND (Sundby Hospital. service M, o 1821742} —School-teacher.
Formerly well When 66 increastag anemta, marked, difluse swelling of the
Iymph todes Hewoglolin T8 %, red colls 3380000, winte cells BI2,000,
neatly all lylophocytes Wassermann negative Three sdmissions, in alf,

ol the last whate cells 180,000, witn @4 56 of Iymphocyles, the liver 3 em,

the spleen 6 em below the casta) matgin Died after at least 18 manths

Hiness Necropsy (296742} Spleen 10 X § X 120, Teukemic inhiltration in

Z::xh nodes, liver and #pleen ~Diagnosis, Chronic Iymphogenous leu-
a

MOTHER S MOTHER ~—Died, 1827, &

. ged 30. having been wufferyy,
cancer of abdomen® —Dragnosts Abdoming} tanrerg ® vom




Pedigrees 29-30
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Pedigree 29

PROBAND (Municspal Hospital, service 2, go. 1437/43) —Commercial
traveller, As child diphtheria and scarlattna, When 66 fatigue, loss of
waeight, rises of temperature, enlargement of lymph nodes and of the spleen,
which fills the whole left side of the abdomen Hemoglobin 78 %, red cells
3,800,000, white cells 185,000, lymphocytes 90 %, lymphoblasts 8 ¢ Sternal
punclate* lymphocytes 975 % Wassermann negalive Three admissions
Followed for nearly 3 years At last admussion, white cells 800,000 Necropsy
629/43): Spleen 16 X 13 X 7 cm, hiver 29 X 19 X 10 cm Microscapy:
typical leuk ~D; Chronic lymphi Jeuh

MOTHER —Died, Dec 7th, 1890, aged 57 of cancer of both parond
glands and the liver {death ccrtificate)
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Pedigree 30

PROBAND {Radtum Center, no 37701) —Police sergeant Always in good
fhealth untl he was 66, when enlargement of the lymph nodes in his neck
caused him to seck medical advice L: ation showed lobin 109 9,
red cells 5,140,000, white cells 11,880, lymphocytes 472 i, stall cells 2 <e,




Pedigrees 0=

segmented nentrophils 48 %, thrombocytes 128000 Storna) pnpeiates :‘)::s
ghacytes 40z % Splentc punctate” 1ymphrotytes 835 \‘(as«:xmanz: nchga e
Roentgen treatment given ik good effect Shctoseopy of & Iymp! noa "
showed typical Jympbogenous {eukemia ~hagrosis. Chronfc fymphogen
leukemia

FATHER~Thed, Aug (2R, 1917, aged 83, of cancer of the abdomen,
pawog 4 growing tamor In the Jattes, which obstructed the passage thiough
the mtestinal yrack .

FATHER S BROTHER ~~Dhed, June 23, 1897, aged €9, of cancer of the
esophagus (death cerbificate} .

FATHCRS SISTER —Died, March 2ist, 1918, aged 82, of tantet of the
Biadder (death certiicate)

FATHERS FATHER-~Died, sbout 188¢, about 70 yeats oid, scording
10 posiive statements from cancer

3wy 1%
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Pedigree 31

FPROBAND (County Hospital. Gertolte, servite F, no 1372/38) ~Stoker
Always 1 yood heallh ueh) be when 66 years ofd gat preumonia, after
which tme he was constantly bred ynd shartly afterwards was admifted
With lymph nodes the size of » hens egg n the neck, axllag snd grom,
and the spleen reachsag to 2 om below the castel margin Hemoglotn 90 45
el eedls 3,950,000, whte cells 4,980, lymphocytes 52 %, neutlophuls 42/ €}
€osimophuls 34y %, atypics) forms Nis % Wassermann negauve chmzmp;
ot &n extised ympn aode showed Iymphogenous leukemus. Suddenty de.
mfmeﬂvd 1 be & g Chraric I Jeukemia

lﬂca;xo:::ﬁ;?;“‘ Dec 8, 1923, aged 62, of cabrer of tae stomach




Pedigrees 28-30
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Pedigree 20

PROBAND (Mumicipal Hospital; service 2, no 1437/43)—C0mmcrcidl
traveller, As child diphtheria and scarlatina  When 66 fatigue, loss af
welght, nises of temperature, entargement of lymph nodes and of the spieen,
which fills the whole left side of the abdomen Hemoglobin 78 %, red cells
3,800,000, white cells 185,000, lymphocytes 90 %, lymphoblasts B 5% Sternal
punctate lymphocytes 87.5 %. Wassermann negative. Three admissions
Followed for nearly 3 years At last admission, white cells 800,000 Necropsy
{629/43)° Spleen 16 X 13 X 7 em, hver 29 X 19 X 10 cm Microscopy:
typical leukemia—D Chromue tymp kemi

MOTHER —Died, Dec 7th, 1890, aged 57, of cancer of both parotid
glands and the liver {death certsficate)
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Pedigree 30

PROBAND (Radium Center, na 37701} —Palice scrgeant Always in good
health until he was 66, when enlargement of the lymph nodes in his nc(ik
caused him to seck medical advice L showed globin 100 r,:.
red cells 5,140,000, white cells 11,880, lymphoeytes 4742 e, staff cells 2 7%,
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Pedigree 33

PROBAND [Bispebjerg Hospital, setvice B, no 19/9/3%9) —tousewile
Six Chuldburths When §5 admitted with potnmonia apd thrompophiehins
of the nght large saghenous ven Examination revealzd large omphumeistes
of Mgk modes fn axilfae and grom No enfargement al ver ot spieen
Hemoglabua 70 %, red cells 3.380,000, white cefls 73,100, small fymphoryies
744, taxge. tymphosyles 8 %, thromboryles 144000 Wassermann negative
Thte {rucocyte couat tase gradually. Five months Yater 3§ was 264.000, with
yuphocytes 28 ¢ Died of pulm ¥ 2] Neeropsy (171744 Splecn
X 12 X 6em, wves 24 X 20 ¥ 8 cm, with Teukemde inffitrslon -
Disgnosis Chronic lymphogenaus leakemia
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Pedigree 34

m:nom;m {County Hospital, Gentefte, service C, no 1471/42) ~Whole.
werchant When 29 uncamphicated gonorthea, when 45 attack of gall



Pedigrees 31-32

with met to bones (Bispebjerg Hospital; service C. Discharged Jan
3rd, 1946)

FATHER~Died, about 1910, aged 72, of cancer of the lip, a chronic,
growing sore, which began 1a the lower lHp.
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Pedigree 32,

PROBAND (Fredenksberg Hospital; service E, no. 1387/42) —Former
Shop assistant Never pregnant. When 60 cholecystectomy, when 62 fracture
of the humerus When 66 admitted on account of loss of werght, fatigue
and itching of the skin Examination showed universal enlargement of the
Iymph nodes, the spleen palpable to the midline and 4 cm below the costal
margin Hemoglobm 70 %, red cells 3,140,000, white cells 380,800, lympho-
cytes 97 ¢, thrombocytes 100,000, Wassermann negative Good effect of
roentgen treatment Still living —Diagnosis Chronic Jymphogenous leu-
kemia.

MOTHER S SISTER~-Died, Sept 30th, 1933, aged 78, of breast cancer
with metastases to the hiver (death certificate}

FATHER'S BROTHER —Died, about 1915, aged 68, of cancer of the
abdomen., Had been suffering from vomtings and abdomnal pawns, and
was toward the end cachectic

FATHER'S FATHER —Died, about 1873, at the age of 58, according to
the family’s positive statement of cancer.



Pedigree 36
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Pedigree 36

PROBAND (State Hospital, service B, no 551/36) ~Teacher Neyer
pregnant After scarlet fever at the age of 12 deat on both cars Otherwise
well until she, when 65, was admitted owing lo increasing latigue, pallor
and palpitations No enlargement of lymph nodes, liver or spleen Hemo-
globm 43 %, red cells 1,430 000, white rells 208,800, lymphoblasts 40Vs %%,
ymphocytes 57 % Wassermann negative Died after about 1 yeats illness
Necropsy (183/36) Spleen 240 g, lwver 1,460 g —Diagnosis Chronfc Iympho-
genous leukerun

SISTER ~Died gbroad, 1321, aged 47, of uterine tancer

FATHER S BROTHER —Died, Nov 23rd, 1909, aged 59, of stomach cancer
{death certificate)

FATHER S SISTER —Died, Dec 12th, 1833, aged B2, of abdominal cancer
and Meus (dealh certificate}

MOTHER S SISTER —Died, Oct 18th, 1924, aged 75, of permnious anemia
{dealh cestihicate)



Pedigrees 34-35

stone. When G5 admitted for enlarged ingwnal lymph nodes Examination
showed up to walnut-sized lymph nodes in the axillae and grom, and the
spleen reaching to the costal margin, Hemoglobin 38 %, red cells 4,650,000,
white cells 368,000, large lymphocytes 67 %, small lymphocyles 31 St
Sternal punctate: lymphocytes 96 %, scant erythropoiests, Wassermann
negative Roentgen ireatment was given with good effect, the feucocyte
count falling to 50,000 Patient stll hving —Diagnosis, Chronic lympho-
genous leukemia,

FATHER'S SISTER~Died, Aug 14th, 1901, aged 57, of cancer of the
kidney (death certificate),
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Pedigree 35

PROBAND (County Hospital, Gentofte, service B, no 1404/45) —Glazier
Since his 25th year psariasis, when 56 found to have diabetes melhtus, but
never got wmsulin when 84 ¢ of the bramn When 65
admitted owing to night-sweats, nausca and loss of weight Examnation
showed the spleen extending to the costal margin, the hiver to 3 cm below
the latter Moderate, umversal enlargement of the lymph nodes Heno-
globin 97 %, white cells 154,000, lymphoblasts 3 %, lymphocytes 85 %
Sternal punctate hyperplastic lymphoblasts 11 %5, lymphocytes 83 S, the
erythropotests scant. Wassermann negative Followed for 6 months Nec-
ropsy (399/45) Spleen GO0 g, many infiltrations wn the lver —Diagnosis
Chrontc lymphogenous leukerma

MOTHER ~Dicd, Oct 28th, 1897, aged $5, of uterine cancer {death certil-

{cate).




Pedigrees 38-39

s g lobin 90 %, ved cells
below the costal margin, Hemogl . :
?;;;;01(’;‘:::: :elﬁ:x-la.llo%, tymphocytes 84%2 .. Sternal punctate; lympho

P
cyles 852 T, fymphoblasts 22 ¢ Splenic punctate. lymphocytes 932 %%,
o

hoblasts 34 9. W pegalive Temp ' gooda\e!::e::‘::
l;en(\gen treatment. Followed for 4 years, dunng }»A\!:‘n the stefnal P
remaimed faisly unch Sult ivang —D: Chronic ly
leukemia

FATHER'S BROTHER —Died, 1888, aged §2, of abdominat cancer (death
:er;:lA‘c'l:{Eu‘R'S BROTHER —Died, Jan, 9th, 1901, aged 59, of stomach cancer
{death ceruihicate)
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Peaigree 39

PROBAND (Fredenksbesg Hospial, servite B, no 1455/41) ~Mail-camier,
Whea 40 appendectomy, whea 64 suddenly high fever and a large lymph
node o the neck, b months later liver extending to 2 cm, spleen 16 3 ¢m,
below the costal margin. Hemoglabin 82 %, ted ceils 3960000, white celle
204000, tymphocytes 89 %, negative Temporary good effect
of roentgen treatment SHiL hving —Dh Chronic |
kemua.

Jeu-

BROTHER—-Died, 190, aged 62, of cancer of the colon (After a brief
period during whith he had suffered from bloody dissthess, colostomy had
been performed)

MOTHER S SISTER —Dred, 899, 2ged 52, of stomach cancer,

aller having
suffered for several months from abdomnal pams, loss of weight, fatigue
and bloody vormungs



Pedigrees 37-38
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PROBAND (Radium Center; no 27006) —Chief electrictlan When 64
adrutted with dry pleunisy. Examination showed several hazelnut-sized
lymph nodes mn peck, axillae and gromn, but no enlargement of spleen or
liver. No tuberculosis Hemeglobin 92 %, red cells 4,820,000, white cells
62,000, lymphocytes 91 %, ils P2 %, 1/2 %6, monocytes
Ys %. Sternal p 1y ts 283 %5, lymphocytes 537 %, myelo-
cytes 53 %, promyelocytes 13 9. Basal metabolism 135-129 5. Wasser-
mann negative Temporanly good effect of roentgen treatment Stll hiving —
Diag Chronic Iymph leukemi

. Pedigree 37.
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Pedigree 38

PROBAND (Radwm Center, no. 29786} —Enguneer When 61 he had twice
a phlegmon on the nght side of the neck When 64 admutted suffening from
fatigue, loss of weight and enlarging lymph nodes wn azillac and groin The



Pedigrees 38-30

spleen palpable 2 em below the costal margin Hemoglobin 99 €%, red cells
19000, white cells 48,800, lymphocytes 84tz ¢, Sternal punctate: lympho-
cyles 954 %, Iymphoblasts 22 % Splenlc punctate. lymphocytes 912 %,
lymphoblasts 34 % Wassermann negative, Temporatily good effect of
roenigen treatment Followed for 4 years, duning which the sternal punctate
remamned fauly unchanged Sull tiving—Diagaosls: Chronic lymph
leukemua

FATHER S BROTHER.—Died, 1888, aged 52, of abdominal concer (desth
cerbificate)

FATHER § BROTHER—~Died, Jan 9th, 1901, aged 59, of stomech cancer
{death certificate)
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Pedigree 39
FROBAND (Frederiksber

Hospital o~ ¥
Whea 49 sppendectomsy, 14 pital service B, no 1465/41) —Mail. carries

when 64 suddenly high (

hode in gh (ever and & large lymph

\:e\:w m’-:E reck, 6 months later hver extending to 2 cm, spleen to 3 em,

0000, 1 y:?;hﬂ Dargin. Hemoglobsn 82 e, 1ed cells 3,960,000, white erlls

o Toextgen l:r::;!& € %, Wassermagn negative Temporary good effect

Ketua, e2L SH2 Wving—Diagnosis  Chronic lymphogenous lou-
BROTHER )

P08 durmg w"h‘::- e 2ged 62, of cancer of the colon (Atter & brse!

beeg restored) e had suffered from bloody diarrheas, colostomy had
MOTHER s s15TER

Sullereq gy 5 ~Died, 1899, aged 52, of stomach cancer,

after having
everal montt
¢ 00y vormtyes "hs from abdaminal pams, loss of weight, fatigne
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' Pedigree 37.

PROBAND (Radium Center, no 27006) —Chief electrictan. When 64
admitted with dry pleunsy. Examination showed several hazelnut-sized
lymph nodes In neck, axillae and groin, but no enlargement of spleen or
liver. No tuberculosis Hemoglobin 92 %, red cells 4,820,000, white cells
62,000, lymphocytes 91 %, neutrophils 7¥/: %, cosinophils ¥/ 5, monocytes
/2 %. Sternal punctate, lymphoblasts 283 &, lymphocytes 537 %, myelo-
cytes 53 %, promyelocytes 13 % Basal metabolism 135-129 S Wasser-
mann negative Temporanly good effect of roentgen treatment Stll hving —
D Chronic lymph Icuh
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Pedigree 38

PROBAND [Radium Center; no, 29786) —Enginecr When 61 he had twice
a phlegmon on the night side of the neck When 64 admiited suffering from
fatigue, loss of weight and enlarging lymph nodes axillae and grom The



Pedigrees A1-42

and left axilla. No enlargement of the spleen Hemoglobin 70 €6, red cells
3.370,600, while cells %6000, ymphocytes 98 . Wassermann negative Died
shortly after admission Necropsy (44736): Spleen 13 X & X 4Yr cm Duag-
nostst Cheonic Jymphogenous leukemia

FATHER'S BROTHER —Died, Sept. ath, 1904, aged 78, ol stomach cantes
{death certificate)

MOTHER'S SISTER —~Died. Juve oth, 1913, aged Gf, of ovarlan cancer
{death certiticate)
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Pedigree 42

w :RO%A'ND (Radium Center, no 36642} —Housewife Three childbirths

en racture of the hup When 63 admitted on account of increas

symploms of anemia No enlargement of spleen, lives or lymph m;ﬂ;'.

He‘moﬁ\obm 100 ‘fa ved cells 4370000, white cells 28,360, lym hnc 1“

aiee Tohowed for Y v e e Vtes 11100 Wetsermann
wed lor ®; .

e Corene lymphtrgae’r(oze1231?:,"::“““ vnchanged Stll Living—

SISTER
Died, Jan 1st, 1914, oged 29, of utérme cancer (death centif-

\cate)

SISTER ~Living, aged & O
" perated
pitsl, Copenagen, service C, a0 21;/\2‘7:*{ Graves dusease {Suste Hos-

TidevEX — 10
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Pedigrec 40

PROBAND (Fredeniksberg Hospital, service B, 1353/40) —Engine-driver
When 31 operation for mus articuli, when 63 operation for rupture of achiltes
tendon When 65 admitted with renal calculus and severe anemia Examina-
tion showed moderate, umiversal enlargement of the lymph nodes; the
spleen extending to 5 cm below the costal margin Hemoglobin 51 %. red
cells 2,580,000, white cells 343,000, lymphoblasts 4 %, lymphocytes 95Yr %
Wassermann negative, Temporanly good effect of roentgen treatment Fol-
lowed for nearly 1 year Necropsy (389/40). Leukemic mfiltration in spleen,
liver, stomach and lymph nodes —Diag Chronie Jymph leu-
kemia

FATHER —Died, March Sth, 1918, aged 72, of cancer of the esophagus
(death certificate)
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Pedigree 41,

PROBAND (State Hospital, service B, no 119/36) -—Teacher Never preg-
nant When 35 scarlating, otherwise formerly well When 65 admitted alter
having suffered for 18 months from cnlargement of lymph nodes In neck
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Pedigree 43
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Pedigree 43.

PROBAND (Radium Center: no. 16776) —Designer. Formerly well. When
63 increasing fatigue, and shortly afterwards admutted because the jymph
nodes in his neck became larger. Hemoglobin 53 %, red cells 2,860,000,

white cells 154,000, lymphacytes 94Y: %, lymphobl th % W
negattve, Temporarily good effect of men!gcn treatment. Followed for
2 years. N psy {36/37}. Lymphog in liver,
kidneys, lymph nodes and bone marrow —Di is Chronlc lymph
leukemia

SISTER --Dred, aged 75, of macrocytic anemta (Fredenksberg Hospital;
service E). When 40 Graves' discase. When 75 admitted owing to fatigue,
nausea, lack of appetite and loss of werght No glossitis or gastric achyhia,
Hemoglobin 34 %, color index 170, icterus index 15, constdefable ani-
sopoikilocytosis, besides, many macrocytes; reticulocytes 560 %w, white
blood picture normal Necropsy: spleen 4 X 10 X 16 cm, marbled, firm,
buckled. Microscopy of spleen: stasis, abundant blood pigment; of liver:
steatosis, abundant bile- or blood pigment, of bone marrow: abundant erythe
ropolesis,



Pedigrees 45-46

FATHER—Died, Apr 20th, 1929, aged 79, of cancet of Ihe Tectum {death
“ﬂ::&'l*a‘{egk S FATHER —Died, nged 52, of cancer of the stomach. (Had been
unable o est. was very emacisted, and had had many spells of vomiting)
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Pedigree 46

PROBAND |Sundby Hospita), service M. no 40/40) —Foundry worker
When 22 and agaw when 77 rheumatic fever, fallowed by cardac disease
When 53 admitted with hens-egg-sized lymph podes {n neck, axtllae and
groin, liver 6 cm below costal margin, spleen extending to midhine and to
6 cm below umbilicus Hemoglobin 38 %, red cells 2,300,000, white cells
224/%00, lymphocytes 96'/ %, A %% negative
Despite roentgen therapy the white cell count conlinued fo rise, until §t
towards tbe end was 260000 Necyopsy {3/40]. Spieen 2,800 kg, liver 34 X
N £ 7 om. ledkeme mbiltration n lymph nodes, spleen and liver—
hagnosts Chronie lymphagendus feukemia

EATHER —Did, June 25th, 1914, aged 67, of concer of the esophagus

(death ceruficate)

FATHERS SISTER —Died, adoyt 1K, aged 78, according 1o the state~
ments of several telatives, of tancet

FATHER'S SISTER~Died, July 10th, 1903, aged 65, of cancer nf the
abdomen (death cestificate)
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Pedigree 44

PROBAND (State Hospital; service P, no. 152/41}.—Housewife, Three
childbirths,. When 4 scarlatina complicated by nephritis, when 7 agaln
scarlatina,. When 63 admitted after having been suffering for two weeks
from fever, fatigue and loss of weight The spleen slightly enlarged Hemo-
globin 65 %, red cells 3,120,000, while cells 3720 lymphoeytes 77 %, lym-

phoblasts 11/ %, monocytes ?¥/z %, P 13'/2 %, basophul!
/2 % Sternal punctate: Lymphocytes 72 %, Erylhmb\as(s 10 % ‘Wasser-
mann negative. Stll iving.~D Chronic lymphi

SISTER —Dijed, May 9th, 1939, aged 80, of cancer of the pylorus (death
certificate),

SISTER —Died, Sept, 22nd, 1919, aged 55, of cancer of the liver {(death
certificate),

SISTER~—Died, June Ist, 1944, aged 58, of breast cancer (death certil-
tcate),

MOTHER'S BROTHER.~Died, Nov 10th, 1921, aged 75, of cancer of the
abdomen (death certficate}.

MOTHER'S BROTHER ~Died, July Sth, 1912, aged 64, of cancer of the
stomach (death certificate)
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Pedigree 45

PROBAND (Frederiksherg Hospital, service B, no 72/43)—Tailor When
39 sevese influenze, whcn 60 lobar pueumonia, white cells 50,000, with
lympbocytes 80 %. negative, Blood examination flve years
fater showed whie :ells 52,000, lymphocytes 2'/s %, lymphacytes 87/ 7
Sternal punctate Lymphocytes 94 % Stll living ~Diagnosts, Chronie lym-
phogenous leukemia

BROTHER —Died, Dec, 19th, 1941, aged 58, of cancer of the rectum {death

cerhificate).

148



Pedigrees %49

lotan 39 %, red cells 1,650060, white cells 463,000, with ly\;\\p:u‘::\::
i o v i s
:;xs::?:: ::::\::?‘:\Ee: ‘a\g \r::slyu m:u\!ths' tlness—Disghosis  Chronde lym-
pho:;r;;;esu;;gg —Dued, Juiy 7:9\\5. 1804, aged 77, of cancer of the hivet
Lde;t:;;;\;l:a;&gmmed' June 15th, 1868, aged 70, of cancer of the

abdomen, was fowards the end ematialed, unabfe to eat, and become
icterie
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Pedigree 49

PROBAND (Radrum Center, ng 30235) ~Warter When 37 ltacture of
teft ihia, when 52 hospitalised for EAstrie ulcer and operated on
of the rectum Wheg 58 dyspepsia, pains updes lelt costal margin, gradually
sweats fatigue and enlargemens nc sy 0 4
globn 89 7, red cenls 38300 g .
segmented neutrophuis 10 o, ' ovoawdul legayve
Temporanty d for 3 years. Sull
¢ fymprogenous Teukema.
~Died, Nov 14, 190, wgeq 76, of breast cancet
{death cortiticate)

DAUGHTER —Living

‘When 20 struma, exophthalmus, Joss of weight,
erethic Graves' diseasy



Pedigrees 47-48
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Pedigree 47

PROBAND (Medico-legal I C h ).—Factory workman.
When 50 cholecy y: in the ing years stenocardia and dyspnea.
‘When 58 severe lesion of rnight foot, three months later found dead n his
home (Oct 20th, 1942) Necropsy* Marked enlargement of lymph nodes at
root of the tongue, in the ph and Yy M py of lver,
kudney and lymphatic apparatus of the ntestine shows typical leukemic
(lymphatic) infiltratton ~Diagnosis: Chronic lymphogenous leukemia.

FATHER.—Died, Dec 12th, 1937, aged 78, of squamoceliular carcinoma of
the penis (death certificate)

MOTHER'S FATHER—~Died, Nov 15th, 1919, aged 84, of cancer of the
stomach. (Towards the end emaciated, with pamns mn the abdomen and
unable to eat}.
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Pedigree 48

PROBAND (Bispebjerg Hospital, service B, no, 7/10/36) ~Spinster Never
pregnant, When 58 increasing enlargement of lymph nodes in neck and
axillae, spleen 4 cm below costal margin; rather numerous suggillations
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Pedigree 51

PROBAND (State Hoxpnai service A, no. 955/44j —Telephane workman
As child When 57 dyspepsia, foss of weight,
eolargement of lymph nodes in axillae and groim, the splecn 8 cm below
the costal margin Hemoglotin 63 ¢, red cells 3,120,000, white cells 83 000,

h 9% %. fs 3% %, monocytes Y ¢ Sternal
punctte Lymphoblasts 117 S, lymphocyles B2 % Splenic punctate: Lyme
phocytes 671 ¢ Thrombocyles 126000 Wassermann 10, Kahn 11 Stil)
living —Dhagnosis. Chranie Jymphogenous leukemla

FATHER ~-Died, Aug 28th, 1925, aged 82, of squamocelivlar carcinoma
of the penis (death certificate)

FATHER S BROTHER~Died, May 25th, 1895, aged 64, of cancer of the
stomach (death certificate)

MOTHER S SISTER—Died, May 24th, 1925, aged 65, of cancer of the
abdomen (death cerhficate)
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Pedigree 50.

PROBAND (Radium Center: no 35711) —Van-driver Frequently bron-
chitis When 58 admitted owing to fatigue, loss of werght and sticking paing
below left costal margin A year later, exanunation showed diffuse, shight
enlargement of lymph nodes, spleen 5 ¢m, hver 8 cm, below costal margin
Hemoglobin 88 %, red cells 3,930,000, white cells 24,000, lymphocytes 50 %5,

monocytes 3z %, seq d phils 421 %, tils 32 % Throm-
bocytes 121,000 Sternal punctate: Lymphocytes 698 %, lymphoblasts 107 7.
Basal metabolism 175-178 % W g After t t with

thortum X the white cell count fell to normal values (lymphocytes about
95 %), but the patient died of bronchopneumonmia Necropsy Leukemic
wmfiltratton in spleen, Iiver and bone marrow —Diagnosis Chronfc lympho-
genous leukemla

FATHER'S FATHER --Dicd, aged 62, of cancer of the Ip (On the lower
lip, at the place where he used to hold his pipe, he had & chromic ulcer,
which in his last days continued to grow larger)
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Pedigree 51.

PROBAND {State Hospital, servite A, no 955/44).—~Telephone wotkman
As ¢bild uncomplicated diphthena, When 57 dyspepsia, loss of weight,
enlargement of lymph nodes in axilae and grown, the spleen B em. below
the costal margin Hemoglobm 63 ‘%, red cells 3,120,000, white cells 89,000,
ymphocytes 96 6, 3Ys ¢, monacytes ¥ ¢, Sternal
punctate. Lymphoblasts 117 %, lymphocyles 82 % Splenic punctate. Lym-
ghacytes 671 5t Thrombocytes 126000 Wassermann 10, Kabn 11 St}
Ining—Dagnosis Chroaic lymphogenous Jenkemia

FATHER —ied, Aug 28t 1935, aged 82, of squamocellular cascinoma
of the pemss (death certificate)

FATHER & BROTHER—Died, May 25th, 1835, aged 64, of cancer of the
stomach (death certificate)

MOTHERS SISTER—Died, May 24th, 1925, aged 65, of cancer of the
abdomen (death certificate)
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Pedigrec 52

PROBAND (County Hospital, Gentofte; service B, no 1810/45)—Hair-
dresser. When 32 pneumonia and empyema, when 44 duodenal uicer When
56 pneumonia twice, and when 57 again p but the h Tobin fell
to 58 Sz, the white cell count rose to 171,000, with lymphaocytes 94 % Sternal
punctate: Lymphocytes 93 % At the same time, struma developed, which
was treated wnlh good effect with methylthiouracyl, but the blood picture

ined ol. d for about 1 year Still hving-—Diagnosis:
Chronic lymphogenous leukemia

FATHER'S SISTER —Died, Jan 1st, 1924, aged 71, of cancer of the
stomach (death certificate}

FATHER'S BROTHER —Dted, Febr 16th, 1905, aged 48, according to the
death certificate of hemorrhoidal tumors and jleus—~Diagnosis Cancer of
the colon.

FATHER'S FATHER —Died, Febr 24th, 1893, aged 77, of cancer of the
lung {death ceruficate),

MOTHER'S SISTER —Died, aged 88, of heart stroke. Had for several
years been suffering from myxedema, with dry, rough skin, falling of the
hair, reduced basal metaboltsm and loss of memory
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PROBAND (Bispebjerg Hospital, service B, no 11/1/42) ~Housewife
Three chidrths When 37 y and dilatstion of the uterine cervix
When 50 years phlebitis of both lower extremities When 55 bronchopneu-
monta. When 56, after 'hrunchms'. continual fatigue, fever, several attacks
of galistone Hembg\obm 58 %, red cells 2,430,000, white cells 3,100, lym-
phocytes 57 %, monocytes 10 %, neutrophils 33 %%, thrombocytes 46,000
Sternal punctate 1 es 56 %, 10 %,
negative Graduvally enlargement of the spleen, falling hemoglobin values
and nsing white cell count. Many hospitalisations, at last admission white

cells 3500, with lymphocytes 86 %. No necropsy —Diagnosis: Chronle Iym-
phogenous leukemia

FATHER ~Died, March 30th, 1928, aged 33, of cancer of the colon {death
certiticate)

PATHER'S SISTER —Died, March 25th, 1918, aged 70, of cancer of the
stomach (death cestiicate)

MOTHER 3 HALF-SISTER~Died, Febr 21st, 1919, aged 75, of cancer of

the esophagus (Had 1n the last months before death been unable 1o swallow
solid food)
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Pedigree 54

PROBAND (State Hospital; scrvice A, no. 489/37) —Buisstness managet.
Well unlil 56 years old, when the lymph nodes in his neck began to grow
larger. At admusston a year later universal enlargement of the lymph nodes
te about al d-size, the spleen ble 4 cm, below the costal margmn,
hemoglobin 84 %, red cells 4,600,000, whrte cells 367,000, lymphocytes 88 %,
lymphobl 11 %, th bocytes 155,000 W negative Temporanly
good cffect of roentgen trcatment Observed for 18 months. Necropsy
(149/37): Spleen 18 X 13 X 6 cm, lver 30 X 20 X 8 cm-~Diagnosis
Chronic lymphogenous leukemia

BROTHER —Died, Nov 23rd, 1943, aged 57, of cancer of the pancreas
(death certricate}

MOTHER S BROTHER —Died, June 7th, 1937, aged 81, of cancer of the
stomach (decath certificate)

MOTHER'S FATHER—D!ed, about 1897, aged 62, according to the state-
ments of several relatives, of cancer of the stomach
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PROBAND (Radwm Center, no 28721) —Housewife One abortion, 3
chitdbirths When 40 treated with fodine for Graves disease When 55
begitning enlargement of lymph nodes in the neck When 58 admitted
suffenng from fatigue, moderale universal eplasgement of the 1ymph nodes,
the spleen extending to 5 cm below the costal margin and 3 cm Yo the
nght of the muline Hemoglobin B4 %, red cells 4,460,000, white cells
33000, with lymphocyles 83 7 Biopsy from a lymph node showed lym-
phogenous leukerma Wassermann negative For a long Uime yoentgen treat-
ment had good effect, but gradually the white cell count rose again, there
came splenomegaly, and after 4 years observation she died at home —
Diagnosis Chronic lymphogenous feukemia

SISTER ~Living, aged 58, with cancer of the ylerus {Radium Center,
no 2447

FATHERS SISTER —Died, Dec 27th, 1827, aged 81, of cances of the
stomach (death certiicate}

FATHER 5 SISTER —Died, Nov 12th, 1909, aged 78, of cancer of the
stomach (death cerhificate)

FATHER'S SISTER ~Died, Sept 2nd, 1900, aged 71, of cancer of the
stomach (death certificate)

MOTHER S BROTHER —~Died. Aug 10th, 1922, aged 72, of cancer of
the cardia {death certificate)
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Pedigree 56,

PROBAND (Sundby Hospital; service M, no 1190/45).~Housewife. Four
childbirths When 43 erythema nodosum, later dyspnea and dechive edemas
When 55 admitted owing to loss of weight, Examination showed moderate
enlatgement of lymph nodes in neck and axillae, spleen 8 cm below the
costal margin Hemoglobm 95 %5, red rcells 4,740,000, white cells 39,600,
lymphocytes 97 %, neutrophils 3 %. Sternal punctate: Lymphocytes 90 €5,
Wassermann negative. Temporanly good elfect of roentgen treatment. Fol-
lowed for 3 years, Still iving —Di, Chronic ly g

SISTER.~Died, Nov. 2nd, 1937, aged 58, 1n the ncurologic service of the
State Hospital, Copenhagen, of cervicodorsal glioma (Microscopy: Astro.
cytoma).

SISTER —Died, Aug. 9th, 1938, aged 60, of breast cancer (death cer-
hificate).
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Pedigree 57

Radum Ceater, no 18779) —Civil engineer When 41 ap-
hen 55 admitted with large lymph nodes in the right side
o entargement of the spleea. Hemoglobin 94 %, red cells
cells 6,760, lymphacytes 50 % Sternal punctate: Lympho-
therwise normal Wassermann negative  Aficroscopy of a
howed lymphogenous leukemia Roentgen treatment given
:wct Followed for 6 years, during which ume the condition
nt Died of p —D: « Chronic fym-
tkemia

Jied, Sep 25th, 1936, aged 54, of cancer of the uterus (death

—Died, Sep 2nd, 1930, of breast cancer {death certificate)
- EATHER—Died, Sep 29th, 1882, according to the stalements
latives, of cancer,
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Pedigree 58

ND (Radium Center,

T 32535) —Caterer, When 45 £
ten 43 operation for

bolecyst-
venlral hermia When 53 haspi "

lalised for

159



Pedigrees 58-50

dyspepsia, at which time a single enlarged lymph node was found in his
neck; white cells 5,000, lymphocytes 65 ¢+, Three years later re-admitted
with larger, lymph nodes in the neck, axillac and groin, splecn extending
downwards into the suprapubic region, Hemoglobin 65 7%, red eells 3,100,000,
white cells 15440, lymphocytes 90%: . Sternal punctate: Lymphocytes
90 %, splemic punctate: Lymphocytes 92 %, Basal metabolic rale 170 %.
Thrombocytes 54,000. Wassermann ncgative, Temporanly good effect of
roentgen treatment Followed for about 3 years, during which time the
blood picture remained more or less unchanged Sull hving~—Diagnosis:
Chronic lymphogenous leukemia
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Pedigree 59

PROBAND (Radium Center, no 29090) —Plumber Formerly weil When
54 enlargement of the lymph nodcs 1n neck, axiliac and grom, and consider-
able ly p good effect of roentgen treat-
ment When 58 agamn admitted, wuh large ulceration in the rhinopharynx
Moderate umiversal enlargement of the lymph nodes, spleen cxlcndmg to
8 cm., hiver to 4 cm, below the costal margin Hemoglobin 63 7, red cclls
3,010,000, winte cells 63.200, lymphocytes 83 %, staff cells 1 %, segmented
neutrophils 14)s %5, monocyte 1'/+ %4 Wassermann negative Only slight
cffect of roentgen treatment Died at home after about 10 years' iliness —
D Chronic lymy

FATHER —Dted, May lsl, 1905, aged 58, of stomach cancer (death cer-
hficate).

MOTHERS BROTHER —Died, March 27th, 1922, aged 60, of stomach
cancer {death certificate)

MOTHER'S SISTER —Died, Jan 9th, 1929, aged 63, of cancer of the
uterus (death certificate)

MOTHER'S BROTHER —Died, 1942, aged 75, of {?) stomach cancer, meta-
stases to the iver (Oresunds Hosputal, Llsmore, no 661/41)




Pedigrees 59-60

MOTHER'S TATHER —Died, July 15, 1896, aged 73, according to state-
relatives, of cancer of the lver,

merxlsO?(rHs:}:;n;lioiﬂER.—»Dmd,Nuv 20th, 1830, aged 38, according to stater
ments of several relatives, of cancer of the liver
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Pedigree 60

PROBAND (Fredenksberg Hospital, service E. no 192/44) —Housewile
Two clildbitths Since 14 migraine, when 25 pleunisy When 50 admitted
owng to No of lymph nodes, spleen ot
liver Hemoglobin 85 %, red cells 3,040,000, white cells 77,400, lymphocytes
85 %t Sternal punctate Lymphocytes 7442 %, lymphoblasts 342 % Wasset-
mann 8, Kahn 5, Mewucke strong Otherwise no symptoms of syphilis Fol-

lowed for about one year No necropsy —Diagnosis Chronic lymphogenous
leukemia

STSTER —Living, aged 56, has struma and exophthalmos, is thin, per-
spinng and erethic

HALF-SISTER ~Living, aged 70, recemily aperated on, in the gynecologid
service of the Mumcipal Hospital, Copenhagen, for cancer of the Jeft ovary

FATHER ~Died, Nov 25th, 1908, aged 53, of cancer of the abdomen
(death certificate}
3

MOTHER —Died, Nov 9th, 1924, aged 66, of cancer of the uterus (death
certificatej

MOTHER S SISTER ~Dred 1n England, aged B4, according to wlormation
of several relatwves, of hreast cancer

MOTHER S BROTHER —Died, Apr 2nd, 1899, aged 20, of cerebral tumor
{death certificate}
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Pedigree 61.

PROBAND (State Hospital; service A, no 705/9/36)—Inspector When
33 hemorrhagic colitis, when 37 severe iInfluenza, when 51 high fever,
“angina® and enlargement of lymph nodes in neck, axillae and groin, for
which he was trecated with roentgen When 54 admitted, with umversal
enlargement of the lymph nodes, spleen shightly enlarged, Hemoglobin 81 %,
red cells 4,320,000, white cells 195000, lymphocytes 90 %, lymphoblasts
8 %. Wassermann negative Rencwed roentgen treatment without cffect.
Died two months later at home—D Chronic ly lew
kemia.

FATHER.—Died, March 17th, 1903, aged 69, of cancer of the stomach
(death certificate).

FATHER'S SISTER.--Died, about 1910, aged 67, of cancer of the stomach
(death certificate).

FATHER'S MOTHER —Died, 1892, aged 72, according to statements of
relatives, of cancer of the abdomen,

MOTHER'S MOTHER —Died in the U S A, aged 68, of cancer of the
stomach.

162
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Pedigree 62

PROBAND (State Hospital, service A, no 875/11/37) —Deotist. Three
chuldbirths 'When 15 nfectious hepatiis Afier a bronchitis when about 59,
she was constantly fatigued and had penodic attacks of fever. At admis-
si1on no palpable enlargement of the spleen, hemoglobin 50 S%, yed celis
2,560,000, white cells 4600, lympbocytes 45 %, monocytes 2 S¢, segmented

53 % Thrombocytes 62,000 negative Stesnal
punctate Lymphocyles 96 $o Died after at Jeast 18 months' {llness Necropsy
(300/37) Spleen 300 g, Teukemuc infiltralion in liver, kidney and lymph
nodes ~Thagnosis, Chronic lymphogenous leukema
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Pedigree 63
PROBAND (St Joseph’s Hospital, ny

. no 298/42) —Housewife Qne child-

tirth When 30 marked fatigue and loss ‘of weight, a year fates :dn:ﬂ}l!:d

o et 5 e abdomen Examunation showed the spleen

g om below the costal margin Hemoglobin 49 %, red cells

ue



Pedigrees 63-64

2,300,000, white cells 51,300, increasing to 82,600, nearly all large and small
lymphocytes Wassermann negative Died 2 weeks after admission, about
a year after the appearance of the first symptoms, No necropsy —Diagnosis:
Chronic lymphogenous leuhemia,

SISTER —Living, aged 69, recently operated on for breast cancer (Munt-
cipal Hospital, Aatborg; no. 2352/45) When 42 sore, athrophic tongue When
57 admitted owing to dryness of mouth and fauces, and bleedings from the
rectum Hyperchromic, ytic anemia d d (halometry 79 #),
color index 1.10-1.60 Specific therapy insttuted with good effect When it
was discontinued, paresthesias developed, but yielded to specific treatment.
—Diagnosis: Pernicious anemia (Mumicipal Hospital, Aalborg, no. 1269/36).

BROTHER.—Died, Nov 16th, 1925, aged 38, of cancer of the stomach
(death certificate).
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PROBAND (County Hospital, Gentoite, scrvice F, no 1252/44) —Work-
mgman Formerly well When 50 dry pleurtsy, when 51 admitted with night
side spontancous pncumothorax Examination showed universal enlargement
of the lymph nodes, up to walnut-size, spleen 5 cm below the costal margin
Hemoglobin 75 %, red cells 4,370,000, white cells 259,000, small tymphocytes
87 %, large lymphocytes 11 %, P 2 % W n
negative No pulmonary tuberculosis No sputum Temporartly good effect
of roentgen treatment Followed for § year Sull living —-Diagnosis Chronic
lymphogenous leukemia
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Pedigree 65

PROBAND (State Hospital, service A, mo 194/4%)—Housewife Five
caldbirths As chid scarlatina and diphtheria, when 14 rheumatic fever
with compiications from the heart When 49 [atigue, foss of weight and
unsversal egtargement of the lymph nodes, hemogiobn 48 FE, ved cells
2080000, white cells 230000, lymphocytes 96t b, Jymphoblasts 1'fs $¢
Thrombocytes 138000, Wassermann negative Temporanly good effect of
roentgen treatment. Followed for 4 years Nectopsy (33/44) Leukemic
wfitration m lymph nodes. spleen, liver and bone martow ~-Dsagnosis
Chontc lymphogenous leukemin

FATHER —Died, Nav 28th, 1944, aged 81, of solid carcinoma of the liver
{Notre Hospital, Copenhagen)
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Pedigrees 63-64

2,300,000, white cells 51,300, increasing to 82,600, nearly all large and small
lymphocytes Wassermann negative, Died 2 weeks alter admission, about
a year after the appearance of the first symptoms No necropsy —Diagnosis
Chronic lymphogenous leukemua.

SISTER —Living, aged 69; recently operated on for breast cancer (Muni-
cipal Hospital, Aalborg; no 2352/45), When 42 sore, athrophic tongue. When
57 admitted owing to dryness of mouth and fauces, and bleedings from the
rectum Hyperchromic, megalocylic anemia d rated (hal Y 7.9 A),
color index 1,10-1.60 Speaific therapy instituted with good effect. When it
was discontinued, paresthesias developed, but yielded to specific treatment
—D is: P anemia (M 1 Hospital, Aalborg; no 1269/36)

BROTHER —Dicd, Nov 16th, 1925, aged 38, of cancer of the stomach
{death certificate).
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Pedigree 64

PROBAND (County Hospital, Geatofte, service F, no 1252/44} —Work-
ingman Formerly well When 50 dry pleunsy, when 51 admitted with night-
stde sp ax E showed umiversal enlargement
of the lymph nodcs, up to walnut-size; spleen 5 cm below the costal margin
Hemoglobmn 75 %, red cells 4,370,000, whne cells 259,000, small lymphocytes
87 ¥, large lymphocytes 11 %, seg 2 % W
negative No pulmonary tuberculosis No sputum Temporarly good cffect
of roentgen treatment Followed for | year Still living —Diagnosis Chronic

lymphogenous leukemia
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PROBAND (Redium Center, no 37475} —Timberyard workman When 10
sapatonum reatment for enlargement of lymph podes in the neck, since
well When 45 moderate enfargement of lymph nedes in ihe neck, hemo-
globn 113 §%, red cells 5300000, white cells 20,280, lymphocytes 78 <.
Thrombucytes 189,000 Sternal punctate. Lymphoblasts 28 %%, lymphocytes
778 % Spleme punctate Lymphocytes 86 ¢ Wassermann negative Falrly
good effect of roentgen treatment. Stll living ~Diagnosls Chronle lympho-
genous feukemia

BROTHER (Radium Center, no 17230) —Olfice assistant. Formerly well,
When 29 enlargeraent of a submaxillaty lymph node, which was treated
with Toentgen for 2 years After thal tme universal enlargement of the
lymph nodes No enlatgement of the splees, but increasing anemia. White
cell- and differential counts normal Temporarily good effect of roentgen
treatment, but died after 4y years iliness Necropsy (36/38)' Mucroscopy

of spleen and lymph node showed typical Hodgkin's disease —Diagnosis.
Malignant lymphogranulomatesis



Pedigrees G6-67

white cells 340,000, lymphocytes 97 %. Sternal punciure: Lymphocyles
85 %, Wassermann negative Temporaniy good eifect of roentgen treat
ment, but the white cell count soon rose agam Followed for 3 years, Sult
fiving.—~D: Chronse lymph

MOTHER'S BROTHER.~Died, 1903, aged 6), under increasing cachexia
and jaundice.—Diagnosis: Cancer of the abdomen,

MOTHER'S SISTER—Died, Oct 4th, 1927, of cancer of the stomach
(death certihicate).
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Pedigree 67

PROBAND {Municipal Hospital, service 7, ne 693 8/42) —Talor. Torm-
erly well. When 46 rocntgen treatment for enlarged lymph nodes in the
neck Two years later, liver extending to 3 cm, spleen to 5 cm below the
costal margin Hemoglobm 42 9%, red cells 1,500,000, wite cells 3,100,
myelocytes 7 %, monocytes 1 %o, staff celis 12 %, segmented neulrophis
19 %, lymphocytes 61 % Wassermann negative Necropsy (728/42): Spleen
22 X 12 X 8 cm, leukemuc mmtrauan i tymph nodes and bone masrow —
D Chronic lymphog

FATHERS BROTHER.~Died, Nov., 1927, aged 65, of cancer of the stom-
ach {death cerhificate)
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Pedigree 70

PROBAND (Sundby Hospital, service M, no 1459/41) —Ship-master. Al-
ways in good health until be, when 43, noticed enlargement of the lymph
nodes 1n neck, aullae and grom Three years later admilled owing to
fatigue Hemoglobin 84 95, red cells 4,870,000, white cells 156,000, lympho-
<yles 95 §¢ Wassermann negative Good efferd ol roenigen treatment Fol-
lowed for 1 month Died 1n his home about a yeat later —Diagnosis Chronice
tymphogenous leukema

FATHER—~Died, Oct 9th, 1909, aged 49, of epithehioma of the lawer lip
(State Hospital, Copenhagen, service D, no 476/1907)

FATHER'S SISTER—Died, Dec 3ist, 1922, aged 64, of pernicious anemia
{death certihicate)

FATHER S MOTHER —Died, 1922, aged §6 Had then a large ulcer, be-
tween the breasts —Diagnosis Cancer of the tkin
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Pedigree 69.

PROBAND (Bispcehjerg Hospital; service B, no 143/11/37).—Pastrycook
‘When 30 severe influenza When 44 admatted owing to night sweats, loss
of weight and pains under lelt costal margin Examination showed universal
enlargement of lymph nodes, to hazelnut-size, the splecn extending to the
night of the umbilicus and to the iliac crest. Hemoglobin 50 %%, red cells
2,300,000, white cells 191,000, lymphoblasts 5 ¢, lymphocytes 93 % Wasser-
mann negative. After roentgen trcatment: White cell count normal, but
lymphocytes 69 %, gradually hepatomegaly and severe leukocytosis Fol-
lowed for 4 years No necropsy —Diagnosis Chronic lymphogenous leu-
hemiq

FATHER —Died, Nov. 24th, 1904, aged 42, with precisely the same path-
ologie picture as the proband, towards the end very large nodes in both
sides of the neck The case listed as cancer
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PROBAND {Radwum Center, no 15401} —Manufacturer. Yormerly well
When 42 enlargement of lymph nodes in neck, atillae and groin, but no
enlargement of spieen or ver Hemogiobin 9 %%, ved celis 4890000, whtie
cells 12,940, lymphocytes 51 %2, 40, yles 8 %, thrombo-
cyles 196,000 Wassermann negalive Good effect of roentgen treatment Fol-
towed (ot § years The leukemia remalned sub-leukemle with lymphacyted
maxumally 83 %, gradually increasing enlargement of the spleen Necropsy
(124/43) Spleen 360 g, liver 2550 ¢; leukemic mfiltration §n hver and
tymph nodes —~Diagnosis  Chronic lymphogenous leukemia

MOTHER —Living, aged 87 Has for seversl years had a clinically

ndubitable epithelioma, with elevated border, in the sight lemporal seglon
—Dhagnosis Cancer of the skin
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Pedsgree 73

PROBAND {County Hospital, Gentofte, service T,
wite Neves pregrant Formerly well When 41 Jar

anliae and groin, later severe angina, increasing fatigue and loss of weight

Hemoglobin 66 %, red cells 2,870,000,
2 870,000, white cefl
Yymphocytes Wassermann negatrv eefls 18900, with &7 % of

¢ Tempatatily pood effert o} vamarear

ne 346/42) —House-
ge lymph nodes fn neck,
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Pedigree 71,

PROBAND (Sundby Hospital, service M, no 1458/36) —Housewife. Four
childbirths, Formerly well. When 42 gradual enlargement of the lymph
nodes m the neck: white cells 32,600, lymphocytes 72 %. Two years later
admitted with moderate universal enlargement of the lymph nodes. the
spleen extending 5 ¢cm below the costal margn, stomatitts and hemorrhagic
diathesis Hemoglobin 19 7%, red cells 1,100,000, white cells 28,400, nearly
all lymphocytes Wassermann negative Necropsy (257/36): Hyperplasia of
spleen, liver and lymph nodes—~Diagnosis. Chronic lymphogenous leu-
kemia. | %4

FATHER'S BROTHER —Died, June 3rd, 1933, aged 77, of cancer of the
stomach (death certificate).

MOTHER'S MOTHER —Died, June 11th, 1921, aged 84, of cancer of the
stomach (death certificate)
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Pedigree 75

PROBAND (Mumepal Hospital, service 3. no 1326/39) —Commercial
agent Except for statlahna when 19 perfectiy weil until he, when 21, began
to suffer from fabigue, sweats and dyspnea. Later there was a sudden de-
velopment of diplopia, and after extrachon of a looth continuous sevete
hemorthages At adnussion he was very anemic His tonsils were coated
and bleeding, the lymph nades in the neck enlarged, the spleen and hiver
each palpable 3 cm. below the costal margin Hemoglobln 43 %%, red cells
2,100,000, white cells 84,000, lyraphoblasts 41 %%, lymphocytes 45%s 7 Was.
sermann negative Died shortly after admission, afler at feast 9 months’
Wlness Necrapsy Leukemic mftitration tn kidney, lymph nodes, bone mat-
tow and spleen —Dhagnosts Chromic lymphogenous deukemia

MOTHERS SISTER —Dned, March 3td, 1933, aged 38, of cancer of the
stomach (death cerfificate}

MOTHER § MOTHER —Died, Dec 18th, 1901, of ileus {death certificate),

after for some months having suffered from matked fatigue and loss of
weight —Diagnosis  Cancer of the abdomen

5% e a

Pedugree 76
PROBAND [Fredeniksberg Hos,
Dital, service E,
aphrentice As chuld tabes messmes. e E. 10 924/42) —Machimst g

when 13 olilis media  Wher g . o
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treatment. Followed until she died 9 months later. No necropsy.—Diagnosts:
Chronic lymphogenous lcukenua
MOTHER.—Died, June 5th, 1921, aged 55, of cancer of the gall-bladder

(death certificate), N
codd 84 154 2z
T Mz 75 72 74 163 78 457 179 tio 75 7
o p

Pedigree 74

PROBAND (County Hospital, Gentofte, scrvice C, no 572/43).~licad-
clerk When 6 scarlatina, since 31 Meniére's discase When 37 admitted
owing to increasing fatigue, loss of weight and attacks of fever Examinatton
showed moderate universal enlargement of the lymph nodes; no entargement
of spleen or iver Hemoglobin 48 %, red cells 1,970,000, white cells 7,440,
small lymphocytes 10 %, large lymphaocytes 86 %, stem-cells 3 % Thrombo-
cytes 88,000 Sternal p Lymp ytes 92 %%, lymphoblasts 7 6 Was-
sermann negative Followed for 4 weeks, during which time the wiate cell
count rose to 38,920, with 97 % of lymphocytes Necropsy (151/43): Spleen
15 X 10 X 4 em, hver 27 X 24 X 10 cm—Diagnosis Chronic lympho-
genous leukemia

FATHER S FATHER —Died, Nov 2nd, 1898, of wasting discasc (venfied
by death cerbilcate), after having for some months been very fatigued, with
vomitings and loss of weight —Dragnosis Cancer of the abdomen
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PROBAND (Mumcipat Hospital; service 3, wo. 1326/29) —Commercial
agent Except for scarlatma when 19 perfectly well until he, when 21, hegan
to sulfer from fatigue, sweats and dyspnea Lsler there was a sudden de-
velopment of diplopia, and after extraction of a tooth conlingous severe
hemorrhages At admisyion be was very anemic. His tonsils were coated
and bleeding, the 1ymph nodes in the neck enlarged, the spleen and liver
each palpable 3 cm, below the costal margin Hemoglobin 43 <%, red cells
2,100,000, white cells 84,000, ymphoblasts 41 %, lymphoeyles 454s %6 Was-
sefraon negative Died shortly alter admussion, after al least 9 months
diness Necropsy Leukemic infiltration in kidney, lymph nodes, bone mar-
row and spleen —Diagnosis Chronic Jymphogenous leukemia

MOTHIR S SISTER —-Dyed, March 3rd, 1933, aged 38, of cances of the
stamach {death certificate)

MOTHER S MOTHER ~Died, Dec 18th, 1301, of tleus (death ceriticate),
after for some months having suffered {rom marked fatigue and lost of
weight —Diagnosts Cancer of the abdomen

Pedigree 76
PROBAND (Ftedaribehocm 11,
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mutted with tumor of both parotid glands and serous meningitis, Hemoglobin
32 %%, red cells 1,540,000, white cells 1,580, lymphoid cells 64 S5, Thrombo-
cytes 11,000 Sternal punctate: Small lymphocytes 46/t %, erythroblasts
26 %, otherwise normal. Two months later, white cells 2,080, lymphecytes
74 %, hemoglobmn 46 S, Wassermann negative, Three years later highly
anemic, with the spleen extendmng to 5 cm below the costal margin and
moderate, universal enlargement of the lymph nodes.~Diagnosis: Chronic
Iymphogenous leukemia

FATHER'S MOTHER ~Died, Aug 12th, 1936, aged B3, of sarcoma of the
left knee and cancer of the stomach {death certificate),

v 33 47 43 40
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Pedigree 77

PROBAND {Sundby Hospital, service M, no. 1090/43) —Son of painter.
Formerly well When 11 adoutted with high fever and persprration Examina-
tion showed tumor of lacrymal and parotid glands, tousis large, slight
universal enlargement of the lymph nodes, no enlargement of the spleen
Hemoglobin 81 %, red cells 3,990,000, white cells 1,900, segmented neutro-
pluls 4 <, Iymphocytes 51 %, atypical lymphocytes 42 %, lymphoblasts
2 %, plasma celis 1 % Sternal punctate dominated by lymphocytic cells,
a few normoblasts. Microscopy of a lymph node showed lymphogenous
leukemia. Wassermann negative. The patient got gout and hemorrhagic
diathests. Followed for 7 months, Necropsy (147/43): Leukemic wnfiltration
1 liver, spleen, testis and bone marrow.—Diagi Chronic Jymph
leukemia.
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Pedigree 78 '

PROBAND (Sundby Hospital, servict ¥, oo V{43 ~Daughter of nursery-
man. Bom at term, no nlants dseases, bot frequent colds; when 4 agan
*angna® and enfargement of lymph wodes in the neck Fout monthy laler
admuted with hazelnuleized Jymph nodes in the neck, the spleen uxlcndlng
fo the costal marpm Herdly any of e ler H
62 %. red cells 30000, white cells 3300, fymphoeytes 69 G2, munoq\c«
3 %, peutrophie staff <slls 7 %, segmented newtrophils 20 %, eosino-
pafs 3§ ¥, 2 siuqle ergthroblast Stemal punctate dominated by mononuclear
cells Thiombucytes 52000 Wassermann nepative Biopsy from a lymph
wode Typal lymphogenous leukema Follawed for 4 montbs No necropsy.
~Puapnesis Chronic lympkogenons Hukemin

FATHER S MOTHER ~Died, June 1941, aged €0, of capcer of the sigmotd
fdeath centfscate)
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mitted with tumor of both parotid glands and serous meningitis, Hemoglobin
32 %, red cells 1,540,000, white cells 1,580, lymphoid cells 64 €, Thrombo-
cytes 11,000, Sternal punctate: Small lymphocytes 46Y: %, crythroblasts
26 %, otherwise normal. Two months later, white cells 2,080, lymphotytes
74 %, hemoglobin 46 S0 Wassermann negative. Three years later highly
anemic, with the spleen extending to 5 cm. below the costal margin and
moderate, universal enlargement of the lymph nodes —Diagnosis: Chronic
lymphogenous leuhemia,

FATHER'S MOTHER ~-Died, Aug. 12th, 1936, aged 83, of sarcoma of the
left knee and cancer of the stomach (death certificate).
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PROBAND {Sundby Hospital, service M, no. 1090/43) —Son of patnter
Formerly well, When 11 admitted with high fever and perspiration Examina-
tion showed tumor of lacrymal and parotid glands, tonsils large, slight
universal entargement of the lymph nodes, no enlargement of the spleen
Hemoglobin 81 %, red cells 3,980,000, white cells 1,900, scgmented neutro-
phils 4 S5, lymphocytes 51 %, atypical lymphocytes 42 %, lymphoblasts
2 %, plasma cells 1 % Sternal punctate domunated by lymphocytic cells,
a few normoblasts Microscopy of a lymph node showed lymphogenous
leukemia Wassermann negative The patient got gout and hemorrhagic
diathesis. Followed for 7 months Necropsy {147/43): Leukemic infltration
n liver, spleen, testis and bone marrow —D: Chronic lymp
leukemla
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PROBAND {(Mumicipal Hospital; service 2, no 453/45) —Housewile Two
childrths Always in good health unti) she, when 68, was admitted sul-
Tering trom pamns below the telt costal margin There was enlargement of
the spleen, which became less. however, after treatment with roentgen A
year later the spleen was found otcupylng ihe entire left ha¥ of she
abdomen, Hemaglobm 46 %5, red cells 2,500,000, white cells 568,000, mostly

yles and yelacyles, besides, a number of baso-
phile myelncytes Wassermagh negative Died 4 days after admission, of
preumonia No necropsy —Diagnosis Chronic myelogenous Jeukemla

BROTHER —Dred, Sep 1ith, 1930, aged 56, of cancer of the pancreas
{death cerfificate)

MOTHER § MOTHER ~Died, July 11th, 1903, aged €6, of cancer of the
stomach (death certificate)

MOTHER § HALF-BROTHER —Died, July 13th, 1817, aged M, of cancer
of the hver (death cerhficate)

MOTHER S HALF-BROTHER —Died, June 3rd, 1899, aged 45, of cancer
of the stomach (death certificate)

Videbrk — 12
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scgmented neutrophils 56 %, basophils | ¢, lymphocytes 6 %. Sternal
punctate very rich m cells, marked shiit to left in the myeloid series, shght
erythropoiesis Wassermann negative. Roentgen treatment without ap-
preciable cffect. Followed for 18 months, during which tume the blood
picture remained more or less h d Still hving~Di Chronie
myelogenous leuhema

FATHLR —~Died, Jan, 30th, 1921, aged 75, of cancer of the stomach {death
cerbificate)
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Pedigree 80

PROBAND {Muntcipal Hospital, service 3, no 497/41) —Widow Two
childbirths Always in good health until she, when 70, began to lose weight
and had pams below the left costal margin and hemorthagic diathesis No
enlargement of lymph nodes, but the spleen extending to the iliac crest
and almost to the midhne Hemoglobin 63 %, red cells 2,600,000, white
cells 340,000, myelobl. 9z %, promy Y 16 %, myelo-
cytes 11 %, neutrophile metamyelocytes 14 %, neutrophile staff cells 20 %6,
segmented neutrophils 24 %, eosinophils 2 %, basoptuls 1 %, lymphocytes
2Y: %. Wassermann negattve Good effect of rocntgen treatment Died at
home after at least 1 years' tliness —Diag Chironic myelog leu-
kemla

FATHER —Died, March 15th, 1895, aged 69 Hc had 1n the last year
suffered from a tumor in the abdomen and became icteric shortly belore
death —Diagnosis Cancer of the hver

MOTHER'S HALF-SISTER —-Died, Aug 30th, 1928, aged 69, of cancer of
the stomach (death certificate)
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PROBAND (fadium Center: no 27277) —~Housewife. Six  childbirths,
Formerly wel) When 64 ipcreasing fahgue, dysprea and loss of weight,
Shortly afterwards herpes zoster The spleen extending to the mdline and
about 10 o below the rostal margin Hemoglobfn 52 %, red celts 2,380,000,

o

whate cells 201,600, my 22: ¢+, promyelacyles 101 %,
myelocytes 14ty %6, conmophile myelocyfes 2%/ 5%, basophile, in all, 6 %,

ytes 11 %, staff cells 3 %, segmented
neutrophils 25t % Sternal punctate Myeloid hyperplasia with marked shift
to the left, shight erythropotesis Thrombocytes 296,000, Wassermann
negative Temporanly good effect of roentgen treatment. Followed for 3
years Necropsy (63/44) Spleen 16 X 10 X 7 ¢m; loukemit infiltzation in
spleen, liver and bone martow —Diagnosis Chronic myelogenous leukemla

BROTHER --Died, Teb Bth, 1939, aged 65, of cancer of the Jung (death
cernficate}

FATHIR § SISTER —Died, July 14th, 1904, aged $5, of genesahsed sar-
comatosis (death certificate} The disease had begun with 2 tumor in one
of the breasts

FATHER § SISTER ~Died. 1913, aged 67, alter having been fof some

manths confined to bed owing lo great fatigue, anoresia. abdominal palas
and vomitings —Dragaasis Cancer of the stomach
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PROBAND (Radium Center; no 34389) —Rentier. Formerly well. When
68 admitted owing 1o increasing fatigue and penodic attacks of fever. Only
shght enlargement of the lymph nodes The spleen extending 6 cm, below
the costal margin Hemoglobin 50 %, red cells 2,240,000, white cells 239,000,
myeloblasts 7 $5, promyelocytes 10 ¥4, neutrophile myelocytes 182 95, neu-
trophtle metamyelocytes 9 %, necutrophile staff cells 7Y: %, scgmented
neutrophils 34 %, cosinophils 3 9, basophils 8Y: Sk, lymphocytes 2 e
Sternal punctate. Myeloblasts 12 %, promyelocytes 14 %, myclocytes 12 %,
Thrombocytes 230,000. Basal metabolic rate 157 %. Wassermann negative
Considerable cffect of roentgen treatment Followed for 2 years. Still hving
—D Chronic myel

FATHER'S SISTER —Died, March 9th, 1920, aged 54, of breast cancer
{death certificate)
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Ioms Sternal puntture Normal distnbulion After a Whll:! \\cmquluhb‘::
31 %, red cells 1,540,000, white cells 20,000, promyelocytes 1 5%, neutropl .

"0 %, Y ytes 7 %, staff cel's
2, 5 1 %, 3 %, ytes 16 %,
‘Wassermana negative Discharged at own request Died shorlly aftcrwards
1 his home ~Diagnosis: Chronic myelogenous Ieukemia

FATHER —Died, Jan 18th, 1926, aged 78, of cancer of the peritoneum
{pnmary cancer not demonstrated) (death certificate)

FATHER S SISTER —Died, July 12th, 1920, aged 76, ol cerebral hemor-
thage, but had abroad many years before been operated on for a maramary
tumor, the crcatrix from the operation extending right out into the anifia—
Diaguosis Breast cancer

MOTHER S MOTHER—Died, Apr 27th, 1905, aped 84, of cancer of the
colon (death certificate)
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7000, white cells 80,920, 1n

10000 myeloblasts § %. mytlocytes 13 %. neutrophuls 45 %,t;:;::h-‘l:
4 % basophils 3 % lymphooyres 29 % Thtombocytes 466000 Sternal
punclale Stem cells 2 cf, myeioblasts 59 ¢, promyelocytes 3 newtso.
phile myelocytes ¢ %. neutrophile Tietamyelocytes 5 £, s:gm%r\l‘cd neut.
rophals 12 % arythroblasts 3 ¢ Wassermann neganve Only briel effect
of roentgen treatment Followed for 1 months Nerropsy {167/45) Spteen

17 X2 > g m, hver 24 # 15 ¥ [ m —Diagnosis, Chrogic aryelo-

genous lenkemg
MOTHER —Died, aged 57, of cariac disea
S7UIMa and exophthalmos, had been very nerv
disease

5, had for several years pgg
£ood —Disgnosss Graves'

0us and thin, but hey appetite

—_—



Pedigrees 84—85

~
<
q
&
hd
°
3
N
&
o
3
3

64 123 ex 175

79158 170 63 P &4 63 60

52 45 44

Pedigree 84

PROBAND (Deaconesses’ Hospual, service A, no, 4/42) —Housewile
Three childbirths Well until aged 63, when she got pneumonia followed
by constant fatiguc and some loss of weight When admitted 2 years later,
examination showed the hiver extending 4 ¢m below the costal margin,
the splecn nearly to the umbilcal transversal, shght, non-toxic struma
Hemoglobin 85 %, red cells 2,750,000, white cells 6,500, with 23 % of
immature myeloid cells \Wassermann negative Despite roentgen treatment,
the white cell count rose to 128,600, and the hemoglobin fell to 45 % Died
suddenly No necropsy —D: Chronic myclog

MOTHER'S BROTHER —Died, July 30th, 1913, aged 79, after having been
confined to his bed for 2 months with bloody vomitings -—Diagnosis Cancer
of the stomach

77 138 162 om tg9 185 178 128
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PROBAND (Sundby Hospital, service M, no 1286/42) —Office manager
Weil until he, when 62, was admitted greatly fatigued and with moderate
enlargement of the spleen, white cells 16,500, with many immature cell
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foms Stewal puncture Notmal distribution After a while hemoglobin
3 %, ted cells 1,540,000, white cells 20,000, promyetocytes 1 %, neutrophite
. it 1. 1.
¥ vt 1

10 %, e metamy 7% hile staff extls
20 % 4 “hils 48 7%, cosinophils 3 76, lymphocytes 16 <%,

Wassermann negative Discharged at own request Died shortly atierwards
in tus home —Dsagnosss Cheanle myelogenous feukemia.

FATHER —Dsed, Jan 18th, 1926, aged 78, of cancer of the peritoncum
{prumary cancer not demonstrated) [death cerhhcate)

FATHER S SISTER —~Died, July 121h 1920, aged 76, of verebral hemor-
thage, but had abroad many years before been operated on fof a mammary
tumor, the cicatnx from the uperalion extending sight out inta the asilta —
Diagnosis Breast cancer

MOTHER S MOTHER —Died, Apr 27th, 1903, aged 84. of cancer of the
colon {death cestificate)

®
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PROBAND (Bispebjerg Hospilal, service C, no 114/7/45) ~Provislon
dealer Never preguant When 3¢ dppendeciomy, when 50 bilateral iridocyc-
Litis When 59 hospitalised for epidemic hepatius, a month later readmutted
owing to wcreasing fahigne Not wcteric, the fiver extending (o $ cm., the
spleen 2 e, below the costal masgin In the left axifla a farge fymph node
Hemoglobm 86 St red cells 3120000, white cells €0.920, nceasing 1o
150000 myeloblasts § &, myelocytes 18 %%, neutrophuls 45 %, cosinophsls
4 St dasophils 3 %, iymphocyles 2t ¢ Thrombocyles 466,000 Sternal
punctate Stem cells 7 5. myeloblasts 5¢ %%, promyelocytes 3 %, weutro-
phile myetocytes 6 %, Y ytes 15 9%, ot . .
Tophils 12 %, erythroblasts 3 & Wassergtann negative Onty briet ehl::cl
2; r\:’m:;ge’(n l:ealmem Fellowed for 18 months Netropsy (167/45) Spleen
genmn leukemfam' Tiver 24 % 15 X 6+ cm—Diagtosts Chronle myelo-
N ;;21’:‘512 —Died, aged 57, of cardiac disease. had for several yeats hat

eXophthalmos had beea very nervons and tn, but h
8000 —Diagnosis Graves dsease e appettte
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PROBAND (State Hospital, service A, no 869/44) —Housewife, Four
childbirths. When 39 and a few times later cholelithiasts When 57 admitted
owing to fatigue 4icmoglobin 75 9, white cells 12,400, with many immature
myeloid cells The spleen extending to 3 cm. below the costal margin. Three
years later the spleen extended 5 cm below the umbihicus, the hver fo
5 cm below the costal margin Hemoglobin 40 %, red cells 1,900,000, white
cells 2,500, promyelocytes ¥z %, myelocytes 12 %6, neutrophile myelocyles
12 %, neutrophile metamyelocytes 3%z %, neutrophile staff cells 5'r %,

ted Is 65'¢ %, hils /2 %, hils /2 ¢, lympho-
cytes 11 %. Thrombocytes 11,000 Wassermann negative Followed for 3
years Necropsy (359/44). Spleen 3,200 g, hver 3,000 ¢ . leukemic mnfiltration

n spleen, liver, kidney and bone marrow —~Di Chronic myelog
leukenua

SISTER —Died, Feb 2nd, 1941, aged 70, of cancer of the stomach (death
certificate).

MOTHER'S BROTHER —Died, abroad, aged 35, according to the state-
ments of several relatives he died of cancer of the Liver

182
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PROBAND (Bispebjesg Hospital, service B, ho. 98/3/44) ~Widow. Tive
childbirths Always 1 good health until she, when 57, began to suffer from
faligue Pernicious anemia was diagrosed, and she was treated for 6 years,
until she, when 63, was admilted with the diagnosis of angina pectoris and
cardiac disease The spleen extended 2 ¢m to the right of. and 3 cm, below
the umtilicus, the liver 3 cm below the costal margin Hemoglobin 52 %,
ted cells 2,260,000, white cells 13,500, hemocytoblasts 3 %, promyelocytes
15, Yies 22 &, tamyelocytes 8 %6, neut-
rophile staff cells 40 %, segmented neutrophils 14 %%, lymphocytes 5 O,

%, Th
¥

3 negative. Stesrnal
punctate, Very nch in cells, with only 2 % of erythroblasts and some shift
to the left in the myeloid series The splenic punctate contained many
myeloid cells The patient died suddenly, of coronary thrombosis Nectopsy
(50/44) Spleen27 X 13 X 8 em, iver 31 X 24 X 9 em —Diagnosts: Chronic
myelogenous leukemia

SISTER —Died, Nov 16th, 1917, aged 46, of sarcoma of the pelvis (death
certificate)

SISTER—Dued, Aug 2nd, 1945, aged 71, of pernicious anemia ascertained
already when she was 51 (color index 13, mean cell diameler 84 M
Specific therapy had proved of good effect, but as it was not kept up
myelopathies occurted Eighteen years later she was admitted to the Bleg-
dams Hospital, Copenhagen {service B, no 645/45), hemoglobin was then
61 . calor index 137, winte cells 4400, mean cell diameter 78 M

SISTER —Living, aged 68 Sulfers from myvedema and sdiposines, basat
nz-x_’et;’b\uhsm 72 % (State Hosputal, Copenhagen, neuro-medical service, no
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PROBAND {Bispebjerg Hosptal; service B, no 119/2/40) —Housewile
Seven childbirths,. When 42, and again when 50, pyelonephntis, otherwise
well until at 57 admitted owing to diarrheas, loss of weight and attacks of
fever No enlargement of the lymph nodes, but the spleen extending to the
mtdline and the umbilicus Hemoglobin 78 %, red cells 4,060,000, white
cells 49,600, promyelocytes 10 %, neutrophile myelocytes 29 %, neutrophile
staff cells 29 %, scgmented neutrophils 27 %, eosinophils § 6 Thrombocytes
276,000 Wassermann negative Temporanly good effect of roentgen treat-
ment, Followed for 2 years Necropsy {213/40) Mye\mﬂ infiltration 1n lver
and spleen —Dag Chronic

HALF-SISTER —Died, Nov 18th, 1935, aged 45, of cancer of the ulerus
{death certificate)

MOTHER —Died, 1894, aged 44, with an ulcerating tumor 1n one of her
breasts —Diagnosts Mammary cancer

MOTHER'S SISTER —Died, Dec 3rd, 1936, aged 80 Had diabetes melhitus
{no tnsulin treatment) and during her last year of hfe a tumor n the ab-
domen Died of bronchopneumoma, complicated by ileus (death certificate)
—Diagnosis Cancer of the abdomen

MOTHER'S MOTHER —D1ed, 1880, aged 65, according to statements of
relatives the death was due to cancer of the abdomen
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PROBAND {Deaconesses’ Hospital, service C, no 1014/44) —Housewile
One childbirth When 65 admitted owing to diarrheas and loss of weight.
Three years later the spleen extended to the right of the midhne and to
the thac crest. Hemoglobin 77 %, red cells 3.600,000, white cells 33,000
myeloblasts 4 %, promyelocyles 2 &%, myelocyles 3% %, metamyelocyles
3 %, neutrophile staff ceils 11 <%, segmented neutrophuls 37 ¢, erythro-
blasts 5 % Alter roentgen treatment to the spleen-the white cell count
showed pormal values, but there were stll a number of immatute cells in
the biood Wassermann negative Roentgen examination of the bones did
not show any osteosclerosis, but m the pelvis and the Jumbar vertebrae
there were latge of bone. ly, slso the hver
was enlarged. Patlent sufl living —Dagnosis Chronic myelogenous leu-
kemia

FATHER —~Died, Dec 17th, 1924, aged 79, haying sutfered for several
months from pam and ddficulty when swallowing ~Diagnosis. Cancer of
he esophagus

FATHERS FATHER —Died, 1881, aged 67, according to statements of
several selatives, of cancer of the abdomen

SISTER —{aving, aged 53 Formerly Graves disease (Had undergone a

subfotal thyroidectomy at the Finsen Institute, Topenhagen, med service,
ae 17124} '
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PROBAND (Bispebjerg Hospital, service B, no 119/2/40).—Housewile
Seven childbirths When 42, and agamn when 50, pyelonephnis, otherwise
well until at 57 admitted owing to diarrheas, loss of weight and attacks of
fever No enlargement of the lymph nodes, but the spleen extending to the
midline and the umbilicus Hemoglobin 78 %, red cells 4,060,000, white
cells 49,600, promyelocytes 10 %, neutrophile myelocytes 29 %%, neutrophile
staff cells 29 %, segmented neutrophils 27 %, eostnophils 1 $¢ Thrombocytes
276,000 Wassermann negative Temporanly good effect of roentgen treat-
ment Followed for 2 years Necropsy (213/40) Myeloid mfiltration in lver
and spleen —Diagnosis Chroaic myclogenous Ieukemia

HALF-SISTER ~—Died, Nov 18th, 1935, aged 45, of tancer of the uterus
(death certilicate}

MOTHER —Dicd, 1894, aged 44, with an ulcerating tumor in one of her
breasts —Diagnosis Mammary cancer

MOTHER'S SISTER —Died, Dec 3rd, 1936, aged 80 Had diabetes melhtus
(no msulin treatment) and during her last year of fe a tumor in the ab-
domen Died of P by 1leus (death certificate)
—Diagnosis Cancer of the abdomen

MOTHER'S MOTHER —Died, 1880, aged 65, according to statements of
relatives the death was due to cancer of the abdomen
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PROBAND [Fredenksberg Hospital; service T, no 345444 —Cwil
engnees Well until he, when 52, was admitted with pam below the feft
costat margin, loss of wesght and night-sweats Shight umversal enlargement
of lymph nodes, hiver extending 3 em below the costal margin, spleen to
that crest Hemoglobin 84 S, red cells 3,030,000, while celis 25,020, myvelo-
blasts 15 %, promyelocyles 7 %, neutrophile myelocytes 33 %o, basophile
myelocytes 4 %, neutrophile staff cells 7 %, segmented neutrophile 22 ¢,
tymphacyles 9 §¢ Wassetmata negative Goad effect of roentgen teeatment
Sull ving —Diagnosis Chronie myelogenous leuhemia

FATHER —Died, June 12th, 1935, aged 67, ol permicions anema {S\. Jos-
ephs Hospual Copenbagen, no 96/13) Had bheen admitted with hemor
fragic Gathesis, Lver extending 1o 8 ¢m spicen to 2 cm, below the costat

margin, h bin 40 ¢ & few in the blood. Died after
gradually becoming incteasingly anemuc

o
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PROBAND (Radium Center, no
4 10 16320) —
Welt antl she when 52 became S0) —Housekee

pat Never
dyspreic and bevan Pregnany

P
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PROBAND (Mumcipal Hospital, service 2, no 46/1/38) —Tramway em-
ployce Formerly well, When 54 admitted with pain below left custal margm.
fever and rectal hemorrhage. Spleen to
70 7%, red cells 3,500,000, white cells 75,600, neutrophile myclocytcs 35 e
cosinophile myelocytes 2 %, basophxle myelocytes 4 56, segmented neut-
rophils + necutrophile staff cells 52 $¢ Wassermann negative Temporanly
good affect of roentgen treatment Two years later again splenomcegaly,
white cells 110,000 Still bving —D: Chronic myel leukemia.

FATHER.—Dicd, March 22nd, 1924, aged 76, of cancer of the abdomen
(death certificate}.

BROTHER'S GRANDCHILD —Died, Nov 17th, 1940, 11 days old, of eryth-
roblastosis (Medico-legal institute, police section, no 14/10). Smce birth
very anemic, when 11 days old gasping respiration and sudden death,
Necropsy showed marked anemia and moderate enlargement of spleen and
Itver Microscopy of the liver did mot show leukemia, but hively hemato-
poiesis along the capllartes of the nterlobular space

BROTHER S GRANDCHILD —faving, aged 4 In carly mfancy fetal eryth
roblastosis (discharged from the children’s service of the Sundby Hospital,
Sep 30th, 1841, with record of pronounced jaundice since birth, feces and
urine dark, hemoglobin 66 %, red cells 2,780,000, white ccils 31,200, with a
number of myelocytes and erythroblasts The osmolic resistence of (he
erythrocytes normal Blood transfusions given with good effect)

BROTHER S GRANDCHILD —Living, 1 year old After birth very anemic
{hemoglobin 67 7%). but cured by 1ron therapy
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COUSIN —Living. aged 53 In the Jast three years treated for anemia
(County Hospital, Varde, no_1306/43) At the beginming of treatment hemo-
globin 60 %, color index 110, white cells 5680, many megalocytes in the
blood, besides, gastne achyha The anemia ytelded to speafic {reatment,
but there are sull marked myelopathies
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PROBAND (Bispebjerg Hospital, service C, no  24/10/42) —Furnituye
dealer Formerly well When 51 admitted owing to fatigue and loss of
weight Tbe spleen extending 8 cm below the costal margin Hemoglobin
74 %, ved cells 3,480,000, white cells 124000, myetoblasts 2 <%, myelocytes
42 %, neutrophile staff cells 421 55, segmented neutrophils \a';, %, eosino-
phsls 5\7s 7, basophls 7 + % Sternal punciate Hyperplastue, dominated by
negative Ty

v y good effect of roentgen
treatment Followed for 2 years Necropsy {137/42) Leukemic mhllragou

w lymph nodes, hone marrow, hiver and spl
i bmph nodes. . pleen—Diagnosis Chronic myelo-

FATHER ~Died, June 9tb, 193!
cetn , 1935, aged 72, of cancer of the cardia {death

MOTHER —Died, Apr 29th, 1916, aged 58, of cancer of the stomac
5
2 er of th mach
MOTHERS SISTER —Died, 1904, aged 44, of breast can cerath
N 3
5 Y cancer [ ating
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7,220,000, white cells 77,780, thrombocytes 48,000 W. negalive,
Was given roentgen treatment with good effect. Two years later the spleen
extended 3 cm. below and to the right of the umbilicus; hemoglobin 112 %,
red cells 7,720,000, white cells 42,600, myelobl 4 9, promyelocytes 5 ¢,
ncutrophile myelocytes 12 %, neutrophile metamyclocytes 3 S¢, neutrophile
stalf cells 13 %, segmented neutrophils 53 %. Thrombocytes 100,000 Micro-
scopy of bone marrow showed 1t highly hyperplastic, with some mega-
caryocytes Roentgen treatment still had good effect, but the spleen again
rapidly became larger. The patient was treated once a year for 9 years
During all this time the hemoglobin value remamed about 100 §%; the
leukocyle count, though varying considerably, was as a rule below 100,000
per cmm, but always with many immature forms Roentgen cxamination of
the bones showed normal conditions The patrent 1s still Iiving —Diagnosis:

Chronic myel leuhemin {erythr i
teo t47 t7o 185
ap 155 {25 o4 t17 15/ 79 140 CABS 62 t63 t6) t70 70 3%
ap P 2 3 e
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PROBAND (County Hospital, Gentofte, service C, no 1306/43) —Post-
office inspector When 12 uncomplicated theumatie fever When 51 operation
for gall stone, but transferred to medical service owing to anemia, Examin-
atton showed moderate, universal enlargement of the lymph nodes, hemo-
globin 60 %2, red cells 2,630,000, white cells 132,000, mycloblasts 10 e,
sromyelocytes 23 %, neutrophile myelocytes 6 %, basophils 10 €%, cosino-
shils 4 98 Sternal punctate Myeloblasts 10 %, promyelacytes {1 %, neut-
rophile myelocyles 20 %, neutrophile metamyelocytes + ncutrophile staff
zells 24 %, segmented neutrophils 29 %. Wassermann negative Six months
later admitted with hemoglobin 52 ¢, white cells 95,000, spleen extending
1 cm below and 5 cm to the night of the umbiticus Necropsy Liver 30 X
25 X 9 cm, spleen 26 X 18 X 10 em ~—D: Chronic myclog
leukemia

FATHER'S BROTHER —Died, March 3rd, 1924, aged 56, of pernicious
inemia (Municipal Hospital, Horsens, no 684/23) Hemoglobtn 40 §6, white
zclls 6,000, pofkilacytosis and basophil 1 crythrocytes in the blood,
besides, glossitis and atrophic mucosa of the tongue
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ha
last three years freated for anem
OBl —Liding. aged 53 In the ars frated lor onema
he beginning af freatm
Hosptal, Varde, no 1396/43) At d
\?:\:‘\:“iiﬂ "cvcglor ndex 110, white cells 5,680, many mogmocy’;es;;:\t
:\md. besides, gastric achyha The anemia yielded to specitie e N
byt there ate sull marked myelopathies
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PROBAND (Bupebjetg Hosplial, seqvice €, no  24/10742) “Fumiture
dealer Formetly well When 51 &qmuted awing to fatigue and loss of
weight The spleen extending 8 oo below the costal margun, Hemoglobn
74 %, red cells 3,480,000, white cells 124,000, myeloblasts 2 %%, myefocytes
42 %, neutrophile stalf cells 42'/r 5%, segmented neatrophils 18y $%, eosine-
Phils 5e %%, basopbils Py % Sternal puncate. Hyperplastic, dominated by

¥ Y Wi pegalive P y good effect of roentgen
treatment Followed for 2 years Netropsy (:37/42]. Levkemuc {olitration
w fymph nodes, hane marrow, liver and tpleen ~Diagnosis- Chronfc myelo-
gehous Jeukemia

FATHER —Dued, June Bth, 1935, aged 72, of cancer of the cardia {death
cerfcate),

MOIHER ~Dred, Apr 2Wih, 1916, aged 58, of cancer of the stomach
{death certiticate)

MOTHER'S SISTER—~Died, 1904, aged 41, of breast cancer {ulcerating
6moT 11 one ot the breasts),

T
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7,220,000, white cells 77,780, thrombocytes 48,000 Wassermann negative
Was given rocntgen treatment with good effect. Two years later the spleen
extended 3 cm below and to the right of the umbilicus, hemoglobin 112 <,
red cells 7,720,000, white cells 42,600, mycloblasts 4 9%, promy ytes 5 ¢,
neutrophile myclocytes 12 %, neutrophile metamyclocytes 3 €z, neutrophile
staff cells 13 %, segmented ncutrophils 53 ¢ Thrombocytes 100,000 Micro-
scopy of bone matrow showed it highly hyperplastic, with some mega-
caryocyles Roentgen treatment still had goed effect, but the spleen agan
rapudly became larger The patient was treated once a year for 9 yeats
During all this time the hemoglobin value remaimed about 100 %, the
leukocyte count, though varying considerably, was as a rule below 100,000
per cmm, but always with many ¢ forms g t of
the bones showed normal conditions The patient is shll living —Diagnosis
Chronic myelogenous leukemia (erythro-lcuhemia).
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FROBAND (County Hospital, Gentofte, service C, no 1306/43) —Post-
office ‘When 12 1 rheumatic fever When 51 operation
for gall stone, but transferred to medical service owing to ancmia Examin-
ation showed moderate, umversal enlargement of the lymph nodes, hemo-
globin G0 %5, red cells 2,630,000, white cclls 132,000, mycloblasts 10 %,
promyelocytes 23 95, ncutrophile myelocytes 6 %, basophils 10 G, cosino-
phils 4 . Sternal punctate Myeloblasts 10 G, promyelocytes 11 ¥, neut-
rophile myelocytes 20 %, ncutrophile metamyelocytes + neutrophile staff
cells 24 %, seg phils 20 % W. 2 Six months
later admitted with hemoglobin 52 %, white cells 95,000, spleen extending
4 cm below and 5 cm to the right of the umbihcus Necropsy. Liver 30 X
25 X 9 em, spleen 26 X 18 X 10 cm —Diag Chronic my
leuhemia.

FATHER S BROTHER —Died, March 3rd, 1924, aged 56, of pernicious
anemia (Municipal Hospital, Horsens, no 684/23) Hemoglobin 40 G, white
cells 6,000, poriilocytosis and basophil punctated crythrocytes in the blood,
besides, glossitis and atrophic mucesa of the tongue
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PROBAND (Bispebjerg Hosptal; sesvice C. no  24/10/42) —Furniture
dealer Formerly well \hen 5) admitted owmg to faligue and foss of
weight. The spleen extending 8 cm below the costal margin Hemoglobin
74 %, red cells 3,480,000, white cells 124000, myeloblasts 2 €5, myelocytes
42 5%, neutrophile staff cells 42! 1 %5, segmented neutrophils 18 %, eosino-
Phils 5+ %, basophils 7 % Sternal punctate Hyperplastic, dominated by

Z wegative T goed ellect of roentgen
ears Necropsy (137/42) Llevkemic infillration
1 1ymph nodes, bone marrow, hver and spieen —Diagnosis Chronic myelo-
genouy leukemia

FATHER —Died, June 91, 1935, aged 72, of cancer of the cardia ldeath
refihirale)

Weatment Followed for 2 y

MOTHER —Died, Apr 29th, 1916, aged 58, of cances of the stomach
19cath certificate)

MOTHER S SISTER ~Dyed, 1904, aged 44, of breast cancer (ulcerating
temot 1 one of the breasts)

ot
I3
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PROBAND (Radium Center, no 26596) —Widow. Two childbirths As
child laryngeal diphthenia and pleurnisy. When 36 myomectomy, when 38
appendectomy, when 48 concussion of the brain and fracture of three nbs
Repeated excochleations of the ulerus owing to hemorrhages, when 45
roentgen castration When 51 admitted owing to continvous fatigue Examin-
ation showed the spleen extending 4 cm, the liver 8 cm, below the costal
margin No enlargement of lymph nodes Hemoglobin 60 ¢, red cells
2,760,000, white cells 419,000, myeloblasts 3/t %, ncutrophile myelocytes
1242 %, neutrophile metamyclocytes 14 %, neutrophile staff cells 18': %,

phils 30 &, 8 %, basophils 7!/z 5%, lymphocytes
3 %. Wassermann negative Temporanly good effect of roentgen treatment
Followed for 3 years Necropsy (105/45). Myeloid, Jeukemic infiltration 1n
spleen, lymph nodes and bone marrow, spleen and hver hyperplastic —
Diag Chronic myel leuk

SISTER —Died, June 5th, 1944, aged 69, of breast cancer (death certif-
tcate)

FATHER —Dicd, Dec 22nd, 1899, aged 44, of cancer of the stomach (death
certificate),

FATHER'S FATHER —Died, Oct 31st, 1890, aged 77, of cancer of the
stomach (death certificate)

FATHER S MOTHER —Died, Oct 5th, 1876, aged 42, of cancer of the
uterus (death certificate)
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PROBAND {County Hospital, Gentofte; service F, no 206/43) —Naval
officer When 27 appendectomy, when 49 increasing fatigue and eventually
admitted owing to cutaneous abscesses and pallor Hemoglobm 60 %, red
cells 3,000,000, White céls 3880, of which 59 ¢ segmenied nevitophils, 40 o
{ymphocytes, 1 ¢ monocytes Sternal punctate: Myeloblasts 22 %, pro-

yelocytes 14 %, b myelocytes 32 e, negative,
Followed for pearly 3 years, now and then admitted for hlood transfusion
Shortly before death- Hemoglobin 41 Ge, white cells 9,300, myeloblasts 8 57,
myelocytes 12 %, promyelocytes 17 %, lymphocytes 33 5% No neciopsy —
Diagnosis  Chronle myelagenous leukenio

MOTHER § SISTER —Died, Sep 8ih, 1920, aged 50, of cancer of the avary
(death certificate)
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PROBAND (Fredenksberg Hos,
pual, service B, 1o 1215/36) —\

Never pregnant When 4g 30enigen Castration on actount of seere ;l;\ew,
thagia Since her SO Year repeated alacks of gout. When 51 she b et
10 ;uﬂ:x no;n wight-sweats, loss of weight, fatigue and recta) hema"h:gan
and the following year she way admitteg after splenomegaly had hq%
een
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demonstrated. The spleen extended to the midline and to the ihac crest,
Hemogtobin 55 %, red cells 3,420,000, white cells 242,800, myeloblasts 30 %,
neutrophile myelocytes 48 %, neutrophile metamyelocytes 3 %, segmented
neutrophils 18 %, lymphocytes 1 %. Wassermann negative Good effect of
roentgen treatment Observed for 1 year. Necropsy (255/36): Spleen 29 X

17 X 8 em—Di Chronic myel leuhemia.
7 | 1 123 | ew
ceol ecort7z W7 33 14 190 132 15 60 17t TH
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PROBAND (County Hospital, Gentofte, service C, no 1407/45) —House-
wife Never pregnant Always in excellent health until she, when 49, was
admilted owing to fatigue, loss of weight and cardialgia The spleen extended
4 cm. to the nght of, and Z e¢m, below the umbilicus All lymph nodes about
pea-sized. Ilemoglobin 73 %, red cells 3,720,000, white cells 76,200, myelo-
blasts 4 %, myelocytes 12 %, neutrophile staff cells 12 %, segmented neut-
rophils 60 %, monocytes 2 % Thrombaocytes 144,800 Wassermann 4, Kahn
4, graduvally falling without specific treatment Temporanly good cifect of
roentgen treatment Seven times admitted The thyroid gland knobby and
shghtly enlarged. Followed for 5 years Shll living —Diagnosts. Chronic
myelogenous Icukemia

FATHER'S SISTER—Died, Apr 29th, 1913, aged 62, of cancer of the
sigmoid (death certificate).

FATHER'S SISTER —Died, March 29th, 1915, aged 65 of cancer of the
colon (death certificate)

MOTHER'S MOTHER —Died, June 1905, aged 74, of cancer of the uterus
(death certificate}
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PROBAND {(County Hospital, Gentofte, service B, no 1110/40) ~Manu.
facturer Psonasis When 30 uncomplicated gonotrhea, when 47 maxillary
sintutis When 43 loss of weight and pain below left costal margin Spleen
extending 15 ¢ belaw costal margin Hemoglobin 70 9+, red cells 3,100,000,

white cells 170,000, my 27 %, promyelocytes 12 ¢, phile stalf
cells 20 %, sep 1s 21 %, 8§ %, fs 7 %,
Iymphocytes 5 % negauve Ty y good effect of yoeni-

gen treatment Foliowed for 18 months. Neclopsy Liver 35 %X 28 X 9 ¢m,
spieen 28 X 18 X 10 cm, myeloblastic infiltration in spleen and Myer —
Diagnosis: Chronie myelagenous leukemic

MOTHER ~Died, March 17th, 1940, aged 71, of cancer of the calon {death
Certificate)

MOTHER S FATHER —Died, Aug 11th, 1914, aged 70, of cancer of the
Stomach (death cernhicate)
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PROBAND (Frederiksberg Hospital; service B, no. 1073/43) —Housewife.
One childbirth, When 33 uncomplicated rheumatic fever, when 42 non-
specific when 44 g owing to excessive menor-
rhagias. When 48 admitted, after pneumonta, owing to marked fatigue Ex-
amination showed the )iver extending 6 cm below the costal margm, the
spleen to the iliac crest and to the night of the umbilicus. Hemoglobm 73 %,

whlle cells 299,600, myel 51 %, myelocytes 8 %,

1 %, segmented neutrophils 35 %, it fls 1 %, T ytes 594,000
Wassermann negative Followed for 3 months Necropsy (231/43): Myelod
mhltration 1n spleen, liver and kidneys —D. is: Chronic myelog
leukemia.

Pedigree 102

PROBAND (Municipal Hospital; service 3, no 1158/40) —Railway con-
ductor. Well until he, when 48, was admitted owing to fatigue, edemas and

194



Pedigrees 102-103

. -size,
Jbummuna, Univessal enlargement of the 1yoph mdes' lnoh(a:;::“;s :;.
:he spleen extending 12 em below the costal maﬁrg‘;n. }r::yiiocy\e, s %
, White cells 353 000, myelablasts & 52, P! .
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6 G2 phife staff cetls
8 %, P TEOH 1 %
s e 3 o costoghs 1 %, ymphocies |
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Wassermann negative Followed for § months hed Ka\h?t S,:x:i::;ly( in higl
3] logenous leu
No necrppsy.~Duagnous: Chrazic mye!
M?Amm,—med. Feb 12th, 1904, aged 39, after sufferng for 2Cytsn:
trom dutficult deglutition and pamns upder the stemum ~Diagnosis: Cauce
of the esophagus
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PROBAND (Bispebjerg Hospital; service B, no 165/1/38) —Naval officer.
Formerly well When 47 treated abroad for fatigue and splenomegaly. Two
years fater admitted owing Yo wereanng fatigue. Shght entargewment of the
lymph nodes in the neck, the spleen extendmg 6 cm belov the costal

wargn Hemoglobin 58 %, red cells 3,440,000, while cells 235,000, myela-
blasts 52 %, i Y 15 %

y p tes
0%, bils 17 €%

negative Died suddenly
of tetebial hemorthage Necropsy {63/39) Leukemic nfiltration ia hiver,

sbleen, kidneys, hone marrew, myocardiugt and tungs ~Diagnosis, Chronlg
myelogenons Jeukenua

BROTHER —Died, July 28th, 1914, aged 34, of cancer of the tectum
\death certificate).

MOTHER S BROTHER —Ined, aged 88, of cerebral apoplexy, but had,
according 1o the statewment of the famoly s phycisian, a deap-seated tumor
n the abdomen

MOTHER S BROTHER —Died, Nav 213, 1914, aged 76, of
e v 2y . <
stomach (death certificate} ¢ of camest of e
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PROBAND (Frederiksberg Hospital; service B, no. 1073/43) —Housewife
One childbirth, When 33 uncomplicated rheumatic fever, when 42 non-
specific ia, when 44 d owing to excessive menor-
rhagias. When 48 admitted, after pncumonia, owing to marked fatigue, Ex-
amination showed the liver extending 6 cm. below the costal margin, the
spleen to the 1hiac crest and to the night of the umbilicus Hemoglobin 73 %,
whate cells 299,600, myeloblasts 51 %5, myelocytes 8 %, metamyelocytes

1 %, segmented neutrophils 35 %, inophils 1 %. T bocytes 594,000
Wassermann negative Followed for 3 months Necropsy (231/43): Myelod
infiltration in spleen, liver and kidneys —Di: is: Chronic myel
leukemia

Pedigree 102

PROBAND (Municipal Hospital, service 3, no 1158/40) —Railway con-
ductor, Well until he, when 48, was sdmitted owing to fatigue, edemas and
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PROBAND (Bispebjerg Hospital, service B, no  81/1/38) —Housewite
Two childirths When 38 found to have permicious anemia, for which she
was treated with liver preparations with good cffect When 46 influcuza®,
and after that tme alw-ys fatigued, and her hemoglobin tate falling in
spite of specific treatment, wherelore she was admitted Hemoglobin 76 0%,
red cells 3520000, white cells 80,000, myebloblasts 12 56, promyelacytes
3 ¢, neutrophute staff cells 23 %, segmented neutrophils 33 %, lymphocytes
26 %, thrombacytes 99,000 Basal metabolism 137 € \Wastermann nefative
After a while the spleen became distinclly paipable 8 cm below the costal

margin Sternal punctate Promyelocyles 4 7, ytes 300,

y
Y . yelocytes 30 %,
neutropluls + staff cells 35 %, eoswmophils 3 %, basophils Vs &%, erythro-
blasty 442 %, all normoblasie In the course of 6 months ket condition got
steadily worse Necropsy (93/38) Spleen 1850 g, leukemic infitration in
the Xidneys —Dagnomis Chronic myelogenouy Jeukemia

BROTHER ~-Died, Jan 2ist. 1942, aged 63, of cancer of the gum (Radium
Center, Copenhagen, no 23975}

MOTHER —Died. July 1st, 1928, aged 72, ol cancer of the stomath (death
cettificate)
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MOTHER'S BROTHER.—Died, Aug. 7th, 1325, aged 83, of cancer of the
stomach (death certificate),

FATHER'S SISTER ~Died, Apr 18th, 1880, aged 46, of breast cancer
{death certificate)

FATHER'S SISTER —Dicd, Feb. 3rd, 1923, aged 77, of breast cancer {death
certiificate),

FATHER'S BROTHER —Died, abroad May 2nd, 1924, aged 76, following
operation for cancer of the colon,

FATHER'S SISTER —Died, Apr 10th, 1935, aged 86, of cancer of the eolon
(death certificate}
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PROBAND (Bispebjerg Hasputal, service B, no 92/1/39) ~Draper Well
until he, when 47, was admitted with suicking pains n the left side and
the spleen extending 5 cm below the costal margin Hemoglobin 61 %, red
cefls 3,830,000, white cefls 214,000, myeloblasts 12 %, promyclorytes 4 %,
neutrophilec myelotytes 12 %, eosinophile myelotytes 42 %, neutrophile
metamyelocytes 4 neutrophile statt celis 29': %%, segmented neutrgphiis
26 %, thrombocytes 96,000 Wassermann negative Good effect of roentgen
treatment Followed for 2Vs years sopsy (101/79) 1 §
m hver and kidney —D! Chronic myelog

FATHER'S BROTHER —Died, July 3rd, 1938, aged 83, of cancer of the
esophagus (death ceruficatel

FATHER S BROTHER —Died, May 6th, 1940, aged 79, of cancer of the
psophagus [death ceruficate)

FATHER S BROTHER —Died, Nov 15th, 1917, aged 73, of cancer of the
esophagus {death certficate)

FATHER'S SISTER —Died. May (8th, 1901, aged S7, of cances of the
stomach (death cerlificate}
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creaning circumference of the abdomen, sticking pains below the
margn When 45 2dmitted wib slight, universal enlargement of
nodes, the spleen extenting 3 . to e nght of ihe umbiicus
feft fissc regron. Hemoglobm 50 %, fed celld 2,560,000, white ©

3% 30 % phile myelacytes

\rophile metamyelovytes 74s 7%, mentrophile stelt cells 6%s 75,
15 ‘%%, Yymphocytes Vs Te phils 4 $%, base

thrambocytes 433000 Wassenmann negative. Sternal punctate: H
with shift to the left, only § % ol erytbrotlasts Tewporatily gor
treatment with thotlum-X. Patient siil Lving ~Diagnosis: Chre
genous Teukemin

FATHER 5§ MOTHER ~-Died, June 17th, 3905, aged 77, having
=X moaths been very emaciated and suffering {rom vomitings and
pawns —Diagnosis: Cancer of the stomach

MOTHER'S SISTER ~hed, Nov. 23rd, 1903, aged 61, of ca
uterus (death certihcate)
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PROBAND Bispebrery Hospital,
Two ;h\!dblx\hs When 20 abdominat
considerable loss of weight and ar thy

€ Sae finye increas
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PROBAND (County Hospital, Gentofte: service B, no £69/43).~Spinster,
No chitdbirths. When 7 scarlatina, when 20 jndocyclitis, when 38 operation
for Graves' disease. When 45 increasing fatigue and pain below the left
costal margin, Hemoglobin 91 %, red cells §,560,000, white cells 141,000,
myeloblasts 3 9, myelocytes 28 %, neutrophils 66 %. Wassermann negative.
Temporanly good effect of rocntgen treatment to the spleen, which extended
to 6 cm. below the costal margin Followed for about 1 year. Necropsy:
Spleen 25 X 23 X 8 ¢m, liver 25 X 13 X 8 em.; typical leukemic infiltra-
ton in liver, spleen and bone marrow —Diagl Chronic myelog
leukemia,

MOTHER —Died, aged 68, according to the proband's father, who is a
physician, of cancer of the gall-bladder

FATHER'S FATHER~Died, aged 54, according to same source of cancer
of the abdomen
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Pedigree 107

PROBAND (Radium Center, no 306288) —Small-holder When 28 pneu-
monla, when 44 inceasing fatigue, carbuntle in the back of the neck, in-
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Pedigree 110

PROBAND {State Hospital, service B, no $50/38) —Head clerk When
15 nfective hepatitis, since 39 repeated attacks of right-side sciatica When
43 wereasing fatigue and pain 1n the left side of the abdomen No entarge-
ment of lymph nodes, but the spleen extending 7 tm helow the costal
margin Hemoglobin 85 %, red cells 3,340,000, white cells 139,000, myelo-
blasts | %, promyelocytes 3 %, myelocytes 24 %, Y
cytes 10 %, peutrophile staff cells 29 %, segmented neutrophils 22 %,

2 %, lymphocytes 3 %%

negative Good elfect of
oentgen treatment Two month later re-admitted with high fever, white

cells 87200 mveloblasts 29 % Died after sbout 3 years illness Necropsy
(226/3) Spleen 32 X 16 X 16 em, Uver 30 X 27 X 9 cm—Diagnosis
Chrome myelogenous leukemia
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MOTHER.—~Dicd, Oct 24th, 1909, aged 53, of melanasarcoma of the check
{death certificate).

MOTHER'S SISTER —Died, July 6th, 1911, aged 52, of cancer of the
abdomen (death certificate)
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Pedigree 109

PROBAND (Municipal Hospttal, service 3, no  388/44) —Mechanle,
Formerly well When 43 admnited with pacumonia, i connexion wilh which
a blood disease was demonstrated After being well for about 3 yeals he
was again admrtted, owing to mcreasing fatigue Examination now showed
the spleen exiendmg 10 ¢m below the costal margin, hemogloin 28 %,
red cells 1,800,000, white celis 210,000, myelablasts 10 %5, myelocytes 36 %o,
neutrophile staff ceils 9 %, segmented ncutrophils 42 S, lymphocytes 1 T4
Died shortly after admisston No necropsy —Diagnosis Chronre myclo-
genous leuhemia

FATHERS BROTHER ~—Died, Apnl 1905, aged G, of cancer ol the
stomach (death certificate)

FATHER'S BROTHER —Died, May 12th, 1918, aged 67, of cancer of the
rectum (death certificate)

FATHER'S BROTHER —Died, July 11th, 1925, aged 69, of cancer of the
liver {death certificate)

MOTHER'S SISTER —Living, aged 76 May Gth, 1936, operated on for
preast cancer, mn the polichme of the State Hospital, Copenhagen [The
case record lost)
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Pedigree 110

PROBAND (State Hospital, service B, ho 550/38) —Head clerk. When
15 miecve hepauhs, ance 33 tepeated altacks of right-side sclatica When
43 1ncreasing fatigue and pain i1n the left side of the abdomen No enfarge-
meat of lymph nodes, but the spleen exlending 7 em below the costal
margin Hemoglotan 65 %%, red cells 3,340,000, white cells 139,000, myclo-
Blasts 1 <%, promyelocytes 3 %, myelocytes 24 S, neutrophile metamyelo-
€ytes 10 %, neutrophile staff cells 29 S, segmented neutrophils 22 ¢,
eosmophuls 2 %, lymphocytes 3 % Wastermann negative Good effect of
toentgen ueatment. Two month later re-admitted woth high fever, white
cells 8700, myeloblasts 29 % Died after about 1 years' illness Necropsy

{226/38). Spleen 32 X 16 X 16 cm, liver 30 X 27 X § cm --Diagnosis:
Chronic myelogenous leukemsa
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Pedigree 111,

PROBAND (Fredentksberg Hosputal; service E, no 3242/44). —Housewl!e
Three childbirths, When 17 apy y, when 24 for

when 37 b herni y. Since her 43rd year a few

attacks of gallstone When admitted, at 46, with a view to cholecystectomy,

i showed h glob 60 %, red cells 1,950,000, white cells

12,440, myelok 34 %, P myelocytes 3 %, neutrophile meta-

myelocytes 11 %, neutrophile stalf cells 4 %, segmented neutrophils 12 %,

lymphocytes 35 %. Wassermann negattve Sternal puncta(e, Myeloblasts

84 %. p. Y ytes 2 S5, myelocytes § % Died 3%: months
after admission. Necropsy (470/44] Spleen 775 g leukem(c inftitration In
spleen, liver and kidney.—D Chronic my

MOTHER'S BROTHER —Died, Jan 15th, 1938, aged 54, of cancer of the
rectum (Fredenksberg Hospital, service A, no 50/38).

MOTHER'S MOTHER —Died, July Bth, 1902, aged 62, of cancer of the
uterus (death cerbificate).

LIyl
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PROBAND {State Hospital; service B, no 936/42) —~Foundry-workman.
Formerly well When 42 admuitled owing lo extreme fatigue, increasing
pallor and enlarging lymp nodes 1 axiMae and groin The spleen ‘paipable
4cm below the costal margin. Hemoglobin 38 %, red cels 2,100,000, white

cells 76000, yiabl Y 40 %, myelocytes
2 %, neutrophile statf cells 10 %, segmented neutrophils 21 %, lympho-
eyles 3 %, 192,000 ¥ negative psy (312/42).

Ledkemic mitration  hver, kidaey, lymph nodes, pancreas and bone
warrow —Diagnosis: Chronie myelogenous leukemie
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Fedigree 113

. PROBAND (Bispebjerg Hospital, service B, no 192/4/45) —Provision
ealer Two childbirths When 28 erythema nodosum When 41 sdmitted
owing o increasing faligue, pain below teft costal margin and increasing
circumference of the abdomen Ezamination showed Walnateived 1o o



Pedigrees 113-114

nodes wn the left axilla, the spleen extending to the midhne and to 5 cm.
from the rhac crest; the hver not enlarged. Hemoglobmn 36 e, red cells
2,200,000, white cells 118,000, mycloblasts 42 %, myelocytes 5 %, segmented
neutrophils 49 %, lymphocytes 4 %; thrombocytes 187,000, Wassermann
negative Gradually there came inhiltralions in the skin and melena, but
the patient wished to be discharged Stll living, but has not been cxamined
since.—Di is: Chronic my feuhemi

MOTHER'S SISTER.~—Died, March 26th, 1929, agcd 69, ol cancer of the
colon (death certificate).

Pedigree 114

PROBAND (State Hospital, service A, no 880/42) —Housewile Onc
chiidbirth, three abortions Formerly well When 41 fatiguc, pailor and
increase of clr ¢ of ab At ad the spleen extended
3 em below the costal margin Hemoglobin 48 %2, red cells 2,750,000, white
cells 305,000, pmmyclccylcsl %, neutrophile myclocytes 24 %, cosinophile
myeclocytes 5 ¥, neutrophile metamyetocytes 10 %, neutrophile staff cells
+ segmen!cd neuatrophils 49 Se, T 4 Yo, hils 10
all 2 ©%; thrombocytes 720,000 Wassermann negative Temporanly good
effect u( roentgen treatment Tollowed for 3 years Still hwing ~Diagnosis
Chronic myelogenous leukemia

SISTER —Living, aged 47, has diffuse struma, exophthalmus, 15 thin in
spite of great appetite, nervous and suffering from persprration —Diagnosis
Graves' disease
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Pedigree 115,

PROBAND {County Hospital, Gentofte; service B, no 136/36) ~House-
wife Never pregnant When 2 scatlatina, When 40 admitted owing to
fatigue, fever and loss of weight Examination showed necroses of mucous
metbranes, hazelnut-szed lymph modes, no enfatgement ©f the spleen
Hemoglobin 78 %, red cells 1,930,000, white cells 230,000, myeloblasts
88': %, myelocytes 1 % Wassermann negative Sternal punctate domisated
by cells of the myelowd senes. Duration of illness at least 6 months No
nectopsy ~Diagnosis  Chronde myefogenous feukemia

FATHER ~Died, Nov 30th, 1930, aged 76, of cancer of the prostate
(death certificate)

FATHLR S SISTER—Dicd, May 12th, 1899, aged 49, of chronic anemia
af several years duration (death certibicate}

MOTHER ~Died, Sep i8th, 1937, aged 72, ol cancer ol the abdomen
(death certihicate)
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Pedigree 116
PROBAND (County Hospral,
keeger Mever pregmaml Seven
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nyelocytes 36 %, trophile staff cells 19 ¢, segmenled ney.
rmphﬂs 17 %5, eosinophils 3 55, monocytos 1 S, lymphocytes 4 95, thrombo-
cytes 164,000, 'Wassermann negative Effect of roentgen treatment slight,
Followed for 9 months. Necropsy (127/40): Spleen 30 X 18 X 9 cm, hver
30 X 26 X 9 cm;: leukemic infiltration in spleen and hver.—Diagnosis:
Chronic myelogenous leukemia,

FATHER~Died, Sep. 17th, 1936, aged 64, of metastasising tumor of the
kidney (death certificate}

FATHER'S SISTER.~—Living, aged 67, but suffers from polycylemia vern
{Finsen Institute; med service, no. 6563). Was well until she, when €0, got
headaches, heat flushes, nosebleeds and deep red color of face, hands and
feet Hemoglobin 140 %, red cells 9,390,000, white cclls 6,740. Sternal
punctate: Very strong erythrop is; celt ! otherwise normal
Good effect of roentgen treatment

MOTHER —Living, aged 71. In the last two Yeats treated with stomach
preparations for anemia, having got sore fongue and paresthesias; but has
repeatedly neglected to keep up the freatment, with the result that there
each tume developed anemua, glossttis and myelopathy Besides, she has
diabetes mellitus in a mid degree.

MOTHER'S BROTHER —Died, Sep. 23rd, 1919, aged 53, of cancer of the
esophagus (death cerlificate).
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Pedigree 117,

PROBAND (Municipal Hospital, service 2, no. 909/42) —~Mechanic For-
merly well. When 39 loss of weight, fatigue and increasing anemia The
spleen excendmg about § ¢m, the lver 2 cm., below the costal margm
Hemoglobin 83 9%, red cells 3,500,000, white cells 100,000, myelob)asls 4 %,

nY ytes 3 %, hile metamyelocyles 5 9%, neutrophile
s(a!{ cells 18 %, 60 <o, { €%, erythra-
blasts 6 <% Wassermann pegative Temporarily good effect of roenigen
treatment, Followed lor sbout 6 months, Necropsy (452/42) Myelmid ley-
kemit mfiltration in hwer, spleen and pleura —Diagnosls Chronic myelo-
genous leukemia,
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Pedigree 118.

PROBAND {State ﬂosp\\ﬂh ‘emce A, no B88/45)—tousewle, Thiee
chighirths, When 26 for several years
suffering from migraine When 39 admitted pwing to fatigue, 1oss of welght
and hemorrthagic diathesis. The sp!een exiending to the muidiine and 5§ cm
below the umbilicus Hemoglobin 63 5%, red cells 2,950,000, white cells 80,000,

T %. ytes 8 %o, myejocytes 19 %,
p yelocytes 2z %. yelacytes 6t %, neutro-
phile staff cells 1212 %, 42 %; thrombocyles 430,000

Wassermann negative Stermal punctate Myeloblasts 28 %% Gaod effect of
soentgen treatment. Hospitahised five times in the course of 2 years St
hing —Diagnosis Chronic myelogenous Jeukemta

MOTHER'S SISTER—~Died, Feb 13th, 1939, aged 70, of cancer of the
abdomen [death certificate}
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PROBAND (Sundby Hospttal; service M, no 739/45) —Merchant, Since
18 paroxysmal tachycardia, when 33 pleurisy When 38 admilted owing fo
increasing Joss of weight and nervosity. Examination showed Traube's space
dinuntshed, no enlarged lymph nodes. Hemaglobn 69 %, ted cells 3,500,000,
whte cells 137,600, myeloblasts 4 %%, promyelocytes 6 %, neutrophtle myelo-
cytes 12 %, mu{rophﬂe metamyelocytes 29 %, segmented neutrophils 33 %,
cosinophils 2 %, lymphocyles B % Sternal punctater Chiefly myelocytes,
sparse erythroporesis Wassermann negative ‘Temporanly good effect of
roentgen treatment Followed for 1 year. Stil hving--Diaguosis: Chronlc
myejogenous leuhemia,

FATHER'S SISTER ~Died, Dec 28th, 1921, aged 48, of perucious anemia,
verifted by death certificate, Had for a couple of years been very tired and
apenuc, with smamng m xengue and paresthestas m fingers and toes, some
dyspep: and 1

FATHER'S BROTHER —Died, Feb 2nd, 1937, aged 52, of cancer of the
stomach ([death certificate)

MOTHER —~Died, Sep 23rd, 1918, aged 45, of cancer of the stomach
{death certificate),

MOTHER'S MOTHER —Died, Apr)) 2Bth, 1880, aged 41, according to
the statements of several relatives, of cancer
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PROBAND {County Hospital, Centofte; service C, no 1428/43).—~Shop
-assistant. When 36 "influenza®, and shortly afterwards admilted owing to
Toss of weight and might-sweats Examination showed enlarged lymph nodes,
up to hateinut-size, in the groin, and the spleen extending to the umbilicus,
Hemoglobin 66 5¢, ved cells 3,320,000, white ceils 308,800, myeloblasts 4 S,
myelocytes 23 %, neutrophile staff cells 39 €, segmented neutraphils 30 S5,
eosmophils 1 %%, basophils 1 %, lymphocytes 2 St Wassermann negative
Good effect of roentgen treatment. Admitted 10 tmes At jast admission:
Hemaglobin 63 i, white cells 494200 Necropsy (368/43) Spleen 30 X

88 % 10 om, wver 29 X 27 X 10 cm—Diagnosis Chronic myelogenous
feukemia

oy

& 7950 @ 6

%9

Pedigree 121
PROBAND (Bispebjerg Hos,
PMal, service B, -
Two childbirths Formerly wetl, Wh ce no 34/1/38) ~Housewile

en 34 admitted because she had notced
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1ling 1n her abd, No enlargement of lymph nodes, but the spleen

ex(ended to the midline, Hemoglobin 52 %, red cells 3,210,000, white celis
183,000, myelobl 3 9%, promyelocytes 19 %, phil
20 %, neutrophile metamyelocytes 9 %, neu!rophlle staff cells 15 %, seg-
mented ils 19 ‘Zl, inophils 6 %, hds 3 e, lymphocytes
6 %, Wi . Te ily goad elfect of men!gen treatment
Followed for 3 years Dred suddenly of p Y psy:
Leukemic inhitration in lymph nodes, liver and kidney.~Diagnosis: Chronic
myelogenous leukemia

FATHER.—~Dred, May 3rd, 1937, aged 55, of cancer of the pancreas {death
certificate),
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PROBAND (Radmm Center, no 37754) —Workingman Formerly well
When 34 admitted owing to priapism The spleen extended 5§ cm, the hver
3 cm below the costal margm, Hemoglobin 47 %, red cells 2,480,000, white
cells 244,800, myeloblasts ? %, promyelocytes 6z 7. neutrophile myelo-
cytes 13Y2 %%, neuhopmle metamyelocytes 16%: %, neutrophile staff cells
25 %, 34 % ytes 280,000 Sternal punctate

yelobl. 3 %, promyelocytes 127 %, neutrophile myelocytes 242 %,
basophils 3.4 % Wassermann negative Following roentgen treatment, the
white cell count was 20,880 Patient st} hiving —Dragnosis, Chrome myelo-
genous leuhema

MOTHER'S MOTHER —Dhed, July 28th, 1911, aged 63, dunng @ hemate-
mesis, after having suffered for a year from increasing difficulty of deglut-
i and ~D Cancer of the esophapgus

tion, regurg
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PROBAND (St Josephs Hospital, no. 423/44) —Dentist Well unul he,
when 34, got hemorshagi¢ diathesis and a feeling of heaviness below the
left costal margin No enlargement of lymph nodes, the spleen not palpable.
Hemoglobin 70 58, 1ed celfs 3,800,000, white cells 132,000, myeloblasts 7 T,

yelocy

p 8%, ytes 9 5%, ymphocy
17 %, s 54 %, hils § oy hocytes 114
negative The myelobl {ncreasing Duration of

lness at least } year No necropsy —Diagnosis: Chronic myelogerous
fenkemiz

FATHERS FATHER—Died, (882, aged 38, according to statements of
Telatives, of cancer of the stomach
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Pedigree 124

PROBAND (Sundby Hospital, service M, no 1512/42) —Housewife Nevey
pregnant Repeated opefations for benign ovarian tumot. When 33 suddenk

Wl with pressing pains below 12t costal wargin, Examination showed \hy
Spleen extending to the midline and 3 em below the umbihicus Hemo lob!e
57 %, 1ed cells 3.2720000, white cells 220,000, myeloblasts 2 %t Xoﬂg\ el .
cytes 3 %, neutrophsie myelocytes 20 %, neutrophule m:la!nye{o‘ ples 1“5 ‘;
neutrophile staff cells + segmented neutrophils 57 % Good eu:c’; ot .
gen trealment A year \ater re-sdmnted with large tumor of the lp)ec:)ea‘:(;
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white cell count 137,000, 37 % of which were wmyeloblasts Wassermann
negative. Observed for 1 year, No necropsy.~—Diagnosis: Chronic myelo-
genous leukemia

BROTHER~Living, aged 52. When 51 thyroydectomy after the basal
metabolic rate by treatment with duodotyrosine had been reduced from
160 to 130 9 —Diagnosis: Graves' disease {State Hospital; service C, no
855/44)
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Pedigree 125

PROBAND (State Hospital; service A, no. 952/45) —Housewife One
childbirth Well until, when 51, admitted owing to fatigue, fever and hemor-
thagie diathesis Moderate, umversal enlargement of the lymph nodes,
spleen extending 3 ¢ to the nght of the bl and to the symphy
Hemoglobin 50 %, red cells 2,800,000, white cells 602,000, myeloblasts 4 %,

y yies 8 %. fe myelocytes 45 %, neutrophile metamyelo-
cyles Y2 %, neutrophile staff cells 11 %, segmented neutropmls 17''s %,
eosiophuls 3 %, thrombocytes 180 ,000 Wassermann negative Stilf iving —
D Chronic myel

MOTHERS SISTER —Died, March 21st, 1926, aged 47, of cancer ot the
uterus (death certificate}
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pedigree 126

UROBAND (Bupebierg Hospital, service B, ro  90/4/44) ~Housewife
Two childbirths When 31 admitted for “nfluenza® Examinghion showed
moderate enlargement of the ymph podes, the sp\een exienting io the
nght of and befow the umbilicus Hemoglohm 52 %%, ted cells 3,270,000,
white cells 327,200, 8%, p locytes 12 5, oty yies 13 %%,
nauteagtule <uaff cells 15 %, seg hile 10 %%, eos) 0 %,
basophitls € 7 Wassesmann negative After roentgen treatment there was
a shght fall 1n the winte celt count and dumsution b the ealarpement of
the spleen Foflowed for 2 years Netropsy: Spleen 2850 g, liver 2050 g~—
Dsagnosis  Chronic myelogenouy levkemia
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\’RO?AND {County Hospital, Geatolte, service B, no 829/45} —~Workings

1:;1: When 27 concussion of the brain and fractute ot \he dlavicle When

sucking pans below defr costal margin, fatigue, night-sweats ang lasg

of weight Hemoglobn 45 %‘ whxle cells 316000, wyeloblasts 5 % pro.

P T S v pPro-
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segmented neutrophils 20 %, lymphocytes 4 %. Sternal punctate: Myelo-
blasts 6 %, promy 24 %, n metamyelocytes 4 neutrophile
staff cells 32 ¢, segmenied neutrophils 27 %, lymphocytes 2 %, scant
erythropoiesis, Wassermann negative. Temporanly good el{ect nf Toentgen
teeatment Still living.~D: Chromie my

MOTHER'S SISTER.—Died, Nov 13th, 1833, aged 70, of cancer of the
esophagus (death certilicate),
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Pedigree 128

PROBAND (Bispebjerg Hospital, service C, no  30/5/42) —~Housemad
Never pregnant. When 31 admitted in order to be treated for blood dxsease
Hemoglobin 84 %, red cells 3,760,000, white ceils 17,120, myeloblasts 1 5
myeloeytes 3 %, neutrophils 88 5¢, eosinophils t %, monocytes 3 . Sternal
punctate, hyperplastic, myelod celis dominant, with shift to the left Was-
sermann negative Gradually there came considerahble enlarfement of the
spteen Temporanly good eilect of roentgen treatment Followed for about

4 years No necropsy —D Chronic myel
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Pedigree 129.

PROBAND (Municipa) Hospital; service 3. no 1214/43) ~Tramway em-
ployee Formerly well. When 28 admitted nwing to fatigue, Joss of welght
and increasing pallor Hemoglobin 62 %, white ceils 160000, neutrophile
myelocytes 39 e, 3! 471 %, la stalt cells

%, tymghacytes 3 “R A Year later the spleen extended to the midlise
aud the 1hac crest, and there was hemorshagic diathesly Wassermann ne-

gative Followed for 1 year No nectopsy —~Diagnasis Chronic myelogenous
Jeukemia

MOTHER S MOTHER —Died, Det. 16, 1912, aged 0, of cancer of ihe
stamach (death certificate) )
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Pedigree 130
PROBAND (Sundhy Howpial, service M,

3:(::::%:: Frorm h:r Ath to her 10th year treated for pulmonary tuber.
and misery When 12 admitted owing to tncreasi
ing faligue
:; welg\m Examination showed the tonsils large, the spleen hghguy :n‘;:r‘e:tz
lemoglobin €2 %, red cells 300,000, whute celly 3,206, mononuclears 792%

. Do 1INAY ~Daughter of

ner
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‘Wassermann negative Mantoux positive. Roentgen examination of lungs:
No mifiltrates, but hili large. The sternal p dominated by !
cyles and myelocytes, besides, a number of myelocytes, the erythropoiesis
somewhat diminished Four months later: Hemoglobin 43 %%, talkng to 27 %
white cells 24,100, Followed for 18 months, Necropsy: Spleen 16 X T
X 5Y: cm, lymph nodes in hilus of the fung and 1n the mesentery large—
D Chronic my leukemia
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Pedigree 131

PROBAND (Fredenksberg Hospital; service B, no  2313/36) ~Manu-
facturer When 15 appendectomy, otherwise well untit ke, when 74, was
admutted suffering frem fever and hemorrhagic diathesis, The spleen not
palpable Hemoglobin 67 %, red cells 3,380,000, white cells 82,000, lympho-
cytes 74 58, {ymphobt 23 9, bpeytes 37,000 Wassermann negative
Died under a copious hemoptysis No necropsy —Diagnasis Acute Jympho-
genous feukema
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PROBAND {Municipal Hospital, service 3, no 1966a/44) ~Office-manager
Well uatil his SOth year of age, when a urethrai calculus passed When 67
adnutted with the diagnosis Cholecystits No enlargement of lymph nodes.
spleen of liver Hemoglobin 41 %, red cells 1,900,000, white cells 14,200,
large lymphocytes 5 % small lymphocy(cs 59 %, monocytes 3 7%, plasma
cells 1 %, nell\mphl\e staff cells 6 %%, segmented neutrophils 25 %, a few

5 45,500 1 negative Sternal punctate:
Lymphotyi\:s 77 %, After & while the spleen could be palpated The patient
wished to be discharged and died in s home alter at least 3 months'
tlness ~Diaguosis  Acute lymphogenous leukemia

FATHER $ MOTHER —Dreq, Sep 1904, aged 62, of leus, alter 6 months
ncreasing fatigue and emaciation —Diagnosis Cancer of the abdomen.

MOTHER S BROTHER —Died, Apr 19th, 1307, aged 74, of cancet of the
stomach {death cerlificate}
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PROBAND (County Hosprial, Genlofte; service B, no. 421/37}.—Architect.
Well untit he, when 63, was admitted after having suffered for a couple of
years from dyspnea, increasing fatigue and edema of the ankles Examin-
ation showed shght, universal enlargement of the lymph nodes, and the
spleen extending o the left ihac fossa and almost to the midiine, the lver
palpable 3 cm below the costal margin Hemoglobin 3¢ %, red cells
2,600,000, white cells 40,200, lymphobiasts 30 %, lymphocytes 68 % Wasser-
mann negative. Gradually marked hemorrhagic diathesis developed, and the
patient died t manth after admt No psy —D 13, Acule fym-
phogenous leukemia

BROTHER-—Died, Jan 20th, 1941, aged 65, of cardiac disease, but had
a few years hefore been opesated on (colostomy) for a tumor of the large
ntestine —Diagnosis Cancer of the colon.

MOTHER —Died, Apr 21st, 1910, aged 64, of cancer of the reclum

* {death certificate}

MOTHER'S BROTHER —Died, May Gth, 1967, aged 65, ol cancer of the
nght lung {death certificate}

MOTHER § BROTHER ~Djed, Nov 29th, 1927, aged 71, of cancer of the
esophagus (death certihicate}

MOTHER'S FATHER —Died, Nov 24th, 1860, aged 52, of cancer of the
abdomen {death certificatej

FATHER'S FATHER —Dicd, May 30th, 1855, aged 64, of cancer {death
certiticate).
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PROBAND {EFredenksberg Hospital, senm:e €, no 2556/44) ~Milk-con-
troller When 42 p when 53 when 54
From his S9th 1ear diabetes mellitus, hu{ no fnsulin treatment When S"J
adrutted owing to fever. showed a few bazelnut-sized Jymph
nodes 1n the axillge, and the spleen extending 8 cm below the costal
margin Hemoglobin 55 %5, red cells 1,870,000, white cells 65000 lympho-
blasts 28 7. latge lymphocytes If 96, small lymphocytes 22 6. Wasser-
mann npepative Sternal pupttate. Lymphoid cells 81 %¢ ‘The blood sugar
tncreasing Got insulin, but died 1 month after admission Necropsy (389/44):
Spleen 21 X 13 X 6 ¢m, hiver 30 X 18 X 8 em, leukemic inhitralion in
irver, spieen and bone martow.—Diagnosis Acute lymphogenous leukemia

SISTER —Died, Aug 15\, 1917, aged 45, of breast eancer (death certi-
ficate)

BROTHER —Living, aged 72, sulfering from permicions anemia diagnosed
13 years aga (Fredenksberg Husyilai. service B, no 928/32) Glossitis,
gastric achylia, hemoglobm 60 %, ved cells 1,750,000, white cells 2.520,
neutrophils 73 %, many megalocytes, affer specific treatment typical retf-
culocyte response

BROTHER —Died. Jan 12th, 1940, aged 57, of cancer of the stomach
tdeath certificate}

FATHER ~Died. Oct. 10th, 1918, aged 70, of cancer of \he sigmoid
(death cernficate)

MOTHER ~Died, Dec 1Mth, 1927, aged 80, of canter of the stomach
(teath certificate}
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Pedigree 135

PROBAND {(Sundby Hospttal, service M, no 454/44)—Civil engmeer,
When 49 h. y, when 58 "infl " twice, after which time he was
subfebrile, with increasing fahigue, cough and expectoration. Examination
showed considerable umversal enlargement of the lymph nodes, the lver
palpable 5 cm. below the costal margin, the spleen extending almost to
the umbilicus Hemoglobin 70 %, red cells 3,480,000, white cells 251,600,
large lymphocytes 70 %%, small lymphocytes 27 $¢, Wassermann negative
Roentgen trcatment of doubtful effect Died 3 weeks after admission Necs
ropsy (65/44) Spleen 1450 g leukemic wmhltration 1 lymph nodes, spleen,
liver and bone marrow —D. Acute lymph )

MOTHER'S BROTHER —Died, Jan 10th, 1924, aged 74, of cancer of the
liver (dcath certificate)

MOTHER'S FATHER —Died, Nov 16th, 1888, aged 69 Had a chronic,
growing ulcer on the lower lip.—Diagnosis Cancer of the hip

15 ) s 35 | glom
174 167 1<f tum ter 70 o prost 65 saro 16§ 62
POAS 33 ~

Pedigree 136

PROBAND (Fredenksberg Hospital, service E, no 108/11) —Housewafe
Never pregnant When 42 “angma“, a month later admitted owing to
persistent fever and dyspnea No enlargement of lymph nodes, but after a



pedigrees 136-137

whie the livet extended 3 cm . the spleen 8 cm, below l:‘:“ cosla,l margin
Hemoglobm 43 ¥, white cells 2,280, large lymphocytes 34 % small lymphq:
cytes S0 b, monocyles 42 %, theembocyles 185,000 Sternal punciate:
L‘i’mphohlas\s 56 ¢, tymphocytes 17 % erythroblasts 17 %. Followed for
5 months Necropsy 1100741y Levkemic inhitration in spleen, liver, kidoey
and tonsils —Diagress Acute Jymphogenouy feukemia

FATHER ~Died, Oct 20th, 1930, aged 63, of cerebral tumot {Fredenks-
perg Hospital, service D, no S60/30).
eriioﬂ;ﬂl’s BROTHER —Died, Apr 15th, 1940, aged 67, of cancer of the
prostate (death eestificate)

MOTHER'S SISTER —Died, July 2358, 1941, aged 65, of melandsarcoma
of the eye ldeath ceruficate)

MOTHER'S SISTER—Dted, Dec 8th 1908, aged 62, of cesebral gifoma
(death certificate)

1§ o 1S5 7 D7

i sz P

Pedigree 137

PROBAND (County Hospital. Gentofte, service B, no 1220/33),—Chiel-
asuistant For several years suffening from cardiac neurosis, when’ 41 four
umes angina and peritonsillar abscess Since then constantly enlarged lymph
nodes w the beck, after a while alsp in the ax:illae and grofn, besides skin
eruptions The spleen extending to the umbilicus, the liver p!lp;b!e 2em
t;::n:oom«: costa) margin H;mozlubm 47 %, 1ed cells 1,820,000, white cells

. o, lywpbocytes 33 %
Shortly befote death the hemoglobin fell rapldly to 10 % Necro; !negalllve.
21 X 12 X 6 em, Jeukemic mhiliration w tivers, kidney and bnnep\: s
Diagnosis  Acute Jymphogenous leukemia o =
ce;l]\l'cf:::::‘;med. Juse 13 3941 aged 75, of permcious anemia {death
e had for many years got along thanke to specific treatment,

hob
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but despite this myelopathies developed and the anemia became more
severe

FATHER'S BROTHER.—Died, March 21st, 1925, of pernicious anemia
(death certificate).

0

54

Pedigree 138,

PROBAND (Mumicipal Hospital; service 2, no. 139/8/41) ~—~Commercial
agent Wen 31 admitted with maxlllary ostiis and phlegmon of the palate,
but as his hemoglobin rate was 65 ¥ he was transferred to the medical
service The liver was palpable just below the costal margin, the spleen
not enlarged Hemoglobin 56 %, red cells 2,100,000, white cells 152,000, small
lymphocytes 61 %, large lymphocytes 21 §¢ Wassermann negative Died
2 weeks after admission Necropsy {467/41) Leukemlc infltration 1n kidney
and Jiver —D; Acute lymphog

SISTER —Living, aged 29 When about 24 she had a typical myxedema,
but is now getting along well on thyroid medications

MOTHER'S SISTER —Living, aged 62 Has for many years suffered from
simple anemia, but gets along on iron medications When she neglects these,
the anemia recurs Besides, she suffers from gastrnic achyha




Padigrees 139-140
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Pedigree 129

PROBAND (Sundby Hospital, service M, nu 1432/43) ~tousewile One
childbirth When 9 securrent rheumahie fever complicated by cardiac
disorder When 27, after a dental abscess, very fatigued, sutfering lrom
vertigo, {ncreasing patlor, shght, ddtuse enlargement of the lymph nodes
No enjargement of spleen of liver Hemogiobin 28 €%, ved cells 1,350,000,

white calls 5400, lymphocyles 81 ., es 28,000,
F e N o . B XEX 4m,
. . nous leukemla

*w wweicer (Sundby Hos-
pital, surgical service, no 2113/41)

FATHER S MOTHER —Died, Apr 28th, 1943, aged 79, of cancey of the
abdomen (death certilicatej

R I Ry

47 T 1T

D7 B »oae

ot

Pedigree 4o
PROBAND (Radwym Center; no 39223}
—Warehouse assist,
pregnant When 12 appendectomy, whea 2p tonshilectomy o: an‘c Nelw:r
Tecurtent tonsiliis When 21 admitted owing to hemnrrhagie dl:lh:s‘;: a:;

23



Pedigrees 137-138

but despite this myelopathies developed and the anemia became more
severe

FATHER'S BROTHER —~Died, March 21st, 1925, of pernicious anemia
{death certificate).

L LU T Y1) 67 o &0 1¢f 1o t3s

P29

Pedigrec 138,

PROBAND (Mumcipal Hospital; service 2, no 133/8/41).—Commerctal
agent. Wen 31 admitted with maxillary ostitis and phlegmon of the palate,
but as his hemoglobin rate was 65 % he was transferred to the medical
service. The hiver was palpable just below the costal margin, the spleen
not enlarged. Hemoglobin 56 %, red cells 2,100,000, white cells 152,000, small
lymphocytes 61 %%, large lymphocytes 21 $¢ Wassermann negative Died
2 weeks after admission. Necropsy {467/41)' Leukemic infiltration in kidney
and liver.—D: is. Acule Jy

SISTER.—Living, aged 29 When about 24 she had a typical myxedema,
but is how gelting along well on thyroid medications

MOTHER'S SISTER —Living, aged 62 Has for many years sulfered from
simple anemia, but gets along on iron medications When she neglects these,
the anemia recurs Besides, she suffers from gastric achyha
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Pedigree 142

PROBAND {Municipal Hospstal, service 2, no. 128742 —~Tumer, When
19 admitted owing lo Increasing fahgue, headaches and some attacks of
syncope showed some enl at
tymph nodes and Liver extending 1 cm. below the costa) margin. No en-
\ergement of the spleen Hemaglobin 49 %, red cells 1,960,000, white cells
40000, ncreasing to 62,000, large Jymphocyles 92 %, sma)! Jymphocytes
2 %, 1s 2 . ery 4% Th 215000 Wasser-
mann negative, Bunnells test negative Died I days after admission
Necropsy {212/42) Marked enlasgement of spleen and liver, the bone
marrow greyish, hyperp Acute Hy feukemin

9 &5 &2 60 164 87 55

w17 e ‘
Pedigree 143
PROBAND (State Hospmal, service B, no 332/38) —Damestic-sclence
pupil Formerly well When 18 admitted owing to extreme faligue Examin.

aton showed a few pea-sized lymph nodes In neck, axilse and groin No
of the spleen

by rior 3 29 %, white cells 3;,(551!, promyelo-
staff celis 13 . hils 17 €% ' s

¢ ! 176,
by e 3 16 %. monocytes

). dymp! 6 %% \Watser-
Mann nepative Roemigen treatment without effect 3'mn

nths after ap-

;\m;zx“.;nce of ).m Jisst symptoms Necropsy (129/38). Spleen 920 g, msr
2. wih many whitrates —Diagrosis  Acufe Iy
MOTHER S MOTHER —~Dyeq,

mphogenous leukemla
growing ulcer m ane temple

. 1835, aged 72 Had a chronic, stesdily
—Diagnasts Cancer of the skin

Vldetwk w13
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Pedigrees 140-141

moderate, universal enlargement of the lymph nodes. Hemoglobin 29 ¢,
red cells 1,200,000, white cell count increasing to 120,000, 98!/ % of which
were lymphoblasts and lymphocytes Thrombocyles 23000 ‘Wassermann
negative No psy.—~Diag * Acute ¥ k

tee | tof

pe0bdbhdl

168 1 89 t76 op T3t 79 470 69 67

43 4r 36 353 32 30 P 25447

Pedigree 141

PROBAND (Fredenksberg Hospital, service A, no 1764/38) —Shop
assistant Never pregnant, When 21 admitted owing to sudden attacks of
dominal colic E: tion showed mod enlargement of all palpable
tymph nodes, the spleen and hiver extending 2 cm below the costal margin
Hemoglobin 86 %, red cells 4,280,000, white cells 62,200, large lymphocytes
71 %, small lymphocytes 5 9, lymphoblasts 2 %, neu\mphlls 22 % Was-

negative. G y hemorrhagic d loped, and 5 days
after admission she died Necmpsy (303/38) Leukemc snfiltration in lymph
nodes, st h and my —Diag Acute lymp leu

kemia

MOTHER'S SISTER —Died, Apr 29th, 1928, aged 66, of permcious anemia
(death certificate} She had been anemic for many years, sometimes wilh
hemoglobin rate of 30 %%. Iron therapy had proved ineffective, but arsenic
had done some good In 1827 her hemoglobin rate was 27 %, and after
treatment with raw lver it rose to 54 %



Pedigrees 142-143
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Pedigree 142

PROBAND (Mumapal Hospial, service 2, no 428/42) ~Tumet When
19 admitted owing to increasing fatigue, headaches and some attacks of
syntope showed tis, some B of
tymph nodes and liver extending 1 cm. below the costal margin No en-
largement of the spleen Hemoglobin 49 %, red cells 1.960.000, white colls
10,000, sacreasing ta 62000, large lymphocytes 93 ¢, smafl lymphocytes
2 %, neutroplils 2 %, erythroblasts 4 % Thrombocyles 215000 Wasser-
maon negstive, Bunueils fest negative Died 11 days after admission
Necropsy (212/42) Marked enlargement of spleen and hver; the bone
mactow greyish, Diagaous  Acute ly feukermla

¥

T &5 62 82 b

% 27 P N
Pedigree 143

P‘R(;BAN'D {State Hospital, service B, no 332/28] ~Domestic-science
\:\x‘\l\“ t hﬂmu\y well When 18 sdmilled owing to exireme Iatigue Txamin-
owed 2 lew pea-sized fymph nodes i neck, axifiae and grom No

of the spleen KL

s 7 5yt acen B 29 %, white cells 34.3%. pmmyi!?.
staff cells 13 %, 17 % 2 \1 P

4 G, BT Vo [oxyd: i Y ;

), lymphocytes § % Wasser-

:::r“ah::‘i:\‘c‘; \;vemgen trestment without effect, 3ymomhs al:,:ys a:,.

(g i mn“' symptoms Necropsy {129/38) Spleen 20 g, lver

MOTHERS Mg_r:ég"a'es —Diagnosis  Acute Iymphogenous leukemsa

growng uices m —Died, 1895, aged 72 Had a chiome, steadily
one temple ~Diagaosis Cancer of the skin

Vigeba — 15
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Pedigree 144,

PROBAND {Mumicipal Hospital, service 7, no. 738/42) —Apprentice When
1 year old pneumonia, when 18 incressing fabigue, Joss of weight, pamn in
the lower law, considerable, universal enfargement of the Iymph nodes,
the spieen palpable 8 cm below the costal margin Hemoglobin 54 %, 1éd
cells 3,000,000, white cells 77,000, small Jymphocyles 8Y: %%, immature lym-
phocytes 88%: %, segmented neutrophils 3 % Thrombocytes 198,000,
Bunnel’s test atypical, Wassermann negative Temporanly good cffect of
2 but the duff 1 count h d Died at home
shortly afterwards —Di Acute Jymph k
MOTHER'S MOTHER.~Died, Aug, 27th, 1943, aged 62, of uterine cancer
(Radium Center, Copenhagen, no, 27307},

€3 52 tes 5t 49 47 48

Pedigree 145

PROBAND (Blegdam Hospita), no 49/36) —Son of cigarmaker Had had
the usual chuldren’s di When 10 tted owing to fatigue and hemar-
rhagic diathesis The lymph nodes mn the neck bean-sized, spleen and liver
not eplarged Hemoglobin 42 %, red cells 2,340,000, white cells 272,000,
1 blasts 74 %5, lymphocytes 25 % Observed for 4 weeks Termmally
V{J}n(te cells 836,000, 10 % of which were typical smali lymphocytes No
Acute lymp k

necropsy ~D
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Pedigree 146

PROBAND (Stale Hosputal, service G, no 702/45) ~Son of assistant trale
tie manager Born 3 weeks before term When § parotitis From his 6th yeat
marked lassitude and night-sweats After o slight trauma intense pain in
thorax and abdomen Roentgen exammation shawed considerable diffuse

After hyp had been parathyreidectomy
was performed, followlng which he was highly anemic and was hospitalised
Examination after admussion showed moderate enlargement of the lymph
nodes and the spleen and liver extending 2 em below the rostal margin
Hemoglobin 77 %, red cells 3,310,000, white cells 3,760, neutrophile stalf
cells 29 %, lymphocytes 70 %%, thrombocytes 62000 Moro negative Was~
sermann negstive Died 17 days after admission Nocyopsy (349/45): Leu-
kemic nfiltraion in kidney, liver, spleen and bone marrow.~Diagnosls:
Acute Ivmphogenous Jeukemin

FATHERS FATHER —Died, July 16th, 1920, aged 51, of cancer of the
stomach (death certiflicate}

[RTRTANT] 33 40 agret 30

7 e 10y

Pedigree 147,

PROBAND {Bispebjerg Hosputal; service B,

bpu\::m ;v;n unu; Ene, when 6, was admitted with high fever, abdominal
NS and hemorrhapic diathesls Pes-sized Iymy :

h nodes fa the neck, th

;Zlesn ex;end\‘:g\‘:m; € from the midlite and the umbilicus Hemoz\ohl:

v¢ ted colly 1,500000, white cells 37,600, )
1600, lymphoblasts 92 %, 1. ho-
cytes 6§ %, thrombocyles 39,000 Wass: ed Tor
) ermiann negative O
months White cell count towards the eng 67,200 N‘: no:xo ‘bﬁcrvcd e
Acule lymphogenous leukemin Y

no 83/1/39) ~Daughter of

—Diagnosis,

5

27



Pedigrees 147-149

MOTHER'S SISTER —Died, Nov. 6th, 1937, aged 28, of agranulocytosis
{Blegdam Hospital, C. h no. 3215) Had been admitted suffering from
tugh fever, gingivitis and epistaxis. Hcmog\ob!n 73 %, red cells 3,550,000,
white cells 419, Ialhhg to 206, lymphocytes 94 b, monocyles 4 %, segmented
n T 2 % Thet rate. r h d. Died 1 week
after admission.

MOTHER'S MOTHER.—Died, Apr. 19th, 1928, aged 43, of cancer of the
liver (death certificate),

K¢ t69 2 65 57 &7

80 135 t65 t§7 7 6§
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Pedigree 148

PROBAND (Childrens Hospitai, Fugiebakken, no {77/37) ~Daughter of
taifor's cutter Born at term When 3 whooping-cough When 4%: languid,
peevish, increasingly anemic and aventually hyperpyretic  Examination
showed universal enlargement of lymph nodes, the spleen extending 10 em
the liver 2 cm, below the costal margin Hemoglobin 11 %, red cells
930,000, white cells 6,000, lymphoblasts 11 %, large lymphocytes 11 %, small
tymphocytes 78 % Wassermann negative The parents wished her
discharged, and she died shortly afterwards at home—Diagnosis Acute
Iymphogenous leukemia,

MOTHER'S MOTHER —Died, Aug 29th, 1933, aged 86, of cancer of the
stomach {death certificate)

60 S8 56 S4 50 cprost 52 40 34

" P 9 7T 5 3 1 «

Pedigree 149

PROBAND {Fredenksberg Hospital, service Lo no 314/40) ~Seon of
reareman Well unti! he, when 4 years old, after a "cold” became pale



Pedigrees 145-158

and constantly fevensh. wherefote he was admigted No enlargetnent of
the stleen Hemoglobm 36 %, white cells 3,900, lasge lymphocytes 14tz <%,
small lympbocytes 35z %, b single pormotasts Hlemal punctater Lymohaer
lasts 71 <, tymphocytes 4 §6. Wassermana negative. Repeated bioos smears
<howed incteasing lymphocyle rate White cell count waximal 6,550 Died
3t nome aiter 3 months Winess —Magoosis: Acule lymphopenous leukemia

FATHERS BROTHER—Lsving, aged 46, has cancer of the prostate
(County Hospital, Gentolte; roenigenol service, discharged Aug Sth, 1934).

FATHER'S MOTHER~-Died, Feb 23ud, 1921, aged 58, of cancer of the
stomach (death certihicate}

Pedigree 150

PROBAND (Stale Hospital, serviee @, o 884745 —Son of sfaughter.
house warkman Born at term When 3 years old whooping cough. and 6
months lates admitted owing to marked fatigue and pallor Lymph nodes
moderately enlarped, Ryver extending 4 cm below the costal margin Hemo-
ot A8 o, sed colls ASN0OD, white cells 2820, fymphotytes 83 Se. Throm.
borytes 13000 Sternal punctate Lymphoeytes 933 % Ied Afmul‘G m’ctk;
after edmussion, Necropsy {(452,/45] lewkemic infiltralion m fiver, Ridse
spieen and lymph nodes —Diagnosts Acute dymphogenous leuke?r;la i

cpuin| T

H
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Pedigree 15)
FROBANY {Bredenysby
278 Haspital, s
\ i service B,
;‘9;; :::;rmm @faat pueamoma, when 13 .m’\fs :?:‘3"_‘5"““ of M-
ed with “angina® and fever Sheht umvers;l‘i\{:; ;q e
TRement of
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Pedigrees 151-152

the lympb nodes, the liver palpable 1 cm. below the costal margin, Hema-
globn 51 %, red cells 3,770,000, white cells 2,200, lymphocytes 88 %, mono-
cytes 3 %, neutrophils 9 %, thrombocytes 148,000, Wassermann negative,
Tibal punctate: Large lymphocytes 04 9%, smail lymphocytes 88.4 %%, ery-
throblasts 22 %, Observed for 2 months, during which time the white cell
count rose to 13,700, still with 96 % of lymphocytes. No necropsy~—Diag-
nosis; Acute lymphogenous leukemia.

MOTHER.~—Living, aged 25, suffering from monucyhc anemia. Accordmg
to tommunication from her physician her hemoglobin rate is about 70 %,
in spite of iron therapy.

MOTHER'S FATHER.—~Died, Nov. 22nd, 1944, aged 63, of cancer of the
lung {death certificate}

3302 3

s P2

Pedigree 152,

PROBAND (Children’s Hospital, Fuglebakken, no 837/43) ~—Daughter of
workingman Born at term, weighing 2700 g. When 1 year old whooping-
cough When nearly 2 admitted owing to hemorrhagic diathesis, loss of
weight and fever Hazelnut-sized lymph nodes in all regions, the fver
palpable 4 cm. below the costal margin, the spleen extending to the um-
bilicus Hemoglobin 34 %%, red cells 1,520,000, white celis 12,600, lympha-
blasts 68 %, lymphocytes 31 % Died 5 years after aduussion. Necropsy:
Leukemtc infiltration in spleen and lbiver; spleen 6 X 8 X 15 cm, liver

5 X 11 X 19 em—D Acute ly




Pedigrees 153-154
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Pedigree 153

PROBAND {Queen Louise’s Chudren's Hospital, no. 944/44j—Son of
thile worket Barn at term When { year old whooping-tough: 3 months
er getting somnolent, peevish and sensitive to cold Admitled owing to
diathesis and patlor showed
ggiiations, the tonwils hyperplastic, the Lymph nodes moderately enlasged,
& hiver extending 2 ¢m., the spleen 8 ¢m, below the costsl margin Hemo-
obin 48 %, Ted cells 2,160,000, white cells 7,080, small }ymplocytes 76 5,
1ge lymphocytes 16 %, staff cells ) S, segmented neutrophils $Vr %,
ssmophils 3 €%, erythroblasts Yy % Thrombocyles 9.800 Tibial punctate
lem cells 6 5, lymphablasts 32 7, lymphocytes 62 §%, a few promyelos
vies Spleer and liver Increased in size The hemoglobin rate decreased
7assermann negative Died aiter at least 6 months’ {lfness Necropsy: Liver
0 g, spleen 290 g, wiarked leukemic infiltration in liver, spleen, kidney,
one martow and lymph nodes ~Diagnosis Acute lymphogenous Jeukemia

130 ¥70 435 180 179 4z s

eoerev T3 123 P

aF 45 121

Pedigren 154
PROBAND {Municipal Hosputa),
chuddbirths Formerly wel].

service %, mo 435/45) —Widow, Six
because of *angina®

When 76 admtred, first (o the epidemic se

Tvic
and high fever Hemoglobin 60 %, red cells 2,’.\)0.00:
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Pedigrees 154-155 N

white cells 43,650, myeloblasts 3 5%, promyelocytes 3 ¢, mye\mcy\cs 90 %,

staff cells 2 %. Wassermann neg Sternal 7 + Myel 3N %,
promyelocytes 61 %, neutrophile myelocytes 2 %, Died 2 week~ alter
admission, No necropsy.—D. Acule myel

BROTHER.—~Died, Feb 15th, 1931, aged 72 of cancer of the esophages
{death certificate}.

SISTER.—Died, Dec 24th, 1934, aged 72, of cancer of the stomach (death
certificate

162 ] ree chep | 187

178 185 12 cone 128 120 t51 179 tae 123 183 390 ecolr

132 em P 8% 3o
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Pedigrec 155

PROBAND (Bispebjerg Hospital, service B, no 5/12/43) —Machine wood-
worker When 45 found to have diabetes mellitus, for which he got dietaty
treatment for ten years, after which ime he was free from symptoms When
70 admitted owing to persistent fever, cough and dyspnea Examtnalion
showed the hiver extending 2 cm, the spleen 6 cm, below the costal margin
Hemoglobin 49 % red cells 2960,000, white cells 15300, with myeloblasts
50 %, seg 41 %, r stafl cells t %, costnophils
2 ¢, monocytes 6 % Wassermans negative Observed for 3 months The
white cell count 10,000 and 20,000, with §0 to 70 5% of myeloblasts Roenigen
treatment had no effect, Necropsy (206/43) Splecn 20 X 17 x 7 cm, weight
1050 g ~D: Acute myel

SISTER.—Died. Nov 18th, 1927, agcd 56, of cancer of the night breast
{death certilicate}

FATHER'S SISTER —D:ed, 1897, aged 69, according to the statements ot
several relatives, of cancer of the abdomen

MOTHER'S SISTER —Died, Sep 24th, 1912, aged 57, ot cancer of the
colon (death certificate)

MOTHER'S FATHER —Dicd, May 3rd, 1894, aged 73 of cancer of the
1ver [death certificate)
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Pedigrees 156-157
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Pedigree 156

PROBAND (Bispebjerg Hospial: service B, no 67/4/43} ~Cletk Formenly
well When 66 admitted owing to fatigue, dyspnea and smarting tongue.
No glossitis, Do enlargement of spleen or hver, but gradually there came

diathesis and ntdtratd w the skin. Hemoglobin 30 7%, red
cells 1,460,000, white celis 2400, promyeloCytes 2 %, nevirophile yyelacyled

§ %, Y 4 %, phite stalf cells 6 %, seg-
mented phuls 12 <, 2 %, lymphocyles 63 . Died s

months after the appeasance of the hsst symptoms Nectopsy 161743 The
bone martow hyperplastic, charactenised by the large number of promyelo-
cytes ~Diagnosis  Acute myelogenous Jeukemig

MOTHER'S SISTER ~Died, Jan 21st. 1881, aged 38, of cancet of Whe
ylerys (death certficate)

ISRy 7]
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00ded

L T v S 4
Pedigree 157
PROBAND {(County Hosptal, Gentofte, service F. po 1005/39) ~Restau-
tant-owner Never pregnant When 14 diphthersa, sCarlatina and rephritys
When 57 hemorrhagic diathesis and increasng fatigue, shorlly afterwards
:\dml(lgﬂ wilh severe stomatitis accompanied by duficalty of deglurition,
oarseness and cough No enlargement of Jymph nodes, spleen or ]we!.

A5



Pedigrees 157-158

Hemoglobin 35 %, red cells 2,610,000, white cells 4,040, myeloblasts 35 T¢
small lymphocytes 53 %, large lymphocytes 3 %, thrombocytes 8,600, Sternal
punctate: Myeloblasts 83 %, promyelocytes 3 %, neutrophile myelocytes
3 % Wassermann negative. Died 2 months after admission Necropsy:
Spleen 15 X 9 X 6 ¢m ; leukemic infiltration in liver and spteen —Diagnosts,
Acute myelogenous leukemia '

€v crect 7 130 137 42 148 1M
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Pedigree 158

PROBAND (St. Luke's Hospital; no, 362/43).—Wholesale merchant Nearly
always well until he, when 46, got stomatitis Shortly afterwards admitted
owing to epistaxis Examination showed the spleen enlarged, but not exten-
ding below the costal margin Hemoglobin 37 %, red cells 2,020,000, white
cells 4,960, myeloblasts + promyelocytes 75 %, myelocytes 4 %, segmented
neutrophils 8 %, eostnophils 4 ¢, lymphocytes 9 %. Wassermann negative
Died after 5 weeks' 1llness, No necropsy —Diagnosis: Acute my
leukemq

MOTHER —Died, May 3rd, 1923, aged 65 of cancer of the stomach
(death certificate)

MOTHER'S SISTER —Died, March 30th, 1939, aged 68, of cancer of the
rectum (death certificate)




Pedigrees 159-160

e

Pedigree 159

PROBAND (County Hosputal, Gentolte, service F, no 171/45] ~Business
manager. When & diphthena, wben 31 4

fever, when
20 syphulis (adequately treated, Wassermann afterwards always negative)
When 47 adnutted suffermg from pains in the jowts, fever and hemorthagic
diathesis No enlargement of liver, spleen of lymph nodes Hemoglobin 49 St,
Ted cells 2,560,000, white cells 208,000, myeloblasts 37 %, myelocytes 57 %,
5% W negative Leukemic reQnitis ocr
curred. Died after at least 2 months' iliness Necropsy: Spleen 150 g, liver
28 X 72 X § ¢m, myeloid infiltration m hiver, spleen and hone marrow —
Diagnosis Acule myelogenous Jeukemia
MOTHER—Living, aged 72 Has pernicious anemls, ascertained when
she was 69 (Fredenksberg Hospital, service €, no 1935/42), and suifers from
gastnc achyla Hemoglobin 89 $-60 %, color index 1.34-1.59, alter specitic
(reatment typical reticulocyte tesponse

MOTHER'S FATHER~—Died, Aug 18th, 1888, aged 47, of cancer of the
stomach (death ceruficate)

Ve &9 ¥ o6 5 42
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Pedigree 160
PROBAND (Bispebjerg Hospatal, service C
., \ 09 2/8/38) ~Housewite
::uld\n!x\k; ‘Whes 24 d ¥, when 39 tons:il, Y When 42 u\cS:‘:
on of the gume Examination did not shaw any enlargement of spleen or

235



Pedigrees 160-161

lymph nodes, but hemoglobin 31 %, red cells 1,600,000, white cells 42,200,
myeloblasts {oxydase-positive) 76 %, pmmyelocytes 2 %, newtrophile mye-
locytes 6 %, neulrophlle staff cells 4 %, segmented neutrophils 3 %, lym-
phocytes 6 %, thrombocytes 48,000, Wassermann negative Dled 1 month
after admlssion No necropsy.~Di Acute myelog

FATHER'S SISTER—Died, aged 69, having a few years before been
operated on for breast cancer (Frederiksberg Hospital; service A, no.
1752/36).

FATHER'S SISTER —Living, aged 64. When younger operated on abroad,
alter preceding iodine treatment, for struma; photographs from that time
show exophthalmus (of which there 15 no other recorded case in the family)
~Diagnosis Graves' disease.
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Pedigree 161

PROBAND (State Hospital, service A, no 427/42) —Milk-cart dniver,
Formerly well When 34 admitted owing to diarrheas, loss of weight and
pain below the left costal margin Examination did not show any marked
enlargement of lymph nodes, but the spleen extended 12 cm below the
costal margin Hemogtobin 65 7, red cells 3,560,000, white cells 570,000,
myeloblasts 4'/s %, promyelocytes 10/e %, neutrophile myelocytes 35Vz %,
eosinophile myelocytes 2V: %, neulmp}nle metamyelocytes 14 %, neutro-
phile staif celis 8 %, o 8 % yios 650000
Wassermann negative Died 2 months after Necropsy Leuk
nfultration in spleen, hiver, kidneys and pericardium —Diagnosts
myelogenous leukemia

MOTHER —Died, March 15th, 1915, aged 36, of uterine cancer {death
certificate)

MOTHER'S BROTHER —Dicd, March 2nd, 1935, aged 60, of cancer of the
esophagus (death certificate)

MOTHER'S BROTHER —Died, May 31st, 1931, aged 47, of cancer of the
esophagus (death certificate}

FATHER'S BROTHER —Died, Jan 20th, 1944, aged 63, of cancer of the
stomach (death certificate)

« Acule
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Pedigree 162,

PROBAND (State Hospital, service B, no 372/41) —Housewife Four
childbitths ‘When 31 admitted with edemas and hypertension Hemoglobin
50 % Gave, alter blood transfusion, birth to a living, healthy male child,
but the anemia got more severe, a month later blood examination showed
hemoglobn 30 ¢, red cells 1,520000, white celts 7,960, 1ayeloblasts 54 %%,
myelotytes B %, heutrophile staff cells 4 %, segmented neutrophils 33 %,
thromhocytes 32,000 Sternal punctate Myeloblasts 29 5¢} promyelocyles
1<, myelocytes 27 S, Y tes 7 ¢, heus
trophile staff cells 2 5%, 6 %, \ymphocytes 4 <,
erythroblasts 12 ¢ Wassermann negative Died 4 months alter admission
Necropsy {167/41) Spleen 360 g, massive leukemic infiltration fn lymph
nodes and kidneys ~Dhagoonis Acule myelogenous leukemia

FATHERS MOTHER.—Died, 1911, aged 70, afler suffering for 6 months
from considerable loss of weight, penodic pains in the abdomen and, fo-
wards the end, wcreasing jaundice —Diagnosis Cancer of the abdomen

M6 &g 57 59

3 3% % 30
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Pedigree 163
lPROBAND (Bispebjery Hosmital, service C. no 76/12/40) —Electro-
wel de:' When 15 large panantum When 23 symptoms of acreasing an;m!a
1o enfargement of lymph nodes or spleen, but marked hemorshagic diathesss.
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lymph nodes, but hemoglobin 31 %, red cells 1,600,000, white cells 42,200,
myeloblasts (oxydase-positive} 76 ¢, promyelocytes 2 %, neutrophile mye-
locytes 6 %, neutrophile staff cells 4 %, segmented neutrophils 3 5%, lym-
phocytes 8 $¢; thrombocytes 48,000 Wassermann negative Died 1 month
after admissten, No necropsy.~Diag Acute myel; leuhemi

FATHER'S SISTER —Died, aged 69, having a few years before been
operated on for breast cancer (Frederksberg Hospital: service A, no.”
1752/36).

FATHER'S SISTER —~Living, aged 64 When younger operated on abroad,
after preceding jodine treatment, for struma, photographs from that tme
show exophthalmus (of which there is no other recorded case in the family).
—Dragnosts. Graves' disease.
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Pedigree 161

PROBAND (State Hospital, service A, no 427/42) —Milk-cart dnver.
Formesly well When 34 admrtied owing to diarrheas, loss of weight and
pain below the left costal margin Exammation ¢id not show any marked
enlargement of lymph nodes, hut the spleen extended 12 cm below the
costal margin Hemoglobm B5 7, red cells 3,560,000, white cells 570,000,
myeloblasts 4's %, promyelacytes 1%z %, neutrophile myelocytes 352 %%,
eosinophile myelocytes 2''s %, neutrophile metamyelocytes 14 95, neutro-
phile staff cells 9 %, seg pl %, bocytes 650,000
Wassermann negative Died 2 months after admission Necropsy: Leukenuc
infiltration 10 spleen, hver, kidneys and pericardium —Diagnosis  Acule
myelagenous Jeukemia

MOTHER ~Died, March 1§th, 1915, aged 36, of uterine cancer (death
certificate)

MOTHER'S BROTHER —Died, March 2nd, 1935, aged 60, of cancer of the
esophagus (death certificate)

MOTHER'S BROTHER —Died, May 31st, 1931, aged 47, of cancer of the
esophagus {death certificate)

FATHER'S BROTHER ~Died, Jan 20th, 1944, aged 63, of cancer of the
stomach [death certificate}
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Pedigree 165

PROBAND (County Hospital, Gentofte, service F, no. 993/37} —Daughter
of workingman. s tmid messies and whoopng-cough, end o her #th to
Oth year ten tumes gumsy Shawly atwerwards she yather suddenly got
matkedly fatyzoed ond was admlted vath severe hemorthagie diathests
Thete was stight, watvessal enlargement of the lymph nodes, the spleen
extepded almost {0 {he umbilicys, the liver 3 cm below the costal margwm
Hemogloba 61 T, 1ed cells 3750000, white cells 686,000, nearly all myclo-
asts, with a few myelotytes, thrombocytes 98.000. Died of cerebral hewor-
whage 4 days affer admission Necropsy Spleen 380 g; myelavlasuic in-
fitrativg (o bong marrow, kidney and liver —~fagnosit: Acure myelogenous
levketnia

FATHER 5 MOTHER —Died, June 15th, 1932, aged 73, ol canter ol Yne
stomach (death ceruficate)

MOTHER S MOTHER ~Died, Apr Ztst, 1909, aged 40, of cancer of ine
utervs {death testibycate)

EERRETINE Y 3o 3% %

P T

Pedigrer 166
B Pkomm ;Blspeb)elu Hospual, service ¥, np 2014430} 5ot of epgine
river en 3 adenectomy When nearly 4 adml

s o o opectos Y milted tather pale nd suf-

bdomen Lywph nodes, sple:
ealarged Hemaglobn 47 % eaklant & 55

t shghtly
g e %, white calls 4:}:300. lymphoblasta § 5%, fpmpho~
. o, pretocries 2 "o Reutsophils staff celly s 7,

'y T, Y2 %%, basophits 3

2% Followed for 2 months, T momocyies

whate cel} count dreasing to 104,000, with
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Hemoglobin 33 %, red cells 1,230,000, white cells 4,360, increasing to 16,000,
myeloblasts 75 e, promyelocyles 11 %, neutrophile myelocytes 5 %, seg-
mented neutrophils 6 %6, lymphocytes 3 %, (hmmbocytes 5,000, Wasser-
mann negative. Sternal punctate: Myeloblasts 90 ¢z, Died 2 weeks after

Necropsy: D my and myelocytes in bone mar-
row, spleen and lwer.—l‘ is. Acute my
MOTHER.—Died, Apr, 28th, 1938, aged 56, of cancer of the uterus (death

certificate).
FATHER'S MOTHER —Dted, Oct 15th, 1925, aged 75, of cancer, of the
stomach (death certificate}.

128 42 43 47 eu Yes
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Pedigree 164

PROBAND (Municipal Hospital; service 7, no 769/44) —Apprentice.
When 2 years old protracted cysleopyelms When 17 increasing fatigue,
dyspnea and hemorrhagic of
the lymph nodes, the liver palpable 8 cm. below the costal margin, Hemo-
globin 36 %, red cells 2,000,000, white cells 114,000, myeloblasts $7 e, pro-
myelocytes 1 S, myelocytes 1 %, lymphocytes 1 S5, thrombocytes 24,000,
Wassermann negative Necropsy (700/44): Leukemuc infiltration in lymph
nodes, spleen and liver —D: Acute myel

FATHER'S SISTER —~Died, June 18th, 1932, aged 32, of cancer of the
uterus {death certificate)

MOTHER'S HALF-SISTER —Died, Jan 27th, 1925, aged 36, of cancer of
the uterus (death certificate)

MOTHER § HALF-BROTHER —Died, June 15th, 1946, aged 43, of cancer
of the stomach (death certificate)

MOTHER'S HALF-SISTER —Died, Oct 31st, 1945, aged 37, of cancer of
the uterus {death certificate)
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steadily mereasing atosmic goMer When 60 admitted suffenng from fevet
and bemotrhagic dathesis, Hemoglobm 46 %, red cells 2,350,000, white cells
3080, tes 23,070 No of yymph nodes The splesn
estending 3 cm below the costal margin Died 3 days after admission, undet
2 farge bematermesis Necsopsy (393/39) Spleen 19 K10 X 3 am, the bone
warrow of dirty, greyish color, of cells
tn Zwer and spleen —Diagnosis: Stem-cefl feukemia

SISTER ~Died, Dec, 2ad, 1940, aged 58, of breast cancer (death renil-
icatel

MOTHERS SISTER—Died, Oct 3fst, 1915, aged 68, of cancer of the
stomach {death certificate)

MOTHER'S SISTER ~Died, March Bih, 1985, of Lancer of the abdomen
{death cerhilicate)

\
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Pedigree 169

PROBAND (Mumapal Hospita), service 3, no 431/4%) —Hausewite Two
:mxdbmhs When §3 admilted, having been found to suffer from anemia
fany suggiliations, no enlargement of lymph nodes; the spleen exlending

to the midhine and the umbilicus Hemoplabh
n 35 %,
white celis 96,000, large lymphorytes 41 92. smals fy oo 15

; phocytes 36 %,
;f]la Zlnr"'zlgzh[zmhntyles 13000 Wassermann negabive Sternat v:m\:i::‘

e cells 96 % Good effect of roentgen treatment Di

ed 4 weeks T

ddmssion Newropsy (204/44) Leukemic infiltration i spleen and ) b
Duagnosis Stem-cel) leukemia o ver

MOTHER $ BROTHER — Dhed, F

— L Feb 21,

fiver fdeath certiticate) % 103 9060 50, af cancer of e

Videtey — 16
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myeloblasts 63 %, myelocytes 15 % Wassermann negative No necropsy.
—Di {s: Acute myel teuh

MOTHER'S FATHER —Died, Apr. 9th, 1933, aged 71, of cancer of the
colon {death certificate)

MOTHER'S MOTHER.—~Died, Oct, 17th, 1935, aged 74, of breast cancer

(d‘ealh certificate).
82 173 I3 2
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Pedigree 167.

PROBAND (Queen Lowse’'s Children’s Hospital; no. 329/44) —Son of
mail carrier Born at time and throve well When 1 year old measles com-
plicated by bilateral otitrs media A week later he was found smeared all
over with "cuprinol” and was admitted because he after this was fatigued
and shghtly fevensh E: tion showed di 1s 1n the neck, the
liver extending 4 cm, the spleen 2 c¢m, below the umbthens Hemoglobin
36 %. red cells 1,720,000, white cells 84,400, myeloblasts 19 ¢, micromyelo-
blasts 73 %. promyelocytes 3 %, myelocytes 2 %, metamyelocytes I %,
lymphocytes 2 % Thrombocytes 70,000 Wassermann negattve Died after
severe hemorrhagic diathesis and necrotic stomatitis had developed
Necropsy Spleen and lymph nodes hyperplastic Microscopy confumed the

is of acule my

7 178 ev cabd16? 160 132

154 172 162 155 174 t70 186 141 72
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Pedhgree 168

PROBAND (Frederiksberg Hospital, service B, no 1876/38) —Housewule
One childbirth Sevesal tumes erysipelas of the face From her 57th year a
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1s 1 %%, Yymphocytes 2 %, eryihito-
tes 5 b, metamyelocyles 3 %, stafl cell G
:za:\!x 2y % Obsesved for 2 months Wassermann negative. No necropsy
= is+ Stem-cell leukemia

D;\:é?rﬁm‘s KROTHER ~Died, Aug 20U, 1939, aged £0, of cances of the
sactamn {death cettificate)

s 2D B 2

Pedigree 172

PROBAND (Radium Center; no 15537) —Seamstress, Never pregnant,
Whed 20 appendectomy, since her 36th yeat several attacks of galistane,
when 37 pyehipss, when 42 roentgen castration owing to metrorthaghias Two
years later suddenly very fanigued and pale Examinallon showed the spleen
extending to the costal margin, hemogiobin 22 9, ted cells 1,270,000, white
cells 92,000, cells 92 9%, ly tes 4'/t ¢ Thrombocytes
65,000 Wessermann fegative Sternal punctate Peroxydase-negative, myelo-
Blastic cells 947 % Iymphocytes 4 % Died 1 month after admlssion
Nectopsy (1U2/40) Spleen 12 X 9 X & em, liver 24 X 16 % 18 cmy np
infiltration 10 liver or kidneys, but the bone marrow hyperplastic, with
almost exclusively myeloblastic celis —Diagnotiss Stem-cefi feukemia

FATHER § HALF-BROTHER —Died, Sep 24, 1916, aged 49, ot cancer
of the stomach (death certificate}
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Pedigree 170.

PROBAND (Bispebjerg Hospital; service B, no. 44/2/36) ~Saddler Form-
erly well. When 51 admitted, suffering from extreme fatigue, perspiration,
dyspnea and cramps in the calves The spleen palpable 3 ¢cm below the
costal margin Hemoglobin 51 %, red cells 2,610,000, white cells 14,900,
lymphocytes 27 $r, lymphoblasts 68 %, thrombocyles 23,000 Wassermann
negative Roentgen treatment without effect, Died after about 4 months’
iliness. No psy —D St Il leuk

FATHER —~Died, Aug 2nd, 1891, aged 45, of cancer of the rectum (death
certificate}

MOTHER ~-Died, Nov 28th, 1930, aged 86, of cancer of the abdomen
{death certificate)
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PROBAND (Bispebjerg Hospital, service B, no 66/2/44) ~Housewile
One childbirth Formerly well When 50 admitted owing to increasing fatigue
and pallor. No enlarpement of lymph nodes, spleen or lLiver Hemoglobin
58 %, red celis 2810000, white cells 800, thrombocytes 38,4()(3 Sternat
punctate nch in cells, hemocy 30 %, promyelocytes 56 %, myclo-
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15800, stem-cells 98'/2 ¢%. Died the day after admission Necropsy {294/45)
Leukemic mbiltration i lver, spleen and bone masrow —Diagnosis: Stem-
cell leukemia

EROTHER —Living, aged 47 In November 1939 operaled on, in St
Ensabeth's Hospital, Copenhiagen, for cancer of the rectum

FATHER'S SISTER —Living. aged 70, Ten years aga operated on lor
breast canter, one breast bewng semoved, with evacuation of the axifta
{Case record not Jound).

MOTHERS BROTHER ~Died, Apr 3rd, 1944, aged 72, of cancer of the
pancreas (death cetlificate)

F w40 oW ¥

Pedigree 175

. PROBAND (County tlospital, Gentofte, service F. no  553/42) —~Cletk
Never pregnant When 34 peritonsillar abstess When 4} admitied owing 1
extreme fauigue shortly afterwards followed by strong menorrhags, ghl:
and rise of temperature Examination showed moderate gn\argemei\ﬂ'oltlh
Ijph nodes in the neck, but oo enlargement of liver ot spleen Hemo lnblc
34 %2, red cells 1,600 000, white cells 4,120, 89 % of which ate des bE .
iymphocytes Wassesmann negstive Duravon of illness h dtl e o
months Necropsy Spleen 14 X 7 X 3 cm, hver 28 X ma;( Y
sternal martow chaefly of my and myel T
pores sparse —Dugoons Stemcel leukenia yelosytes. erythee-
SISTER ~—Dred, July 15th, 193
of the right groin with metastases to the n?gi.n: ‘::a!ﬁ)?:::u‘zmphqmmm
FATHERS FATHIR —Died, Feb 2nd 1910, aged 62, of ::!:::r of the
, e

stomach {death cernificate)
FATHER S MOTHER —Dhed J
- uly 2
dlerus (death certificate) Y 1010 1915 aged 62, of cances of the
MOTHER § FATHER —~Died, O
— L, Oct 14th,
(i OTHER'S PATHER 4th, 1912, agedt 81, of cancer of the
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PROBAND (St Elisabeth’s Hospital; no 243/43) —Housewife. Two child-
births From 41st to 44th year taema When 44 adnutted with hemoglobin
50 %, red cells 1,480,000, white cells 2,600, myelocytes 3 <%, neutrophile
metamyelocytes 3 %, nentrophile staff cells 4 S, segmented neutrophils
7 9%, lymphocytes 51 %, atypical forms 23 %6 Wassermann negative. In the
course of three weeks 6 sternal punctures were done, the punctates showing
increasing shift to the left of the myecloid senies and decreasing erythro-
potesis The last examnation, ! month before the patient died, showed
hemocytoblasts + myeloblasts 79 S, neutrophile myelocytes 10 $%, eosino-
plule myeclocytes 4 ¢, basophile myelocytes 1 9 The white cell count
slowly nising to 25.000 Towards the end thrombocytes 10,000 Died 6 weeks
after admission No necropsy —Diagnosts Stem-ccll Jeukemia

FATHER'S FATHER ~Died, June 5th, 1929, aged 76, of cancer of the
cardia (death certificate},
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Pedigree 174

PROBAND (State Hospital, service A, no 665/45) —Houscwife One
childbuth Always well until she, when 43, was admitted owing to fever
and hemorrhagic diathesis Hemoglobin 22 S, red cells 1,240,000, white cells
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’ ing fatigue showed up to
sa‘:xlx:r:dd-sx"::dmlmph nodes ing the neck, and the spleen extending 2 oc;;
below the costal margut. Hemoglobin 74 ¢ {fallingh ted cells 3,110 l,
white cells 70,000, stem cells 81 %o, thrombocytes 1300 The ucma)
punctate consssted almost exclusively of mononuclear celly (T myeloblasts).
Wassermann negative Died I month after admission No necropsy —Diag-
noms Stemecel! Jeukemia
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Pedigree 178

PROBAND (Blegdam Hospital, no 2711/44) —~Workingman Formerly wall
‘When 30 admnted with “angina®, Right tonsi gangrenous, in the groin a

few almond-sized lymph nodes Hemoglobin about 50 $¢ Dilferentisl blood
count Myelocytes 78 5, seg

2 %S¢, lymphocytes 20 St
Sternal punctate: My ) 98 %,

negative Necropsy
defective, no microscopy of organs —Diagnosis- Stem-cell leukemia

57 75 64 tes & b2 13 38

o 2w

EE T

Pedigree 179
PROBAND (Fredertksherg Hospatal,

garden-mstress Never pregnant When 26 of
pecations for rema
cysts and appendix Six months later “angina®, vor L ovanan

etsistent fever, i

enlargement of lymph nodes, and the s, ; ity
’ Pleen extending to the costal

Hemoglobin 41 &, red cells 2920000, white cells 37,760, myel:bl::g:?)'

. service B, no 1773/42) —Kinder-
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Pedigree 176

PROBAND (County Hospital, Gentofte; service C, no 1301/41}.—House-
wife. One childbirth, When 22 pylorogastnitis When 33 admitted with high
Tever and tonsils covered with necrotic membranes No splenomegaly. Hemo-
globin 53 %, red cells 1,500,000, white cells 14,400, myeloblasts 82 ¢, lym-
phocytes 17 %%, thrombocytes 28,000 Bunnel's test and Wassermann ne-
gative Sternal punctate: Myeloblasts 97 $2. Died 2 weeks after admisston
Necropsy: Liver 25 X 20 X 8 cm, spleen 17 X 9 X 4 cm, leukemic in-
filtration in liver, spleen and bone matrow.—Diagnosis* Stem-cell leukemia

MOTHER —Died, July 31st, 1932, aged 55, of breast cancer (death certi-
ficate}

MOTHER'S SISTER~Died, June 16th, 1932, aged 47, of cardiac disease
Had myxedema, stated to have been typical, but the symptoms disappeared
after treatment with thyreordin (Hospital, Tarm})

DI IE] té0 tar
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Pedigree 177

PROBAND (Radium Center, no 35120) —Housewife Five chidbirths
When 29 angina and arthralgia, and had her tonsils removed WWhen 3
she suddenty got pain In both lower ex . h diath: and




Pedigrees 177

suffersd from ncreasing fatigue E;a:;x\na\ﬁ;wnm:h:;(‘i:nn:;x:::;[x:.gv.;;
o813 lymph nodes in thbe peck, an

::‘:v‘:dl;‘:eios]x:;pmare‘m Wempgiths 14 T (atlngh ted <el‘1;h3.\l:)

white cells 70,000, stem cells 81 %, thrombocytes 19,000. el ;‘z

punctate consisted almost exclusively of mononveleat tells {? myelo! :

Wassenmann negative Died 1 month alter admissfon No necropsy.~—

nosis Stem-cell Jeukemia,
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LR TR Y B TR L TR T A T )

pedigree 178

PROBAND {Blegdam Hospital, no 2711/44) —~Workingman Formerly
‘When 30 admitted with “angina® Right tonsif gangrenous, in the gr
{ew almond-sized lymph nodes ) about 50 < D 1
count Myelocytes 78 9%, q 2 Te. Yymphooyles
Sternal punctate Myeloblasts {3) 95 %. Wassermann negative Nec
defective, no muicroscopy of organs —Diagnosis Stem-cell leukemia.
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Pedigree 179

PROBAND (Frederiksherg Hasgutat,

garden-mistress Never Pregnant. When 26 aperations for removal of ¢

€yS8ts and appendix Six monfhy fatex “angina’, persistent fever, m

ealargement of Iymph nodes, and the s
N pleen extendin
Hemoolobin 41 % red comre moan ol b6l extending to the costal

serviee §, no 1373/52)
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97 %, segmented neutrophils 2 %, lymphocyles § So; thrombocytes 14,900,
‘Wassermann negative Died 6 years after admxssion, with high fever and
hemorrhagic diathesis No psy ~DI 1 I leukemi,

FATHER'S FATHER —Died, Jan. 14th, 1894, according to statements of
séveral relanuves, of cancer of the abdomen,

£ g2

Pedigree 180

PROBAND (Municipal Hospilal; service ), no 1349/42) —Messenger
When 15, and again when 19, herniotomy. When 25 increasing latigue, loss
of weight, perspiration and fever; at admisston lelt-side exudative pleurisy,
the liver palpable 3 cm. below the cosial margin Wassermann negative
Died 22 days after admission. Necropsy (486/42) Spleen 12 X 7 X 3 ¢m,
liver 29 X 17 X 8 cm; leukemic infiltratton in lrver, kidney, pancreas and

y —D St 1t Iouk

MOTHER ~Dred, March 25th, 1934, aged 38, of pernicious anemia {death
certificate). She died m hospital, but the case record not found

MOTHER'S FATHER—Died, Nov. 5th, 1923, aged 50, of cancer of the
esophagus {death certificate)
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Pedigree 181

PROBAND (Sundby Hospital, service M, no 1985/44) —Clerk Since
chitdhood tendency to corpulence and obstipation When 19 jaundice When
23 admutted with abdominal symptoms and aggravation of the obstipation
No enlargement of lymph nodes, splecn or hiver, the tonstls hypcrplasuc
Hemoglabin 79 %, white cells 21,000, with myeloblasts (7) 95 0%, lympha-
cytes 5 % Wasscrmann negative Died 3 days afler admusston No necropsy

20 Frol o oegnm
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PROBAND (Central Hospits) for Fredenkshorg County, Hillerod: med
setvice, ha 358/43) ~Nursemaid Mever pregnant. When 2 appendicitiy and
3 tumes pentonsiliar absgess When 21 ble hyperplasi:
of the fopsls and moderate, universal enfargemert of the lymph nodes No
eolargement of spleen or liver Hemoglabin 48 <, sed celly 1,830,000, white
colls 85,400 {tncreasing to 138.000f; nearly 100 % desenbed et lymphocyles
Thrambocytes about 906 Bonrells test and Wassermann negative Died
20 days alter admisuon No necropsy ~-Diagnosis Stem-cell jeukemia.

FATHER S MOTHER —Thed, July 21st, 1893, sged 39, according 0 state-
ments of several relatives, of canter ot the abdomen

MOTHER S FATHER ~Died, May 24th, 1942, aged 70, of rantsr of the
prostate (death certificate)
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Pedigree 183

PROBAND (Radium Center, no. 27030) —Clerk. When 19 sppendecion

When 20 hospitahised with the diagnoms Inafectious mananocieasis Alley
wards well untd he, when 21, suddenly became feverish, with increa: lr.
fatigue, dyspnea, perspirstion ang hemorrhagic dxalhe.ql! Ex, \E ,uhE
showed the tonsils very large but without coating, the [ymph n a:\ s
not ealarged, but e spieen extended 3 cx below l}xc ‘u!:-n‘\p i Home
Blobin 43 %%, red cells 2,140,000, white celiz 176,000, ncm.czusm; B Hemo-

o
punctate Stem-cells 87 %  Theambos Y Sternal
cytes 79.000 Wassermann
Bunnetls test Agglutimalion 1n 2 types Died 2 weeks alter 2d negative,
necropsy —Pragnosts Stem-cell Jeukemia admission No
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97 %, segmented neutrophils 2 ¥, lymphocytes 1 %; thrombocytes 14,900,
Wassermann negative. Died 6 years after admusston, with high fever and
hemorrhagic diathesis. No necropsy.—D: St n ol

FATHER'S FATHER~—Died, Jan. 14th, 1894, according to statements of
séveral rclatives, of cancer of the abdomen,

P 22
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PROBAND (Municipal Hospital, service 1, no 1343/42) —Messenger
When 15, and agam when 19, herniotomy, When 25 increasing fatigue, loss
of weight, perspiration and fever, at admission lefi-side exudative pleurnsy,
the liver palpable 3 cm below the costal margin Wassermann negative
Died 22 days aiter admission Necropsy (486/42) Spleen 12 X 7 X 3 cm,
liver 29 X 17 X 8 cm, leukemic wnfiltration r hver, kidney, pancreas and

—D St 1

MOTHER—~Died, March 25th, 1934, aged 38, of pernictous anema (death
certiftcate) She died 1n hospital, but the case record not found

MOTHER'S FATHER —Died, Nov 5th, 1923, aged 50, of cancer of the
esophagus (death certificate)

FApTTIII)
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PROBAND (Sundby Hospital, service M, no 1985/44) —Clerk Smnce
childhood fendency to cerpulence and obstipation, When 19 jaundice When
23 admitted with p and aggravatton of the obstipation
No enlargemenl of lymph nodcs, spleen or lLiver, the tonstls hyperplasuc
Hemoglobn 79 %, white cells 21,000, with myeloblasts (?) 95 %, lympho-
cytes 5 % Wassermann negative Died 3 days after admission No necropsy
—Diagnosis® Stem-cell leukemia
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midline Hemoplodin 4§ 5%, ted cells 2000500, white zeliy 9199, stem-cells
9g . thrombocytes 4,600, Wassermann hegative Died 1 month after admis-
sion Necropsy (116/36): Leukemic lnfiltration 1n spleen, hver and Kidneys—~
Tragpovs Stemecell leukemla.

FATHER S SISTER ~Living, aged 62 When 41 operated an for cancer of
the rectum {Pispebjerg Hospatal; service A, oo, 1T,

FATHER S SISTER —Living, sged 56 When 29 operated on for Grazes'
disease. Before the operation she had struma and exophinaimuy, suifersd
from wnsomnia, was vervous and thin; smce the opetation she has been
well

EATHCR'S FATHER —Died, March 22nd, 1926, aged 76, of cancer of the
fectum (death certilicate)

£ 17
Pedigree 186

PROBAND (Blagdsm Hospital, na  366/48)—Daughter o! head clerk
When 10 sppendeciomy Wien 15 admutled sullesing Jrom fever, pain when
swallowing, and moderate enlasgement of the Hmph nodes i;\ the ne‘k
No emlargement of the spleen o Tiver Hemoglobiz 29 %%, red cells 1,330 o:m
white cells 3960 (falling to 590), small fymphocyles 40 %, stemecells §9 %
!:"\,:rsr;u! punciate Stemecelly (2 myeloblasts) sbout 99 & Bunnells rest n;d
mm(e;::;::nmne‘%:uvz Died 18 days after admitmion Necropey® Leakemic
B, €x, spleer and bote marrow ~Diagnaslss Stemecell Jeu-

MOTHIR S FATHER ~Died, June 2202,
prostate (death certficatey : o0 1928, aged 61, of cancer of e

—_—
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MOTHER’S FATHER —Dted, Aug. 20th, 1919, aged 63, of cancer of the
esophagus (death certiticale).
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PROBAND (County Hospital, Gentofte, service C, no. 1310/41).—Son of
steward Formerly well When 17 abscess in the back of the neck, with
inflammation of the glands in the neck, and shorily afterwards hemorrhagic
dlathesis, severe stomatitis and hyperplasia of the tonsils The liver palpable
2 cm, the spleen 3 cm., below the costal margin Hemoglobin 60 %, red
cells 2,640,000, white cells 206,200, stem cells 80 $%, promyelocytes 3 %,
lymphacytes 13 S Wassermana negative Died 24 months alter admission.
Necyopsy. Spleen 1070 g, liver 28 X 20 X 10 cm.; microscopy of lymph
nodes, spleen, liver and bone marrow showed typical leukemia —Diagnosis
Stem-cell leukemia

MOTHER'S FATHER.~Died, Jan 3rd, 1940, aged 75, of cancer of the
glands 1w the neck (Radium Centre, Copenhagen, no [4135]

MOTHER'S MOTHER ~—Died, Apr 12th, 1916, aged 52, of cancer of the
stomach (death certificate),

84 167 crects 56 13 g3
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PROBAND (Municipal Hospital; service 2, no 143/2/36) —Electrician's
apprentice As child diphtherla, tleus and “abscess in the lung* When 5
appendectomy. When 17 hospialised because he after an *influcnza® con-
tinued to ke feverish and fatigued Examination showed universal enlarge-
ment of the lymph nodes, which inh some places were as large as s small

apple; the hver extended 8 cm below the costal margin, the spleen to the
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PROBAND (State Hospital, service G, no 178/45)—Son. of cement-
founder Born at term. When 6 scarlatina and fracture of one leg When 9
recurrent otitis media and erythema nodosum (Mantoux negative). When
10 adenoids removed. Shortly afterwards umiversal enlargement of lymph
nodes, and spleen palpable 4 cm below the costal margin Hemoglobin
90 G, red cells 5,880,000, white cells 47,800, of which 82 ¢ described as
Iymphocytes (peroxydase-negative) Sternal punctate, Stem-cells (most
resembling myeloblasts) 92 ¢z, No effect of roentgen treatment. The white
cell count rose and was towards the end 160,800 Necropsy (142/45): Spleen
900 g, Iiver 27 X 20 X 7 ¢m; leukemic infiltzatlon In lymph wodes and
lrvet —Dhagnosis Stem-tel Jeukemie

e &2 1 182
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PROBAND (Childrens Hospital, Fu

. Fuglebakken, no 33/37) —-Daughter of
‘barber Born at u,sm, Weighing 3.300 g When 4 adenoids remaved, when 6
measles When 6/t vaccinated agalnst vanola, and shortly afterwards she
on swollen lymph nodes 1n the neck. When 7 admtted with hinh ¢

sewun Legdlive Was given roent -

ment, but died shortly af : ol o
ment, Y afterwards No necropsy —~Diagnosis- Stem-cell feu-

MOTHER —Living, a
- aged 51, suffers from pastnc a
ch

ilm::g;;;:l; ;t;emoglobm‘ despite iron therapy, about :;Iﬂt.mzlom\ls o
ISTER~Died, Oct 11th, 1939, of permcious anemua, 7 hours

253
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PROBAND {County Hospital, Gentofte, service F, no 209/39) —Son of
workingman When 9 admitted with severe hemorrhagic diathesis Moderate
enlargement of lymph nodes i the neck, no enlargement of the spleen.
Hemoglobin 48 %%, red cells 2,080,000, white cells 420,000, stem-cells 88 ¢
Thrombocytes 73,000 Observed for 3 months, during which time the condr+
tion remained maore or less unchanged. Na necropsy ~—Diagnasis: Stem-cell
leukenua.

62 60 38 52 47 W2 37 33 ¥ 35 2 29 22 22 1

p 5
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PROBAND (State Hosprtal, service A, no 456/45) —Daughter of taor.
Formerly well, except for uncomplicated measels When 9 she suddenly got
pains 1n the right calf and foot, which became blueish Marked enlargement
of the hiver Hemoglobin 90 %5, red cells 4,500,000, white cells 6,000, stem-
cells 94 %, neutrophile staff cells 3'/2 ¢ Sternal punctate Stem-cells 92 ‘e,
thrombocytes 14600 Wassermann negative Died 12 days after admission.

Jecropsy (456/45): Leuk m the hver and the inferior vena
cava —Diagnosis Stem-cejl feukema
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cells 2860000, white cells 950.000, neanly all myeloblastic. heombacytes

20,000 Wassermann negative Dred 12 days after admission. No necropsy —
+ Stem.cell Jeukemia.

mg‘:;;;msniaomm ~—Died, 1922, aged 42, of ulerine cancer (bloody

fischarges [rom the vagins, treated Wity toenigen, case tecord not foundy.

I ARTERT TN 3 3413

Pedigree 193

PROBAND (Radium Center, no 28267) —Daughter of boak-keeper For-
merly well, developed normal When 4 *bronchiuet, swollen face and reck,
snd wereanng dysprea Walnut-sized lywmph nodes and phlebostasis in the
neck and palypnea The spleen palpable 3 cm below the costal margin The

shadow about three-foutths of the breadth of the lorax Hemo-
globin 87 Tt Ted cells 4990000, whle cells 42000, myeloblasts b <%, nevtro.

thile myelocytes 10Yz T, yeutrophile statf cells 11173 %, segmented neutro-
Phals 44412 %, P, 23s %

Under roentgen treatment the med

negative.
shadow h hat.
The patent died after sbout 4 mopthy Ainess Wecropsy 1131/42): Levkemic
inhiltration 0 penicardium, myocardiem, kidneys, avanes, spleen (240 g)
and biver (300 g)—~Diagnosis Stem-cel] Jeukemio

MOTHER —Living, aged 33 When 17 struma, high basal metabolic sate
and logs of werght, but the symptoms disappeated in the conrse ol 3 years
without treatment —Diagnosis Graves disease

BB Dy
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PROBAND (County Moy
pital, Gentolte, servi .
workangman Born a1 term When 1 yeat o e Vv gD —Son of

1d nickets When 4 s6mumed wity
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after being admitted, moribund, to hosputal in Korsor. (Hemoglobin 16 &,
ted ceils 580,000 Blood smear preparation showed distinet aniso-poikilo-
cytosis, some normoblasts and a few megaloblasts; white cells normal).

MOTHER'S MOTHER.—Living, aged 82, Has myxedema {Municipal Hos-
pital, C hag med. policl Basal metab rate 78-87 Y. Thyroidin
given with good effect, whereupon the flat T of the electrocardiogram got
higher).

FATHER'S FATHER~Died, Apr 10th, 1938, aged 67, of cancer of the
esophagus (death certificate).

2t 34 31 30 3
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PROBAND (County Hospital, Gentofte, service F, no 1387/38) —Son of
brasier. Born at term. Formerly well When 6 years old admitted on account
of hepatomegaly Universal enlargement of the lymph nodes, up to pea-size.
The Jiver extending 5 cm, the spleen 8 ¢m, below the costal margin Marked
hemorrh diath H: rapidly falling ta about 20 €%, white
cells about 600,000, nearly all stem-cells Thrombocytes 13,000 Dicd after
about 1 month’s illness No necropsy —Diagnosis Stem-ccll leukemia.

e
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PROBAND (Queen Lowses Children s Hospital, no 1/43) —Son of work-
ngman, When 4 whooptag-cough and mumps When § vanicella and rubeola,
when 6 measles. After the latter he continucd tired, with periodical attacks
of fever, and when he further got hematuria and cdemas he was bospitalised
Examnation showed umversal enlargement of the lymph nodes, up to
size, ulorthagia. and the spleen extending S cm below the costal

hazelput-
he hver fo the ihiac crest Hemoglobla 69 %, red

margin, the border of ¢
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costal margin ‘Hemoglobin 28 %, red cells 1,550,000, white cells ;(,;60&
stem-cells 89 T, small lymphocytes 10 <t Wassermann negative D
weeks after admssion Netropsy. Leukemic infifltration in the spleen, fiver
and Iymph nodes —Diagnosis: Stepr-cell Jeukemtn

EATHER'S MOTHER —D1ed, Dec. 291h, §819, according to ihe statements
of pelatives, of cancer of the Nver.

33 «F de 4y a2 G0 T 3 P
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PROBAND (Radium Center, no 29193) —Danghter ol bricklayer Normally
develaped and formerly well When 3'/z years old enlargement of the 1ymph
nodes in the neck, the spleen palpahle 2 cm. below the costal margin Hemeo.
glatin 78 %, red cells 3,810,000, white celis 4,120, Iymphocytes 08 o (among
whth many atypial] Wassermann negative Declined gradually despite
ioentgen tteatment and blood transtusions, and died after 10 monthy’ ob-
cetvavan, during which time the leukocyte count was constantly under
10000, byt with about 40 % of stem-cells —Diagnosis Stem-cell leukemic

’
Pedigree 193

PROBAND (Frederiksberg Hospital,
of window-cleaner Born at term When 2 tansillas

service £ 1o 1665/42) —Daugher
Y angina and s 01
iarshea, alter that tme always fatigued When 2 admijted i:p.:c:‘:-}:ft
of epistaxis Examunalion showed large suggillations, moderate, unlvegsal
enlargement of the lymph nodes, no of the spleen H o
24 <L, red cells 2210000, white cells 3,760, small lymphocytes 89 %, g,
:Tmeu neu!r:phﬂs 11 <%, fhrombocytes 70,000 Sternat punctate: N.I ilg.
'asl:l (1) 90 % The parents wished the child discharged, anq st de "
ew days later at bome —~Diagrosis Stem-cel) leukemia = et

Videbmy — 17
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pains m the nght tibia Examination showed enlarged lymph nodes, the size
of hazelnut-kernels, in the axillae, and the spleen extending 4 cm. below
the costal margin Hemoglohin 60 %5, white cells 22,640, lymphocytes (1)
94 %. Wassermann negative Sternal punctate: Lymphoblastic cells 99Y: ¢,
erythroporesis very sparse. Died at home 1 month after admission-—Dia-
gnosis: Stem-cell leukemia,

MOTHER —Living, aged 28. Has recurrent, simple ancmia {lowest hemos
globin rate about 60 %2} Iron therapy used with good effect.

MOTHER'S FATHER —Dued, Feb 22nd, 1940, aged 62, of cancer of the
sigmoid (death certiicate)

o

Pedigree 195

PROBAND (Sundby Hospital; service F, no. 178/44) —Daughter of um-
versity lecturer Born at term and throve well When 1 year old acetyhe
acud p When 4 whooping-cough, a month later admitted with fever
and hemorrhagic diathesis The lymph nodes hazelnut-sized, no enlargement
of spleen or hver; fauces normal Hemoglobin 60 %, red cells 3,050,000,
white cells 14,560, increasing to 53,000; stcm-cells about 90 97 Wassermanrn
negative Observed for 2 months Necropsy Stem-cell infiltration In the
liver~Diagnosis Stem-cell leuhemia
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PROBAND (County Hospital, Gentofte, service F, no 726/41)—Son of
n. Born at term When 3 vartcella, When nearly 4 admitted with
often shimy stools, hemorrhagic diathesis, lymph nodes in
the hiver 3 em, below the

electrnicia
frequent loose,
all repions pea-sized, the spleen extending 5 em,
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tersperature about 40 C. and “angina®, Coryza, cough, hyp!!p'\ash l(:!h\‘r;c
1orslls and Thinopharyngiis The lymph nodes in the neck were slig! hy‘
entarged Hemoglotun 32 %, red cells 1,330000, white cetis 3,320, tympho:
tytes 98 i thrombacytes 21000 Bleeding time 9 minutes Wassermann
negative Died 1 month alter admission White cell caunt shortly before
death 8360, nearly all stem-cells No necropsy —Diagnosis. Stem-cell feu-
hemia

~
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PROBAND (Radwum Center, no 24805} —Son of mechanic. Born at tetm
and throve well unlil he, when 2 years old, was admitled suffening from
fever Exammation showed the lymph nodes of all regions slightly enlarged
and the hiver extending 3 cm below the costal margin, the spleen to the
left tiiac fossa and the umbillcus Hemoglobin 48 %, red cells 2240000,
white cells 114,180, stem-cells B5 ¢t Died at home alter 2 months’ Mlness —~
Diagnosis Stem-cell leukemia

FATHERS FATHER—Died, Dec 20th, 1521, 2ged 41, of cancer of the
stomach (death certihicate)

MOTHERS MOTHER ~Died, Dec 15th, 1929, of pernicious anemia
{County Hospital, Aarhus, no 1027/29) Admitted for paresthesias of hingers
and toes, and diartheas Examination showed struma, basal metabolic rate
173 % (good effect of strumectomy) and gastric achyha Hemoglobin 40 ¢,
cofor index 1 10, moderate splenomegaly, after hiver therapy typical increase
af the reticuiocyte count The necTopsy bote owt the dagnosis

MOTHER S SISTER —Living, aged 37 When 35 operated on for Graves'
disease (Fuisen Inshtute, Copenhagen med service, no 13294
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PROBAND (Children's Hospital, Fuglebakken, no. 207/44) —Daughter of
workingman Born at term, normally developed When | year old whooping-
cough When 2 admitted on account of symptoms of coxitis after a fall
Exammation showed sugiliathons, d \ nlargy nt of the
tymph nodes and the spleen extendmng 6 cm, the hver 4 cm, below the
costal margin Hemaoglobin 48 %, falling to 25 %6 red cells 2,380,000, white
celis 6960, large lymphocytes 56 ¢, small lymphocytes 26 %, neutrophile
myelocytes 4 %, neutropiile staff cells 1 %, scgmented neutrophils 7 %;
t hocytes 78000 Wa g Dhed | month aller adnussion
Necropsy Leukemic inhitration n hver, kidneys and bone marrow.--Diag-
nosis: Slem-cell leukemia

MOTHER.—Living, aged 31 Her hemogloln rate has for some unknown
cause repeatedly been low {every winter about 60 9¢1, but wron therapy has
always had good effect,

FATHER'S FATHER —Living, aged 74, Suffers from pernicious anemia,”
for which he has far 3 years been given speaific treatment with good result,
while 1ron therapy never has had any effect After 2 months' suspension of
the treatment a few megaloblasts were found tn the bone marrow, besides
he suffers from gastric achyha {Examined by the author)

42 39 37 7 P <o
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PROBAND {Queen Lowses Children s Hospital, no 79%/44) —~Daughter
offscer, Born at term and throve well unti she when 2 years old.

§ arm;
o y yehds swollen Three wecks later admitted with

got feverish ang her e
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tations, shght, universal enlargement of the lymph nodes and the spleen
estending 4 cm, the liver 2 em, below the costal margin, Hemoglobin 42 <%,
sed calls 2430000, white cells 241,000, Rearly all stem-cells Died 2 doys
after admission Necropsy (227/44), Leukemic infiltralion in lymph nodes,
tver and spleen —DiagBosis. Stem-cell Ieukemfa,

PATERNAL GRANDFATHER'S MOTHER—Died, aged 73, of bulbar para-
tysts Had been suffenng from myasthenia gravis and pernicious anemia;
the (st blood exammation (10 years before death) showing bemogiohin
25 %%, red cells 1,350,000, color index 0,93, and considerable anisocytosis
with many macrocytes, besides which gastric achylla was demonstrated
After treatment with liver extract the hemoglobin rate bad nsen to 97 %o
@r Iversen's climc)

Fedigree 204,

PROBAND {Queen Lowses Children's Hospital, no 1057/42) —Daughtet
of brewery workman Born at term, bresst fed and throve well until she,
when 4 months old. got whooping-cough When 6 months olg she was ad-
:l;(“\:\d\ ;mh cutaneous abscess and got suppurative ottis medla When 2
ited agam. 1n Very poor state, with pneumo: ”

Hemogiobin 34 %, red celis 1,360 000, wm: celz :L:“::nfmsgggu;(:::mﬁ!
9 %, myelocyles 1 St IDied 24 Bouts after admission S{o ;necr o

Diagnosis Stem-cell leukemia oy

[y

Pedigres 205
PROBAND (Children 5 Hos
pital, Fuglebakken,

wraphor . N0 F01/44) —
Fher Bom at term, breast-fed, normally developeq, ,,:; “S;,“: I‘I;\x;w
2 vell untit he,
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PROBAND (County Hospital, Gentofte, service B, no 1813/39) —Son of
carpenter. Born at term, When 10 months old whooping-cough, when 16
months old admitted with edemas in the face, "angina* and hemorrhagic
diathesis Hemoglobin 56 %6 (falling to 33), red cells 3,000,000, white cells
101,600, lymphocytes 40 %o, stem-cells 57 %. Moro and Wassermann nega-
tive The temperature varying, the white cell count nsing to 172, with 76 ¢
of stem-cells, Duration of the illness about 1 month Necropsy Spleen 8 X
6 X 4 cm, the lymphatic tissuc hyperplastic —Diagnosis Stem-cell leu-
hemia

FATHER'S SISTER —Died, Nov. 15th, 1933, aged 42, after a psychosis
When younger struma, exophthalmus and loss of welght, all of which
symptoms had, however, eventually receded spontaneously.

FATHER'S SISTER —Living, aged 51 Had, when 32, precisely the same
symptoms as her sister (a photograph shows typical hyperthyrowdism), but
15 now well

FATHER'S SISTER —Living, aged 43 When 20 roentgen-treated for
Graves' disease, presenting for a tume the same symptoms as her sisters,
but is now well

[ 58 [£] 37
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PROBAND {Frederiksberg Hospital, service B, no 846/44) —Son of con-
fidential clerk. Born at term When 1 year old pneumonia, when 14 months

cough, fever, diartheas and a few vomitings Examination showed suggil-



SUMMARY

Introduction

The author's motives for undertaking the study, and its
object

Chapter I
1, The statistical genealogic method 1s used, and the extent
of the matenal defined as regards the categories of relatives

luded and the d m the families about which informa-
tion was particularly sought.

2 The stated cancer diagnoses have been controlled as
far as possible and have for 427 cases been verified with a
certainty of 62 per cent, while of 687 persons stated not to be
affected with cancer 4 were found to have the disease

3 The defimtion and various types of leukemia are men-
tioned. Inquiries were made of 310 patients with leukema, and
about the famulies of 209 of them sufficient data were obtained.
It1s shown that these 209 probands were representative of the
disease as regards 1ts different types, sex- and age incidence

The difficulty of obtaining a serviceable control matenal is
menttoned The control comprises the relatives of 200 sound
probands, and 1t 1s shown that there is good agreement between

the age distuibution of 3641 relatves of these and 4041 relatives
of the leukema probands

263
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when 8 months old, was admited with hemorrhagic diathesis and fever.
The spleen and liver extended 2 em, below the costal margin. Hemoglobin
40 %, red cells 1,950,000, white cells 6,800, stem-cells 92 $%, segmented
neutrophlls 4 %, eosmopluls 2 5%, basophils 2 %. Died the day after adms-
ston, Necropsy: Enormous leukemic mfittration of spleen, liver and kidneys:
the spleen 11 X 5 X 3 cm,, the kidneys 10 X § X 3 ¢m, the Jiver very
targe.~Diagnosis- Stem-cell leukenua

FATHER'S FATHER—DIied, Aug 7th, 1928, of cancer of the slomach
{death certificate)

152 12 152 147 7 cu t69 7
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.

PROBAND {Bispebjerg Hospital, service B, no 98/5/43) —~Housewife Two
childbirths  As child scarlatina and iridecyclitis When 33 admitted for
metrorrhagra and excochleation of the uterus performed, but as her hemo-
globin rate was low, she was transferred to the medical service, Examnation
showed pea-sized jymph nodes mn the neck and marked stomattis with
edema of the mucosa, No enlargement of the spleen Hemog)obm 43 %,
red cells 1630000 white cells 3,200, segmented neutrophils 34 G, mono-
cytes 26 %, lymphocytes 40 %, thrombocytes 139,000 W, negative,
Sternal punctate Conslderahlc hyperplasia, with many monocytes, plasroa
cells and reticulocytes Gradually the white cell count rose to about 2,000,
with 15-20 % of monocytes Duration of the illness at least 6 months Nec-
ropsy: Spleen 20 X 12 X 4 om, hver 31 X 22 X 8 em, the hone marrow
greyish —Disgnosis: Stem-cell leukemia

MOTHER'S SISTER —~Died, Jan 6th, 1933, aged 65, of cancer of the uterus

{death certificate]




SUMMARY

Introduction

The author's motives for undertaking the study, and its
object,

Chapler |

1. The statistical genealogic method 15 used, and the extent
of the matenal defined as regards the categories of relatives
meluded and the diseases in the families about which informa-
tion was particufarly sought,

2 The stated cancer diagnoses have been controlled as
far as possible and have for 427 cases been venfied with a
certainty of 92 per cent, while of 687 persons stated not to be
affected with cancer 4 were found to have the disease.

3 The definttion and vanous types of leukema are men-
tioned Inquines were made of 310 patients with leukemia, and
about the families of 209 of them sufficient data were obtained.
It 1s shown that these 209 probands were representative of the
disease as regards 1ts dafferent types, sex- and age adence.

The difficulty of obtaining a serviceable control materiat is
mentioned The control compnises the relatives of 200 sound
probands, and 1t is shown that there 1s good agreement between

the age distribution of 3641 relatives of these and 404} relatives
of the leukemia probands.



Chapter 11

1. The available communications in the literature, about
familial occurrence of leukemia, are reviewed critically, with
the result that 26 observations of at least iwo patients with
leukemia 1n the same family are accepted as authentic. They
make it probable that hereditary factors play a part in the
production of the disease, but are not convincing evidence of
it being the case.

2. From the investigation of the pedigrees of the 209 pa-
tients with leukemia, the familial incidence of the disease is
estimated to be at least 81 per cent.

Several types of leukemia may occur in the same family.
It 15 shown that the relative frequency with which they occur
is the same for the familial cases as for the disease in general.
As it furthermore cannot be demonstrated that the multiple
occurrence in the individual famly, 1s usually confined to some
particular type, the author believes that leukemia genetically
is a morbid entity.

Leukemua 15 a matter of chromosomal tnherttance. Leukemia
as such 1s not mherited; the author beheves that 1t 1s a question
of inherited disposition to the disease. Simple dominance or
recessivity may be excluded It may posstbly be a question of
falling dominance or polymena.

Sex-hmitation can be excluded, sex-hnkage has not been
demonstrated.

. It is shown that famhal cases of chronic lymphogenous leu-
kemia manifest themselves earlier than 1t 1s otherwise usual
for this type of the disease. Something similar scems to be the
case~—though 1t cannat be proved with statistical certainty,—
with chronic myelogenous and acuie lcvkemia. Members of &
sibship oftenest become ltable at approximately the same age,
and also among more distantly related members of a family
there seems to be an age correlation as regards the onset of

the disease.
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Chapter 111

1. That it should be possible to demonstrate lymphocytosis
In relatives of patients with lymphogenous leukemia is sho?vn
to be a fallacy. All the reported observations are inconclusive
and at most show, now and then, a relative lymphocytosis.

2. The reports 1n the hiterature, of coexistence of leukemia
and permcious anemia in the same patient and the same family
make 1t probable that there exists a relation between the two
diseases. That this is the case is shown by the fact that the
madence of permcious leukemia is significantly higher among
the relatives of patients with leukemia than among the relatives
of the control probands. The author thinks that the selation 1s
due to a common hereditary disposition.

3 A heterologous disposition to various diseases of the
blood-forming organs can not be demonstrated. Blood diseases
were found to the same extent in the patient material as n the
control matersal, or perhaps 1t may have been a question of
cases that can have been either leukemia or pernicious anemia.

Chapter IV

The literature on the occurrence of Graves' disease, myx-
edema and diabetes mellitus i patients with leukemnia or their
relatives 1s reviewed In the author's matenial none of these
diseases seems with certamnty to have a higher incidence than

normal, either n the leukemia patients themselves or among
their relatives

Chapter Vv
1 The literature on occurrence of cancer and leukemia in
the same patient 1s reviewed and the uncontrovertible cases of

coextstence of the two d tabulated

m sch 1c form.,
Considenng that chronic lymphogenous leukemia is

more fre-
quent and 1ts age of onset on the average 10 years later than
that of chromic myelogenous leukemia, the tendency to oc-

e



currence concomitantly with cancer seems 1o be the same for
the two types. The frequency of this concomitance seems to
be too great to be merely incidental. It is doubtful of skin
cancer is particularly frequent in patients with leukemia, The
age of onset of the Jeukemia when associated with cancer does
not appear to be earlier than the usual.

2. Among the 404} relatives of the 209 leukcemia patients
there were 319 cases of cancer, among the 30641 relatives of the
200 control probands only 218. The higher incidence in the
patient matenal was demonstrable in all the categories of
relatives, and hikewise there were in the patient matenal a
greater number of familtes in which the cancer taint was
pronounced, than in the control material It is shown that there
among the relatives of the leukema patients was a signtficantly
excessive incidence of cancer as a whole, due to hugh wmaidence
of all forms of the disease,

The meaning of the term, cancer nisk 1s briefly discussed,
and it is shown that the risk of the relatives of patients with
leukemia getting cancer is independent of the type of leukemia
with which the latter are affected The cancer nsk for cach
category of relatives 1s calculated and the values found to be
between 23 and 48 per cent, with an average of 31 per cent.
The figures are muimima and rather uncertamn, but preassuming
that cancer is a disease entity genetically they nevertheless
seem rather to point to deminant mhentance of 2 gene common
for all the different forms of cancer.

3. The development of leukemia seems to depend on
various conditions, among others on a non-specific hereduitary
predisposition to cancer, which 1s beheved to be present 1o at
least 20 per cent of the population in general, and partly on
one or several genes, the activity of whach plays a role for the
tocalisation of the cancer to the leukon As leukemia seems fo
constitute an entily genetically, 1t1s believed that changes m the
circumsiances of the indrvidual, taken in the widest sense, are
determinmng for the type of the disease which develaps. That



external factors play a réle for the development of the leu-
kemia 1s evident from the varying times of life at which the
disease manifests itself,

While the probability of the occurrence of several cases of
teukemia in the same family 1s rather slight, the risk of near
relatives of a patient with leukemia getting cancer is as high
as up to 50 per cent. The recognition of this fact may be of
importance for the early diagnosis of cancer.



DANISH SUMMARY

Indledning
Atfhandhngens Motivenng og Maal.

Kapitel 1

1. Man anvender den slatissk genealogiske Maade, af-
greenser Matenialets Omfang med Hensyn til Slegtsstorrelsen
og Arten af de 1 Sleegten eftersogte Sygdomme.

2. De opgivne Cancerchagnoser kontrolleres 1 storst mu-
ligt Omfang og venficeres for de 427 Personer med en Sikker-
hied paa 92 */o, medens man hos 687 Personer, som var opgivet
ul ikke at hide af Cancer, kun finder Cancer hos 4

3. Leukeermens Afgreensmng og Undergrupper omtales Af
310 Leukanmikere lykkes det om Slegten ti} 209 at faa tilstreek-
keligt omfatiende Oplysninger Man viser, at disse 209 Pro-
pander med Hensyr 4 Incidens af forskellige Leukamiformer,
Konsproportion og Aldersfordeling er repraesentative for Syg-
dommen Leukarm.

Vanskelighederne ved at opnaa et brugbart Kontrolmate-
riale omtales Kontrollen omfatier 200 raske Personers Steegt-
ninge, Der vises at vere god Overensstemmelse mellem Al-
dersfordelingen af 4041 Slegtninge 1 Patientmatenialet of 3641
Steegtninge 1 Kontrolmatenialet

268



Kapitel Il

1. De i Litteraturen tilgzngelige Meddelelser om familicert

dende Leukemi g kritisk, hvorelter der reste-

n:.r 26 utvivisomme lagttagelser af mindst 2 Leukamikere i

samme Slegt. Disse Tagitagelser gor det sandsynligt, at arve-

hige Faktorer kan veere af wtiologisk Betydning for Leukemi,
men noget overbevisende herom forehgger ikke.

2 Ved Undersogelse af Sleepten nt 209 Leukemikere be-
! i ihere jens til mindst 8,1 %o

Flere L former kan forek i samme Slegt. Man

vaser, at den relative Hyppighed af forskellige Leuka@miformer

f ens for de famient optriedende Tiltwide og {ot Lewkemi {

Almindelighed; da man yderligere ikke kan paavise, at der i

den enkelte Slagt fortrinsvis forekommer een og samme Leu-

keemitype, menes Leukemi 1 arvebiologisk Betydning at viere
en Enhed,

For Leuk@miens Vedkommende er der Tale om kromosomal
Arv, Leukeemi som saadan arves ikke: man mener, det drejer
sig om en arvelig Disposition hertil. Simpel Dominans og Re-

kan udel

Per er Muhighed for sviglende Domi-
nans eller Polymeri.

Konsbegransning kan udelukkes, Konsbundethed kan ikke
paavises

Man viser, at familieere Tilfelde af kromsk Yymiogen Len-
kami mamfesterer sig idhigere end sedvanligt for denne Leu-
keemiform Noget tilsvarende synes trods manglende statistisk
Sikkerhed at veere Tilfzldet for saavel kronisk myelogen Leu-

kemt som akut Leukeem:, Leuk®rm: hos Seskende viser sig
oftest 1 nogenlunde samme Alder, ogsaa mellem fjernere be-

::mgtede Leukeemrkere synes der at bestaa en Alderskorrela-
on

Kapitel! 111
1

Man vi
w Paue:‘:x\’:ez at Paastanden om, at der blandtSlegtninge
ed lymfogen Leukeemi kan paavises Lymfocy-

260



DANISH SUMMARY

Indiedning
Athandlingens Motivering og Maal.

Kapitel |

1. Man anvender den statistisk genealogiske Maade, af-
greenser Matenialets Omfang med Hensyn tl Slaegtsstarrelsen
og Arten af de i Slegten eftersogte Sygdomme.

2. De opgivne Cancerdiagnoser kontrolleres 1 storst mu-
hgt Omiang og venficeres for de 427 Personer med en Sikker-
hed paa 92 %/, medens man hos 687 Personer, som var opgivel
til tkke at lide af Cancer, kun Iinder Cancer hos 4

3. Leukaemiens Afgreensming og Undergrupper omtales. Af
310 Leukemikere lykkes det am Steegten til 209 at faa tilstreek-
keligt omfattende Oplysninger Man wviser, at disse 209 Pro-
bander med Hensyn til Incidens af forskellige Leukemiformer,
Koensproportion og Aldersfordeling er reprasentative for Syg-
dommen Leukami,

Vanskelighederne ved at opnaa et brugbart Konirolmate-
nale omiales. Kontrollen omfatter 200 raske Personers Slegl-
ninge. Der vises at veere god Overensstemmelse meflem Al
dersfordelingen af 4041 Skegtninge 1 Patientmatenialet og 3641

Sheptuinge Kontrolmatenialet

268



kombinerede Tilfxlde ses 1kke at optraede tidligere, end Leu-
kemi sedvanligvis gor det.

2. Blandt 4041 Skegtmnge til 209 Leukéemikere findes 319
Cancertilfeelde, men blandt 3641 Slegtninge ul 200 raske Pro-
bander findes kun 218 Cancertilfelde. Canceroverviegten i Pa-
tientmatenalet er paaviselig for hver Slkglningegrixppe, lige-
som der findes flere svert cancerbelastede Slagter | Patient-
materialet end 1 Kontrolmaterialet. Man wviser, at der blandt
Leukzmikeres Slegtninge er en signifikant forhojet Incidens
af Totalcancer, beroende paa en hoj Incidens af samtlige Can-
cerformer -

Sygdomsrisikobegrebet omtales kort, hvorefter man viser,
at Cancerristkoen for Leukzmikernes Slegtninge er uafhwen-
g1g af Leuk@miens Art. Cancernsikoen beregnes for hver
Sleegtmngegruppe, Verdierne ligger mellem 23 o/ og 48 % og
er gennemsmithig 31 %% Tallene er Minimumstal og er behaxf-
tede med en betydelig Usikkerhed, men under Forudsatning
af. at Cancer udgor en genetisk Enhed, tyder Risikotaliene dog
n@rmest paa dominant Arvegang af et alment Cancergen

3 Udvikhingen af Leukan
hold, blandt andet af ey uspecifs

« at snart een, snart en
direeder, Ydre Faktorers Betydning for

Leukemiens Udvikling fremgaar af Leukzmiens varnierende -

Mamfestationstidspunkt

Med
ﬂe(::lieenl de;:n?;l:l Tinge Sandsynhghed for Forekomst af
e Samm,
- Leukukm nlk“ers . e Sl@gl, naar Cancernsikoen for



tose, tkke holder Stik. Alle refererede Undersogelser er util-
striekkelige og viser hojst nu og da en relativ Lymfocytose.

2. Litteratur om Leukeemi og pernicios Anemi i samme
Skegt og hos samme Individ taler for, at der bestaar en Korre-
lation mellem de to Sygdomme. At dette virkelg er Tufweldet
vises derved, at Incidensen af pernicios Anfemi er signifikant
storre blandt Leukeermkernes Sleegtninge end 1 Kontrolmateria-
let, Korrelationen mellem Leukami og pernicios Aneemi menes
at bero paa et fxlles Arveanleg,

3. Tilstedevierelsen af en heterolog Disposition til forskel-
lige Blodsygdomme kan ikke paavises. [ Patientmaterialet fin-
des Blodsygdomme i samme Omfang som 1 Kontrolmatenalet,
eller det drejer sig om Tilfeelde, som kan have veret enten
Leukam: eller pernicios Anemi,

Kapitel 1V

Litteraturen om Forekomst al morbus Basedowil, Myxoe-
dem og Diabetes mellitus hos Leuk@mikere eller deres Slagt-
ninge gennemgaas Paa eget Matenale ses nevnte Sygdomme
ikke med Sikkerhed, hverken hos Leukemikerne selv eller
disses Sleegtninge, at forekomme hyppigere end normalt.

Kapitel V

{. Litteratur om Leukemi og Cancer hos samme Patient
gennemgaas Litteraturens utvivlsomme lagttagelser af dette
Sygdomssammentref opstilles skematisk. Naar man beteenker,
at kronisk lymfogen Leukamu er hyppigere og desuden optrec-
der gennemsnithg 10 Aar senere end kromsk myelogen Leu-
kaemi, synes de to Lenkemiformer at vise samme Tibojehghed
til hos samme Individ at kombineres med Cancer Hyppigheden
af Leukeemi og Cancer hos samme Individ menes at oversknde
tilfeeldig Sygdomscoincidens. Det er et Sporgsmaal, om Leu-
keermkere paafaldende ofte faar Hudcancer. De med Cancer

270



kombinerede Tilflde ses kke at optreede tidligere, end Ley-
kami sedvanligvis gor det,

2 Blandt 4041 Shegtninge til 209 Leukemikere findes 319
Cancertilfeelde, men blandt 3641 Slegtninge til 200 raske Pro-
bander findes kun 218 Cancertifelde. Cancerovervagten i Pa-
{ientmaterialet er paaviselig for hver Sizgtningegruppe, lige-
som der findes flere svaert cancerbelastede Sleegler i Patient~
matenalet end 1 Kontrolmaterialet. Man viser, at der blandt
Leuk®mkeres Skegininge er en sigmfikant forhojet Incidens
af Totalcancer, beroende paa en hoj Incidens af samihige Con-
cerformet .

Sygdomsnsikobegrebel omiales ko, hvorefter man viser,
at Cancernsikoen for Leukemikernes Simgtmnge ey uafhen-
gig &t Leukmmiens Att Cancerrisikoen beregnes for hver
Stegtningegruppe Verdierne bgger mellem 23 %o og 48 %s og
o5 genhemsnitlig 31 %. Tallene er Mimmumstal og er behwmf-
tede med en betydehg Usikkerhed, men under Forudselnng
af, at Cancer udgor en genelisk Enhed, tyder Risikatallene dog
neermest paa domnant Arvegang af et alment Cancergen.

3 Udviklingen af Leukami synes afhangig af flere For.
hold, blandt andet af et nspecifikt Arveantaeg til Cancer, som
man mener findes hos mindst 20 % af Befolkningen, dels af cet

eller flere Gener af Betydmng for Cancerens Lokalisation tit
Lenkon'en Da Leul

1ar g Hi synes at ud-
gore en Enhed, menes Rndnnger t Individets Kaar taget i

videste Betydning at veere ansvarhg for, at snart een, snart en
anden Leukaemsiorm mdtraeder Ydre Faktorers Betydning for

Lewkaemens Udvikliog fremgasr af Leukdemiens varierende
Mawfestalionstidspunkt

Medens Qex er et ninge Sandsynlighed lor Forekomst af
fiere Lenkaenutifzlde 1 samme Sieegt, naar Cancernsikoen for
in X;le!:keam\kezs narmere Slegininge helt op mod 50 v, Er-
endelse af defte Forhold kan veere af Betya o
hge Cancerdiagnose YA for den ta-
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