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1. INTRODUCTION

Durmg the past few years there has been wtdespread micetest 1 those diseases
1nvels ing conneetive fissue Although the ctiology of systemic lupus ery themato-
sus (SLE) 1s still unhnown, know ledge of the disease has advanced along several
lnes The dscovery of the LT cell phenomenon has resulted in more accurate
diagnowis and opportumty for breader cltnieal and experimental studres of this
ducase Important bas been the alnlity to control many of the distressing chinieal
matifestations by the admmistration of adrenocorticotropie hormone (ACTI)
ancd varous adrenal sterowds, osen though the hasie evelution of the underlying
proces may not be altered In view of these recent devclopments, 1t seemed
worthwhile to assemble the avatable information about SLE and to review it
1 the light of our experience with thys diseace during the past eight years The
most mportant goal 15 diseorery of its etiology, but since this information 1s
lackng at present, a thorough review of the natwial history of SLE may possibly
strmulate new avenues of approach to 1ts study

In 1949 the chimeal course of SLIT as obverved m 32 patients at the Johns
Hophins Hospital was reviewed (238) Sulmequently, an additional 106 patients,
proved to have this discase, have been observed Tt ts the purpose of this presen-
tation to analze the ehinieal features as mamiested 1n these 138 patients, and
to review the pertinent matenal pres rously pubhished concerning this drsease

In each of these 138 patients, the clintcal diagnosts of SLE was established
either by autopsy examimation, the finding of L E cells in the penipheral blood
or through study of materal ohtained at operation Autopsy cxammnations were
performed upon 52 patients Six individuals underwent <plencetomy herause of
thrombocytopenta and the characteristie changes of lupus were found m the
removed organ LT cells were found 1a the pertpheral blood of 79 pateents, ail
of whom had a elimical course compatible with SLE In the remamder, the
diagnoss was confirmed hy the finding of charactenistie changes of hiopsy of
skin, muscle or lymph node Fifty-two of these patients were treated sympto-
matically, while the remainder receved cortisone or ACTH Stxty-two of those
receving hormone therapy hay e been followed for varying penods of time

11, HISTORICAL DRVELOPMENT

A review of the historieal development of our knowledge of SLE serves to
emphasize the remarhable variahility in the elimeal picture as evudenced by
the number of years which passed before the protean manifestations could be
grouped together ax parts of a systemic disease It also tllustrates the difficulty of
determining the full spectrum of a systemic disease whose course 1s characterized
by exacerbations and remissions untit a speeific durgnostic test becomes av alable

Tint to attract attention were dermal lestons of lupus erythematosus de-
scnibed under the term “erythema centrfuge” by Biett m 1828 (24) Later
Helra gave a more detailed deseription and noted two types- dise-like patches
and detach~d or confluent lesions of smaller size (114) In 1831, Cazenave (40)
mtroduced the term lupus erythematodes 1n order to distinguish this disease
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from lupus vulgans Kapos: designated the two forms described by Hebra as the
discoid form and lupus erythematosus disseminatus.

The first description of SLE was that by Kaposi m 1872 (135). He observed
patients whose illness was characterized by fever, touc manmifestations, and
cutaneous lesions resembling those of erysipelas to which he gave the name
“‘erysipelas perstans facen” The significance of the systemic mamfestations of
this disease, and the relationship of the visceral lesions to those i the dermis
were first emphasized by Osler (189) He not only descnibed essentially all of the
varted chimeal manifestations known to occur, but also pomted out mstances in
which the disease ran 1ts entire course to death without the development of cu-
taneous manifestations The remarkable fact 15 that hus description of thix disease,
as illustrated by the fallowing quotation from one of his papers, was madewithout
benefit of pathological studies “By exudative erythema 1s understood a disease
of unknown etiology with polymorphie skin lesions, hyperemua, edema, and
hemorrhage-arthritts occasionally, and a variable number of visceral manifesta-
tions of which the most important are gastromntestinal cmses, endocarditss,
pericarditss, acute nephritis and hemorrhage from mueosal surfaces. Recurrence
15 2 speesal feature of this discase and attacks may come on menth after month
or even throughout a long period of years The attacks may not be characterized
by skin 1ons The visceral p may be present and to the out-
ward view the patient may have no mdications whatever of erythema exuda-
tivum” In 1904, Jadasschn (126) reviewed the disease and referred to the
frequeney of mvolvement of the jomnts, serous and mucous membranes and
Jadneys, and of constitutional manfestations such as fever, and prostration

These mportant contributtons of Sir William Osler and of Jadassohn were
all but forgotten until the 1920’ when mterest m SLE was rekindled by a series
of papers appearng during that period Goeckerman (80) presented a com-
prehensive clinieal analysis of acute lupus erythematosus in 1923, and leucopenia
and thrombocytopenia were added to the diagnostic eriteria (136). The mitial

10nS were d as foll a definite pattern requiring differ-
entiation from other general disorders having dermal manifestations In 1024
Libman and Sacks (160} deseribed four cases of non-bactemal endocarditis,
two of which had cutaneous lesions of lupus erythematosus. The cardiae altera-
tions were described 1 detail by Gross (92, 93) 1n a series of articles appeanng

etween 1932 and 1940 e
" Onz of the important landmarks was the publication m 1935 by Baehr, Klem-
perer, and Schifrin (5) of  paper entitled “A Diffuse Disease of the Perlpher‘::l
Circulation (Usually Assocsated with Lupus Erythematosus and Endocarditts)”,
In this paper the climieal and pathologieal findings . 23 cases were ans!y_vzcd
offerng the most complete deseription of the chmes! preture up to that time
These authors summarized the elinical course as charactenized by irregular feser

T4 -dawaes 4o meviseinns of vanable duration, involvement of_syno‘vml undt

therr 23 patients were female Pathologieaty, wie v v
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perscarditis, or both 1n 17 caces and verrucous endocarditts in 13 A number of
duflerent ty pes of vasenlar lesions wete found on microseopie examnation. Thewe
conssted of sumple dilatation of capillary beds, endothehal proliferation
capillaries, arterioles, and venules, and degeneration or necrasis of vewsel walls
with adjacent thrombosis and hemorrhage A peeular hyahine thickeming of the
glomernlar tufts was frequently scen and these authors decignated this change as
the *“wire-loop” lesion

‘Two years later, Denzer and Blumenthal (33) introduced the concept that SLE
way a systemic disease not merely of blood vessels but of the denvatives of
mesenchyme Later studies by Klemperer, Pollack, and Baehr {146) ted them
to the conclusion that the fundamental changes 1n SLE were mantfested primanly
n the collagenous tissues of the body, and that the widespread visceral lesions
could be 1dentsfied as loral manifestations of the basie connective tissue altera-
tion In 1939, Reifenstein and co-workers (210) presented an analysis of cases
reported m the hterature under a vanety of titles, but presenting what seemed to
be 2 common symptom complex characterized by fever, polyarthntis, poly-
serosttis, endocarditis, erythematous cutaneous lesions, nephritis, anemia, and
& renuttent course, The title of this paper was, “A variable symptom complex
of undetermined etiology with fatal termination including conditions described
as the visceral erythema group {Osler), dissemsnated lupus erythematosus,
atypical verrucous endocarditis (Libman-Sacks), fever of unknown orgn,
and diffuse peripheral vascular diease (Chnistian)”

Perhaps the most important advance n the detelopment of our knowledge
of this disease was the discovery of the L E cell (97) This s apparently a specthe
feature of SLE which enables the diagnosis to be made with certanty 1n the
majority of cases

HI PATHOLOGY

In the 50 years after 1872 when Kapost first desenbed cases of SLE the
autopsy materal p m the | provided no
m our hnowledge of the dicase, as the speeific lesions were overlooked and
death was usually attrbuted to intercurrent pneumoma or tubereulosis The
report of Iabman and Sacks m 1924 was the hrst deseniption of certam of the
pathological changes i SLIZ Subsequently, Gross, Bacbr, Klemperer, and
Schifrin (5, 93, 144, 146), Jarcho (127), Gmaler and Fox (78) and Denzer and
Blumenthal (53), among others, made sigmificant contributions

e. Vescrdar Lesions

Bachr, Klemperer, and Schifrin (5) deseribed vn~(~ular Jestons. thrnughout the
finer ramifentiane of tha ovretamsn an 1 abs ces aboo t
varied fror
lesions of
sociated with thrombn obstructing the lumen Also noted were degencratin e nnd
necrotizing lestons in the wall of such vessels associated at times with thrombosts
and hemorrhage into adjacent tissues Most charactertstic was the pecubiar



206 A. MCGEHEE HARVEY ET AL

hyaline thickening of the capillary walls of the glomeruli which they designated
as the “wire-loop” lesion

Klemperer, Pollack, and Bachr (146) described the pathological changes in
33 cases and painted out that the alterations noted in the various organs must
be regarded as manfestations of a single process inv olving the conneetive tissues
of the body The supporting tisue involved may be in the heart, the glomeruh,
the skin, or in blood vessels which may i turn affect the function of any organ
m the body The primary change was thought to occur in fibroblasts and in the
ground substance These authors stressed the fact that a differential point
between rheumatic fever and SLE 1» that in the latter disease, the alteration is
predommantly a degeneration of fibroblasts whereas in the former, proliferation
of fibroblasts resulting 1 Aschoff body formation 15 dominant. In distinguishing
between SLE and penartentis nodosa, they stated that the changes in the connec-
tive tissue 1 the latter disease are ac lby a picucus mfl;
reaction n which participation of eosinophils 1s usually noteworthy. As a rule, in
periartenitis, the vessels of larger caliber suffer the greater damage while small
vessels and capillaries may oceastonally be affected. They pomt out that the con-
verse 15 true in SLE (Fig. 1 A)

b. “Fibrinord Degeneralion”

Klemp and his coll luded that the morlnd process in SLE re-
volved about a well-defined disturbance of colfagen which may affect al organs
and tissues of the body The essentially degenerative nature of this disturbance is
expressed m 1ts most stnking form by the term “fibrinoid degeneration”. They

{'stated that this disease process r a profound physico-chemical alteration
of collagenous tissues While “fibrmoid degeneration” raay be the most spec-

*tacular expression of this alteratton 1n routine stains, the disturbance may also
mamfest 1tself i sclerosis of collagen which 1s particularly evident n the splenic
lesions The alteration termed “fibrinoid degeneration”, which has been applied
to changes 1n collagenous tissue, 1s usually ck 1zed by brilliant eosinophil
stauung m the hematoxyhin eosmn preparations, metachromasia, positive silver
stammng, and positive staimng for fibrin This leston remams a non-spemhcA and
little undetstood reaction which may be noted 1n a vancty of other condltxfms‘
In these the alteration 1s usually sharply localzed and dentified with qb\'ln.us
direct fissue mjury which may be caused by hactena, tovins, vascular impair-
ment, or a hypersensitivity reaction

c. Hematoxylin Bodres

In 1932 Gross (92) reported the presence of clumps and packets o.f hematosy hin-
staiming bodies 1n the cardiae lesions of cases of Libman-Sachs disease Hfe was
of the opimon that these conglomerate masses were derved from nuc'len'r mnl:
teria! and that they were specific i nature (Fig. 1 B) Further des(‘r.lphon of
these lestans nas made by Ginzler and Fox (78) in 1940. Sice that time (he{
have been nated 1n Jesions of many organs in SLE mcluding the heart, lymP
nodes, kidney, lung, and spleen but always m tissue of mesenchymal ongin.
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F1a 1 A An scute necrotizing fesion in a vessel in the submucosa of the stomach in &
patient with SLE In contrast to the lesions of acute perisTtetitis nodosa, eostnophils are
tare 10 the celfular exudate about this vessel B Conglomerate masses of hematosylin
bodies 1n fyraph node sinusards
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Klemperer (143) found hematosylin bodtes in 41 of 45 cases of SLE studied
histologically  Microscopse analysis has shown that these bodies arise from
an alteration 1n the nucle: of cells which are exclusively of mesenchymal ongin
such as fibroblasts, histiocytes, endothehal eells, lymphocytes, and polymor-
phonuclear leucocytes They are reddish-purple in the hematoxylin-eosin prep-
arations, and are free of any distinctive structure The single bodses described
by Gueft (94) are of cell size while the larger aggregates may be several hundred
microns 1 diameter, and may compose the largest part of a grossly visible
structure such as a vegetation on avalie Studies have indicated that the phag-
ocytized matenal of the LE eell 1s histochemically stmidar to the small hema-
toxylin bodies described Since L E cells are rarely found in autopsy material,
although they may occur mn a fluid medium such as a pleural exudate or peri-
cardial effusion, it 13 probable that phagocytosis of this material 1< uneommeon
m vivo Cytochemical studies of mferest have been carried out on this ma-
terial by Klemperer, Gueft, Lee, Leuchtenberger and Pollister (145). Spec-
trophatometric absorption in the ultraviolet spectrum shows a strong band at
2537 f\ngstrom units which 1s lost after treatment with trichloracetic acid.
Digestion with nbosenuclease has no effect, while the Feulgen reaction for
desoxynbosenucleic acid 1s positive These observations provide evidence that
the bodies are dertved from nuclear chromatin, and that they contain desovy-
ribosenucleic acid Pollister and Leuchtenberger (202) have postulated that the
loss of afimty for methy! green together with the relatively strong Feulgen reac-
tion indicates that the nuclesc acid is in a depolymenzed state. These bod:es may
be found 1n areas in which there are other changes in the extracellular portions of
the connective tissue such as fibrinoid alteration of the collagen fibers, peri-
arteria) fibrosis n the spleen, and merease 1n metachromasia of the looe con-
nective tissuc ground substance Berman and his associates (23) have also
noted the morphologic stmlanty between these hematoxylin bodies and the LE.
cell inclusions, but they were unable to demonstrate depolymerization 1n methyl-
green-pyromn preparations on hone marrow smears The observations of Koffer
and Markert (148) are of mterest 1n this regard They noted that ultray 10let
radiations, x-ray, mtrogen mustard and peroxides in the presence of eosin pro-
duced depolymerization of desoxynbosenucleic acid n ritro While most authors
have considered that hematoxylm bodies oceur only m SLE, Worken and Pearsont
have deseribed similar lesions associated with angiitis in the abhsence of the char-
acteristic changes of Jupus erythematosus (273},
d Inevolvement of Various Organ Systems
In regard to the frequency with which changes are present n% llf‘tropst?: in ”‘.e
artous organs, Klemperer (143) noted verrucous endocarditis in 55 %, peri-
cardial lesions m 70%, myocardtal lesions in 35%, \\ire-loo;? clmugi m‘”‘e
Jadney 1n 60%, focal glomerutar foop necrosis in 83%% and *onion-skin lesfom
1 the spleen m 95% Jessar and his group (120) in 15 postmortem examina-
tions recorded pencardial lesions m seven Instances, myocardial lesions
cight, endocarditis m five, spleme lesions i eleven, and foeal hepatie neerosis
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1 fonr In their series, resal abnormalitics were seen in 13 caxes, seven being
the wire-loop Jeston and tho rcml Infarets Generalaed vaseulitis was & prom-
tment feature 1 eyght pattents, pleurti» v 1, peritomtis in four. In one pa-
tient lestons of hoth lupts ery thematosns and dermatomyositrs were found at
antopsy These figures, which represent only the lesians found after death, are
diffictilt to exaluate i view of the chronie and intermittent course of SLE.

No detaded analysis will be presented of the pathofogical findings w our
senes of eases, but approptiate reference will be made to certan of the data m
1he sections to tallow

Tt 15 notenorthy that the extent of the morphological changes does not al-
ways paraliel the sevenity of the cliucal diease at the time of death (43) As 13
well dlustrated in the following case summary, thete may be a pauaty of ana-
tomical lostans even though the disease rins a very fulmmating course,

Case

U B (#281005) Thus 20 yenr old colored femate bausewife entered the hospita) July 2,
1333 coniplarmng of a sore throat

Two wecky befors, she noted stifincss 1a her fingers and wrists with progression 1o the
elbons and knees orcurnpg mostls in the morntng There wus no sweihag, heat or tocat
tendernest One week before, sbe develaped a pleuritse parm an her doft ehest For one week
she hud asore thrant She liocame progresaively more Jethargie She had fever and was given
pewiciliie and entfontnudes Becanse the febrde reaction diel not subside, she was Lirought
to the hospitat for study

Un admswion she had T 109°F , ' 120, B 20, BP 100/60 There nas a mrcalopapular
eruption aver the clhecks, arms, back and thighs which had aa erythematous appearnnce
There was tenderness without sweliing or local he 1t in the nuddle phalangeal joints, wrists,
ellurws, bups and buces T'uads showed no hemorrhages or exudates Pharynx wag a httle
fheperemte Sowll I mph nardes woze felt at the augle of pach 1an, and in the right supra
clavseular and left axillun regions There was (ewderness aver the thyraud which aas vot
palpable The tunga were clear to pereussion and zusenltaton The heart wns ot enlaried
and no murnuirs nere noted The hiver and spleen could not be felt The uterus sremod
norimal Rectal examination revesled no abnormahities The nech nas supple The cramz)
nerves were intact, and the deep tendon refiexes were equal and active

Duria her two weeka 10 the hospital ber temperature varted between 101° and 105°
There wue & prrallel tnerease 1 the prise rate On the second hosprtal day some enlarge
ment of the erryical 1ymph nodes was noted, but the evidenee of pharyngihis was subsiding
and the tenderness oser the thyroid it disappeared The foltoning days she compiarved of

e g o ‘ .

lstsitan o n o o ter g PN

of 26,000 Routine stains ghowed no bactena OnJuly 7 a perseardial friction rub wags heard
o Vomew Ve o

The fallnq g Aa N N .
. R P . Ve -
' . . -

o0t bowel sounds and nodistention A lumbar puncture on the evening of July 8 revealed
fantly cloudy flasd =ith 39 white eells per eu mm , ul) of whieh » ere poly morphonucicar
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cells Routine cultures and those for tubercle bacilh were stenle There was no loering of

the spinal flnd sugar On July 9 she became comatose with short gasping respirations There

was peniorbital edema and constant twitching of the left side of the face with occasional

twitehg of the left leg Ptosts was noted of the left Iid and the left arm fell hmply when

raised On that day funduscopre examination showed a soft exudate just beneath the gt

dise There was cervical ngidity and defimte enlargement of the cervical and avllary Iy mph
Y e

nadoa Fensll -

peared 1n the left fundus The white count continued to sise, reaching 25,000, with no sig-
wmfieant change 1 the differentinl On the day of deuth, iie putient had a generalized con-
vulsion

The blood and spinal fluid STS were negative Serum glohulin was 3 gm S5 and the L E
cell test was negative The hematocrit was 29

X-ray of the chest showed a pleural reaction at the left base and what was wterpreted
to be underlying areas of atelectasis Later, a pleural effusion was noted, and the heart
shadow was inereased n stze

At autopsy no gross lesions were noted other than the pleural effusion Microscopreatly,
there was evidence of pleuntis and pencarditis and foer of necrosis were noted in Jymph
nodes There nas also found the type of pneumonitis seen 1n systemic lupus However,
manjy sections were searched before any classteal lesions of SLIL were noted, and they were
vers few in number Cytoid bodies were found 1n the nerve fitre layer of the retina.

¢ Biopsy and Duagnoss

Biopsy examination of sk, muscles, and Jymph nodes has been widely used
for the diagnosis of lupus erythematosus Although changes may be found which
are compatible with the disease, particularly when considered along with the
climeal picture, pathognomonte changes are unusual

1 8lkin. In 1932 Goeck: and M ry (81) evaluated the histolog:
changes in the skin 1n 26 cases of discord lupus and 18 cases of SLE. They noted,
in comparison, simular changes 1n the discotd and mn the acute type but different
m degree The earliest alterations nere described as the same in both instances
with vasodilatation and edema of the upper layer of the cutis They recommended
that biopsies be made from a patch of more than two wecks duration as the
carlier lesions are similar to those produced by other cutaneous discases The
acute changes were marked thinning with disappearance of the rete ridges, m}d
mt Ior pidd 1 vesieles No pi ive changes were noted in
the walls of the blood vessels K

In the same year Madden (164) aleo desenbed the histopathological changes
m the epidermis Thrs was often thm, and cdema of the papillary bedies was
50 extreme that the epitheltum woas torn away and bullae arose at the site of
rupture Degenerative changes of the collagen and elastic fibers became marhed
carly, and there was homogemzation of the connective tssue. Partrcularly
prox-nment was dilatation of the blood vessels and lymph spaces m both super-
ficzal and deep eutrs with mild perivascular collections of round cclls and a few

plasma cells

Montgomery (175) noted that pathologieally al !
iscoid to 1anous disseminate types may occur Dilatation o
Iymphaties was followed by extrayasation of leucocs tes toget

I transitions from localized
f blood 1 essels and
her with the de-
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velopment of relative and absolute hyperkeratosts, heratotie plugging of hair
follictes and s eat dizets, neanthoss of the prickle cell layer wath adjacent regaons
of atrophy, hiquelaction necrasis of the basal cell layer, a perrvascular, chiefly
tymphoeytie, snfiltration shout the dermal appendages, and destruction of
elastic tusue where the wfiltration ocenrred In the acute type dilatation of the
superficial eaptitartes and lymphatics and edema of the cutis with atrophy of the
epidermus and bquefaction aecrosis of the basz! cell layer became more prominent
and the mfiltration usually less marhed As the disease progressed atrophic
changes occurred ta the sebaceons glands and bair folhicles Liquefaction of the
basal cell layer apparently results from edema of the lymph spaces and may be
yo marked as to result 1 hehel or hal of bullze.

One of the most exhaustive studies of the histopathology of the cutaneous
lessons 15 that of McCrenght and Montgomery {169} They made a histologse
veview of 118 specimens remaos ed for mopsy or on postmortemn exammation, and
noted the same hrstologie changes within the epidermis m chronte drscond s m
the systemie or duisscrmnated types, although the degree of change was less
pronounced m the disserumated types They stated that it v as apparent that no
single pathologreal change would allow a defimie diagnosrs of hepus ery thema-
tosus Honever, a b i hyperheratoyrs without
beratotie plugging of hawr fellicles, hquefaction degeneratian of the basal cell
layer, edema of the cutis, dilatation of the superfiesal capsBlanes, a cellular 1n-
filtrate composed primardy of lymphocytes and the absence of obhitersine or
prohferatsse ehanges i the nalls of the deeper blood vessels would rertamly
suggest the dagoss (Fiyg 2

o
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Fic 2 Buapey of shin from & patient with SLE Hyperkerstost, vacualar degeneration
of basal epathehial eclls, and inBammation, espreratly penvaseutar,

e ath typuend
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It was noted by Jessar and his co-norkers {120) that s many mstanees the g
agnous could not be made from skin hwopsy 1 patients who later developed
clasacal mamfestations of the disease In steteen patienty i whom the diagnoss
was confitted 2t antopsy, nine had had skm bopsies of whach only three were
posm\,c Bundick zud Elbs {34) sent a questionnaire to leadmg dermatologies

who ind d that a positue di could be made i 75 pat eeat
of the cases with sar biopsy This may be true if alt other information 1s consud-
ered along with that obtamed by b i ofa fesion

2 Lymph modes When token comunctxon with the chmeal picture the
changes noted n lymph nedes remaved by biopsy may be of help 18 diagnosus
Ganzler and Fox reported n case m 1910 (78) ~howimng extensive changes i fymph
nodes The earhiest fesions consisted of foet of cellular necrobiosis with virtually no
reactive mitasmation These progreesed to larger areas of necrowns with complete
celt degeneration, disintegration, and pyknoas [n many of the arcas, some cells
underuent & pkesh-blue granular degeneration of the cytoplasm with pyknows
apparently conlescng to {form strking blmch-violet staiming masses resembling
calewra m hematoty hn-staned matenal In retrospect, these wem probobly
farge aggregates of “hematosyhn bodies” s the lesion preagressed, foam cells
sppeared at the margms with subsequent searring at the junetion of neerotic and
viable tissue Speaific emthediond cel} formatsons did aot des clop wad glant cells
were not seen {Fig 3) Such levions munt be distinguished from thaee of “cat-
serateh™ disease, acute tularerme neeross, lustoplasmony and, perhaps, from
thece of unusual eases of glanders, h hia venereum, tub , SAreot-
dous, brucelloss, and Hodglin's disease In two cases m the present semes the
lymph node changes were diagnosed as Hodghin’s disease an one and reticulum
cel} sarcoma 1 the other Later developments made 1t clear that thewe patients
had SLE

3 Miuscte Madden (165) studved musele biopsy specimens i 32 cases with

tis and lupus eryth A nodular my onbe was seen I MY
of 21 specimens from patients with lupusery thematosts The lesions sere strik-
mg m only one who alo had theumatir fever Therr conelusion was that the
suscle changes i dermatomyontts and Fapns were nonespecfic and simiar
changes oceurred mn theumatond arthntrs, rheumatie fiver, seleroderma, thyro-
tonrosss, and & yamety of ather disorders Lowran (162) stuied senal sec-
tions of muscles from 13 cases with lupus Shght to moderate degeneratne
changes were noted m 73%, winle 37 % of 30 control cases skeow od similar changes
He also noted a vaseular pattern on the venous sde of the cwreutation composed
of edema, cellular reacticn and sclerows These muscle 2nd permenrovascular
changes were identical with thowe seon 1 cases of actne theumatad arthritis
The author concluded that the polymyowtic and penmeuntic nodules of lapus
erythematasus aze Wdentical with those seen 1 rheumatic arthntis and that both
are produced m this vascular pattern of reaction The meadence of focal degen-
eration of NeTves Was greater m the cases of lupus erythematosus than would be
&xpected, but the sigruficance of thss was unhnow s to the author Otter observers
have noted an artentis or phlebitss of the small sessels seon 1 muscles which
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cannot be distinguished with certamty from that seen in penarteritis nodosa and
rheumatoid arthnitis <

It has been our expertence that biopsy examination fs frequently of little
help in estabhishing the deagnosis of lupus, no specific lesion being detected in
patients who are later found to have the discase Thus, in our group of patients,
lymph node biopsy was nonspectfic m 11 nstances and positive m only two. Of
19 sk biopstes only 12 were positive, and only one muscle biopay in 12 gave
information of defimtive value

IV. ETIOLOGY AND PATHOGENESIS
a Infections, Including Tuberculosis

Since the first descniption of SLE there has been much speculation about
etiology. Most of the arguments, howevet, are based on no soltd evidence. During
the early years of this century, one group, mainly German, believed that the
disease was assoctated with tuberculosis and this view dominated the iterature
until the detailed analysic of Keil (137) showed that 1t was untenable Other
observers thought the basis for the disease was a septicemia probably due to the
staphylococeus Detailed bactertological studies have given no support for this
thesis, The disease 1s associated with a frequent inerdence of complicating infec-
tions, particularly pneumonitis, and active tuberculosis may develop durng the
course of the illness In 1941, Kelvin (141) expressed the opimon that lupus was
due to an mnate ch istic of the skin, probably 1, which rendered
1t peculiarly susceptible to the action of tuberculotoun. His conclusion was
based on the result of tuberculin testing in a senes of 148 cases of Iupus and of
240 individuals with healthy skins or other dermatologieal conditions. Among
reeent articles relative to the possibility of infection as an etiological agent 1
that of Welsh (270) This author described the characteristics of streptococci
1solated from the nasopharynx, miected tonsils, apices of infected teeth, and
blood of 16 patients with lupus erythematosus Simular, but ot identical, strep-
tococer were isolated from patrents with } dermatitis hery 5
and erythema multiforme Moolten and Clark (177) claimed to have isolated &
virus from the blood of patients with SLE, but thiswork hasnot been confirmed

by others

b. Endocrine Factors

Certan evidence has 1 a possible endocrine factor m the path s
of SLE Bachr, Klemperer, and Schifrin (5) noted the high inctdence of SFE in
females, and Rose and Pillsbury (221) exted the frequency with which the disease
affects females within the active sevual phase of hfe The latter authors de-
scribed the effects of castration or natural menopause upon the course of SLE
1m six cases and emphasized the desirabihty of further investigation of gonadal
function Koets (147) followed the 17-ketosteroid output 1 a patient with SLE
and showed that dunng the chronie untreated phase she excreted amounts as
large as followed the administration of ACTH at a later stage The anthor con-
cluded that the ketosteroid evcretion i untreated rheumatic discase expresses
the degree of sutomatic defense the body can develop at a given stage
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¢ Allergy or Hypersensiliwnty

Evidence has accumulated to indicate that certam types of angutis are the
result of anaphylactsc hypersensitivity. However, 1n many cases of polyarteritis
which spontaneously develop m the absence of any allergic reaction to a thera-
peatic agent, no specific antigen to which the patient 15 sensitive can be dis-
covered The possibhity of an allerge background ss the cavse of SLE s even
less elear That the disease may develop m its acute form following reaction to &
foreign protem or to a drug does not constitute sound evidence for an allergic
etiology. Rich (213) bebeves that anaphylactic hypersensitivity probably plays
an mportant role m polyatteritis nodosa, rheumatie fever, SLE, and rheumatesd
arthnitis Rich and Gregory (217) found 1n rabbits subjected to protracted ana~
phylactic reactions of the serum sickness type lesions which were compatible
with the sclerous of the branches of the coronary artenes seen 1n rheumatic
fever and also 1 SLE They pomted out that there are a vanety of reactions
seen 1n the latter disease which are also characteristic of the serum sichness type
of anaphylaxis, meluding fever, cutaneous eruptions, purpura, arthrntis, necro-
tuzing nflammatory arterial lesions, focal collagen depeneration, focal necrosis
of lymph nodes and spleen, myocarditis, valvulitis, sterile inflammaton of serous

and sterile TFox (72) has reported a case of SLE de-
\elopmg after the admimstration of tetanus antitoun Stokes, Beerman, and
(246) d that SLE 1s produced by an infeet; Uergic mecha-

msm leading to vascular allergic mamfcstnnom
Tedum beheved (230) that the hypetg\ub\'.\mcm\a penartenal fbroms of the
sp\een and “wire-loop” leslon of the gl 1 SLE are all exp of a
w pnmary allergie “hy il " of the reticulo-endothelial systen He
stated that the vanous phases of the hssue injury, such as “fibnnod” degenera-
tion with mmugration of cells, granuloma formations, and fibrosis as well as
primary necross can be followed most distinetly 1n the lungs where they repre-

sent o foeal allergic pneumonia

Some observers have suggested that the wid d use of chemoth 1

agents may be correlated with the supposed increase i the incidence of SLE,
penartentis nodosa, and other connective tissue diseases Gold (82) reported
eight patients with acute or sibacute SLE all of whom had lesions of the skin
and photosensitivity In seven of the patients sulfonamude or penieillin therapy
had preceded the onset, and 1n four there had been a sensitvity reaction to one
of these drugs It seems likely, n our opimon, that these drugs may act as a
trigger mechamsm for activation or intensification of the disease, and have no
etiological relationship Tn a recent article Gold and Gowing (83) stated that an
antigen-antibody reaction may be the basis of SLE while discoid lupus may
represent a cutaneous reaction denoting hypersensitivity to an infective focus
These two processes may occur independently or together

d Relation to Other “Collagen’ Diseases

Banks (10) and others have grouped together a vartety of disorders affecting
connective tissue mcluding theumatie fever, rheumatoid arthntis, lupus ery-
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thematosus, pertarterttis nodosa, dermatomyositis, and scleroderma Because of
the occurrence of “fibrinoxd” degeneration of collagen these observers assumed
that the diseases may have a common etiologteal bachground, Baehr and Pol-
lack (6) ponted out that connective tissue 1s the supporting and cementing
framework of all organs and tissues and consists essentially of collagen laid
down m fibrils and of a ground substance. They suggested that it has only three
basic ways of reacting to mjury: degeneration, fibross, and cellular reaction
“Fibrinoid” degeneration may occur m any type of connective tissue myury,
according to these authors, and 1s not spectfic for any one type They believed
that “fibrinoid” degeneration of collagen 15 not a pathological process reliable
asa d or for the cl ton of disease They stated that SLE
and diffuse scleroderma have this morphological expression 1n common, but are
so dissimular clinically that they seem related neither to each other nor to rheu-
matic fever, rheumatoid arthntis, serum sickness, periarteritis nodosa, or throm-
boangntis obhterans in which similar collagen changes may occur.

Ehrich (62) believed that m these vanous diseases there is production of an
abnormal gamma globuha which errculates 1n the blood and produces mjury to
mesenchymal tissues When this 1s severe, there may be an increase 1n certain
substances released from the damaged tissues and appearing in the blood such

1

as harides, pectfic hy idase nhibitor, alpha globulins,
and fibrmogen He proposed the term “d. lobul ia” to d

this group and also included primary amylodosis and para-amyloidosis in this
category

Certanly 1t may be said that the etiology of SLE remains a mystery. A variety
of stresses including infectron, exposure to sunlight and to cold, varous allergic
reactions including those to therapeutic agents, trauma mecluding minor surgery,
and other situatons are recogmzed as heing possibly important trigger mecha-
nisms or aggravating factors enhancing the actnaty of an underlying process

V. GENERAL CONSIDERATIONS
a Classification

Classification of reported cases of lupus erythematosus is dufficult; because in
many articles the elinical features are not stated clearly, and because no standard
system of nomenclature has been followed The terms acute and disserunated,
which now imply systemic involvement, have been apphed m the past as deserip-
tive terms to cutaneous lesions, there being m many mstances no evidence of
systemic disease on the basis of the observations reported. Most attempts at
classification have been based on the nature of the dermatologieal mantfesta-

10Ns R
¢ A frequently quoted classification 1s that of O’Leary (188) which divided cases
nto the following types

1. chrone discord

a localized
lized with p usually mild to absent

2 subacute disseminate



SYSTEMIC LUPUS ERYTHEMATOSUS 307

3 acute disseminate

Urbach and Thomas {260) have proposed a different scheme as follows.
1. chrome group

a diccord erythematodes

b disseminated erythematodes

exacerbated group

a diseond with acute or subacute exacerbation

b disseminated with acute or subacute exacerbation
acute group

a acute

b subacute

Many subtypes of the chronie discord verety have been desenbed, being
named 10 accord with some promiment presenting feature such as lupus ery-
thematous nodulans, verracoss, ete

Wilson and Jordan (271) imestigated the mode of onset of the subacute
and acute disseminated forms of LE with particular reference to the mter-
telationships of the varons morphologieal cutanecus types to the underlying
systemic disease process They analyzed 265 cases of disserinated lupus ery-
themat. with f 1ons Among these were 96
subacute and 169 acute cases which fell into one of three groups In Group I,
1n general, the muco-cutaneous lesions were acute and often widely disseminated.
The interval between the onset of the dermal lesions and the development of
systemic mamfestations was usually short In Group III the lestons were of the
chrome inflammatory type, and associated with a longer intervat between the
occurrence of the cutaneous lesions and systemie involvement In Group II the
lesions were of an wtermedhate type, occaswonally showing atrophy, and as.
sociated with an mterval of wmtermediate duration between onset of the eu-
taneous lesions and systemie ;mvoh ement.

Attempts to clasufy the disease into neute and subacute eaterories other than
with reference to the course of the shin lesions serves no useful purpose It 15
well-known that the coursc of the disease tends to vary from moment to moment
as far as seventy 1s concerned, and the “acuteness’” of the illness merely denotes
the severity of the constitutional manifestations present at any one period Arnold
{3) and Hasenck (103) advocated the term “‘systemic lupus erythematosus™ 1n
referring to the generahzed form of the disease, and reserved the terms diseord
and disserminate to describe the shin lestons This seems the preferable use of
terms at the present time The climeal picture presented by this disease, SLE,
of which 1n our opimion the shin lesions shether chrome or acute are only « part
of the same process, 13 so varted 1n 1ts mamifestations and course that no stmple
classification of eltmeal types 1s feasible

)

@

b Incidence
The exact incidence of SLE 1s obscured by the fact that many cases have
doubtless gone unrecogmzed It 1s not possible to determine whether the discase
1s now oceurring more frequently, although a number of ob<er ers feel that 1t 1s
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The development of the LE ecell test has led to detection of many cases pre-
viously regarded as having other disorders. There is general agreement that SLE
can no longer be regarded as an unusual disease entity. Dubois (36) reported
that at the Los Angeles County General Hospital the disease was diagnosed in
only 11 patients from 1948 through 1949 During the following two years, when
an active search for new cases was under way utihzing the LE coll test, the
dragnosis was made m 44 cases However, these figures eannot be interpreted
asdicating any change in the merdence of the disease.

c. Sez, Race, and Age

Of 23 cases reported by Baehr, Klemperer, and Schifrin (5), 22 were females.
With the advent of the newer diagnostic tests, the disease has been recognized
with somewhat greater frequency 1n males and numerous cases have now been
reported n Negroes Reported figures as to sex, race and age of onset are given
i Table I Only recent articles are quoted because of the newer methods of di-
agnosts Among these 1t 1s seen that females predomnated in all series The peak
mcidence was i the second, third and fourth decades, but the age at onset ranged
from two to 67 years In general, the racial distribution was similar to that of
the particular hosprtal population concerned

Montgomery and McCreight (176) compared a large series of eases seen at
the Mayo Clinic before 1938 with another observed since that year. They drvided
the cases into three categores: acute, subacute, and chronic. They noted an
tncrease m the pereentage of females in the latter series, but no signtficant change

m the age at onset
In Chart 1 15 seen the age, sex, and race distribution in our own serics of cases,

d Famihal Occurrence

More than one member of a family may be affected with lupus erythematosus
Legobbe (157) compiled a series of such reports by various authors describing the
cutaneous lestons i more than one member of a family. Most were sthlmgs In
one family there were eight cases, and 1n another, four. There was no statement
as to systeric mamfestations The author reported three cases of lupus in the
members of three families of common descent Jaworowsha (128) deseribed
discord lupus erythematosus 1n three sisters Sequeira (231) presented cases of

TABLE [
Systemic lupus erythematosus, age at onsel, sex, and race incidence
She & Preafsky Present Series
Authors [ sy o cases) e casen)
, Females | 5 Cw | o1 i
% White race | o1 | —
Age onset 2
? 2 yr
Average 27yt
Peak . 819 (1040 yr) 5655 (over 20 yr } | §0% (1040 3r)
2-67 yr 35631 53 yr

Range I s se0yr
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DISSEMINATED LUPUS ERYTHEMATOSUS
AST ONSET, SEX ANG RACE IRCIDENCE
05 CASES

O WHITE pATIERTS

2 6z FEusLE
W COLORED PATIENTS
sunpeR mALE
or " WFENALE
pariEnts

DECADES ° 1 2
Cuirr ) Age at onset and the sex and race terdence o 107 easea of SLD

%o misters with the disease Both children suffered from blueness of the ex-
tremties during the winter months and one had afbuminsra Shearn and Pirof-
shy (234) noted SLE in two members of the same family, and Dasss and Gutndge
{52) reported 1ts aceurrence in wlentical twin sisters,

e. Predisposing Faelors

it hias long been observed that a number of factors have an appurent rela-
tronshsp to the onset or exacerhation of the eutancous or other mamfestations
of this disease Amang the most prominent of these which hav e been commented
upon tn recent repurts are exposure to suntght or ultraviolet rays, the presence
of focal infeetion or rection to foreign protem etudimg tubereutoprotein, reae-
tion to avaricty of therapeutic agents meluding guld, sidfonamides and pemicithn,
and finally emotional trauma

Foral nfections, for example, were noted s essentially half of the patients
ohizers ed by Shearn and Pirofuky (234) Jessar and his eo-workers (129) found no
retationsiup of the diwease to upper respiratory fections hut noted that senm-
tivity to sunhight was s preaipitatng factor in 272 of thewr ¢ases. In many reports
there was a frequent story of the use of sulfonamides or other antituoties bt no
clear evidence uf 3 temporal relationshup to onset Gold (8.2 presented s study of
eight patients with acute or subacute diseminated lapus, all of whom had feaons
ot the skin and seretny 1ty ty suntight In ~even, sulfonammde or peniciiln therapy
had preceded the onset, and i four there was 4 histary of a sensitinity reaction
to one of these drugs Many observers have felt that any allergre type of reac~
tion was purely dental or, perhaps, responable for a flare-up of the disease
after its onset Another view was that allesgic reactions are an intnnsic mamfes-
tattont of the disease process Thisis a dufficult pownt to decide since only recently
ks it been possible to reach a reasonable conclusion as to the initial manfesta-
tions of thrs disease, and ta determme the tme of its onset with accuraey.

Slocumb (238) has stated that patients with rheumatord arthrtis whe have
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developed chronic hypercortisomsm may exhibig during hormone withdrawal a
panmesenchymal and panangutic reaction If the reaction 1s sev ere there may be
fever, perrearditis, pleurssy, signs of pulmonary consohidation, renal i olvement
and hypoalburminema In 15 patients the L.E. cell test was positive and i four
there was a false positive serologic test for syphulis Simce 1t 15 not uncommon for
exacerbation of SLE to occur during withdrawal of cortisone administration, it
secms most reasonable to assume that these patients had this discase which had
previously been mamifested by arthrits alone

Prolonged adi ration of hyd hthalazine m the of hy-
pertension has been followed m some patients by a syndrome which resembles
SLE (60, 182) Manifestations mncluded fever, arthritis, polyserositis, and pneu-
momitis In several nstances the LE cell test gave positive results. The sigmfie
cance of these observations remains to be clarified, but 2s will be discussed later
hypertension 13 uncommon 1n patients with SLE In a recent artiele, Perry and
Schroeder (196) noted this compheation 1n 8 1 per cent of 211 patients who had
recerved treatment for two to 22 months, the total amount of the offending agent
ranging from 25 to 350 grams The fully developed picture resembled SLE,
according to the authors, but 1n only one case were L E cells found.

Most of the patients m our own series had excellent general health prior to
the onset of SLE Several of them, however, had a history of antecedent chrome
or recurrent upper respiratory mfections, meluding sinusitis and tonsilhitis, but
this group 1s too small to have significance.

The meidence of various clinical mamfestations of allergy was carefully sought
1n our patients While a wide variety of allergic phenomena frequently occurred
after the disease had made 1ts appearance chmeally, they were not common
pnior to that time (Table IT) It was as if the development of SLE gaverise to a
state of altered reactivity which was then associated with the frequent occurrence
of allergic phenomena

Repeated acute exaccrbations of SLE followed drug reactions which seemed
0 serve as tngger mechanisms for 4 series of events which sometimes terminated
1n the patient’s death In certain cases it appeared that a particular drug'or other
allergic reaction 1mbated the disease process, but usually close analysis of tl:]c
lustory revealed the prior existence of symptoms. From the therapeutic Ftun o
point, patients with lupus should be given drugs or othc.r agents likely to mdllwf
an allergic reaction with even more caution than in mdw.du'nlq \ut.hout this
disease The following case summary illustrates these difficulties This patient
had  long Miness and was told repeatedly that she had an “allergy” In retrospect
1t 1s probable that she had chronte SLE with remissions and relapses

Case £

M C (¥611028), a 42 year old white school teacher, entered in May, m?l cor:ﬁ{::ﬂ:":
of goneralized edema of 10 months duration At age 13 she developed parotid swelling 2¢-
at
d
]
-d

with periorbital edema and conjunctival injection At age 54 81 Ly ulticaces =
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TABLL II
Allergee mansfestations tn systemic lupus erythematosus
{Present Seriea—103 Cases)

Belore Diagnosis. After Diuagaosis.
Urtiearta—usually attrbuted to food { n
Tsy fever 2
Contact dermatitis 1
Drug reaction®
ACTH None
Penerllin 2
Sulfonamides 1
Streptory cin None
Chloramphenicol None
Gold 2
Quinine | 1
PABA None 1
Aureomy cin ‘ None 2
Others | No data 8

* Frequently resulted 1n severe exaverbation of the lupus erythematosus persisting
long after cessition of drug admwmstration In three instanecs patient sensitive to two or
more drugs

wath arthralgia thaught due to fish One year later she was told she had virus pneumoma on
four oceasions during  four month pertod She was entically ll with fever, maluse, myalgia,
arthralga, und several and had At age 38 she had parotid
swelling assocrated with local inflammation and pus was evacuated 1nto the bueeal cavity
She developed facial edema folloning the adrunistration of sulfonamide From this period
on her strength progressively declined She had several episodes of “flu each year charac-
terized by fever, maluse, myalgia, and arthralgin One year before admssion she noted
onset of dependent edema associated wath swelling of her face She noted blueness and
numbness of her fingers on exposure to mummal cold Sremontha later she had ew elling about
the eyes nssoriated with a scaly, erythematous eruption Tdema progressed and alopecra
developed

On adnugsion, the temperature was 10t°F (R), pulse 90, respirations 24, blood pressure
115/65 She appeared chromeally 1) and had anasarea The shin was dry, sealy, and thick-
ened In the periorbuta areas there was edema and the skin was ery thematous and sealy,
The finger tipa were atrophic The mucous membranes were pale Cytord bodies were noted
10 the funds There were palpable cervical and sxillary lymph nodes Medium riles were
heard at both lung bases A soft sy stolic murmur was noted to the left of the sternum The
hver was palpated two finger-breadths belos the costal marmn There was ascites There
waa alight swelling of the fingers, but othernise no objective evidence of arthnitis although
sho complained of pmins over muny jointa

There w.a5 no anemia The white cell count was 8,000 with a normal differential Serum
alhumin was 19 gm G, globulin 3 gm S, X-ray of the chest revealed a pleural reaction on
the right with some fluid Tests for L E cells were positive on several oceasions Llectro-

Towered 10 100 mg » day and her weight was 14 1b
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VI. THE CLINICAL MANIFESTATIONS OF SYSTEMIC LUPUS ERYTHEMATOSUS
a General Considerations

The meture of the disease at onset may assume a wide variety of patterns A
single organ system may be mvolved such as the skin, jomts or kidneys, or
severa)] systems may be implicated The skin and Jonts are most frequently af-
fected singly, but any of the organ systems may be, suggesting that the patient
has a localized disorder rather than a generalized process The following 15 a st
of diagnoses made by various physteians who saw our patients during the early
stages:

1 Rheumatic fever 13 Epilepsy

2 Rheumatod arthritis 14. Acute psychosis
3. Other disorders involving the 15 Drug reaction

skin 16 Septicemia

4 Latent syphbs 17 Dermatomyositis
5 Idiopathic thrombocytopenia 18 Lymphoma

6 Anemia due to other causes 19. Scleroderma

7 Leucopenia due to other causes 20 Tuberculosis

8 Pleurisy due to other causes 21. Trichmosis

¢ Virus pneumoma 22 Brucellosis
10 Raynaud’s disease 23 Bactenal endocarditis
11 Fever of unknown ongin 24, Funetional illness

12 Acute nephnitis

The 1mtial manfestations may be so vague that it is difficult to be certam
when the disease has actually begun The patient may state, for example, that
she “has always been sensitive to the sun” or has had recurrent mild acl'nng n
joints since childhood Often the patient does not appreciate the connection he-
tween the present 1illness and some 1s0lated incident 1 the past, such as pleursy
or a skm eruption, and fails to report 1t The observer may be uncertain whether
a particular past ineident such as an episode of pneumonia or an outbreak u.f
luves was due to SLE Table IT1 15 a summary of the initial mamfestations of 103
of the patients i our series .

As pomted out by Ross and Wells (223) the more smportant mamfestations
of the systemic deease were adequately described fhe older.memture, bu:
many of these early reports are capable of interpretation only in the bight o
recent knowledge Many cases, until the advent of the newer dlagnosnc tests,
were d or were d. d ding to the major presenting difficulty
such as rheumatoid arthnitis In many with dermatologte mnmf@tntnons, lttle
attention was paid to such systemic symptoms as fever, malaise, weakness,
fatigue, lows of weght, and arthralga .

8tlfgd‘?:ﬂa sa freq({fent finding and may be focal or diffuse. Skin lesons may nPO‘
pear early or late or not at all during the entire course of the illness There ;ls ?e
classic pattern of the disease, although a large p.ercenmge of the pn(lf?n:’sf :'ler
jomt or cutaneous mamfestations, as well as constitutional difficulties with fever,

fawrly early in the course of the lllness.
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TABLL IV-~Conlinued

Number of Patients

| | P s b
i—total l
1 %
1t 10 lls {3
8 21 &
e 5
A pain 10 7 22 | 35
m 6
s 24 15
urnan
t—total (Some abnormnlity such as al-
huminuria, abormal sediment) 6 5 | 6
aak (mald) 39
(moderate-severc) 2
(urem1a) n 16
\lenorrhagia 1
Cuntral nervous system \
Py choses 2 a
Convulsions e 31 7|18
Hemplega 2 2
Huological false poutive STS® 15 8 2 | 19
Positave skin biopsy i 10 o 19) | 52 (23)
Positive Iymph node biopsy 1 (of 13)
Positive muscle biopsy 1 (of 12)
Leucopenta (1 count below 4,500 I W |
Anemua (helow 11 gm ) |18 8 95 | o7
Thrombocs topenta 2 10 3t
LE cell test (% positive, no performed) 82 (96) | 60 (60) P et @D

* These were not Proven by the treponema 1mmobilization test They indicate positive
tests of the routine type which were of low titre m the absence of definite history of or
lestons pathognomonic of syphilis

observer must search the bachground for past illnesses which might be related A
present occurrence may gain meaning from what has happened i the past

The disease may appear with a confusing array of manifestations resulting
from multisystem involvement i which 1t 1s difficult to detect any obvious con-
tinuty Joint, and with somewhat lesser frequency, muco-cutaneous mamfesta-
tions are commonly present 1n episodic fashion and are helpful in pointing towards
the correct diagnosis

The followng case hustory with a number of 1solated episodes mvelving various
organ systems, and the final diagnosis of SLE made only after many years,
tllustrates some of the features discussed above

Case 3

L W. ($210496), 8 49 year old colored female, wag admutted for the fo\n’(eenth time on
ctober 3, 1933 Except for muld and ehght

she
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TABLE IV
Percentage 1ncrdence of certain manifestations of systemic lupus erythematosus

Number of Patients

!
J

Harvey et al , Dubms | Jessaret| Shearn &
(105} 2} al (4] Jhm(sly (&
General
Weight loss n 82 00 | 7
Fever 26 97 as | 100
Skin
All t3pes 85 52 68 | o1
Butterfly 39 s
Photosensitivity 1 20 5
Pigmentation 12 16
Purpune 9 — 15
Mucosal 14 11 18
Hives 7 —
Alopecta 3 51
Raynaud’s 10 2 6] 6
Joints
Arthritis and arthralgia %0 %0 77 | 8
“Typical rheumatoid” with deformity 27 31 12
Lymph nodes
General enlargement 34 42 27 68
Localized enlargement 2
Splenomegaly 15 8 21 | 4
Hepatomegaly 32 3 29 | 44
Jaundice 3 1 12
Ejye grounds—total 30 32 20 | 28
Cytord bodies 2
Hemorrhages 10
Exudates 5
Lungs
Pleunsy 5 60 50
with effusion 16 55 39 | 24
Pneumonia, lupus 2 2
bactenial 2
Cardiae
Total incidence 52 — 70
Enlarged beart. 15 3t 2
Cardiac failure 3 .
Systolic murmur 41 42 8 | 7
Tabman-Sachs lesrons 12 (of 38
autopsied)
Pericarditis 45 a4 23 },f
Myocarditis (inel gallop rhythm) 16 (of 38 |18 2
autopsted)
" n 18 | 32
ypertension
Conduction defects 5 I
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Dubois (56) noted that arthritis was the most common presenting feature
1 hus G4 cases, being the mittal mamfestation m 34 per cent The picture was
usually typieal of early rheumatord mvolvement and m most acute cases there
was arthralga of the proximal interphalangeal jonts as well as of the elbows,
knees, and ankles In s eases fusiform swelling of the proximal interphalangeal
Jomts was common 1n the exacerbations of the disease, and 2 persistent deformity
was described n 30 per cent Ie observed, as have others, that patients may
complam of arthralgta, with or without joint swelling, for many years prior to
any other evidence of systemic involvement.

Lowman (162) examined the synowial tissues pathologieally n five patients
with SLE. coming to autopsy and noted that the vaseular changes were 1dentical
with the pattern of reaction scen elsenhere The stroma showed cdema ymtially
and subsequently fibroblastic response with ultimate fibrosis The synovial
lining cells only accasionally showed hyperplastic changes He stated that the
vascular reaction was simular to that seen in active rheumatod arthntis In a
patient who had had classical theumatoid arthritis for many years, recently
autopsied m the Johns Hopkins Hospital (autopsy #21097), the typical his-
tologieal changes of that discase were described mcluding massive rhenmatic
nodules showing collagen degeneration Also seen were typieal lesions of lupus
erythematosns 1n the spleen and heart

Bennett and Dallenbach (20) studied at autopsy the synovial membranes
from two untreated cases The synowvial tissues revealed remarkable deposits
of fibrin upon and within the intima Other morphologic evidences of mnflamma-
tion were almost absent “Fibrinoid” change n synovial and sub-synovial con-
neetnne tissue was also observed 1n scattered areas These two patients died after
illnesses of 29 and 10 months and had revealed sumlar alterations chimeally
with permstent artbnibis After this long penod of arthntis there were no ad-
hesions across the jomnt clefts and pannus had not developed at the penchondral
margins of the cartilage surfaces The cellular components of the inflammatory
exudate were mummat, and the changes were thought to be unlike those of
theumatod arthritis

In a group of 105 of our pattents, there were only ten who did not have jomt

mvoh ement While arthnitis may oceur at any period during the course of SLE,
1t was frequently one of the earhest mamfestations, and 1n €3 per cent joint -
volvement oceurred during the mitial epsode of illness Arthmtis was often the
sole early leading to the 10n that the patient had some
other type of joint disense such na rheumatod arthntis In nther nstanecs, the
mtial epsede of arthralgia or arthritis was assoctated with additional exvidences
of discase, such as eruption, fever, or pleuritis In patients presenting with ar-
thritss, a long persod sometimes elapsed before other typical manifestations of
SLE appeared as 15 illustrated by the following ease

Case 4

K L (#464514), 2 36 year old white male, s admitted for the first time on January 6,
1050 Twenty years before admssion he developed migratory polsarthritis which spon.
taneously subsided For the subscquent 12 years he was well, at which time a small ery-
thematous pateh appenred on his nose When treated with 1odine and ultra viotet ight a
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had heen well until 1936 when she had an acute pleuntisand developed poly arthralpaattrb.
uted to an infected tooth The arthralga permsted termittently, but she was relatively
well until 1946 when she developed fever, hausea, vomiting and bloody diarrhea A diagnosis
of baeitlary dysentery was made but not proved, and she recovered over a peniod of three
weeks. In 1919 she complained of exertional dy spuea and beeause of  mutral aystolic murmur
and arthralga, o diagnosis of rbeumatic heart disease was made At the same tume she de-
veloped a cutancous eruption snvolving the face and upper trunk which was ealled “sca-
bies” In June, 1953 she nas admutted complaning of abdominal cramps, rectal bleeding
and loss of 65 Ib 1o weight over the preceding five years The blood pressure was 160/100,
the hematoent 21, blood BTS doubtful and serum glohulin cancentration 5 gt per cent
Albuminuria was noted and after hemorrhordectomy she became oligurie for a brief penod.
On October 1, 1953 she entered the Gynecological service complarning of crampy patn in the
Ieft lower quadrant and bouts of hematuria For four months she had felt weak, had *“mild
sweats”, and “shaking” paing in the chest Her hematocrit way 17, and the NPN 71. The
unnary sediment was loaded with white cells and erythroeytes Urine culture showed Colt
aerogenes L E cells were found m the peripheral blood There was also evidence of myo-
cardial involvement with heart farlure

It acems clear that this patient had had SLI for at least 17 y esrs with episodes m which
there was involvement of the pleura, joints, heart, ekin, intestinal tract, and finally the
kidney with renal insuffictency  Comphicating the last episode was a urinary tract infection
After treatment of the infection she was placed on cortisone and has been asy mptomatic for
several months

b Joint Manifestations

Kapon (135) observed the occurrence of arthralgia n SLE and noted t.hat
Jomt complamts may precede the fulmnating phase of the illness Jot mar{lch-
tations mecluding arthralgia and arthritis appear in the majority of cases. XFexfon-
stemn and his co-workers (210) reviewed 18 cases and noted artieular manifesta-
tions i all Migratory prthritis was noted 1 23 of 30 cases described by Coburn
and Moore (43), while Baehr and co-authors (5) observed joint u!vohemont
1 17 of 23 cases Slocumb (237) described ten patients 1 whom the joints were
acutely pamful and swollen with local redness and heat Six of the p.:\t'lents l{ad
acute and subacute attacks of swelling, pain and redness of the joints with
restdual jomt swelling, stiffness and pamn between attacks One developed 8
chromie, progressive, deforming arthritis .

Much more commonly seeh, 1 our experience, than these stnking oh;.ectnc
changes 15 the complaint of arthralgia with mild, soft tivsue swelling without
redness or much local tenderness.

Friedman, Swartz, Trubek and Steinbrocker (74) stated that the a}’i:cula‘;
manifestations may be classified into three major groups: first, m)"a]gms an.c
arthralgras, second, acute or subacute migratory polyarthntis; and third, chr;‘)‘x:1
progressive polyarthnitis with deformuty They noted that thg cases are d
misdiagnosed as fibrositis, rheumatc fever, or rheumatoid arthritis. "

Sheatn and Pirofsky (234) stated that the mgratory polyarthritis see!;\ n
this disease may be smular to that of rheumatic fever, and that mol('ie lh.fmnc-l‘
of their patients had varying degrees of heat, sw elling and local re nies‘~, o
and Wells (223) found the jont changes indistinguishable from lhmc(;) b \eu“m‘
tod arthritis in nine of their 34 cases They stated thutlud\'ancul estrurm "
of the articular cartilages a< scen m rheumatoid arthritis was not frequently

demonstrated
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migratory in character, though localization m a few jomts, partrcularly the
hands, wri<ts, and knees, also was common, In shightly Jess than one-half of the
patients, the arthritis was characterized by local signs of inflammation, such as
redness, swelling, and heat, In the remainder such signs were absent, there being
only arthralmia Characterstically, there was a disproportion between the seser-
3ty of the discomfort and the objectise evadences of arthritis Sheletal deformities
were frequently assotiated with chronie arthntic involi erent, In 28 of 95 pa-
tients with arthrites 1t was deseribed as typrenl of theumatoid arthntis (Fig 4).
In some patients contractires, muscle atrophy, and jotnt deformity (Fig 5)
were marked, nt times being completely disabling In contrast were mdividuala
who had severe pans for many years wathout des eloping disability or deformity.
The pan vared greatly 1n mtensity, at times being mild and fleeting, st other
times excruciatingly severe <o that the patient could not be touched without
erying out

Tenderness m the muscles and the penarticular tissues frequently accompanied
the arthntis Commonly there was an element of both myositis and arthritis At
times theic was a marked degree of muscle involvement, mamfested by soreness
and tenderness of the muscles and less frequently by <es ere muscle atrophy This
was most promment ahout the shoulder girdle and the upper extreruties In tno
nstances the museles were so extensiyely myvolved that the diagnos:s of derma-
tomyositis was suspected until post-mortem esaminationn one ihstance and the
discovery of LE cells in the other The pronounced degree of wasting of the
shoulder mirdle museles gave nise to the possibility of wome type of primary
myopathy 1n a few mstanees

Spontaneous 1cmission of the jont involvement was common, the arthntis

F1a & This patient had had SLL, for eleven months Nate the symmetrieal enlsrgement
of the mnddle phalangeal joiats and the atrophs of the mtninsic hand muscles
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florid erythematous eruption appeared on the butterfly area of the face, soon spreading to
mvolve the forearms and shoulders At the same time there was marhed myslgia, The erup-
tion persisted, but he was otherwise nell unti) three years prior to admussion when be had
a febrile illness associated with polyarthritts, diagnosed as 1nfluenza He was admitted 1n
January, 1950, because of another recurrence of fever and arthritis, st which time LT
cells were found in the peripheral blood and skin biopsy showed changes compatible with
lupus ery thematosus

Darng the elinieal course of SLE, attacks of joint pains recur episodically,
the periods of active joint 1nvolvement lasting from a few days to months or
cven years Several of our pattents complamed of peculiar fleeting pain m one
jont, lasting but a few hours and then disappearing only to reappear i another
Jomt Joint mvolvement was usually promnent during any period of exacerba-
tion, Stress of vartous sorts seemed to precipitate this occurrence; for example,
heavy exertion, operative procedures, drug reactions, intercurrent infections
(commonly of the upper respratory tract) as is illustrated in the following
cases:

Case §
A G (%495127), a 37-year old white female, was admitted July 29, 1951 When 8 sears

sulfonamide for n suspected urinary tract infection following which she developed an acute
illness math severe polyarthnitis, spilang fover, chills, malaise, weight loss, and neskness
On admission her joints shawed chauges which were described as being typical of rhenma-
tord arthnitis L E cells were found in the perpheral blood

Case 6
O 1 ass3 oo ¥ .02 080 Tp 1915 she
from this
- until the

time of admssion In 1920 she had chororetimitis L hree weeks before adinussioi n!l[;r ;:-
usually strenuous exertion, she developed redness and swelling 1n her. hm.“}i‘im“i'f.momé
wore
ood
verd

purgrece an

Qv maaka nmnr to her second admission she was agau gven Luulusgus S
" nt

- he

Any jomt n the body may be wvolved by the artheitic process of SLE o5t

commonly 1mplicated m our cases were the hands, wnists, e.lbm.‘.%; ;hzxédihmé
) 1l joi

knees, and ankles In several the temp  ond 1

spine 'xmd hips were involved Severe nvolvement of %he spine ﬂ{ld pcl:) 15ct 1:{1:18"

at tumes suggested Marie-Strumpell arthntis The joint pains were m




SYSTEMIC LUPLS ERYTHEMAT0SUS 321

ease, He noted that the disease may run sts entire course without cutancous
lesions Jessar and his co-w orkers (129) noted a <kin eruptton in 84 per cent of 323
patients. The lesions were pruritic m 16 per cent, and a typreal butterfly dis-
tnbution was noted 1n 43 per cent, in half of whom 1t was a preterminal mamfes-
tation The shin im ols ement varied from mild erythema to yesicular and bullous
lesions with at times crosion, crusting and scar formation

Dubos (36) recorded abence of skin lesions in 16 per cent of his series of 64
¢ases In the remainder, the dermal mamifestations were pleomorphie in character
sarying from maeules to bullous lestons He recogiized that involvement 1n the
butterfly area may be tranwient with a mud ery thema lasting for a few days or
1t may be chrome extending over a periad of years Accompanymg it may be
edema of the skin and periorbital tissues resembling angioneurotic edema Scal-
ing may oceur and even 1n the dissetminated lesions of SLE, atrophy may take
place. With heahing, pigmentation may remain and at times leucoderma des elops
i areas previouly the site of cutaneous activity Lesions on the extremities are
not uneommon and consist of small erythematous macular areas or erythematous
papules scattered oy er the arms and legs whtch may ulcerate and heal by searring
On the hands there may be areas of erythematous mottiing which blanch on
pressure although the lesions may become fived and at times undergo necrosis
This author stated that the most charactenistic lesions other than the discord

Bachr, Klemperer, and Sehfrin (5). They stated that at the onset or later in the
course of the disease vascular lesions become vasible on the shin as ery thematous
macules or patches which tend to become confluent The erythema may myvolve
the butterfly region and also be present on other areas of the face and neck, par-
tieularly those exposed to the sun They also noted the charactenstic erythema-
tous changes located on the ends of the fingers, about the nailbeds, on the thenar
and hypothenar emunences, and on the terminal portions of the toes and the ball
of the foot, Arcas subject to friction or mechanical trauma developed erythema-
tous changes and purpune or petechia) arcas were often seen within the erythema-
tous patches They noted the pigmentary changes and alo the development of
shallow uleers on the mucous ! ded by an erytl or
bemorrhagic areola When viewed under the eapillary microscope the i olved
gkin about the nailbed eontained many more patent and dilated capillanes than
normal which were visible through a hazy film due to the exudation of serum into
the subeutancous tissues This exudation may be «ufficient to elevate the conum
Bm{ result in the formation of small blebs

Keil (139, 140) has written extensively on the morphologic vanants i the skin
0 SLE, their relation to other diseases, particularly upon their differentiation
frorg the lesions of dermatomyositis
Wilson gnd Jordan (271) stated that in the great majonty of cases atrophy
does not dey, elop 1 the acute lesions of disserninated Jupus, but that this 1s not

universally {rye, They reported that, 1 addition to the pseudo-atrophy due to
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Fig 5 X-ray of the hand 1n a patient with SLE who had chrowe arthnitis The ostea
porotic changes and the alterations in the carpal areas ineluding narrowing of the zomt
spaces were Interpreted as similar to those seen 1n rheumatord arthritis

subsiding for varymg pertods of time, not infrequently for many years, as already
indicated and as illustrated by the followimg case*

Case 7

H T (#415738) was a 34 year old white female, whose allness began 16 years before ad-
mussion m June, 1052 with onset of migratory polvarthritis with redness, swelling, and heat
which was present intertmittently for ten years but left no 1esidual changes 1n the joints
After freedom from pain for si¥ years the loner spine hecame 1nvolved in the “arthritic’”
process Though she lost 20 1b 1n weight, she was not aware of fever For an indefimte
peniod, she had had a recurrent erythematous eruptisn over the butterfly area and the chest
as well as episodes of angioneurotic edema Light years before admussion she was found to
have a positive STS although there was no history of syphilis Nevertheless, she was given
antisyphalitic treatment, following which her joint symptoms became % orse

In Juze, 1952 she w as admatted to the surgical service because of painn the lumbo-sseral
spine thought due to a ruptured intervertebral dish L E cells were found m the peripheral
blood She was given a course of cortisone with the thought that the pazn in the spine might
be o manifestation of SLT; but there was no response She was operated upon and & ruptured
dizk was found

¢. Muco-cutancous Marafestations

Osler emphasized the polymorphic nature of the skin lesions, and pointed out
that dermal invol ement is merely the external manifestation of a systemic s
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Fio 6 The typmeal “butterfly’ eruption in this patient with SLL had been preseat for
one year

posure to the sun Reaction to vanous drugs was also frequently followed by a
“lighting-up” of the muco-cutaneous lesions.

Raynaud’s phenomenon was present in ten patients In each instance 1t pre-
ceded the d of other £ of SLE by many years, and was
always associated with arthritis

Ten patients had tender subeutancous nodules which appeared ou the extremi-
ties near large jomts, and m two instances they were felt behind the ears and
over the occtput The appearance of these nodules was always associated with
an acute exacerbation of arthntis Purpuric lesions were not uncommon and 1n
16 1nstances were associated with thromboceytopenia

In 15 patients the were t by mucosal lestons
These were almost alnays withm the oral eavity and occurred dunng an acute
episode of the disease, though not necessanly 4 severe one At times they were
erythematous or petechial patches, and at other times herpetic type ulcers de-
veloped These were painful, became secondanly mnfected, and were a source of
distress

In 31 patients the cutaneous manifestations of SLE preceded all others, at
times by an interval of many years In one mstance, for example, there was der-
mal involvement alene for 14 years

Case 8

A N (§358485) was a 44y ear old white female admitted October, 1951 Sixteen years
before admismion an erythematous eruption had appeared on her back after exposure to the
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thinning of the epidermis and stretching due to underly ing edema, chronte discoid
lestons suth true atrophy were observed to develop on sites of prev fously acute
lestons m five cases
Montgomery (175) pointed out that the cutaneous lesions of lupus erythema-
ety P

tosna mav cimulata alininaller tha cnl bamee nocas 10

are sarcoidoss, psoriasis, pityriasis rubra pilaris, scleroderma, acroeyanosis,
dermatomyositis and erythema multiforme Montgomery noted also that the
ncidence of epitheliomatous change in the chronic lesions of lupus erythematosus
18 less frequent than m lupus vulgans, and believed that chronic lupus must not
be regarded as a precancerous condition. Epitheliomas have de eloped usually
as a sequel to radiation therapy, and are most often of the squamous cell type.

Subcutaneous nodules were described by Hebra and Kaposi Ross and Wells
(223) encountered subcutaneous nodules mn two of their 3¢ patients, and Bennett,
Zeller, and Bauer (21) have found such nodules on histologre examination to be
indisti hable from those ed 1 r cumatic fever or rheumatoid
arthnts,

Lewis (158) has noted that the lestons of lupus erythematosus affect precicely
those areas of the skin supplied by “atonic” ves<cls. These he designated as ves-
sels failing to respond i the normal manner to the intracutaneous injection of
epinephrine and postenor pituitary substance. The flush area of the face, the
antertor triangle of the neck, the palms and soles, the dorsa of the hands, the ears,
and to a lesser extent the buttock are supplied by vessels of this category.

All but 16 of 105 of the patents in our series had some type of cutaneous mani-
festation during their illness The most frequently involved areas were the face,
the neck, the V-area of the chest, the upper extremities, fingers and lower ex-
tremuties The trunk and thighs were less frequently implicated. The most com-
monly observed alteratrons were erythematous, sealing, pruritic lesions which
sometimes occurred 1n patches, at other tumes coalesced toinvolvea widearea
There was often marked vasculartzation of the lesions with the development of
small telangrectases This was most frequently observed on the face and about
the fingers, On other occastons the mvolved skin had an erythematous blu'z}‘l,
often with a violaceous hue This was particularly common on the malar emi-
nences, presenting the classical “butterfiy” appearance (Fig. 6).

Of mportance to pomt out is the frequency with which these patients had
transient urticants and edema of the angioneurotic type. Such lesions are fre-
quently not recogmzed to be manifestations of SLE

In 13 patients alteration m pigmentation was marked, patches of mereased
pigmentation contrasting with areas of vitiigo In four there was such pro-
nounced alteration of pigmentation and such striking thickentng of the skx‘n and
subeutaneous tissues, particularly about the hands and other joints, that it was
iraposstble to exclude scleroderma on ehineal grounds alone. In four the cutynne-
ous lesions were associated with varymg degrees of alopecia Twelve patients
stated that therr were definitely made worse by ex-
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picture, the discord form may undergo an acute exacerbation with dissemination
of lesons and constitutional symptoms, exammation of shin biopsy matertal
reveals changes transitional to those encountered in the fixed varety (as m the
report by Goecherman and Montgomery), the exerting canses of the acute
phase are mamfold meluding sunlight, ultraviolet hght, roentgen rays, exposure
to cold, and drug reactions Although these drugs have heen used in the treat-
ment of other cutaneous diseases, 1n none had the clinical course been complicated
by a series of phenomena 1dentical with or strictly comparable with those of
acute lupus It appeared, therefore, to Keil that the symptom complex typical
of acute lupus may appear 1 the course of the discoid form under the influence
of these agents

In the cases reported by Dubois (56) two began as the ehrome discord form
One was a male who had had diseoid lestons for 18 years at which time dissemi-
nation occurred wath the finding of L E. cells

The evidence 1s impressive that chronte discoid lupus may suddenly pass into
a stage of acute systemic mnvolvement This course of events took place in three
patients 1n our group, as exemplified by the following case

Cuse 9

$ G (%570300) was a 41 year old colored female admstted wm Apnil 3, 1051 For six years
she had been treated m the Dermatology Clime Leeause of chronie diseord lupus invoiving
her forebead and scalp with subsequent loss of hair In all other respects her health had been
excellent Six weeks hefore admission she developed a sore throat followed shortly by fever,
acute polyarthritis, pain in the left chest, anorexia, and weight loss She conttaued to run
fever, the temperature varying between 100-102°F and nising to 104-105°F shortly before
admiseion On examnation at the time of entry she was acutely 1ll, complatning of severe
pamns 1o her jomts She was much underneight There was marked alopecia Dr Lloyd
Ketron deseribed typical lesions of discord lupus on her face There was moderate gen-
erahized lymph node enlargement Cyteid hodies were seen i both fundi The beart and
lungs were normal While the patient complaned bitterly of pamnful josnts, there were no
objective changes There was albuminuria, hs perglobulinemia, moderate anema and shght
leucopema Repeated tests were negatne for LE cells However, a Iymph node biopsy
showed changes compatible with SLI. After ACTH sdmumstration lier temperature re-
turned to normal and the jomt pams vamshed She gained weight and felt much tmpraved
The skin lesions healed slowly

It was frequently observed i our own series that the mucocutaneous altera-
tions first made their appearance or became evaggerated following the adminis-
tration of certamn drugs, particularly heavy metals, the sulfonamrdes, penetllin,
and jodine This same deleterious effect was noted after exposure to the sun, the
use of ultraviolet Iight or the admimistration of vacemes The stress of an opera-
tion or an mfection might be followed by the development of an eruption or the
spread and exaggeration of one already present

The cutaneous alterations 1n this disease may be very bizarre as shown by the
following case

Case 10

€ G (4553529) was n 41 vear old nhite male admitted 1n October, 1950 with a 10 year
hstory of migratory polyarthritis and five y enre of generalized swelling, redness and scaling
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sun A year later “red spots” were observed on her right cheek Bhe nas told that she had
lupus erythematosus, and was treated with gold with clearing of the lesions Nine years
later the erythematous eruption reappeared on her check after expnsure to the sun Once
agatn she was treated intermuttently with gold ults and the rash appeared recurrently for
a pertod of three years In Apnl, 1951 she was treated with ascorbic acid at which time the
eruption hecame more widespread Two 3ears pior to admssion and 14 years after the i
tial eruption, she had suddenly developed fever and pain 1n her shouldera and wrists » bich
became red, hot, swollen and extremely panful LE cells nere found in the peripheral
blood

In forty patients the cutaneous lesions did not develop for varymg periods
after other manifestations had made their Thus, in 14 five
years or longer elapsed between the onset of SLE and cutaneous changes, and m
six 1nstances the lapse of time was more than ten years In a smaller number the
cutaneous alterations occurred stmultaneously with other mamfestations, 1n
partieular, fever and joint pains,

1 The relationship of discord LE to SLE. Opinion has vared as to the relation-
ship of discord lupus to SLE. Belote (19) expressed the belef that the chronie
discod and the acute dissemmated forms represent variations of the same dis-
ease In contrast is the statement by Baehr (4a) that “un spite of 1ts name this
disease (discoid lupus) bears no relation whatsoever to systemic lupus”. In the
series of 96 patients reported by Wilson and Jordan (271) it was observed that
patients with chronie discoid Jupus might develop acute or subacute Jupus ery-
thematosus dissermnatus at any time, particularly meident to exposure to the
sun, other types of ultraviolet radiation, x-ray therapy, chronic infection or
treatment with gold In therr patients chronic skint lestons preceded subacute dis-
semmated lupus 1n 26 per cent and acute lupus erythematosus tn 20 per cent.
Shearn and Prrofsky (234) observed that six patients exhibited facial eruptions
dhagnosed as chronie discord lupus prior to the development of SLE For peniods
as Jong as 25 years thesc lesions remained localized and the patients had no sys-
temic complaints. In the seres of Montgomery and McCreight (!76) 2_2 per cent
of the patients with acute and subacute systemic Jupus had discoid Jesions of the
skin as an early mamfestation Montgomery (175) made the statement that ina
third of 30 cases of acute d; Iupus eryt the disease started
28 the chromic localized discoid type and that pathologically all transitions from
localzed drseoid to various dissemunate types of lupus erythematosus may oceur

Of nterest also 1s the statement by Rem and Kostant (211) that a.hlgh pﬂ;‘
centage of biologie false posittve Wassermann reactions oceurred m pat'mnts \\IL
chronte localized discord lupus suggesting that 1t rcpresentf-d a systemic dxsku'r
ance even when the physical changes were locahzed to lu{utcd areas of the slu;’le-

Keil (139) stated that there 13 a tendency among internists to regard the am‘;r

variety of lupus eryth as an ind ent entity based 0':,'“'0 E“"_";"v'
(1) the frequent absence of atrophy 1n the cutn.ne'cus Iesions, and (2) t}he s;'\e h’t
of the elimcal symptoms with a poor prognos<is in Qh.e aeute phase, He (‘c]:‘;iur
that they probably represent variants of the same disorder, and pfesen ttoms
principal reasons for Linking them: there are gmdu:.nl and.pmgresin e trar;fomg‘c
between acute lupus and the ordinary chronic discoid variety m the morp
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Specific vaseular lesions may be difficult to find ey en in patients who have classi-
cal fulminating SLE at the time of death

Stickney and Keith (244) studied 15 cases of SLE 1 which renal lesions were
present In four the disease terminated m uremia with a blood urea of more than
60 mg % In these patients as in five others there was albumnuria, microscopie
hematuna, and cylindrurta All of the ecases studied by these authors showed
good renal function until the final stages of the disease The most definite lesion
was a proliferation of the endothelul cells of the glomerular capillaries Hyaline
thickening of capillary walls and an and tk of the b
membrane were also observed In one case there were pathologie changes charae-
teristic of glomerulonephritis and 1 one, evidence of subacute or early chromie

1tis In both mst the evidence of renal damage was known

to have antedated the enset of the cutancous lesions Thetr conclusion was that &
common distinet renal lesion does not eist and that climceally the duration of
renal abnormalties 1s much longer than the pathologic changes found would
mdieate Howeser, their conclusion 1s hardly tenable tn view of the wide expen-
ence mdicating the relativcly hugh speafiesty of the well-developed “wire-loop”
glomerular eapiflary changes

A study was made by Krupp (150) of the unnary sediment tn what he terms
“visceral angntis”, meluding eases of penarterttis nodosa and lupus erythemato-
sus Of 21 eases the urinary sediment was normal in three, and in four others of the
type that may occur w association with any febnle iliness In 14 there was a
severe renal lewion and an unusual type of sediment was encountered Ile com-
pared these observations with the findings in glomerulonephntis and stated that
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of hig hands He stated that transiently during this perod his hands s ould suell and he-
come deeply reddened for two to three days, following which the skin would become very
scaly While the swelling was confined to his hands, the redness extended up the forearma
These peculiar episodes occuried about once & week and were brought on by "“using the
hands tn rainy weather" The year before admission his face also hecame red, swollen, and
acaly, particularly after exposure to the sun Subcutaneous nodules were noted about the
affected Joints

On admission tis hands were 50 swallen that they looked like hoxing gloves, and were a
brllant watermelon color This unusual degree of swelling would come and go within s
penod of 8 few hours There were hard, non-tender subcutaneous swellings sbout the large
jounts These were evanescent Biapsy of the shin showed changes conwidered to be typical
of lupus erythematosus and L E cells wcre demonstrated

A few weeks prior to death in August, 1952 he was given a new preparation of ACTIL,
following which his temperature rose, and he became restless and disoriented Jt was
thought that he wes having an exacerhation of this1lness He soon became gravely i1l with
high fever disorientation and signs of memngeal irnitation A Cryplacoccus was cultured
from the spinal flurd At post-mortem examination, 1n addition to typical changes of SLE
1n the spleen, hidney s and the mitral valve, toruloss of the hratn and meninges »as found

d Renal Manifestations

The occurrence of chrone nephntisin this disease was well recognezed by Osler.
In 1935, Baehr, Klemperer and Schifrin (5) described conspicuous alterations in
the glomerular capillanes The kidneys are usually larger than normal with
smooth surfaces sometimes dotted with petechial hemorrhages The most fre-
quent microscopic alteration 15 an endothehal prolferation in the glomerular
capillaries which may be mild or severe, leading to occlusion of the vessel and, 1if
extensive enough, to the develoy of renal ffi 'y. Another lesion of
farrly common occurrence 1s focal necrosis of the capillary tufts, frequently asso-
aated with hyalne thrombr. These lestons have been interpreted as an exagger-
ated or extreme form of the so-called “nire loop” Jesion. Allen (2) refers to it a3
a verrucal eapillantis after the fashion of verrucal endocarditis. .

The alteration thought to be pathognomonic 1s the so-called “wire loop
leston (Fig. 7) which 1s present 1n about G0 per cent of the antopsicd cases 1t
consists of an huck 1 b nhich stains mntensely
with eosin It may 1nvolve only a single capllary loop or there may be a number
of such lesions The extent of the lesions varies greatly, and whether o'r'not renal
wsufficency develops probably depends on the number.of glomeruli involved.
Baggenstoss (7) pomted out that the vanous tubular fesions are rat pmmmt.’?t
until glomerular changes are advanced when one may observe hydmpxc vacu:] c:;
zation, fatty change, and hyahne droplet formation in the pro;(jmul con\_olu o
tubules Tubular atrophy may be prominent and focal interstitial collections

3 tes and plasma cells are scen 3
& T: 1;0:;{“? f)? oul"J autopsted cases, the typical lesions of a subacu't,e or chronic
diffuse glomerular nephritis have been present with no “wire loop! .“1'9’3“0";1'
and no histologieal changes of lupus 1n other organs. In at least one mstf:ncc’rhE
histologieal preture was that descnibed as intex:capn]]nry g:]omcruhanephrt\hm.‘bme
absence of the specific lesions of SLE 1n the kidney or other organs at “_el;m
of death does not preclude the diagnosis of SLE as implied by Parelboff (192)-
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at post-mortem exarmnation, One patient followed for many manths, during
which time repeated urine examinations were normal, was found tohave numerous
histologieal lesions of SLE 1n the kidneys The lack of conststent correlation be-
tween the chimeat and post-mortem findings may explam why patients who are
fallowed for periods, during which they appear to have normal renal function,
oceasionally rather dramatically develop signs of severe renal damage Thirty-
four of the 38 autopsied patients showed some degtee of mvolvement of the
kidneys by SLE The following case report portrays the elmeal course of a
patient who had sev ere renal diseasc*

Case 11

M E (%485050) w0 2 20-3 ar old whste female admutted in July, 1050 In 1945 she had an
eprsode of “virus preumoma”, followang which she never fully regained her strength In
the fall of 1046 she had swelling of the left index Snger and several months later developed
migratory pan 1n the elbows, knees and toes with meld swellng In 1947 she was found
to have & positive blood STS although there was no famlial history of ay plulitic mfection,
the patient denied any sexual contacts, and had had no physica! evidence of sy philis She
was treated with bismuth and mapharsen intermuttently without reversal of her STS She
was then well until the spring of 1919 when she developed stiffness of the neck, pain in the
nght foat, anorexia, and ltoss of 10 1b 1 weight She was admatted i September, 1919, at
which ttme she had slight Iymph node 10 her
Joints, the fingers showing fusiform swelling, and & positive STS The urine examination
disclosed specific gravity 1020, 2+ albumun, 5 to 10 WIC, loaded wath REC, no easts (men-
struating} The hematoent was 33 and the white cella 6,000 Total serum protetn was 63,
album:n 3 3, and globulin 30 gm %

1t was thought that she had rheumatoid arthnitis By November the joint pains had he-
come more severe and <he was more anemie She had generalized 1y mph node enlargement,
and her hands were cold and blussh She was given a transfusion, and started on gold ther-
apy Her urie contained albumin, a few RBC and WBC and o moderate number of easts
The treponemal immobihization test was negative, and 1t was concluded that she had &
biologiealty false positive STS She developed progressive signs of renal insufficiency with
azotema An acneiform cruption appeared on her face and smull white ulcers were noted
on the gum margins Vasenlanzation was observed about the nail bases

In December, 1949, when she was readmitted for ACTH therapy she nas scutely ill,
the tempersture ranging between 102° and 104° The hematoent was 33%, sedumentatton
rate, 33 mm /hr Unnalvsts revealed +++ albumtourit, 10-20 red cells and 1-5 granular
casts per hpf NPN w15 56 mg %, sorum globulin, 33 gm % Two days after starting on 140
unuts of ACTH sntramuseularly duts the temperature had fallen to within normsl linuts
and she had lesa joint pun She developed a severe beaache und the blood pressure rose
from 135/75 to 170/100 mm 11 Although the dose was immediately reduced to 40 umits
daily, by pertension persisted, she became generally edematous, developed hesrt failure
and the ACTH was discontinued at the end of the third weck Inspite of a slight reduction
12 the urinary abnormalities the NI'\ wereased from 56 to 93 mg ¢ during treatment (but
fell to 58 mg % one month later) and the PSP excretion, 66% in 2 hours one month before
trestment, nas 7% two weeks after treatment The hematoenit fell progressively durtng
treatment to 209 Symptoms of active kupus were suppressed durtng ACTH and for four
months thereafter except for a rebound of fever and arthritis for tno weeks immediatety
followang treatment

She was readmitted 1n July, 1950 because of reeurrence of anorewss, fever and joint
paim of one month's duration The pressure was 140-160/300-110 mm Hg Albuminiuria and
formed elements 1n the urme were more plentiful NPN was 120 mg 9%, PSP excretion,
neghmible The heart was groatly entarged and there was a pericardial friction rub For the
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the presence m one sample of urine of elements characteristic of all three stages
of glomerulonephnitis had never been observed m their Iaboratory, In contrast the
urine 1 the 14 cases of “visceral angutrs” presented m the same specimen red
cells, red cell casts, oval fat bodies, fatty and waxy ecasts and frequently broad
casts 1n addition to abnormal quantities of protem. He telt that such an unusual
urinary sediment s & dragnostic aid These findings were further documented i
a subsequent report (171). It was stated that the preture seemed to be character-
1stie during the acute phase of Jupus and to disappear with remussion

Numerous other reports referring to renal lesions in this disease haveappeared
Brenner, Leff, and Hochstein (31) desenbed a case of lupus erythematosus with-
out skin lesions m which the chnreal picture was that of the nephrotic syndrome
with hypertension and with renal msufficiency. Griffith and Vural (91) desenibed
the urinary findings in 17 cases and attempted to correlate the abnormalities with
pathological data There was no consistent correlatton noted between the elinieat
and pathological findings Hypertension was mfrequent during the early phases
1 therr cases and when present was associated with advanced renal abnormali-
ties

Dubois (56) stated that the nephropathy when present is usually of .the ne-
phrotic type with the imtial appearance of albummuria accompanied at times by
munimal abpormahties wn the sedument. Later, there may be a nuld merease m
blood pressure with the appearance of edema The non-protein mitrogen and
cholesterol 1n the serum may be elevated. In one of hus eases renal mamfestations
predominated at the onset of the chnical disease

There was evidence of renal disease 1n 69 of a group of 105 of our patients I'n
41 1nstances the involvement was mild, shight albumiruna and/or hematuria
bemg present, without sigmficant reduction of renal function, In 24 cases renal
disease was considered to be moderate to severe in extent, and 12 patients died
uremia

Four patients expertenced the acute onset of generalized edema, albummurs,
hematuna, and elevation of blood pressure m the period prior to adm}sslon, s;ng-
gesting an episode of acute nephntis At the time of admission to this hospd ﬂd:
one of these had an entrrely normal urine, a PSP excretion oE f‘f per ‘9""““":,‘

it

un and red blood cells 1n the urine

a“’)I‘ulf:r: was no evidence of renal disease 1n 36 patients Tiwo of these came ::
autopsy and were found to have normal kidneys However, 1t would be ‘:;m(g)ne
assume that all 36 had no renal mvolvement due to SLE or to other cal& o
of the striking features of this study was the inability to correlate the feﬁnd %
renal involvement disclosed chrucally and the extent of renal damage ! 3] e
post-mortem examination Frequently 1t was noted that patients :autopxy.
clinical evidence of renal disease had mvolvement of the.a Ladneys af ol
There were instances 1 which minor changes n the urine Md'm;::kldneys
function tests were associated with extensive struetural alterations in
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which could elearly be attributed to SLE, and it was thought that the ebanges resulted from
the hemelytic anena and transfusion reactions

Case 13

K B, (#138325) was a 59-year old white female admitted 1n January, 1049 Jier 1llness
began 10 March, 1047, with “fu” followed by poly arthriss, weakness, endt continued fever
She developed nodules, hized lymph node
chrome preumonttrs and pericardial effusion Her urine contained s trace to 14 albumin
‘The rediment was ejesr The PSP excretion was 50 per cent in two hours While on treatment
with ACTH, the NPN rose from 25 to 45 mg % The blood presaure varied betneen 150/00
and 1%0/100 mm /g Shortly before death in Javuary, 1950 she developed eprsodes of bloody
diarrhea alternating with pertods of constipation Her abdomen became greatly distended
sand she appeared to have a paraly fic ileus \-ray shoned greatly distended loops af small
intestine She also had numerous convulsive seizures At post mortem exammnation there
were seattered “ire loop’” lestons of lupus 1 the hidnevs, and a marbed artertosclerotic
nephrtis The eatire intestinal tract was edematots Many of the small vessels showed an
artenitig, the mucosa was infiltrated with plasm cells, and there were sreas of ulceration
There wes persarterl ibrows 1n the spicen

Case 14

J O (¥260256) was 2 52 y ear old n lute female, admrtted 1n January, 1945, with e lustary
of artkritis 2nd a typreal butterfly eruption for 18 months She had a bilateral pleural ef-
fusion The white cell count was 3,000 Shortly before death, four months later, she de-
veloped generalized convulsions and became aphasic She also had an episode of gross hema
turis and the NPN rose to 58 mg % These manifestations were thought to be assocrated
with BLL At autopsy lesions of SLE were found 1n several organs but the renal mamfesta.
1ioms were the result of kidney abscesses due to E coly, and a severe ulcerstiag eystitta
She was also found to have a large memingioms, but no vascular lesrona of SLE were dis-
covered in the kidney s or brain

¢ Cardorascular Mamifestations
Although Osler of endq i and d,
attention was first forused on thc heart weth the descrtption i 1924 by Libman
and Sacks (160) of a syndrome based on four cases which bore resemblances to
shewmatic fever and subacute bactenal endotarditis, The term which they ap-
phed to these cardiac changes was “atypieal verrucous endocarditis” In 1931
Baehr (4) reported 17 eases of non-rheumatie verrucous endocarditis in which
there were stnling vascular changes m the kdneys and 10 other organs Ten of
these paucnts had the butterfly lesions of lupus erythematosus In 1932 Gross
(92) described the alvular, endocardtal, and myecardial lesions 1n 11 cases of
verrueous endocarditis, seven of which had the dermal lesions of SLE The same
author (03) 1n 1040 analyzed the heart lesions found in the cases of SLE reported
Y Bachr, Kiemperer, and ‘ch)irm Microscopic changes were invanably noted

In 17 of 23 cases were described on the valve, the vahe
pochet, and the mural cndoc:mhum Aschaff bordies were ghsent, s were the
valvular end and paltade fe peculiar torh

fever There was a marked tendency to valvular necrows There were frequent
vascular lesions m the peticardium and myocardium of a type rarely observed in
theumatic fever Vascular lesions were not confine? to the heart, but were found
m other organs particularly the vessels of the hidney
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first time she complained of cevere difficulty in swallowing and x-ray showed changes
thought to be with seleroderma of the hi Because of high fever and

Gnvaen amthe b g obs o

examination revealed the hidneys to have extensive alterations duc to lupus There were
patches of organized pneumonia There was perteardial thickening and focal myocardial
scarring Her esophageal uleers were secondary to artenolar lesions prosduced by Jupus

Of the 38 patients w ho came to autopsy, SLE alote was responsible for varying
degrees of renal damage 1n 26. In the remamder, the prinetpal lesions were con-
sidered to be due to mfection, lower nephron nephrosts or artersosclerosis, the
changes of SLE etther being minor or absent

It has been said that patients with SLE seldom develop an appreciable degree
of hypertension during the course of the illness. Eleven of the 34 cases reported
by Shearn and Pirofsky (234) had elevation of systemic blood pressure In five
1t was 1n association with severe renal involvement, in one related to toxemiz of
pregnancy, and 1n another developed during eortisone therapy but persisted after
1ts discontinuation In our own series, 15 patients had blood pressures greater
than 140/90. Eight of these had hypertension associated with azotemta, and m
several of this group the hypertension did not appear until the onset of mtrogen
retention In four of these 15 patients there was cvidence of p severe degree of
artertosclerosts in addition to the SLE One was recovermg from a recent epreode
of an acute glomerulonephntis following a streptococeal anfection, and nnuk!xer
des eloped hypertension while on cortisone. A final patient had mild hypertension
1n association with uncompheated SLE Therefore, i this group, with but ene
exception, significant elevation of the hlood pressure occurred only when renal
Imvolvement was so extensive that nitrogen retention had oceurred, or when other
factors, such as artenosclerotic degeneration or infection, were associated with
tupus Five other patients who had varying degrees of renal lupusat post-mortem
exammation and who died 1n uremua had no elevation of blood pressure

In only one patient gven cortisonc were the renal Jesions which hate bce'n
produced 1n animals by this hormone observed (216) These changes were mm(:;
mal Several patients who were given ACTH and/or cortisone for protract
periods of time showed no sigmheant evidence of renal involyement at post-
mortem examination

While renat injury 1s common during the course of SLE, 1t 15 a sertous error to
assume that SLE 1s the cause of all mamfestattons of renal disease which oceur.
It must be emphasized that other causes, particularly infection, playa S‘g"'ﬁ(;;":
role in damaging the kidneys either alone or 1n assocration .\uth the unde
Iying disease The following bruef case reports iltustrate this point:

Case 12

oo - 1012 had albumin,
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Fi6 9 Valvular and myocardial lesions 1n & patient who died with SLE & There are
fibrinous vegetations attached at the angle of union of the mitral valve with the myo
cardiam Thia 13 o ty preal location for these lesions 1n SLT: 1n contrast to rheumatic fever
B Swollen collagen fibers with small round cell exudate are present 1 the myocardium
Such lesions Tack the arge mononuclear cells of ts pical Aschoff bodies

On the other hand, Rich (214} belteved that the focal myocardial interstitial
collagen d may be only q ely different n SLE and rheu-
matic fever He showed the morphological identity of many of these myocardial
collagen degenerations 1n SLE and rheumatic fever as well as in cases of perat-
teritis nodosa, and anaphylactic hypersensitivity both m man and m ammals

In the autopsies n our series 1t has been noted that the valvular endocarditis
15apt to be on the under surface of the mitral valse, often at the base, in contrast.
to the usual location of the vegetations sn theumatie fever on the outer surface of
the valve

There may be strihing chimeal findings referable to the cardiovascular system
at varous stages 1n the disease Systolic murmurs are not uncommonly found as
noted by Shearn and Pirofsky (234) but when the patient has fever and anemia
their sigmificance 1s difficult to evaluate, Four of their patients also had a diastolte
spieal murmur In two of these, endocarditis of the mtral valve was found at
post-mortem exarmnation Inanothermithap rumble small v
were present on the aunicular surface of the mitral valve near the free margin and
the chordae tendinge were thickened In 14 of their patients symptoms and
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Baggenstoss (7) described the frequent occurrence of dhffuse or focal fibrinous
penicarditis If healing had occurred the pericardial sac was obliterated by fibrous
dhesions The exudate ined polymorph lear cells, and fon by
fibroblasts appeared early He stated that the only distinetive lesion was the so-
called “fibnnoid degeneration of the interstitial ground substance and collagen
fibers”, The ground substance beeame deeply eosinophilic, and there wasirregular
thickening of the collagen fibers w hich were highly refractile and intensely eosino-
philic (Fig 8). Typical verrucous endocarditis was noted in 40 per cent of the
cases studied by this author. Such lesions appeared as dry, granular vegetations
up to 3 to 4 mm 1n size which were single or conglomerate. On microscopic
examination there was an intense valvulitis characterized by fibrinoid degeneta-
tion of collagen which protruded on the surface becoming visible as a vegetatton,
There was an accompanying necrosts of hissue and an cxudstive reaction which
was usually more severe than one observes in rheumatic valvulitis (Fig 94)
These changes led to the development of granular basophilic masses consisting. of
nuclear debns along with basophilic fragments of cytoplasm, the so-called
“hemotoxyhin body”. In the myoecardum sinular lestons characterized by
fibrinoid degeneration of interstitial collagen fibers associated with an exudative
reaction were descnbed (Fig. 9B). These lesions were thought to be different from
those in rheumatic fever where proliferative phenomena are predommant,

.
By s v v )
Fio 8 Thisllustration shows a focal area of callagen awelling and degeneration in the

epreardium of a patient who died with SLE



SYSTEMIC LUPUS ERYTHEMATOSUS 337

B

Fra 11 Teleoroentgenogram of the chest i a patient who died and sas found to have
extensive myocarditis due to SLT' A Several months before the development of cardiae
mamfestations B After admission to the hospital because of cardiac 1nsufficiency

times they were scattered and focal The intimal Lining of the small coronary
vessels Was sometimes involved with occlusion and resultant anemic necrosis
These vascular lesions were entirely sunilar to those seen as a consequence of
rheumatic fever At other times the heart muscle fibers were atrophic or replaced
by patches of connective tissue or infiltrated with cells Less than half of the
patients with lupus ditss had of cardiac wsufficiency In
the remainder, cardiac function was not overtly aflected by the myocarditis In
ths group of patients, there were two who were not considered to have disease of
the myocardium on chincal grounds and who were given ACTH wathout re-
striction of salt in one mstance, and when renal function was depressed 1n the
other Both patients rapidly dex eloped heart farlure and at post- monem e‘(nm-
nation extensive lupus my dtts was d; d Thus, an md ma;
have a sigmficant amount of myocardial disease with little or no climeal evidence
of 1ts presence It 13, therefore, important to avaid stress on the cardioyascular
system during the active phase of this disease Following an acute eprsode of
lupus, & period of time should be afforded for myocardial healing to occur The
anatogy to the climcal course of rheumatie fever 1s apparent

The clmical course i two patients thought to have myocarditis and SLE 15
descnibed 1 the following casc reports

Case 19

Thig 31-y ear old colored female (I V #614097) entered complaining of dyspnea In Alay,
1952 she developed a sore throat followed 1n three weeks by migratory polyarthrtis In
June, 1952 patyarthritis reappeared with fever and one month later substernal pain and
pam an the left lower chest which was at first pleuritic 1n type  The aymptoms gradually
submded In August, 1952 an L E cell test wa« pnsitive She had no fever, but there was
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In two instances, at post. tem ton, an d purulent peni-
carditis was found which contributed to the death of the patient. The following
case report presents the findings in one of these patients:

Case 16
I C (A-47972) sas a 13-year old Negro female admitted in]March, 1948 Shehad had SLE
for three years Termunally, she developed high fever, and there were signs of a large ef-
fuston 1n the pericardium, and also in the pleural spaces These were considered to be due to
SLE At autopsy, how ever, n additron to lupus it » as found that she had had a staphs locoe-
cal septicemia with multiple abscesses tn the heart musele and a purulent perscarditis

In one-third of the patients in our series who came to autopsy, the verrucous
bactertal vegetations described by Libman and Sacks were found. They were
present predominantly on the rmtral valve but the other valves were occasionally
impheated The presence of the endocarditis usually had no effect on the heart or
crreulation G lly, the only fe ion was a soft apical systolic murmur,
A similar type of murmur was frequently heard in patients who came to post-
mortem examination and had no valvular abnormality In two patients, signs of
mitral stenosis were noted duning hfe although at autopsy the only abnormahty
of the mutral valve was Libman-Sack’s endocarditis*

Case 17

A ¥ (%415357) was a 40-year ofd white mafe who died in January, 1813, seven years
after the apparent onsel of SLE On the mit1al examination the first mitral sound was de-
seribed as loud and snapping A systolic and a erescendo pre systolic murmur were noted
at the mitral area X ray of the heart showed prominence of the putmonary conus and EKG
revealed nght axis deviation It was considered that he mught have both rheumatic heart
disease and SLE, but at post-mortem examination only the Jesions of Libman-Sacks nere
seen on the mitral valve

In two cases there was a supersmposed infection, 1n one instance on the tricus-
pid and 1n the other on the aortic valve:
Case 18

bacterral endocarditis SUpenITAPOSEU UPUIL Bu wse e
stully treated with
had persistent mild

heard It was thought that he had acute
valve nhich had been implicated by the lupus process He was succes:
rmassive dosages of aureomy ein and penicillin Smce that episode he has
congestive heart fatture

Of the autopsicd patients, 55 per cent had
ment and in 80 per cent of these the n;yoca.r : B e
ntirely to SLE (Fig 11). In three instances, myoc: «
S:su;h: {2 }be the resu](t oig coronary arteriosclerosis and hyPcrtenslon; :mg1 1:1}1:
single meidence, myocardial failure was the result of .muluple absceszsns e
myocardtum secondary to staphylococcal sepsis At times the alt'em ‘nt ofher
duced m the myocardium by the lupus process were very extensive,

some form of myocardual involve-
dial changes were constdered to be
al damage was
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Taylor {203) the i tid: was the most promument
part of the patient’s illness, being uolcd for a pertod of over eight months Foldes
(71) deseribed a chromie mterstital preumonitis which leads to atelectasts and
may cause respiratory failure Baggeastoss (7} noted this type of pneumontrs,
and 1n addition observed a peculiar basephilic mucinous edema of the alveolar
walls and the pentbronchial and pertvascular tissues 1n association with an mnter-
stitial pneumomitts and alveolar hemorrhages He stated that these Jesions are
distinet from the ordinary pyogenie bronchial pneumonia, with or wathout organ-
1zation, which so frequently complicates the terminal stages of SLE In this
“gtelectasizing” pneumonttts the alveolar walls and penibronchual and pernas-
cular connectrve tissues are apparently the primary sites of an inflammatory
process obliterating the alveolar spaces

Even wmith the recent expansion 1n our knowledge of this disease picture the
frequency with which pulmonary manifestatrons oceur has not been generally
noted Dubaws (56) refers to the presence of pleunsy and pleural effusion 1a 55
per cent of his sertes but makes no mention of intninsic pulmenary 10y olvement
Israe) (124) stated that pulmonary msolvement is common but that specific
lessons such as disseminated penivaseular changes, chrome wterstitial pnoumonta
and massive pleural effusion are relatrvely mfrequent He recogmzed the fre-
quency with which bactenial pnecumoma complicates the drsease Since pulmo-
nary i) the chinseal picture he advised search
for LE cells 1o patients with recurrent pneumonia, and mfiltrations or pleunsies
of unknown cause

These vanous types of wtrinsic pulmonary mvolement were obsemved 1n 46
of 105 patients in our own study Twenty pattents had pulmonary changes con-
sidered to be produced by SLE, six had pulmonary tuberculosis, five lobar

two lung ab nme fobular o preu-

monia and one repeated hemoptyses
v Beven of the twenty patients suspected of having “lupus pneumomtis” came
to autopsy and were found to have characteristic findiags These conststed of
hyaline membranes in the alveol, focal necrosts of atveolar walls with capillary

thromby, arcas of and b ) and meta-
plasia of the bronchiolar epithelum These are changes which are szm\lar to those
seen m rh nodosa, ph 1c

due to sulfonamide allergy as well as i scrum sickness (213) The nature of these
pathologic alterations 1s such 2s to produce focal atelectaws and, if extensue,
there may be interference with the transport of oxy gen across the alveolar mem-
brane, resulting 1n cyanosts and dyspnea (Fig 12)

The clinieal manifestations in theee patients with proven “lupus pneumanitis’
were vamed In seseral mstances as Mustrated by the follow ing two cases reports
the hungs were extensnyely mvolved and respiratory manifestations became pre-
dommmant as the iliness advanced

Caze 21

RS (9561950), a 64 s ear old white male, was admrtted 1n Jaauary , 1931 complasming of
fatigue for si¢ to e1ght months Generahized soreness of hus muscles and joints assocrated
with anorevis, nausen, and persistent diarrhea, hegan five months pnor to admission e
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four weeks She then noted dyspoea but digitalization and salt restriction resulted 1 no
improvement Her dyspnea was and she developed orthopnea and edems of the
ankles The blood pressure was 95/70, and numerous rales were heard at both lung bases
The left border of cardiac dullness was 1n the antertor awllary line The sounds were of poor
quality, and a gallop rhythm was heard Electrocardiogram revealed inverted T waves

with the d of ‘Treatment was snstituted with cortisone
Her pressure rematned low, and the gallop rhythm persisted for o few days but then rapidly
improved

Case 20

This 34-y ear old colored female (E M #639062) was admitted in May, 1953 complatning
of polyarthntis In 1940 she was told that she had “bad blood” but her spinal flud was
normal During 1951 she developed recurrent stiffness and pai in the hands In January,
1933 a dingnosis of rheumatoid arthritis was made and she was placed on cortisone She be-
came dyspneic and 1n February developed chills, fever, and malaise One month before ad-
mussion she was di H Phy sical on ission showed 101 8°
F , pulse 124, reapirations 36, blood pressure 100/60 The precordium was sctive mith visible
pulsations at the apex and base The heart was enlarged, the rate was rapid and there was
a gallop thythm There nas hepatomegaly The LE cell test was positive Piopsy of s
lymph node show ed masaive caseous necrosis with cals probably due totub 1
X-ray of the chest showed enlargement of the left cardiac border with promnence of the
hilar vessels There were many well locahized calcified densities throughout the upper chest
and 1n the axillae as well as in the neck, thought to be caleified Iy mph nodes Llectrocardio-
gram revealed abnormally low T waves and right axis deviation Vital eapacity was reduced
28 was the maumum breathing eapacity She was thought to have disseminated tuber-
culosis, possibly precipitated by the previous eortisone therapy, and nnublo.uc treatment

and nydrazid There was 1 wath defery Her heart becanic
smaller 1n s1ze and the gallop thythm loped e

tisone dasage was lowered to 150 mg , then to 100 mg She wa
after bive woehs The T waves 1n all three leads returncd to a normal appearance, an

was 2 change from night avs to shght left axis deviation

d She

s discharged much improved
d there

Abnormalities in conduction were present i six patien?s. In two thc:}e r:zlzltes
auricular fibrillation; 1n three, first degree heart block, and in one, a nght du o
branch bloek The latter, however, was considered to be congenital and not due
lupus

f Pulmonary Manifestations
1t 13 well recognized that pleural s olvement is one of the halimarks of i{aﬂﬁ;
but less generally appreciated that intninsic pulmonnr%' nvols ement is fm;lga(ion
present The chinieal signs are usually those of a chronic pulmor.l.’lry c'onso(;r o
which must be differentiated from complicatl.ng pulmonary infections o
m olvement due to other causes Osler recogn}zed that pulmonary lo]s:;‘: i
oceur. Later, Tremaine (235) reported a case with long-standing (‘Oﬂ@;){l l:n' -
the lung thought now to be due to lupus. In the case reported by Ral
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gressed and she died Autopsy revealed 3 pical changes of lupus ecattered diffusely through.
out both lungs There was also a mild interstitial myocarditis

These two patients ilustrate some of the climeal fentures of extensive involve-
ment of the lungs by SLE. Respiratory symptoms were prominent throughout
therr course, which was marhed by the development of progressive tachypnea,
dyspnea, and cyanosis, unrehies ed by the admmistration of oxygen. The physical
alterations were never very pronounced, scattered fine or course riles being the
only evidence of pulmonary mvolvement X-rays showed only non-specific
fibrotic changes. It 1s of interest that while ACTH had a benefieial effect m
reducing the fever and the joint and skin manifestations of lupus, the pulmonary
alterations were hittle affected, The clinzeal course of these patients was sugges-
tive of that noted 1n patients with “‘peculiar pneumonia” described by Tumulty,
Berthrong, and Harvey (257) although the morphological changes were at least
quantitatively different

1In contrast to these patients are two 1n whom autopsy disclosed spotty lupus
mvolvement of the lungs which was unsuspected durmg ife Physical exanuination
of the lungs faled to show sigmificant changes In one instance, the x-ray also
was reported as clear but in the other, extensiie “‘non-tubereulous” infiltration
was descnibed The physteal evidences of “lupus » may be mimmal
end extensive mvolvement remains undetected unless sertal x-rays are taken, A
chronie pneumomtis was not uncommon in our expetlence as tllustrated by
patrents who had signs of for fully six months

In addition to this group m whom pulmonary lesions were demonstrated
histologieally, 13 patients were considered on eclmical grounds to have this
specific type of pulmonary mvolvement Five are of particular mterest because
the pulmonaty changes weie evident for many months The cough was usually
hacking and dry but was occasionally productive There were only seattered fine
and coarse riles heard Outspoken signs such as dullness and change 1n the
character of the breath sounds were unusual The observed physical and roent-
genographic changes were usually located m the basilar portions of the lung
fields

In reviewing the chinical course of thesc patients, we are impressed by the
frequency with which elevation and hxation of one or both diaphragrs were
observed, with areas of plate-libe atelectass above (Fig 13) In such areas one
may hear showers of course and sticky réles Since these patients are still alive, 1t
18 impossible to be certain that these pulmonary changes were due to lupus, but
the mabtlity to rsolate any pathogente orgamsm from the sputum or blood, and
repeated farlure to alter the changes through the admimstration of one or several
antibioties, makes lupus the likely cause These epivodes of “lupus pneumonitis”
may occur at the beginnmng of the discase, or anytime thereafter They not mfre-
quently recur

In addition to the group of patients who were believed to have had a chrome
“lupus pneumonttis, erght patrents had an acute eptsode of pneumomtts The
clinieal charnetenstics of these acute epicodes were the same as in the chronte
form desenibed above
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Fia 12 Roentgenogram of the chest mn a patient who died with SLE and was found to
kave extensive “lupus pneumonttis™, During hfe there w ere manifestations of severe pulmo-
nary 1nsufficiency

became extremely weak and feverish Shortly before admission he developed a non-pro-
ductive cough A mass was found m the nght kidney At operstion thig proved to be &
bemgn eyst Post-operatively us condition grew worse He developed persistent tach car-
din and acceleration of the respiratory rate, despite the use of oxygen A pleral friction rub
was heard over the right antertor chest The temperature varted between 101° and 103°. The
LE cell test nas posttive On the thirteenth post-operative day, ACTH was aterted n s
dosage of 50 mg ly daily The became normal, and the pulse and
respiratory rate decreased When, however, the ACTH dosage was reduced, the fever re-
turned and the respiratory distress became more marked Admunistration of pemcillin and
streptomycin failed to alter the course Tachypnea and tachycardia beeame exeessive, and
he died nith severe pulmenary insufficiency At post-mortem examination there were exten-
sive changes of lupus throughout both lung fields, with hyaline membranes lining the al-
veols, areas of d and h h an of the bronchial

epithelium

Case 22

I 8 (#537561) was a 62 year old white female who 1n 1939 had an illness charactenzed
arthralgia following which malmise persisted In December, 1949 she dev eloped
which became worse She was found to have fever, anemis,
leucopenus and hematura In February, 1950 she developed an ery thematous eruption of
the butterfly arex On admission m May, 1950 she was critreally i1l with dyapnen, cysnosis,
and tachy cardia With ACTH administration her temperature fell to normal, the joint
manifestations subsided, and the erythema faded However, she continued to have tachy -
cardia, dyspnea, and cyanosis, and there were persistent signs of pneumonitis in both lower
lung fields X-ray showed diffuse infiltration at both bases Her respiratory ditress pro

by fever and
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gressed and she died Autopsy revealed ty pical changes of lupus seattered diffusely through
out both ungs There nas also a nuld mterstitial myocarditzs

These two patients illustrate some of the climcal features of extensive involve-
ment of the lungs by SLE Respiratory symptoms were promnent throughout
ther course, which was marked by the development of progressive tachypnea,
dyspnea, and cyanosis, unrelieved by the admumstration of oxygen. The physteal
alterations were never very pronounced, scattered fine or course riles being the
only evidence of pulmonary winvoliement X-rays showed only non-specific
fibrotic changes. It is of interest that while ACTH had a beneficial effect
reducing the fever and the joint and shin mamfestations of lupus, the pulmonary
alterations were httle affected. The clineal course of these patients was sugges-
tive of that noted 1n patients with “peculiar pneumonia” descnbed by Tumulty,
Berthrong, and Harvey (257) although the morphological changes wnere at least
quantitatively different

In contrast to these patients are two 1n whom autopsy disclosed spotty lupus
mvolvement of the lungs w hich was unsuspected durmg hfe Physical examination
of the lungs failed to show significant changes In one instance, the x-ray also
was reported as clear but 1n the other, extensive “non-tuberculous” infiltration
was desenibed, The physical evidences of *“lupus pneumoma” may be minmal
and extensive nvolyement remains undetected unless senal x-rays are taken. A

chromie was not m our exy as tllustrated by
patients who had signs of pul y 1 t for fully s months
In addition to this group 1n whom y lesions were d d

histologieally, 13 patients nere considered on clinieal grounds to hase this
speetfic type of pulmonary insyolvement Five are of particular mterest because
the pulmonary changes were evident for many months The cough was usually
hacking and dry but was occasionally productive There were only scattered fine
and coarse riles heard. Qutspoken signs such as dullness and change i the
character of the breath sounds were unusual The obsersed physical and roent-
genographic changes were usually located in the basilar portions of the lung
fields,

In reviewing the clinical course of these patients, we are impressed by the
frequency with which elevation and fixation of one or both daphragms were
observed, with areas of plate-like atclectasis above (Fig 13). In such areas one
may hear showers of course and sticky riles Since these patients are still ahie, it
181mpossible to be certain that these pulmonary changes were due to lupus, bug
the nability to 1solate any pathogente organism from the sputum or blood, and
Fepeated failure to alter the changes through the admmistration of onc or several
antibioties, makes lupus the likely cause These episodes of “‘lupus pneumonitis”
may occur at the beginmung of the disease, or anytime thereafter They not infre-
quently recur

form desertbed above
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A ’ B

Fic 13 Roentgenogram of the chest in a patient with SLE nho had clinical evidence of
! Note the elevation of the diaphragm and the
B. Latera] view

severe pulmonary

plate-hike areas of atel A Antero-p 107 view in full

Three patients gave a history of “virus pneumonia” which preceded by a num-
ber of weeks or even longer other mamfestations of SLE These episodes were
charactenized by a protracted course, dearth of physical signs, failure to respond
to antibioties and a continuation of fever and malaise until the development of
other ab lities made the d clear,

It 1s important to note that bacterral infections of the lungs were common
during the course of SLE and may be confused with true “lupus pneumonttis”™.
Thus, 1 this group of 46 patients, s1< had pulmonary tuberculosis, one with an

1 tut 1 P, , five had cal lobar is, nine
had lobular pneumona due to a varety of organisms, two succumbed from
aspiration pneumonia and two had a lung abscess. It is often difficult to deter-
mune on chnical grounds alone whether one is dealing with pneumonitis due to
lupus or to some bactenal infection The error may be made of assuming tl.mt a
particular pulmonary manifestation 13 due to lupus when a bacterial agent is re-
sponsible The therapettic implications of such an error are obvtous, as 1s illus-

trated by the following cases:

Case 23

L D (%532508) was a 19 y ear old Negro female admutted 1n Mareh, 1950 A month before
she developed “‘black spots’ on her face followed by the insidious onset of malaise, poly-
arthralgra, anorexia, pain 1n the chest, and cough Her tongue and face became swollen
On admussion her temperature was 104° and there w3 extensive angioneurotic edems LE
cells were found in the peripheral blood, and she was started on conuone:'l(h |mpr'(>ver'rftﬁll

dmitted 1n July and given penscuiin anu

and had a lized if She was
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cortisone with some improvement One weeh before the final adrussion 1n September, 1950
pain hegan 1n the right chest and ber cough became severe She became oligunc and
the NPX rose progressively Cortrsone was mven but hulted nhen convulsive seizures
returned Bagilar rales were heard and x-rays showed an snfiltrative process at the right
base She was consdered to have “lupus poeumonia® There was no response to therapy
with pemeillm At postmortem evamunation there was a large sbacess cavity 1 the
posterior segment of the night lower lohe communicating with the bronebus, surrounded by
a large area of consolidation Psendomonas was cultured from the heart blood and the lung
bscess It wa3 clear that the patrent had had a septicerna with foeal areas of necrosis
scattered in the spleen, brain, kidneys, and hiver It was thought that the lung abscess
nught have been the result of an scute artentis due to lupus, with secondary infection,
although she may have aspirated forergn matenal during a convulsion In additton there
were perarteral fibrosis 1n the spleen, “wire loop” lesions 1 the kidneys and ahactersal
vegetattons on the mtral valve
Case 24

P M (#569753), & 41 year old white female, for eight years had transient episodes of
arthralgia, for two years a recurrent facial eruption, and for six months typicat butterfly
rash On admussion in April, 1951 she was 1n urenna Shortly after entry she had o shaling
chill, signs of pneumonitas developed at the left base, and there wag elevation of the temper-
ature She »as treated with penictllin with subsidence of sy mptoms and signs, but shortly
after the penuillin » as dascontinued she again had a chull, signs of peumonitis and preumo-
coces were found i the blood Once more she responded to pemaillin but only temporanly
She grew rapidly worse and thirty five d1ys before death she wss begun on 25 mg of corty
sone daily which was gradually ncreased to 100 mg At postmortem examination a totally
unsuspected mihary tabereulosis was found, as well as tesions ty pieal of SLIT

Involvement of the pleura 1s comnmon duning the course of SLE Sixty patients
n our senes had one episode of pleunsy and fourteen had repeated attachs The
pleunisy was usually dry but at times was associated with 2 small to moderate
effusion The effusion was never massive unless there was some complicating -
fection such as tuberculosis The episades of pleunsy oceurred at various periods
during the illness, at times being one of the earliest manifestations Pneumonttis
was almost alnays associated with pleural mvolvement In addition to typical
pleunsy, a number of patients eomplained of vague aching pains m the chest, al-
though no objective signs were present Episodes of pleural pmn at times per-
sisted for several weehs and were yvery distressing

¢ Gastrowntestinal Manfestations

In Osler's caces gast { 10ns Mere Certain
authors have suggested that his were not cases of SLE because later reports had
not confirmed the frequent oceurrence of gastromtestinal symptoms m this
disease However, with imcreasing expenence it has become clear that the gastro-
mtestinsl tract 1s frequently the mie of typical vascular Jesions with assoviated
chinical symptoms In vanous reports the mamfestations noted have mncluded
anorevia, nausea, vormting, diarrhea and abdomunal pain severe enough to
sumulate an acute surgical condition of the abdomen Dysphama bas al<o been
reported (0) Various authors hay e attnbuted the abdominal pains to pentoneal
serasibig or imolvement of the retroperitoneal connective tissues Reifenstemn
and his associates (210} found evidence of pentomtis n 72 per cent of ther
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autopsied series with perthepatitis and enlargement of the hiver in one-third.
Pancreatitis was also noted. Dubois (56) stated that gastromtestinal symptoms
were prominent in 40 per cent of his cases In one instance the mitial symptoms
were referable to this system and gastroint; 1 difficul d the
chuef complamt 1n almost 10 per cent”The abnormalittes were due to vascular
nvolvement 1 the bowel wall with infarctron or hemorrhage. Most of the
patients had abdominal pain which was constant or cramping, assoctated with
vomuting and with diffuse abdominal tenderness Occasionally, darrhea, some-
times bloody, was noted.

In our cases mamfestations mdicating wnvolvement of the gastrontestinal
tract were not uncommon Seven patients had anatomical lesions of the esopha-
gus. Three complained of epigastnic burning and at postmortem exammnation an
extensive diphtheritic esophagitis was found 1n all Four had uleeration of the
esophagus 1n association with collagen degeneratron and arteritis of the charae-
teristic type seen 1n lupus. The findings m one of these patients are of particular
nterest: (Case 11) (Fig. 14A)

Seven patients complained of abdominal cramps associated n four with hemor-
rhage from the bowel In three an acute arteritis with thrombosis of small yessels
had resulted 1n ulceration of the small mtestine In one the bleeding was
association with obstruetive yaundice and 1n another with hemorrhage secondary
to thrombocytopenia. Two of these patients deserve special mention. (Case 13)
(Fig 14B).

e AL AULODSY Ly vs v v 0
ceration

greatly distended loops of small mtestin \
testine showed an arteritis and there were areas of ul
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Case 25

S R (#361000) was a 61 year old white male who was admitted in January, 1951 Eight
months priot to admisston he hegan 1o have malaise and musculosheletal aching Shortly
therealter he developed anorexia with nausea and persistent drarrhea A few weeks prior
to death m Mareh, 1951 he begin to have frequent bloody stools and required repeated
transfusions Ie also had sovere epigastrie distress At postmottem examinatron there was
estensive artentis with thrombous of the vessels of the small intestine resulting i multiple
ulcerations There was also a diphtheritic esophagitis, and extensive lupus preumonttis

v’The large bowel nas involved m five cases and abdominal pam and diarrhea
were promnent climeal mamfestations In four of these there was arterttss wath
ulceration of the mucosa Heocecal for the it m
one Another patient had persistent diarrhea and bloody stools, but no post-
mortem examunation ®ag performed

h The Luer, Spleen, and Pancreas

~Hepatomegaly occurs in patients with SLE, but 1t 1s not an outstanding feature
and jaundice 1s unusual Gnffith and Vural (91) noted hepatomegaly m «x of 18
cases Pathologieal findings in the liver of these 18 patients vwere shight to moder-
ate with fatty degeneration 1n six, some necrosis of hner cells in one, and m the
remainder no significant alterations Dubors (56) showed an sllustration of an
arteritic leston 1n the Liver m a nme year old gl with classical SLE Hepa-
tomegaly was found mn 34 per cent of hus cases This author noted that vessels in
the pancreas may be mvoh ed and he erted one patient who des eloped epigastric
pam radiating to the back, assoczated with vomiting, and 2 serum amylase level
was 2400 umts In additron to lesions characteristic of SLE autopsy revealed
vAcute pancreatitis secondary to disease of small arterioles
The earliest reference to‘fvennrtenu] fibrosts i the spleen 15 that of Libman and
Sacks (160) Shaumann and Introzz1 (233) 1n 1931 deseribed this change n three
eases Klemperer, Pollack and Baehr (146} 1n their report of 19 caves of SLE first.
called attention to the frequency with which this leston 1s noted Karser (134)
studied 18 cases, and 10 most the spleen was defimtely, but not markedly, en-
larged Periarterial fibrosis was found in 15, It was noted as present “when the
periarterial collagen of the pemcilhary or follicular arterses, which normally 1s
closely packed and nithout ex1dence of hyabmzation, was found te be present
11 at feast three layers, around at least half the circumference of the vessels,
duciog the of o nings” (Fig 15) In a contro! study, m-
cluding 970 consecutive autopstes, some degree of pertarterial fibrosis was found
n 22 eases, an merdence of 2 3 per cent In no 1nstance, honever, was it as ex-
tensive either m size or m distnbutton asin SLE
The reported werdence of splenomegaly 1n SLE has vaned considerably Co-
burn and Moore (43) noted it 1n seven of 30 cases Jessar and his co-workers {120
reported enlargement of the spleen m 17 per cent of 168 pments Dubais (56)
stated that the frequency of sp Iy has been ovy d, having
been noted 1n only § 1 per cent of hs cases He stated that 1t 13 u«ually present.
n association with hepatomegaly when there 1@ an hemolytic anemma
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In one other mstance, 1n which there was striking lymphadenopathy, o diag-
nosis of reticulum cell sarcoma was made on the basts of g bropsy, The lymph
nodes and the spleen decreased 1n size after administration of mtrogen mustard
This patient was later proven at autopsy to have SLE.

7 Nervous System Marnifestations

Only recently has the frequency of nervous system nvolvement been recog-
mzed Daly (48) noted the common occurrence of o “tovic delirium® manifested
by confusion, disorientation, restlessness and irntability. In the terminal stages,
coma frequently supervened. A psychotic preture with delusions and hallucina-
tions sometimes developed, He also observed convulsions 1n a number of patients
who were not azotemic He stated that 1n the experience of others, neurologic
examination may be entirely normal or disclose scattered findings indicating
mvolvement of the motor system, such as hyperreflexia, clonus, and a positive
toc sign Examination of the spimal fluid showed some 1ncrease in protein content
1 10 to 15 per cent of the reported cases,

Further evidence of the frequency of nervous system abnormalities was
presented 1n the analysis of the first 32 cases of the present sertes (238). In the
previous year Sedgwick and Von Hagen (230) had described cases of SLE and
peniartenitis nodosa with neurological mantfestations In Jessar’s seres (129) con-
vulsions were present i 9 per cent, toxic psychosts in § per cent, and hemiplegia
1n 2 per cent Neuronitis, focal central nervous system lesions, cerebral hemor-
rhage and chorea were scen 1n 1solated 1nstances

Dubars (56) noted that multeple central nervous system manifestations may
oceur due to cerebral angutts He presented illustrations demonstrating VﬂSCLl,lCll‘
changes m a spinal cord arterole and periphlebitis in the ﬂoof of the third
ventricle of a patient who had convulstons and mental deterioration durmg the
course of SLE Thirty-five per cent of his cases had seizures of which 30 per cent
were attmbuted to the disease and & per cent to treatment, He stated that
selzures are most common 1n the terminal phase of the illness. In lus expenence
another common terminal event, as was previously pointed out b.‘y Tumulty and
Harvey, was the occurrence of hemiplegia due to lupus vaseulttis ’I:hls authol:
has also seen one case of severe Holyneuntis, apparently due to nutrient artery
1nvolvement, stmular to that deseribed by Heptinstall and Sowry (118) Dubois
noted signs of menmngismus with a pleocytosts of several hundred leuc:jy(:‘::
aither lymphocytes or polymorphonuclear leucocytes, along with increas Png
tein in four cases In his series organic psychoses of varous types oceurred in 2

cent,

pe;’lpcrt (198) reported one case in which vascular involvement of .thc spial cord
produced an infarct with resultant paralysis of the lower extremities donts with

Russell, Hascrick and Zucker (224) analyzed a series of 144 pnF 1}3{1“" e
SLE, 15 per cent of whom were reported to have had convulsmnds. xI o
seizures only during the terminal phase. Four had ssolated ﬂfﬂt" "‘SI e
duning the active preterminal phase They report on 28‘P3"9" s :‘l: dx oars
L. E. cell tests, seven of whom had convulsions In two instances the diagm
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of siopathue epilepsy had been made 3 ears previous to the onset of recogmzed
SLE Other neurologreal mamfestations such as mame behassor, mental con-
fusion, neuregente bladder dysfunction, amaurosis and paraplegia were noted
termunally in the three patients Two types of electroencephalographic altera-
tions were desenibed: 1) records characterized by moderately high voltage
actwity at o rate of 3 to 7 cyeles per second math delta waves which frequently
eshibited disparsty between the two sides, and, 2) abnormal records of medvm
voltage netinity having a vate of 6 te 8 eycles per second and showing a diffuse
pattern often mterspersed with long or short runs of normal alpha activity
Glaser (79} recently reviened the contral nervous system mandestations m
SLE. The vascular lestons had & predilection for the gray matter of the cerebral
cortey, partreularly the presuleal areas, which may explamn the frequent oecur-
rence of convulave seizutes The parenchymatous changes, consisting of focal or
disecrminated encephalomatacia often with hemorrhage or cyst formation, were
secondary to the involved vaseular supply
More than one-third (37 per eent) of the cases i our senies developed some
sbuormality of the nervous system Eighteen had convulsine seizures In three
mstances these were associated with hemmplegia and m one with motor apha=ia
Four wndividuals had a tosie psychoss 1 addition to convulsions Two of the
patients wath convulstons had repeated attacks over a peniod of several years,
Twenty had one or more acute puyehotic eptsodes In four these were assoctated
wath convulsive seizures and 1 two with a tran<ient bilateral ptosis Other in-
stances of abnormal nervous function included two patients with hemiplega, one
with potassmm miovieation during uremua due to SLE, and another with mant.
festations simulating myasthema gravis One patient died of & compheating
Torula meningis
Neurological dysfunction almost marably developed during a very actne
phase of the disease Only two of the 40 patients had nervous sy stem lestons dur-
1ng a chrome o subacute phase, both hiad repeated epileptic setzures Singe these
nervous system alterations were so commonly aseocated with an exacerbation of
the disease, thes are ominous sighe
To 12 of the 18 individuals who had convulsive seizures during the couree of
ther liness, SLE alone was fered ble In two there was
hypertension and azeterma and at postmortem exammation, there was inval e
ment of the hidneys by SLE In case M, already desenibed, there was a dural
memngioma 1w the left panetal area In another patient the serzures oceurred
during the terminal phase of lupus, complicated by streptococcal sepiicerma and
uremia In another, in addition to s mild elevation of the non-protein sutrogen,
the illness nas complicated by an hemorrhagic tendency
In 14 of the patients who had psychotic eprsodes, SLE was the only demon-
strable canse In three instances the psychosis appeared when the patient had an.
mtercurrent infection, and m two others the eourse was complicated by hyper-
tension and azotemsa In another hepatie disease may have played o part
Of the 40 patients mamfestmg drsordered bram function, 31 erther were never
govens ACTH or cortisone or had thetr nervous system mansfestations prior to
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recerving them In three mstances in which nervous system abnormalities oc-
curred while ACTH or cortisone was being given, the reaction developed when
the dose had been reduced with a subsequent exacerbation of the lupus process
Convulsions and a psychotic reaction oceurred 1n five cases following an allergic
reaction to ACTH, and 1 each instance were associated with other indications
of an exacerbation of the SLE.

As mentioned above, three patients had transient bilateral ptosis dunng their
iliness ‘The course of one 1s of unusual interest:

Case 27

R 8. (¥160926), a 17 year old white female, nas admitted in September, 1952 with the
story that 18 y ears previously she began to feel exhausted She lost her appetite, frequently
felt nauseated and had recurrent headaches She developed a low-grade fever The follow1ng
year she noted diplopia and ptosis of the left id A diagnosis of myasthenia gravis was made
The spleen was palpable, and she had 5 per cent eosinophils She was given
with equivocal improvement She returned 1n a few months stating that her symptoms had
vanished, and she no longer needed neostigmine In 1936 she developed a typical eruptson
of lupus erythematosus on her face and ears In 1940 she developed polyarthralzia which
lasted for many years Early in 1952 she had an exacerbation of the migratory polyarthe
nt1s and a low grade fever On the day of admission she developed a pleuntic pain 1n the
Ieft chest A doubtful STS was recorded There was no history of syphilis and the treponemal
mmobilization test was negative The LT cell test was pasitive

In reviewing the course of this patient’s illness, it scems reasonable to conclude
that, the neurological mamfestations which she had fully 17 years prior to ad-
mission were due to SLE and not to myasthenia gravis.

The two other patients who developed neurological changes during a chrome
state of SLE should be briefly mentioned In one of these also, the mitial episode
m the 1llness was neurological in nature:

Case 28

. <o sang

f the left id Tt was thought that siie mugni st
examination except questionable ptosis of th oo g

had a muld cerebral vascular acoident, but 1t scomed most hkely that this was an ysterits
. she had 3

s biological

al blood It

0, snd that

SLL was respousible
Case 29 .
i drmitted yn May, 1952 because of
G M (#606719), a 2} year old white female, was adm
convulswe( “etzures whuch she had had since childhood When she was eight years of 282

3 began to have “peculiat
she w2 struck on the head with a golf club Shortly ther;:[;;r;::s !:e ntobave pecuit

absences® which were mterpreted as petit mal attacks s e
mal attack and these oceurred at trregular intervals thereafter When !f;)e lv;’l!ﬂl :r)gu)s :.\tr: n-; uﬁt
her knees became swollen, hot and tender and ?{(.n that time nhcd a1 ‘m e
migratory joint pamns Four years prior to admission, she developed an erup!
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lege and butincks In 3018 the blond STS w35 positive, afthough there was o tustory 1o
suggest 3y phihy On adonssion she bad an ery thematous eruption on ber fogs and huttorks
Her fingers showed the fuaform chaiges seen iy rheumatosd arthrlg The hlond STS was
acgattve The spiaal Bud was normal BEG showed a focus with high epikes sa the nght
temporal regtan LT3 ceils nere found

1t 15 posable that thss patient’s epileptie selzures may have been due to
cerebral damage esused by SLE slthough other causes cannot be eveluded

While xbnormstities of the bram {requently oceur dunag the coutse of SLE,
nervoys system mvolvement may kave some other basis as illustrated by Cases
10 and 14

fambar punctures were performed m 30 of our pattents In eight wathout
specthe nervous system abnormalities {s1x were acutely @ with high fever), the
sponal fuid findmgs were normal i all but one who had an mansl pressure of
260 ram ? CRT°, 18 mononuctear calls per mm ? and & protem concentration of 61
wg %. In the 22 with signs of nertous system dysfunetion at the tume of puncs
ture (14 had convidsions), the results were abnormal i ten

The protem conepntration was elevated (above 50 mg per cent) m seven of
these ten cases during sewzures or toma [oge case} Three of the seven and one
ather had abnormal colloidal mastic curves In one patzent who had hod con-
vulstens the protesn was 930 tag per cent, and the mastie cun e 1243535432 In
another case, the protews concentration was 128 mg per cent after & series of
suizures, and 25 mg per cent after ten days Four monthg later, fofioning o
second senies of comvuisions the protein was 70 mg per cent In another ease the
protem was 93 mg per cent when no neurologieal mansfestatsons were present,
and an another ordasion 86 my per ecot following several comvulstie eptsodes

1\ pleoey toss, d iy pol I3 i was d d e the
spinal fued of cach of three enses (250, 350 and 550 WBC per mm %) One was
ease 10 nith (ryptovoceal memingitis The other two had a concomutant leuco-
sytowis i the perphern] blood, but an mf agent was not umi 1
ather case

b Retinal Lesions

In 1035 Prllat {197) desenbed the funduscopse changes tn 48 cases of chrome
fupus, m 16 of whuh he found rolated changes resembling healed tihercufous
chorarhtzs A early as 1020 Bergmaonter (2) had seported lesons wlich he
thought were metastatie tubesefes 1 the retind 10 8 patient with SLE in whor
necropsy distlosed dinsernated tuberculosts The eyes nere not examimed husto-
lTopeally, but from the deseription st seems Iikely that thew were cotton-woo}
exudates or eytod bodies In the cases reported by Baehr, Kiemperer, snd
Sehufrm (35, 12 of 23 had fufly sardates i the fundh wath penvasentar hemor.
rthages s well a3 eorcumpapilary edema v £90 eases Rurz (154) sn 3038 wae
probably the hivst te coumder that thewe white patehes consiat of ganghaform
depenerstion of ner e frhers (so-called eytord bahes) He thought that the lovons
Were sumilar to the Roth spots seen 0 patients with bactenal endocardttie, and
that they were toxw and not embobe m angr Maumenee (168} descrsbed the
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Fic 16 Typical cytord bodses 1n the retina of a patient with SLE The nature of the
by b

lesions nas

ophthalmological and histological findings 1n the fundr of five cases and noted
five types of lesions 1) small, fluffy, yellowish-white to white spots located in the
superficial layers of the retina, never larger than the size of the dise, usuatly in
the posterior part of the fundus, similar 1n appearance to the cotton-wool exu-
dates seen 1n hypertensive retimtis. Histologically, these lesions were demon-
strated to be typical eytoid bodies in the nerve fiber layer of the retina (Fig 16}
2) Small superficial retinal hemorthages related neither to the larger retinal
vessels nor to the white spots Histologieally, these were found in the nerve fiber
layer of the retina 3) Shght papilledema, never of sufficient degree to allow actual
measurement of an clevation of the disc. 4) A shight generahzed blurring of the
chorodal reflex believed to represent sub-retinal edema 5) Septic chonditis
which could not be detected ophthalmoscopieally but was noted on histological
study as a slight round cell infiltration of the choro:d 1n every case.

Jessar and his group (129) noted retinal lesions i 20 per cent of therr senes,
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TABLE V
cular manifestations seen in 105 caves of systemne Jupus erythematorus
VLesion Number of Paticats

Cytoid bodies P

Conjunctivitia 5 (2 of these had sepeated eprsodes of folheutar
conjuneltvitis}

Exudstes

Qeelusion eentral retioal veun 2 (1 with bypertensive cardiovascular disease)

Small hemorshages 11 {2 bad urema, } severe anemis)

Capellacy aveurysms 1 tduang 1ntensive ACTH treatment)

Epuclentis 2

Papulledems 2 (both wath convulsiona—1 bad azotemis snd by-
pertensive casdiovaseulss disense)

Retunal hemorrhages with blad- | 1

ness

six patsents having cotton-wool exudates, five flame-shaped bemorthages, one
retinal edema, one vasculitis with nregulsr beading, and one punctate corneal
erosion, Hollenhorst and Henderson (120) have recently reviewed the ocular
manfestations in SLE and the alterations found mcluded superficial retinal
exudates, b d embolic i and
artenal occlusion.

Tt is aur impresston that when wmeluded with otber suggestive clinical mani-
festations which may not be diagpostic, the finding of retinal cytoid bodies in
the absence of hypertension or diabetes 13 a helpful pownt m the differential
diagnosis of SLE. These lesions may be transient and repeated funduscopic
examinations should be carrred out during the course of the illness

Table V Iists the ocular leszons found in our cases This does not give a true
pueture of the meidence of cytoid bodies as many of the patients seen early in the
series had only a single eye examination

VL, HEMATOLOGICAL MANIFESTATIONS
Hematological abuormalities occur 1n variually 2l cases of SLE at some tune
during the course of the disease The appearance of the L.E, cell is the only
spectfic change, but other alterations in the formed elements of the blood constt-

tute 8 fairly ch pattern, In ] cases, theseab ions are the
outstanding and at tumes the such i the
nature of the disorder may be , and the patient thought to
have a primary blood dyscrasia.

@ Red Cells

‘The hugh me:dence of aneria in SLE has been frequently emphasized (3, 176).
In a detaded report of blood changes 1 111 cases Michael, Vural, Bassen and
Schaefer (172) noted that only 25 patients had hemoglobin values of 12 grams
per 100 ml. or igher at the tune of the first examnation In 32 cases the value
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was between 10 and 11.9 grams, 10 37 cases between 8.0 and 9 9 grams and in five
cases below G grams Of 16 patients who had initially normal hemoglobin values
15 subsequently developed anemia, The degree of the anemia seemed to be
related to the duration and severity of iliness. It wag usually normocytic and
normochronue. A similar anemia was present in 33 of the 31 casos repotted by
Shearn and Prrofeky (234}, and 1n 11 of these the hemoglobin concentration was
less than 9 groms per 100 mi. In a group of 323 eases Jeasar, Lamont-Havers and
Ragan (129) found anemin (belaw 12 grams) to be present at some time during
the disease in 80 per cent. Forty-eight of Dubois’ (56) 62 patients had hemoglobin
values below 11 grams,

The anemia in most cases appears to be the result of retarded erythropoiess.
The decreased production of red cells is not, associated with morphologic evidence
of erythroid hypoplasia of the bone marrow (vide infra). The absence of jaundice,
retriculocytosis and erythroid hyperplasia of the marrow in the majority provides
evidence that the anernia 1s not primarily hemolytic in character, Hemorrhage,

renal insuffi and the p of osed may contribute to
the severity i some cases.
Moderat: ytic, normoct i¢ anemia was i} d in

our cases. Seventy per cent were anemic when first examined, and 78 per cent are
known to have had anemia at some time during the course of the disease. Analysis
of 120 cases revesled that 36 had initial hematocrit values of 36 per cent or
greater (hemoglobin 12 grams per 100mt or more), 64 had values between 30 and
35 per cent, 17 between 24 and 29, and only three under 24 per cent. Of the group
who initjally hed no appreciable anemia (hematoerit 36 per cent or over), fen
subsequently became anemic, In a fesw, however, the disease ran its coursy and
terminated fatally without the devel t of sub \ ! lob ynlue&
Profound anemia occurred 1n some in association with hemorrhage, renal jnsuffi-
ciency or a hemolytic process Thirty-five per cent of the patients wero trans-
fused on one or more occasions nce anemis became established, thers was, 19
general, little tendency for it to progress, and most patients had only modemet;
lowering of hemoglobin even i the terminal stage of the du:ea-se. A few showt

striking sp imp! tinh Jobin cones tion, the blood values

sometimes returning 6 normal.

i1 wrm2m 632w ahnrond minar ved eol] abnormali-
= ells,

ina

. . nob
clevated except in association swith bemolytic anemis, after nemounsg., ‘: dur-
ing hormone therapy. In rare instances a few nucl‘eimﬂ r:%?‘cfﬁivﬁfﬁ:ff‘ sone
' w . valye

" ' SLE

) ' . cytes
 rried

ouf.
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Although anemia usually appeared ta result from retarded erythropotess, only
one patient had a teue hypoplastic anemia,

‘This patient (Cave 6}, whe had had Y pol} arthritis, develcpcd  puspure asso~
aiated with anemia, and k marrow.
These mamfestations appenred after a secand cmuse of chloramphenicol. L.E.
cells were dl 4., Although some have d
ghe contwmues to bave anemsa, leucopents and thrombocytopenia three years
later

In oceastonal cases & hemolytae process may occur as an important manifesta~
twn of SLE (23, 44, 55, 83, 151, 172, 177, 199, 234), Ths type of anexua is un~
common, ocetirnng 1 tess than 5 per cent of reported cases Hermolytic avemis,
when it occurs, may be the initeal mamiestation or moy sppent hter Jn t!msl'
instances in which 1t preceded other of SLE, & d: f
aequured hempolytic anemia was made. Of interest in this regard 15 8 case reported
by Lee, Michael and Vural (156} who conmdered the finding of L. E. cellsin a
patient, with acqured hemolytic anemin a “false positive” result because other
mamfestations of §LE were not present.

In all of the reported cases of hernolytic anemma, hemoglobn values below 6
graxas were recorded, and onset of the process has been acute Data of well docu-
mented reported eases and three of our own are wneluded m Table VI Reticulo-
cytosis of marked degree and normoblastic hyperplana of the bone marrow bave
been uniformly observed The apleen has been palpable in most mnstances and
enlarged 1o every ease 1 which the weight wasreported However, charactenstie
anatoouent lesions of SLE were not always present Hed eell auto-spglutining or
a postive Coumbs test have been demonstraud n most cases Hemoglobmemm

and b lob: have been d d 1n & few of the
vedk cells hu been teparted only once. In the few cases in whieh splenectomy was
ble effect on the hemolytic process was observed, but

d: o! ACTH or has been effective in indueing remission m

several patients The Coombs’ st may remain positive even though complete
bematologeal remission oceurs dunng cortisone admsmstration (199). Pisciotta
and lus sssoctates (199) demonstrated that the L.E. factor in serum can be
separated from the substance which 18 absorbed on the red cells and which gives
e to the posituve Coombs® test In cwc!!&mm.l cases, mcludmg one of out own,
severe hemalytic auenus first 2 the of bleod
iransfumons (125, 151).

Hemolytie anemua was present m three of our eases (Table VI). In one, a fol-
mnating hemolytic process with hemoglobiouria first appeared long after the
onset of other manfestations of SLE This patient 1s of interest because splenec-
tamy was performed two years before the onset of anemia:

Case 20

1 C {#A47072), 213 year old calared grl, had & posctrve aerologie teat for syplulis (STS)
in tha sbaeace of ayplulitic manifeatations at sgo seven Both parenta had & pomtive 8TS
At age 11 she developed severe thramborytopenie purpurs She bad had intermattent pain
in the elbowa sad kaees for seven months There was cormderable 3w of Blood from nose
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sad gums The +was 23 per eent, shite cella 6300 and platelets 12,000, Slepseser~
was performed, the spleen weightag 143 gra and showing the typacal penane-ia Ss-e
SLE There wass pmmm. rase n the platefet count to norpal values and thmztrm—v&
never recurred Bhe d & tranment, drat efusion
nfm splenectomy the hematocnt was 40 per cent, white coust 6000 and the ;\!z::ﬁ‘ vz
§ix months later, she developed joint mamfeatations typacal of riemzads.
mhnm At thes time hematoontt! was 41 2, white count 5100 sad platelet oy I2¥
"The polyarthntus subsided and she was well for the aext yeat, when she reseed €%
Yacial ecuption typiesl of ELE, k n.m’..«u
The hersatoent wae 44, but under observation the patient developed bemam iy
with a rapid {all o hemoglobm concentsation The red tells showed muawos: &~
agglutination but Donath-Landstemer and Yam tests were negative Eex
snd hemoglobsnura pergmted until death Autopsy shawed waderpread ladacy ¢" 520
and there was no ncms@splemz trasue found

The mechamsm of lhe"hemolytic srenus in SLE bas not beer ecvmem.
Dubows {85} suggested that 1t might be hypersplenie in origi. Spwre ¥
repotts that splenectomy has little er no effect on the rate of Biood dsemwy.
together with our observation that the hemoly=mia i one patient beme Somze
splenectomy ig&ye hittle to support this hypothesxs. A roore Blely mrmmemer s

that the procedyis the result of an ab I proteis which mey eom sz
#ad fead to their destruction. Whether ﬂns abnormal protei ¥ 2 oo
antbody 18 not known. It has been Jomere oo

serum of some patients with SLE wmay cause agglutination of s servr.
el a3 the red cells of the pattent That the abnormal proteiz S eerozr
‘fﬂi\s wdcated by the positive direct Coombs’ test not infren o poer
Fese patients, and the pomtsve mdirect Coombs’ test #3322 e
tawed Strkmg autosggiutination of the red cells, and & prvs Do
may oceur e SLE m the ubsem:s of detectable evideres o ome-.

Severe was noted fu 10 of X ser
by Aegerter and Long (1), Evans and co-workers (67) foz fored & poc 2
test in each of four patients with SLE, although nane ém—g,z.
ereased blood destruction, while the test was positive iz Sore ¢ 2o -
ammed by Zoutendyk and Gear {270, 2803, The Couxzte’ P
approxumately 25 per cent of the vases (number of caws 122 o pre
Rosenficld and Voge! (222). Three of four patients on 7‘—(‘.’.‘;—‘..— R
formed had & posttive result an the study of Sheam zad Poome
three were suspected of having s hemolytic anemus, -
he'Coommbs' test was performed on 34 of our mrv,,,‘. St
hemclyue anemts. The test gave positive sesults iz £ roon _,"
indirect test was also posttive, Agglutination of the ned s, i
albumin was demonstrated m two cases With posistve e, o L.
othere, but dhd not oceur 1 the four additsonal pesier, j;_ )
with postive Coombs® tests =
Extraordinary autongglutination of red exlirwes v oy |
cazes and waa purticalarly pronounced in s, oy 4r v “ .
suemma Imeredistely after biood wes draws, proe . e

patrent, examuned with the slit lamp and ey 1,,._‘,4 N
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seen t'o flow through the ival vessels in This patient had a
peculiar mottling of the skin thought to result from the's intravaseular slumping
of yed cells, but there was no evid of d blood d ion. Cold

agglutining were present in sigmuficant titer in three cases, including one with
hemolytic anemis, but one patient with p d manifestations of R '
syndrome had no d ble cald inins or cry

Some patients with SLE scem to have a remarkable abihity to develop anti-
bodes against red cell antigens Callender, Race and Paykoc (36, 37) reported
a case in which multiple transfusions were followed by the demonstration of five
separate antibodies including three which were previously undeseribed. Five
atypical antibodies were found in the serum of another patient with probable SLE
(265). Anti-Kell antibody has been demonstrated in a patient with the disease
after transfusions (225). A patient with SLE who developed hemolytic anemua
following multiple transfusions was reported by Kuhns and Bauerlemn (151) to

1nt

have three atypical L lutining. In other i h labt trans-
fusion ions have been attributed to Rh i ftization (8).
Several authors have ted on the freq) of ion reactions in

patients with SLE. In three of the nine cases reported by Aegerter and Long (1)
transfusions were followed by reactions not attributable to ABO or Rh incom-
patibility. In the patients studied by Michael, Vural, Bassen and Schaefer (172)
transfusion reactions seemed to be more common than in the general hospital

Jation. In some i these were bable to the devel of atyp-
ical isoagglutinins (204).

More than 200 trensfusions have been given to 39 patients in our series. The
freqy of d ions has been low. Occasionally there has been 2
brief febrile response or urticaria, but patients displaying these mantfestations
have sut tly been sfuged without repetition of the reaction. One patient
had a hemolytic episode with b Jobinuria following a Fusi of. appar-
ently compatible blood. However, he received blood on numerous ocgasions be-
fore and after this episode without reaction. Atypical hemagglutinins were
demonstrable in the serum of several patients, who did not have transfusion
reactions. The serum of one patient contained a peculiar hemagglutinin which
did not d to any of the recognized red cell antigens. In a few instances

multiple isosensitization was demonstrated.

b, White Cells
. o
In the cases reported by Goeck in 1923 (80) Jeucop wag freq!
" d n numeroys observers have reported ab-

resent and at times severe. Suce the v
ﬁormalities in the white cell count with leucopenia (white count heh_rw 6000)
from 25 to 85 per ceat of the cases Extreme leutopenis (below

being observed in
2000% bas been unusual. Devistion of the white count from the normal range bas
- T ameta s g0 30,000
+vation of
when the

initial phase is severe (5, 6, 56, 129, 160, 142, 221, 2o4).
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depression of the platelet count has been of only moderate degree In some cases,
however, thrombocytopema increased with the severity of the disease In ome
series of 83 cases (172) 34 had platelet counts below 150,000 when first examined
and 43 were known to have had thrombocytopenia at some time However, severe
bleedmg oceurred in only one case. Marked thromboeytopemsa was present in
six of 62 cases in another senes (56).

Inf ing the platelets 18 lable 1n 86 of our eases In 23 of
these platelet counts at times were definitely sbnormal Twelve patients had

véevere thromboeytopenia, with counts of less than 50,000 per cu mm This

graup includes those cases in which thrombocytopente purpura was the outstand-
g manifestation of SLE. Seven other patients had platelets between 50,000 and
100,000 per cu. mm but abnormal bleeding was not impressive. In four cases
counts ranged between 100,000 and 150,000 The remaming 63 showed no evi-
dence of platelet defictency A few patients developed thrombocytopema as the
disease progressed toward the terminal stage, but 1 many, platelets remained
abundant untl death

In ional cases of SLE thromb penic purpura is the ding fea-
ture of the disease The hemorrhagic disorder may oceur when other mamfesta-
tions are trivial, or may actually ‘)teds.te them by months or years. These pa-
tients have been thought to have *1diopathic’ thrombocytopenic purpura, and
the platelets may return to normal exther spontaneously or as a result of splenec-
tomy Data from 13 cases of this type collected from the literature and nine cases
from our own series are presented 1n Table VIII It will be noted that 1n many
cases no symptoms preceded the occurrence of thrombocytopema. Other mam-
festations of SLE first appeared as long as seven years after the onset of purpura.,
1In six cases typical discoid lupus had been present before the onset of thrombo-
cytopenic purpura, but in some of these the appearance of other mamfestations of
SLE was long delayed It 13 noteworthy that the thrombocytopenic purpum
occurring mn this disense may be climeally shable from “1d:
thrombocytopente purpura There may be no anemia other than that accounted
for by hemorrhage, the white cell count may be normal, the spleen may not be
palpable, and the bone marrow pattern 1s typical of ‘“adiopathic” purpura,
Furthermore, splenectomy has been regularly followed by elevation of the plate-
let count, often to normal levels, In most patients subjected to this procedure,
there has been no recurrence of thrombocytopema even though death from SLE
ultimately occurred In most recorded nstances the weight of the spleen was
increased, Periartenal fibrosis m the spleen was not vmiformly demonstrable,
even though searched for carefully.

In 1949 Rich (215) re\rxewed cases ac the Johns Hopkins Hospital in which a
climeal di of pe ni purpura had been made, and
in which the spleen was availabl icr i In six peri:

. fibrosis was noted. Two of the six patients dew elnped cluucal evldences of SLE
Yo et .-

and died mare than twn veare aftar enlanontams had
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morph lear cells was often ted with 2 mod. shift to theleft, Thirty
per cent of our patients had more than 5 per cent Juvenle neutrophily, and & few
had 2s many as 20 per cent. It Was not unusual to find an oceasional myelocytein
the blood; in four cases the number ranged between three and eight per cent

Data pertaining to eosinophils were tabulated for 106 cases prior to therapy. In
46 of these, differential cell counts had been performed, but direct eoanophil
counts had not been made. No eosinophils were seen in the blood smears in 17
cases. In 13 others as many as two per cent were counted at times. Seven patients
bhad as many as three to four per cent eosinophils and six had five to eight per
cent. Only two patients had higher proportions: one with 17 and one with 24 per
cent. P d eosinophilia wes iated with ive sku lesions, and
was not attributable in these cases to detectable causes other than SLE. Direct
eosinophil eounts were available in 60 cases, The number was less than 50 per cu.
mm, in 31 cases; between 50 and 100 in 11, and between 100 and 200 1n ten.
Six patients had between 200 and 400 eosinophils per cu. mm., and only two had *
counts in excess of 400.

Atypical lymphocytes were often present in small numbers, usually comprising
not more than one per cent of the white cells, However, two patients had eight
and nine per cent atypical lymphocytes,

Two of our patients transiently had severe‘fmnﬂonytopenia In one the neutro-
penia was associated with & hypoplastic anemia which was thought due to chlor-
amphenieol. In this case the total white count was 1600 with 91 per cent lympho-
cytes and only five per cent granulocytes. One other patient with SLE was
thought to have acute agranulocytosis at the time of admission, She had & \vtn.te
cell count of 2600 with 78 per cent lymphocytes, six per cent juvenile ne}xtroplfuls
and six per cent polymorphonuclear cells. There was  history of recent ingestion

of several headache dies. Granul ppeared in 130mm1 proportion within
a few days at a time when the SLE was rapidly progressing
¢. Platelets

Purpura has often been encountered in SLE and was described by KﬂPOS;‘
(135), Osler (189) and numerous other authors. Each of the four patient o
Libman and Sacks (160) had prominent petechisal and otbfar hen?orrhxglc mlzg;-
festations, and one js known to have had thmmlfccytogema.'KetﬁiglgiSs)e;; ot

iewed the earher Jit on the i in
pointed out that several mechanisms are mvolved inc:ludmg vascular f'nctolrs,
azotemia and thrombocytopenis. Purpunc spots, petechiae, hemorthsgie \ﬁc es
and bullae, bleeding into the mucous membranes, from the nose, gums Br;d e;um
the ga i inal tract were described. Platelet counts were not m:l u;
manv case studies, but more recent evidence»indlc‘abes t\:a‘t '\Lh:i Rug\.::!:m ) heedeLE

3 bocytopenta has been ODSEIVEU L tasy vemnw <
s 123, 160, 16 221, 231, 251, 258, 272). In most instances

86, 61, 75, 78, 133, 134, 160, 163, 172,
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depression of the platelet count kas beer of only moderate degrec In some cases,
however, thrombocylopenia increased with the esventy of the disease. In one
seres of 83 cases {172) 34 had platelet counta below 150,000 wher first examined
and 43 were known to have had thrombocytopenia at some time. Fowever, severe
Mveding oeeurred 1 only one case. Marked thrombocytopenta was present in
s\x 01 82 eases 1n avother series (56)
the platelets is available i 86 of aur cases Jn 28 of
these platelet counts at times were definitely abnormal, Twelve paticnts had
vevere thromboeytopenia, with counts of less than 50,008 per cu. mm This
group includes those cases iy which thromboeytopensc purpuss was the outstand-
ing manifestation of SLE. Seven other patients had platelets between 50,000 and
100,000 per ey ram. bui abnormal bleeding Was not xepressive. In four c3ses
counts ranged between 100,000 and 150,000 The remaming 63 showed no en-
dence of platelet deficency A few patients daveloped thrombocytopems as the
= disease progressed toward the torminal stoge, but tn many, platelets remained
sbundany untd death.

In 1 cases of SLE throxboeytopenie purpura 1 the foa-
ture of the disease The hemorrhagic disorder roay oceur when other manesta.
tions are tovial, or may actually a; _?iv:da!e them by months or years These pa-
tients have been thaught to have “idiapathue™ thrombecytopente purpura, and
the platelets may return to normal exther spontancously or as & resulé of splenec-
tomy. Data Srom 13 cases of this ype collected from the htersture and mne coses
{rom our awn series sre presented m Table VIIE It will be noted that w many
eases no sympioms preceded the acturrence of thrombocytopenra. Other mant-
Testations of SLE first appeared as long as seven years after the onset of purpurs
In mx cases typical discoid tupus had been present before the onset of thmmbo»
cytopesie purpurs, but in some of these the app of other
SLE was loog delayed 1t is noteworthy that the thrombocytopenic purpura
oceutnieg i thiy disease may be chmeslly wdistiegmshable from *adiopathie”
thrombacyiopeme purpurs There may be no snemia other than that accounted
{or by hemarthage, the white cefl count may be normal, the spleen may not be
palpable, and the bove murrow pattern 1w dymeal of “ihopathic” purpurs
Furthermore, splenectomy has been regularly followed by efevatzon of the plate-
let count, often o normal Jevels Jn most patsents subjected to this procedure,
there has been no recurrence of thrombocytopenia éven though dexth from SLE
ultimately oceurred. In most recorded 1nstances the seight of the spleen wag
inereased. Pemartenal fibrosis in the spleen was not unformiy demonstrable,
even though scarched for varefully

In 1949 Rick (2!5) m'xc\\‘cd cases at the Jahns Hophins Hospital ;o whuch a
clmead i ytopenic purpura had been made, and
w which the splcen was available for mi 1o max periarterial

. fibrosis was noted Two of the six patents developed cliviesl evidences of SLE
and died more than two years after splenectomy had been performed. Autopay
in one rase showed visceral and cutaneous lesions of SLE One other patient, not
suspected clineally of having SLE, had visceral lesons of this disesse at autopsy
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Rich believes that pronounced periarteriat fibrosis of the spleen rarely, if ever,
aceury in conditions sther than SLE,

wIhy oceurrence of thrambocytopeme purpura as oo early menifestation of the
disease 18 not rare. In the discussion which fouowed the reyon by Mont, gomery

and McCreight (176), three toses were i in which thrombocytopenic
purpusa treated hy splensctomy had preceded other manifestations of SLE In
twa of the cases of Gold and Gowmng (§3) thramb purpura

Tt

other evidences of SLE by several yeats, A patient descnbed by Dameshek and
Rheingold (50) a8 heving “sdiopatbic™ thrombocytopenic purpura was noted to
have had a painful polyarthntis assocrated with a “butterfly” rash of Jupus
erythematosus five years before the onset of shnormal bleeding. It is clear that o
previous history of jomnt paw, plearisy, skin eruption or other anyestations may
bave great signficance 1 & patieot with thrombocytopenic purputa, This is
dfustrated by one of our own cases:

Case 81

M R {#305%002), a 34 year ofd winte housewsfa, had been under observation mnce early
1950 She has bad episodes of nriicana sioce ¢arly sdolescence A% the age of 24 she de-
veloped miid nchang ang stiifsees of fingers sad knees with orensiopal swelling of the provi-
oal tnterphalangeal jasate At that tume abe was gven hives injections for “asemie® At 2%
sho hiad toxemua of pregnancy with hypertension, which subsided sfter delivery of 2 still-
born ehald Lz she following year she felt nervous and was grven a bver mjection following
which she developed severs aeticans Two years later, because of mabtty to becore
pregnant, eha received 1ections of hormones During this thetapy she developed menor-
thages whieh persisted Theresfter, she bad profuss epistaxes 4ad cutapeous ecchymones

revenled go , btk thers was and the sternal
martow wag aud to be bl with hap 1 purpura One year
Iater there were numerous petechise and ecchymoses The tip of (be apleen was pafpable,
but there %as no eyadence of Joint diseate The platelet count ranged between 32,000 and
83,000 per oy mm 8he aleo had & muld hemolyt:e Aneria sasociated with s positive Cosmbe®
test and auto-antihody 1n the sexum The hematoent was 34 per cent kod hemoglobin 119
grame, the serum hiirubin 3 5 thg per 100 ml , fecal excretion of urobibmoges increased,
and reticulocyte counta sa bugh &8 seven per cent Numerous L E cells were demonstrated
Matrow smearn comtaised roany megakaryotyies with vo evidence of platelet formation
The white eell count sanged between KKK and 7000 She waa treated ihtensively with ACTH
‘The hemolytis anemin subetded, the bemataen? value reaching 41 pes cent, the white eount
08s ta 17,000, but there was no niss 30 the platelet cownt and hemotrhage lesions cantinued
to sppest After therspy was discoblimued there was recurrenca of arthralpa and the
beruatoent and white couns fell to pretrestment values The purpurs permsted and five
mantha later ebe returned for eplenectomy The spleen weighed 188 gm , snd showed no
peturtehx\ Sbroma, The piatelet count rose within & few housa to 214,000 Thers bas been
of purpusa or of 150 yeors afte3 splenectomy Bhe has
u.«dergone & normsl pregnancy, dunng which ber joint manifestat tons subsided Tha cord
bload 24 wed! as blood drawn from the newborn female ehd did pot form L E cells, and
he snfant’s plateles count at birth was W5000 Two weeks after delivery, the patient had

& tranateat episode of it and of her ymint. she has
remained femarkably well and a{ present 1 agsin pregusat
The'fech by which Y duced 10 SLE 19 unk

Although splencctomy 15 usually fo!lom:d by n sustained nse of the platelst
count, there is ittle 2o suggest that the platelet deficiency 1s secondary to disesse
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Rich believes that pronounced penarterial fibrosis of the spleen rarely, if ever,
occurs in conditions other than SLE,

he accurrence of thromboeytopenic purpura as an early mamfestation of the
disease is not rare In the discussion which folluwed the report by Montgomery
and McCreight (176), three cases were d in whach thromb:
purpura treated by splenectomy had preceded other ma.m!cstatmns of SLE In
two of the cases of Gold and Gowing (83) thromb D
other evidences of SLE by several years. A patient descnbed by Dzuneshek and
Rheingold (50) as having “idiopathie” thrombocytopenic purpura was noted to
have had a pamful polyarthritis associated with a “butterfly” rash of lapus
erythematosus five years before the anset of abnormal bleeding. It 15 clear that a
previous history of yoint pain, pleunsy, skin eruption or other manifestations may
have great eignificance 1 » patient with thrombocytopeme purpura. This is
Wustrated by one of our own cases:

Case St

M. R ($305022), a 34 year old white bousewife, bas been under observation since early
1950 She hax had epusoden of urticana since early adolescence At the age of 2t she de-
ve(oprd Toitd m:hmg sod stiTuess of fngora snd knces with oceasional swelling of 16e provi-
pregoant, ebe received injections of bormones Duming this therapy she developed menor-
xh\gm which persisted Thereafter, she had profuse ep\stnxu and cutanequa ecchymones

revesled no spl , but there was th Ju and the sternal
arrow was said to be eompatible with “mmpmuu" thrombocytopenic purpurs One year
later there were numerous petechise and ecchymoses The tip of the spleen was palpable,
but, there was no evidence of joint disease The platelet count, ranged between 32,000 and
63,000 per cu mm 8be also had a mild bemolytic anemia pasociated with a positive Coombs*
test and auto- .nubody 1 the serum The hemnmcnh waa :u per cent. -nd hemoglobm 1n9

. Ahm an AN, Y PR

. . .
Tose 10 17,000, but there was 1o rss 1n the platelet count and hemorrbagc lesions continved
to appesr After therapy was discontinued thete was recurreace of arthralgia and the
hematocnt and white count fell to pretreatment values The purpurs persisted and five
montha later she returned for eplenectomy The apleen weighed 185 gm , and showed no
periartersal fibtoms The platelet count rose within a few houra to 214,000 There has been
1o recutrence of purpura or of thrombocytopenis two years after splenectomy Sha has
undergone a normal pregusney, duning which ber joot manifeatations subsided The cord
tlood as well a3 blood drawn from the newborn female child did not form LE cells, and
1he infant's platelet count at birth was 275,000 Two weeks after delivery, the patient had

& traasient epuaods of sntis and of ber joiat symp: , ohe hag
remained remarkably well and a4 present 19 agaw pregnaat
The‘mechani by which 15 prod n SLE 13 unl

Although xplenedomy 13 usually iollm\'ed by a sustained nse of the platelet
count, there 18 httle to suggest that the platelet deficiency is secondary to diseass
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coagulation defect was not discovered, In two cases Dbrolongation of the clotting
time was iated with severe thrombocytopenic purpura. In one of these
patients studied in detail the prothrombin concentration was normal, an assay
for anticoagulant was negative, and no defect other than thrombocytopenia was
discovered, One patient without hemorrhagie manifestations was found to have
a persistently prolonged clotting time, at times considerably mn excess of one
hour, with adequate platelets and normal prothrombin, An anticoagulant assay
in this case was negative, and the cause of the coagulation defect was not de-
tected.

The prothrombin time was determined 1n 38 of our cases. In 25 1t was normal.

son. indieath 1

In seven there was moderate prol that p b was
reduced to about 50 per cent of normal. Six patients had marked prolongation of
the prothrombin time, with esti d protk bi fons of less than
30 per cent of normal. The most profound hy hrombinemia wa: d

in the boy, previously mentioned, who had & hemorrhagie disorder associated
with a long clotting time, Marked prolongation of the prothrombin time in one
case was associated with cirrhosis of the hiver and 1n another with hepatitis In
the cases in which a i lant was d d, prolongation of
the prothrombin time was shown to be caused by the anticoagulant rather than
by prott bin defi . Admi; of vanous Vitamin X preparations
was without significant effect 1 these patients.

No hemostatie defects were demonstrated in many of the patients who pad
purpura and epistaxis. Even the capilary fragility test was usually negative,
unless the platelets were severely reduced.

/. Bone Marrow

The boue marrow has been exammed 1 a large number of cases of SLE since
the discovery of the L.E. cell phenomenon. In most reports the description is
limited to observations on the occurrence of L.E. cells in incubated preparations.
Michael, Vural, Bassen and Schaefer (172) examined the marrow in 32 cases In
only one was it hypocellular¥An morease in the proportion of plasma cells was
often present and in one case reached 18 per cent. Marked erythroid hyperplasia
was noted in association with hemolytic anemia. In general, however, the marrow

was‘ormal.
pugt;:;rstsf irated marrow were d in 36 of our cases. L.E. cells were
often seen when incubation i vitre preceded preparation of the smears, but were

mawrar ensonntered in divect smears. The marrow in most instances a.p‘p.earﬂi to

i d developed a hypoplastic anemia ouowing e
P'”'he“t o 1] tes were Xedly reduced, the proportion of
i i 8

i here was an increase in lymphocytes. In other case:
myeloid cells was low, and} €] an increase in lymphocytes. In other e%)
0 when the

' 1t and were




BYSTEMIC LUPUS ERYTHEMATOSTS 369

usually present in normal proportion when anemia was profound, There was a
definite tendency towardsan increase in the pumber of plasma cells in the
marrow, The plasmacytosis was of only slight degree in most instances, and m 17
of the 36 cases ranged between one and five per cent. In two eases 8 marked an-
crease 1 the proportion of plasma cells was nated, values of 11 and of 17 percent
being obtained. The abnormally high proportion of plasma cells, together with
the tendeney for the red cells tobe sgalutinated on the smears, at times presented
a pattern which was rather suggestive of myeloma, In those patients with thror-
bocytapense purpura, megakaryocytes were abundant, at times appeared ixo-
mature, and showed no evidence of platelet formation, In the presence of hemo-
Iytic anemia, the proportion of nucleated red cells m the marrow was high.

In several cases sutgical biopsy of the marrow was pedormed. In addition,
sectians were examined in ol of the sutopsied cases. The marrow was normaily
cellular or hyperplastic and megakaryocytes were present, even in those patients
dying from thrombocytopenic hemorrhage.

WAL, 7B LE. CELL PHENOMENON
a Charocterisircs of the Cell

A typical L.E, cell consists of 8 mature pol; h hl contain-
g within 1ts cell membrane a mass of homogeneous taterial which stamns red-
purple with Wiight’s stain. This mass 13 round or oval and 1y usually seversl
times as Jarge 88 a normat red blood cell Because of thus mclusion, the L.E. cell
13 characteristically larger than & normal nevtrophil, the segrents of the nucleus
ave displaced to the peniphery, and only a thin crescent of eytoplesin can be seen
about the edge of the mass (Fig. 17). “Rosettes” aro frequently found in nssocm-
tion with L.E cells, These are of

ding masses of h matensl, Alse noted are extracellular
globules of the same homogeneaus matenal. These free globules and the material
at the centers of the “rosettes possess the same staining characteristics ag the
material within the L E. eells.

The L.E cell was first desenibed in 1948 by H: and his i (97),
who identified these in d bone marrow y
raore than twenty-five cases of SLE, It soon became apparent (95) that the cell
isnot found in direct smears of marrow but 1s formed 1n mtro following aspiration.
Haserick and Sundberg (111) carroborated these findings.

& Factors Responsidie for Formation

Hargraves (95) and Tinsenck and Rortz {105) reported that LE. cells copdd
be produced by mixing plasma of s patient with SLE and normal hone marrow
elements, The first report of L.E. cells in buffy coat preparations of peripheral
blacd waa made by Sundberg and Lick (219). Moffatt, Barnes, and Weiss (174)
reported that the cells could be produced 1n muixtures of the plasma of patients
with SLE and erther normal peripheral blood or concentrated normal white cells
There 18 now general agreement, (17) that at*feast three factors sre necessary
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for .the fonpation of these cells: (1) a substance present in the plasma of many
patients with SLE; (2) nuclear material denved from leucocytes and altered
through the influence of the plasma factor; and (3) active phagocytic cells which
engulf the altered masses of nuclear material.
The plasme factor has been demonstrated to be associated with the gamma
globulin fraction (23, 109, 152, 156). It isan i logically distinet p
of the gamma globulin, for antibodies against it can be produced in rabbits (108).
It is readily destroyed by bacteral action, but when kept under stérile con-
ditions will retain its potency for several months (95, 101, 156). Activity persists
after heating plasma to 59°C., and is destroyed by heating to 65°C. {95, 101).
The plasma factor is not inhibited 1n niro by the addition of testosterone,
diol, one, Or cort (87, 101), Para-amincbenzoic acid inhibits

LE cell ion, but the mechanism is unk (101). The repeated use of
active plasma seems to potentiate its effect upon normal marrow cells, and 1t has
been d that the lation of proteolytic enzymes resulting from the

breakdown of cells serves to accelerate the process of nucleolysis (23).

%" The LE. factor may at tunes be demonstrated in body fluids other than
plasma. Watson, O'Leary, and Hargraves (267) found neutrophils witk inclusion
bodies which resembled L.E. cells in the fluid of blhisters made by the application
of cantharides cerate to the skin of patients with SLE. Other observers have
demonstrated them in pleural fluid, pericardial fluid, cerebro-spinal fluid, and
urine (112, 149, 229, 261). Bridge and Foley (32) showed that the L.E. factor
may cross the placenta.

The mode of action of the plasma L.E. substance is unknown. Interest has
centered about its possible relationship to desoxyribosenuclease (DNase). Kur-
pick and hig associates (152) estimated the activity of this enzyme in the serum
of twenty-three patients with SLE and compared these values with the results
of LE. cell tests. In some instances the L.E. cell factor was demonstrable in
serum devoid of DNase activity. Furthermore, destruction of the DNase activ-
ity by heat did not eradicate the L.E. factor. Henstell and Freedman (117)
reported the finding of a substance in normal human polymorphonuclear cells
and lymphocytes which inhibits DNase. Kurnick and his colleagues (153) also
demonstrated this factor and in addition, found, in human lencocytes, en in-
hibitor of the L.E. cell phenomenon These two factors were similar in that both

were d yed by proteolyti ymes, but not by nucleolytic enzymes, neither

d a cellophay b and both had the same stabulity under tem-
perature variation¥These observers d that the I e ization of

desoxyribose-nucleic acid, which presumably occurs in the fo.rm?tfun of L.E.

cells, is due to & derangement of the intracellular DNase-DNase mh.\lfnor gystem.

Tt was postulated that the plasma L.E. factor may act to release intracellular

DNase from inhibition.

The inclusion bodies of the I.E. cells, the central masses of the rosfnes, and
the free extracellular globules are believed to originate from the nuclei of leuco-
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N
cytes, although platelet or megakaryocytic sources have been suggested (100).
1t 1s now widely accepted that these structures are composed primarily of nu-
clear materals whhich have undergone a distinet type of lysis under the influence
of the plasma L E. factor.

In lus onginal report, Hargrases (07) suggested the nuclear origin of the melu-
stan badies because of the manner 1n which they reacted to the Feulgen reagent.
Lee, Michael and Vural (156) found that the ineluston bodies stained positively
with both Feulgen reagent and methyl green, suggesting the presence of des-
oxyribose-nucleic acrd They also obtamned the Feulgen-methyl green ratios of
these bodies, and the results indicated that much of the DNA was probably in
the depolymenized form. These observations suggested that the inclusions mght
bear some relationship to the hematovylin-staimng bodies seen 1n tissue seetions
(78, 92, 143) Berman and his associates (23) agreed with Klemperer that the
hematoxyln-staining bodies and the LE cell mclusions are identical by virtue
of their morphology and tinctonal properties, but in their own studies of I, E.
cell preparations did not find conclusive evidence for the presence of large
amounts of depolymerized DNA Dameshek and Bloom (49) found that the L E.
cell inclusion may contan nb 1 em of cytopl origm, and did not
find glycogen, lipids, acrd or alkaline phosphatases,

Hargraves (97) observed neutrophtls engulfing nuclear matenal m supravital
preparations but did not provide details ahout the source of the nuclear masses,
Moyer and Fisher (183) saw neutrophils engulfing lymphocyte nuclel. Rohn and
Bond (218) deseribed mitial d 10n of nucles of polymorpk lear neutro-
phuls to amorphous masees, following which mtact granulocytes engulfed the
lobules They did not observe autolysts of Iymphocytes int their preparations
Stich, Feldman and Mornson (245) also concluded that the L E inclusion body
ongnates from nucler of polymorphonuclear neutrophils They noted that the
Iobes of these cells became rounded and pyknotic, and the integlobar filaments
disappeared. This produced a structure which they termed the”pre-L E cell”.
The rounded, homogeneous, deeply stained nuclei were then thought to be
extruded from these degenerating neutrophils to be engulfed by other intact
granulocytes .

The formation of L.E. cells has been studied by a number of other tnvestigators
(212) Rebuck and Berman (203) obseried their evelution by applymg serum
from a patient with SLE to the abraded skin of normal subjects By examination
of cover slips remo ed at appropriate time mtervals from the abraded area, they
noted that the nucler of polymorphonuclear neutrophils first underwent degen-
eration, then appeared as free masses, which were engulfed by oth?r neutrophils
They thought that occasionally degencration and swelling of o single Tobe of a
neutrophil might occur, thus producing an L E. cell without the step of phago-

cytosis.

4 )A: :olcd by Hargraves (97) the phagocytic cell is almost always a mature
polymerphonuclear neutrophil. However, metamy elocytes, band forms of neu-
trophils, mature cosinophihe and basophilie polymorphouuc]gar rcll~',ﬂaml ngnm—
eytes have been nated to participate i this phenomenon (150, 183, 218) Even
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Jymphocytes are said to be active by Berman and his associates (23), but this
report has not been co

LE. cells are formed equauy well in prepamhons contmmng heparin, oxslate
or citrate (95), and can also be di { in clotted or defibri d blood or
roarrow (11, 13, 66, 87, 155). Suksta and Conley (218) and Eppes avd Ludovie
(66) used blood handled 1n sxhcone—treuted eqmpment and found that L. E cells
were produced m the sbsence of both and blood i}

LE. cell formation is considered to be an tn t1tro rather than an in viro event,
snce thesa cells are not ordinanly seen in direet smears of blood or marrow. How-
ever, they occasionally have been found in post-martem preparations (94, 185).
Klemperer (144) found in post-mortem sections of the pleura a structure identi~
cal in appearance with the L.E. cell. Eppes and Ludovic (66) searched many
direct, Emeats of finger tip blood czmumnng LE. factor and found only one

leucotyte which d to be 1fing smorphous, pink-stained
material, but the resemblance to an L.E cell was not complete. Chomet and his
associates (42) found L.E cells in direct smears from & patient mith fulmnat.
ing SLE,

LE cells are formed very rapidly in mfro, but a defitute interval of time is
required for their appearance. Hasenick (101) made smears of an incubating
specimen every 60 seconds and found leucocyte clumping first appeanng at §-6
minutesand L.E. cells at 12-13 minutes. Lee, Michael, and Vural (156) in sumlar
studxes (mmd tbe cells after two mmutes' mcubatmn, but stated thuc the 1o

Of the three factora necessary for the formation of L.E celis only the plasma
substance need be obtained {rom a patient with SLE. The nuclear matenal and
phagocytes can be derived from normal blond or bone TOBITOW {95, 105, 106, 174),
blood of patients with & variety of diseases including Chrome leukergia (183),
stored blood (69, 183), and blood or marrow of numerous mammals (23, 103)
Ross and Weils (223) were unsuccessful in attempts to use pigeon marrow,

Several efforts have been made to produce L.E cells experimentally. Castillo
and his associates (41) njected gwnea pigs intraperitoneally with the blood of
patients with SLE and repm'tcd that female anmals lost weight and developed

fever and | P of defibrinated blood of these animals con-
tained structurey which were thought to resemble L E. cells, and examinations
of the tissues histologically showed ions abouy blood vessels,

These experiments were repeated in our laboratory by Schoenrich {228). Nine
weekly xmectmns of plasma trom a pm.n‘nt with SLE did not cause weight loss,
fever or | Exami jons of the blood 0( the animals
before and sfter the wmjecti sbowed which fi bled
LE. cells, but typreal cells were not seen, No lesions suggestive of SLE were scen
inthe tissues ut sutopsy, but thc kudneys of one animal showed focal renal lesiong

bling the b y nephritis produced by injection of horse serum

n rabbits,
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Inderbitzin (122) described the production in normal blood of structures re-
sembling L.E. cells by the use of ant 1 of high molecular weight. The
sodium salt of polyvinyl alcohol-polysulfome acid ester {PVAS-Roche) and
several related compounds, after incubation with normal gamma globulin, were
said to induce the formation of these cells. Haserick (102) added eertain fungn
to dog bone marrow and noted the ap of structures bhng L.E. cells.
Kurnick and his associates (152) were unable to produce the cells by incubating
normal leucocytes with bovine desoxynbosenucterc acid. Finch, Ross and Ebaugh
(68) produced antiserum agamst leucoeytes. On addition of the antiserum to
leucoeyte preparations, they observed clumping of the white cells, phagocytosis
of intact or degenerate cells by other leucocytes, and the formation of structures
“mdistinguishable from Hargrave’s L E. cel”. On examination of their photo-
graphs and preparations, we are unable to find structures which we would identify
as L.E cells. Although nucleophagocytosis is apparent, the engulfed nuclei have
not undergone the peculiar hyalinization which is ch istic of an LE cell.
Zimsnerman, Walsh and Heller (278) reported expenments similar to those of
Fmch and his iates. Nucleoph tosis was promi in their prepara-
tions Some cells showed homogeneous inclusions and were said to resemble L.E.
cells.

’ ¢. Occurrence

The L.E cell test has been reported to be positive in a large proportion of cases
of SLE. Some authors (103, 245) have obtained positive tests in 100 per cent,
but most have encountered patients in whom the cells could not be den'lonstrated
(155, 176, 234, 248). Dubois (57) found the test positive in only 48 of hls_70 cases

L.E. cell tests were performed m 96 of our cases and were positive in 79, an
1ncidence of 82 per cent. It 1s ible to d ine the true fi q of posi-
tive tests in SLE because there is no method by which the diagnosiscan rggulﬂfly
be established with accuracy. In the absence of & positive test, the diagnosis often
is not made. More than 50 patients examined at the Johns Hopkins Hospttal
were suspected of having SLE but were not included in the present series because
proof of the diagnosis was lacking In all of these cases, L.E. cell u?sts were nega-
tive, often on repeated study. Nevertheless, many had typieal climeal mamf]i?-
tations of SLE, and one patient who subsequently died was proved to have this

isease at autopsy, i .
¢ L.E. cells coﬁlsg 1not be demonstrated in 17 of our patients with uneq.mvoca:
SLE. The disease was active m all and some were critteally ill Hx.stclaglc proof
of the diagnosis was available in nine. Three patients’l;ad on£y n'snge tes'ttb“j
in the others as many as 12 tions had been perfo! using dr it
blood, bone marrow, and in some clotted blood and guinez pig blood, 1*; W:»e<
negative results. In our experience the activity of the. disease is not wel Aco_r"s
lated with the number of L.E cells. Some of our patients have had :mfsslon.
lasting several years during which the cells were repeatedly demonstrable in co

siderable numbers
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d. Techniques of L E. Test

A pumber of methods have been recommended for clinical use in the detection
of L E. cells. Examination of the buffy coat of heparinized bone marrow has been
largely supplanted by nse of peripheral blood Buﬂ'y coat smears prepared from
hepannized bload after mcubation tn nire have been ¥ very satisfactory. Several
mvestigators have preferred to exarune bufy cost smears from deBbrinated (66,
166) or clotted blood (85, 155, 277) 1t hes been clamed by sowme (87, 155, 166,
277) and densed by others (57} that, techmiques employing clotted blood sre more
seasitive than those 11 whick ag annicosgulant is used. Hargraves (96) believed
that platelets or their degradation products mught augment L B, ecll formatwn
However, two of our patients with severe th el were
found to have LE cells sn bufly coat preparstions Splenectomy 1n one cass wag
followed by s tremendous nse m platelet count but was without effect an the
number of L E. colls Even the proponents of the clotted blood technique admit
that the tend to be R thular, that theye 13 much cellatar distoc-
tion and that nucleophagocytons 13 increased As 4 result these preparations ate
more difficult to mterpret than are those of hepanmized bufly coat We have
never been able to demonstsate L B ceils by use of the clotted blood technique
when they were not detected using hepanmzed blood, The sddition of the pa-
lxent s plasma ot serum to cells obtaned fram normal blood or marrow 1s a more

h swhieh ts of jar value when the patient has pro.
nounced granulocytopenta Anmal blood or marrow has been preferred by some
investsgators (103)

Regardiess of the technique used 1 the preparation of the smears, great care
s tequured 1 thess examnation LE eells may be overfoohed unless a diligent
search 13 putsued Phagocytons of erythtocytes, of mntact winte cells, or of cell
nucle: 13 often encountered 1 buffy coat preparations, and the resulting strue-
tures may sesemble LE cells Therefore, ngad entena should be used for their
wdentification, Spesial attentson ehould be mven to the wiracellular mclasion
body, which 18 less, hyabne and m

Repeated examinations may be necessary in order to obtawn a positive test. In
one of our ¢asey, 18 studies were performed dunng o two year penod but only
two were pomtive Another patwent had 12 negative tests duning a prolonged
penod of sctive dusease before L E cells were Sinally demonstrated In thiy case,
extracellular masses of hysline matenal had repeatedly been noted

¢ LE Cells sn Other Diseases

Izolated enses have been encountered 1n which LE eells were said to have
been found i the absence of other evidences of SLE. False positive tests have
been reporied in one case cack ofp anernta {23},”d is herpeti-
formis (23)1eukemia (69) miliary tuberculoss {156), 2andida albieans infection
{16}, myeloma (3)7 acquired hemolytic anemua (156} and Zlomerslonephntis
{392) In the case of acquived hemolyhie anemia, it scerns 5ot unlhely that the
heraotytic process was & mamfestation of SLE, and the pstient with glomernlo-
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Inderbitzin (122) described the production in normal blood of structures re-
sembling I.E. cells by the use of anti 1 of high molecular weight. The
sodium salt of polyvinyl alcohol-polysulfonic acid ester {PVAS-Roche) and
several related compounds, after incubation with normal gamma globulin, were
said to induce the formation of these cells. Haserick (102) added certamn fungi
to dog bone marrow and noted the a of structures bling LE cells.
Kurnick and his associates (152) were unable to produce the cells by incubating
normal leucocytes with bovine desoxynbosenucleic acid. Finch, Ross and Ebaugh
(68) produced antiserum against leucocytes On addition of the antiserum to
leucocyte preparations, they observed clumping of the white cells, phagocytosis
of intact or degenerate cells by other leucocytes, and the formation of structures
“indistinguishable from Hargrave’s L.E. cell”, On examination of their photo-
graphs and preparations, we are unable to find structures which we would identify
as L.E. cells. Although nucleophagocytosis is apparent, the engulfed nuclei have

not undergone the peculiar hyal which is characteristic of an L.E. cell.
Zimmerman, Walsh and Heller (278) reported experiments similar to those of
Finch and his i Nucleopk is was promi in their prepara-

tions. Some cells showed homogeneous inclusions and were said to resemble L.E.
cells,

: ¢. Ocourrence
The L E. cell test has been reported to be positive in & large proportion of cases
R B U [P

AN wam aont

"LE cell tests were performed 1n 96 of our cases and were positive n /Y, an
incidence of 82 per cent. It 1s impossible to determune the true frequency of post-
tive tests in SLE because there 13 no method by which the diagnosiscan regularly
be established with accuracy. In the absence of a positive test, the diagnosis oif,en
is not made. More than 50 patients examned at the Johns Hopkmfz Hospital
were suspected of having SLE but were not included in the present series because
proof of the disgnosis was lacking In all of these cases, L.E. cell te:st.s were nega-
tive, often on repeated study. Nevertheless, many had typical clinical manifes-
tations of SLE, and one patient who subsequently died was proved to have this
disease at autopsy. . .

LE cells could not be demonstrated in 17 of our patients with uneq.mvocal
SLE The disease was active 1n all and some were critieally 1l Histologic proof
of the diagnosis was avallable in mine. Three patients had only a single test, but

i aminations had been performed using heparinized
in the others as many as 12 ex: tions had be ’ng e oot l nized

* the disease is not well corre-
patients have had remissions

Jasting several years during which the cells were repeatedly demonstrable in con-

siderable numbers.
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d Technigues of L E. Test

A number of methods have been recommended for clinical use i the detection
of L E. cells Examination of the buffy coat of heparinized bone marrow has been
largely supplanted by use of peripheral blood Euﬁy ¢oat smears prepared from
heparnized blood after incubation 1n niro have besa Vi very satisfactory. Several
investigators have preferred to examine buffy coat amears from defibrinated (66,
166) or clotted blood (85, 155, 277). It has been claimed by some (87, 155, 166,
277) and denied by others (57) that techniques employing clotted blood are more
senmitive than those mn which an anticoagulant is used Hargraves (96) believed
that platelets or their degradation products might augment LE cell formmon
However, two of our patients with severe tt were
found to have L.E cells n buffy coat preparations. Splenectomy in one case was
followed by a tremendous mse in platelet count but was without effect on the
number of L.E cells, Even the proponents of the clotted bleod techmque admit
that the preparations tend to be hypocellular, that there 1s much cellular distor-
tion and that nucleophagocytosis 1s increased. As a result these preparations are
more difficult to mterpret than are those of hepanmzed buffy coat We have
never been able to demonstrate L E cells by use of the clotted blood technique
when they were not detected using heparinized blood The addition of the pa-
tient's plasma or serum to cells obtained from normal blood or marrow is & more
cumbersome techmque which 18 of particular value when the patient has pro-
nounced granulocytopema Animal blood or marrow has been preferred by some
mvesugamrs (103).

of the teck used 1 the of the smears, great care
is required in their examination LE cells may be overlooked unless a diligent,
search 18 pursued, ?hxgocytrms of erythrocytes, of mtact white cells, or of cell
nuclei 18 often d m buffy coat and the resulting struc-
tures may resemble LE cells Therefore, rigid entena should be used for their
wentsfication. Speeial attention should be mven to the tracellular inclusion
body, which 13 hyahne and h
Repeated examinations may be necessary in order to nbtam a positive test, In
one of our cases, 18 studies were performed dunng a two year penod but only
two were postive Another patient had 12 negative tests during a prolonged
peniod of active discase before LE cells were finally demonstrated. Tn ths case,
extracellular masses of hyaline matenal had repeatedly been noted

e. L E, Cells 1n Other Discases

Tsolated cases have been encountered in which LE. cells were said to have
been found in the absence of other evidences of SLE False positive tests have
Va v e . S o hand A

oo oo

(192). In the case of acquired hemolytic anermia, 1t seems not unlikely t};ut the
hemolytic process was a manifestation of SLE, and the patient with glomerule-
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hritis had other ifi i ive of this disease. Amyloid in the
bone marrow may give nse to structures similar to L E. cells {256), and may
have been responsible for the apparent false positive test in the case of myeloma.
Phagocytosed nuclei may resemble these cells and probably account for some
false positive results. Walsh and Zimmerman (266) demonstrated L.E. cells in
three patients with severe reactions to penicillin At least one of these had had
previous manifestations suggestive of SLE, and reactions to drugs are known
to be common in this disease.

Slocumb (238) reported that L'E cells had been found following withdrawal
of cortisone in 15 patients thought to have rheumatoid arthritis and to whom
sufficient hormone had been given to produce “hypercortisonism?. There is no
mention in this report of the results of L E. tests pnor to therapy. In view of
the great frequency with which polyarthritis is the presenting manifestation of
SLE, the possibility must be considered that these patients had SLE prior to
the administration of cortisone.

R, 4] g

ly a sy I SLE, ionally d with positive
L.E. cell tests, has been described in patients with hypertension after prolonged
with hyd hthal (60, 182, 196). The nature of this syn-

drome and its relation to SLE remain to be clarified.

In several large surveys, no false positive tests were found among hundreds
of patients with diseases other than SLE (57, 103, 156, 165, 167, 223, 245, 218).
Uniformly negative results were obtained in periarteritis nodosa, scleroderma,
rheumatic fever, various hypersensitivity reactions and many other disorders
unrelated to SLE. L E. cell tests have been performed in our laboratory on
many hundreds of patients. In every instance in which the cells were found,
the patient had s clinical disorder which was compatible with the diagnosis of
SLE. The clinical records of more than 700 patients with negative tests were
reviewed, and the final diagnoses are shown in Table IX,

IX. PLASMA PROTEIN ABNORMALITIES

Abnormalities of the plasma proteins occur with great frequency in SLE.' In

some eases, protein disturbances have been detected years before chmical

evidences of the disease appeared. The mechamsm by which these changes are

duced and their relationship to path is remain obseure. However,

certain of the clinical manifestations of SLE are attributable specifically to
plasma protein alterations.

a. Albumin and Globulin

Coburn and Moore (43), using the Howe technique, found th.e' album;ﬂ
fraction low and the globulin high in each of 17 patienf.s.bAblzohm.ahha. ofAt e
bumin-globulin ratio have been d frequently by other
:izd weregnoted in 69 per cent of the cases of Shearn and Pirofsky (234). Twenty-
eight per cent of Dubois’ patients (56) had serum globulin concentral:‘;o)n; z
excess of 3 8 gm. per 100 ml. Hyperglobultnemia (over 3 0 g, per 10? (i29)
present in 42 per cent of 167 cases collected by Jessar and his associates .




TABLE IX
Rewulls of LE cell texts performed wn the hematology laborolorses of the Johns Hopking
Hospstal®

Dagons TR Formive
Systemus lupus erytheaatons " ®
Undisgnosed disesss with shsteal gnd laboratory ﬁndmp tom-
patible with BLE, perisrtentis or other conmective tusue)
diseazs 8 o
Cotaneous Jupus erythematosus without uutzm)e ‘Toanifesta ]
tar k3 0
Beleroderms. 7 v
Raynaud's syndrome 5 a
Perniartenitis nodosa and temporal artentss 9 kil
Dermatomyomtin 3 o
Rheumatard arthrius ue ¢
Felty’s syndrome 3 [
Rewer's ayndrome 1 e
Palisdromie artheitis 4 o
Gonorrheal arthntiy 3 [
ouk 2 ¢
Osteoartbritis H 0
Arthritis, type and esuse unknown B ]
Rbeumatic fever 28 0
Glomerufonephntin 18 L]
Acuta plexritiy and perieardstis 15 ¢
Duseases of the eye speluding uvewtss, episcleritis, retimtia
_ chororditiy 2 ]
reactions te nelading peasaillin,|
orse sefum, gold, blood transfusions 2t o
Allerge rimitis, asthma, urticara u 9
Menoch-Sehdnlern purpurs 4 °
Diseases of the shiz including acns rosaces, sehorrherc derma o
ttis, erythema m\llu[anne, arythems nodosum, eczematad)]
and stopie s o
paoniams n [
Gasteo intestinal duorders tacluding wicetative coliss, regonal
eatentis, eholecyating 10 0
Infections of many types 1ncluding tubesculosia, leprosy, ab
acesses, miscellancous bacterial and viral disenses 45 o
Neopleams, malignant and benign " °
Avezmas (aplastic, iron deficiency, pernicious, myelaphthisic
hemalytie) u °
Acquired hemolytic anema, “sdiopatbie® 5 [
Leucopenia, canse yaknown. & a
Hemaphulia xnd preudohemophilia 3 °
“fdiopatbic” thrombocytopeme purpura 1 [
Thrombotic thrombacytopems purpura 2 a
Leukemus, lymphons, myeloms, myeloid metaplasia 14 B
Penpheral vascular disease & ]
Endocrine dweotders including diabetes, bypershyrordiam 2 [
Cirrbosts of (he liver 1 [
Eareold 4 o
Amylodosis 1 L]
Neuramuseulsr digensos mclndms epilepsy, peripheral neuntis,
Segeverative distass of mu: n [
Payehatne disorders €8 Q
Fever of undeternuned angn 12 °

' {
* Allof thessteats mere m{vmed by slulled research teehmic tana who had oo knowledge
the patsens or th Negative resulls were obteined o buadeeds
of other canes of muscellaneous disshses

R ird
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Seram protewn fractionations were performed in 105 of our cases and 58 per
cent had globulis concentrations over 36 gm. per 160 ml, Values in excess of
4 gm. were not unusual, and in rare instances weze as high as 8 gm. The concen-
tration of albumin 1o the serum was less than 3.5 gm. per 100 m), in approxe-
mately half of our cates, and in several instances was lower than 24 gm.

onounced elevation of the plasms fibrinogen concentration was noted in the
few cases 1 which this detenmination was made.

Coburn and Moore (43) performed electrophoretic analyses of the serum of
two patients and found that the gamma globulin was elevated but alpha and
beta frastions were normal. Electrophoretic studies were also done by Heiver
(212) and by Walker and Bend:tt (264}, who fourd an increase in the alpha-2
globul fraction i addition to reduced albumin and mcreased gamma globulin
Bille (25) observed that i clinically mild cases the albumin tended to be normal,
“Electrophoretic anslysis of plasma by the Tiselius technique in several of
our cases showed high gamams globulin and fbrinogen concentrations. Smith
(239), using a filter paper method, studied the seruw protein patterns of 15
cansecutive cases from our group, Increase of gamma globuhn was present in
alt, and the albumin was moderately reduced 1 ten. In six patients with hitle
or no evidence of renal disease the alphs-2 globulin was elevated, but this
fraction was redueed in four patients with nephritis and azotemia. In 1o case
was the beta globulin reduced. The pattern in five cases showed & melding of
the gamma and beta spots, smulsting the patfern often seen in Laennec’s

irth Q i by lities of the serusm proteins m SLE are demon-

steable by a variety of tests.
There 1 no regular assoctation between the L E. factor and any of the other

ve

POSITIVE
CEPRALIN
FLOGCULATIO!

SLOBULIN
OVER 3 GRAMS
PER (00 ML

five I B, cell c/ﬁ * tive

,
Crarr g Reintionskup between hypers X -
cephl:.l‘);-cholesuro! foceulation in 76 eases o cases all dltm-le1 R 3
tive results snd would, therefore, be represc lyang ovimde al
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protein sbnormalitics The relationship between this factor, the total serum
globulin and the cephabn fioceulation test in 75 of our cases is shown in Chart 2,

b, Sedimentation Rote

Elevation of the erythmcyte sedimentation rate has occurred with great
frequency i all of the series of cases in which the results of this test were recorded.
Jessar and his assocxat,es (129) found an increase 1 89 per cent of 245 cases
The rapid sedi is btedly attnbutable to the tendency of the red
cells to"clump, a phenomenon bebeved to depend on abnormalities of serum
globulin together with an increase in’ “fibrinogen The sedimentation rate was
determmed by the method of Wintrobe in all of our eases, in most on repeated
oceasions. Very rapid sedunentation was the rule. The value at one hour was
often hmited by the packing of the red cells and was, thus, largely a function of
the hematoorit value Increase m sedimentation was usually observed even
though the disease was climeally quiescent However, mn eight eases normal
rates were observed during periods of active disease. In five of these eight cases
the serum globulin was below 30 gm. per 100 ml Most of the patients who
had normal rates had positive LE cell and cephaln flocculation tests

¢. Other Abnormalifies

The serum of patients with SLE often gives positive cephalin floceulation
and thymol turbidity tests, presumably another evidence of serum proten
abnormahty, Three-quarters of the patients examined by Jessar (129) had
positive cephalin flocculation tests These tests were performed on at least one
oceagion in 82 of our cases Cephalin floccnlation was present 1n 67 cazes There
was, 1n general, good correlation between the results of the two tests Pomtive
tests were often obtaned during asymptomatic mtervals

Red cell auto-agglutination and the postive Coombs’ test sometimes en-
countered m SLE are attnbuted to an abnormnl serum pmzem which h.u the

of an auto-antibody The m
the plasma in rare cases of this disease 13 also thought to be an abnormal protein

Cryoglobuling were demonstrated in the plasma of three of s1x patients with
SLE studied by Barr and his associates (15) The sgmfieance of these cold-
precipitable proteins 1s unknown In several of our cases in which hypersensitivity
to cold was manifested by Raynaud’s phenomenon, eryoglobulins were not
detectable

The complement activity of serum is often reduced 1 SLE Vaughan, Bayles
and Favour (262) observed that the degree of depression was roughly correlated
with activity of the disease They believed that an apparently reciprocal relstion-
ship of complement activity to gamma globulin levels may reflect immune
phenomens of importance, and point out that depression of complement activity
oceurs at the height of amigen-nnubody reactions. Ellott and Mathieson (64)
measured complement activity in 27 cases of SLE and attempted to correlate
the Jevel with other serum protein changes Decreased nctmty of complement
was found in the majority and was iated with albs d serum
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Serum protein fractionations were performed in 105 of our cases and 58 per
cent had globul concentrations over 3.0 gm. per 166 ml. Values in excess of
4 g, were not unusual, and in rave mstances were as high as 8 gm. The concen-
teation of albumin in the serum twas less than 3.5 gm. per 100 mwl. in approa-
naately balf of our cases, and in several instences was lower than 20 gm.

'rancunced elevation of the plasma fibrinogen concentration was noted in the
few cases in which this defermination was made.

Coburn and Moore (43) performed electrophoretic analyses of the serum of
two patients and found that the gamma globulin was elevated but alpha and
beta fractions were normal. Electrophoretic studes were also done by Reiner
{212) and by Walker and Benditt (264), who found an increase in the slpha-2
glohulin fraction in addition to reduced atbumin and increased gamma globulin,
Bille (25) abserved that m chnically mild eases the albumin tended to be normal
¥ Electrophoretic analysis of plasma by the Tiselius tochnigue in several of
our cases showed high gamma globulin and fibrinogea concentrations, Bmith
(239}, using & filter paper method, studied the serum protemn patferss of 15
consecutive cases from our group. Increase of gamma globulin was presest in
all, and the albumin was roderately reduced in ten. In six paticnts with hitle
or no evidence of renal disease the alpha-2 globulin was elevated, but this
fraction was reduced 1 four patients with nephritis and azatemia. In o case
was the beta globulin reduced. The pattern in five cases showed & melding of
the gamma and beta spots, simulating the pattern often seen in Laennec’s
cirrhosis. Qualitative abnormalities of the seruna proteins in SLE sre demon-
strable by a vanety of tests

‘There is no regular assoctation between the L.E. factor and any of the other

GLOBULIN POSITIVE
OVER 3 GRAMS CEPHALIN
PER 100 #L. FLOGCULATICY

positive L E cell tests, and positrve.
s of SLE, In teo cases al ibree tests gavo nega-
3 by dots ying outside alf of the cirelea

CrarT 2 hup between hyp
cephalin-cholesterol Rocculation in 76 case:
f1ve results and would, therefore, be representes



SYBTEMIC LUPUS ERYTHEMATOSUS 379

protews ahnormshties. The relationship between this factor, the total serum
giobultn and the cepbahn flocculation test in 75 of our cases is shown in Chart 2

b, Sedimentation Rate

Elevation of the erythrocyte sedimentation rate hsa pecurred with great
{requency in all of the senes of cases in which the results of this test were recorded
Jesear and bis assocates (128) found an 1acrease 10 89 per cent of 245 casea.
The rapid sec on is und; dt h te to the tendency of the red
cells 10"tlump, a phenomenon believed to depend on abnormalities of serum
globuln together with an mereass in fibnnogen. The sedimentation rate was
determined by the method of Wintrobe in all of qur cases, in most on zepeated
occastons Very ropid sedimentatron was the rule, The value at one hour was
often Iimited by the pacinng of the red cells and was, thug, Iargely u function of
the herstoent value. Increase in sedimentation was ususlly observed even
though the disease nas chnteally quiescent However, in eight cases normal
rates were observed dunng periods of active disease. In five of these eight cases
the serum globuhn was below 30 gm per 100 ml Most of the patients who
had normal rates had postive LE cel} and cephahn floceulation tests

¢ Other Abnarmalilies

The serum of patients with SLE often gives pombive cephalin flocculstion
and thymol turbility tests, presumsbly another evidence of serum protein
abuormality Three-quarters of the patients examined by Jessar (129) had
positive cephalin flocculation tests These tests were performed on st least one
oecasion sa B2 of our cases Cephalm flocrulation was present 1 67 eases There
was, in geaeral, good correlation between the resuits of the tna tests Positive
tests were often obtained during ssymptomatic mtervals.

Red cell auto-ngglutination and the postive Coombs® test sometimes en-

n SLE are buted to an t serum protew which bas the
of an aut body The ¥ d fe m
the plaema 1n race cases of this disease ss also thought to be an abnormal protein

Cryoplobuhns were demonstrated ta the plasma of three of six patients with
SLE studied by Barr and e assocates (35) The sigmficance of these cold-
precipitable proteins s unknown Tn severad of our cases i which h)wscnsitiﬁty
to cold was fested by Reynaud's p ryoglob were not
detectable

The complement actinity of eerum 1s often reduced in SLE Vaughau, Bayles
and Pavour (202) observed that the degree of deprossion was roughly eorrelated
with setivty of the disease They bebiesed that an apparently reciprocal relation.
ship of complement activity to gamma globulin levels may reflect immune
phenomens of impaortance, snd pomnt out that depression of complement Rctivity
oceurs at the height of antigen-antibody reactions. Elhott and Mathieson {68)
measured coraplement actity an 27 cases of SLE snd attempted to correlate
the level with other serum protein changes Decrensed netivity of complement
was found sn the majority and was d with albuminuns, d 4

X4 serum
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Serum protein fractionations were performed in 105 of our cases and 58 per
cent had globulin concentrations over 30 gm per 100 ml. Values in excess of
4 gm. were not unusual, and in rare instances were 28 high as 8 gm. The concen-
tration of albumin in the serum was less than 8 5 gm. per 100 ml. in approxi-
mately half of our cases, and in several instances was lower than 20 gm.

vPronounced elevation of the plasma fibrinogen concentration was noted 1n the
few cases in which this determimation was made

Coburn and Moore (43) performed electrophoretic analyses of the serum of
two patients and found that the gamma globulin was elevated but alpha and
beta fractions were normal Electrophoretic studies were also done by Reiner
(212) and by Walker and Benditt (264), who found an increase in the alpha-2
globulin fraction in addition to reduced albumin and increased gamma globulin.
Bille (25) observed that 1n clinically mild cases the albumin tended to be normal.
“Electrophoretic analysis of plasma by the Tiselius technique in several of
our cases showed high gamma globulin and fibrinogen concentrations Smith
(239), using a filter paper method, studied the serum protein patterns of 15
consecutive cases from our group. Increase of gamma globulin was present in
all, and the albumin was moderately reduced in ten. In six patients with httle
or no evidence of renal disease the alpha-2 globulin was elevated, but this
fraction was reduced in four patients with nephritis and azotemia. In no case
was the beta globulin reduced The pattern n five cases showed a melding of
the gamma and beta spots, stmulating the pattern often seen in Laennec’s
cirrhosis. Qualitative abnormalities of the serum proteins in SLE are demon-
strable by a variety of tests.

There is no regular association between the L E factor and any of the other

GLOBULIN POSITIVE

OVER 3 GRAMS CEPHALIN
PER 100 ML. FLOCCULATIO!

o s7eenT T sl toats, and positive
. sts gave AEEA"
the citcles
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protein sbnormabties. The relationship between this factor, the total serum
globulin sad the cephabn flocculation test 1n 75 of our cases is shown in Chart 2.

b. Sedimentation Rale

Flevation of the erythrocyte sedimeniation rate hag occurred with great
Irequency in all of the series of eases in which the results of this test were recorded,
Jessar and his assocm,es {129) !ound nn meresse 11 83 per cent of 245 cases
The rapid sed is hutable to the tendency of the red
cells to'clump, 8 phenomenun heheved to depend on stmormahities of scrum
globulin together with an increase 1 "bbrinogen The sedimentation rate was
determuged by the method of Wiatrobe i all of our cases, m most on repeated

i Very tapd sed was the rulfe. The value at one hour was
often timited by the packing of the red cells and was, thus, largely a function of
the bematoerit value JIncrease 1 sedunentation was ususlly observed even
though the disease was chnically quiescent However, in eight cases normal
rates were observed during pertods of active disease In five of these eight cases
the serum globulin was below 30 gm per 100 ml Most of the patients nho
had normal rates had postne L E. cell and cephalin flocenlation tests

¢ Other Abnormalifies

The serum of patients with SLE often gives postive cepbahn flocculation
ard thymol turbidity tests, presurnably anotber evidence of sorum protesn
sbuormabty. Three-guarters of the patients examtned by Jessar (129) had
postteve ceplalin flocculatton tests These tests were performed on at least one
oceamon 10 82 of gur cases Cephabin flocculation was present in 67 cases There
wasg, 1n general, good correlation between the results of the two tasts Poaitive
tests were often obtamed during asymptomatic intervals

Red cell auto-apglutmation and the pomtive Coombs’ test sormetmmes en-

i 1 SLE are d to ar abm 1 serum pratesn which has the
of an any thody The i tant demonstrable m
the plasma 1 rare cases of this disease 15 alse thought to be sn abnormal proten

Cryoglobuling wete demonstrated in the plasma of three of smx patients with
BLE studied by Barr nnd tus assoctates {15) 'The mgmficance of these cold-
precipitable probunssunknown I several of our cases 1 which hypcrscnmmty
to cold was d by Raynsud’s ph ry were not
deteetable

‘The complement sctivaty of serum 1 often reduced 1 SLE Vaughan, Bayles
and Favour (262) observed that the degree of depreasion was roughly correlated
with activity of the disessc They beheved that an apparently reciprocal relation-
stup of compleent activity to gamms globulin levels may reflect immune
phenomens of wportanee, and pmm. out that depression of complement activity
occurs st the height of ant body Elhiott and Mathi {64)
measured coroplement activity 18 27 cases of SLE and attempted to correlate
the fove) with ather scrum protein changes Decreased acm'xtg of comp!cmcnt
was found in the msjority and was d with d seramn
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Ibumin, increased sedimentation rate, positive or anticomplementary results of
complement, fixation tests for syphilis, leucopenia and positive L.E, cell tests.
Normal values for serum complement were noted in patients with SLE without
these associated manifestations, The serum complement activity was not
correlated with the concentration of total globulin in serum or with the results

N o

P ORI

cewt e result was positive and doubtful in another 11 per cent. In their opim.un,
this test has no prognostic significance. Ross and Wells (223) found positive
agglutinations in four of seven patients with SLE, but the titers were usually
Iower than in patients with rheumatoid arthritis. Schleicher (227) has reported
a test for “erythrocyte aggregation factor” in the serum of patients with this
disease, but others (70) have not found it to be specific or of diagnostic value.

ST ia charantarizad her otrilinm aloamans 2o 4L .

constitutes about 40 per cent of each of these mucopolysaccharides and human
serum tains definite ts of bound h ine as glucose and galactos-
amine. Boas and Soffer (27) studied the serum levels of hexosamine in 19
patients with SLE and found that it was increased above the normal range of
85 to 138 mg. % in 17. In 11 patients the levels fell during treatment with ACTH
or cortisone, but as the dosage was reduced rose again. The initial fylf appeared
in from three to seven days. Elevation of hexoszmine levels may also be found
in other disorders such as leukemi i is, b ie fever, peri-
arteritis nodosa, and various chronic infections (28). It msy also rise in certain
acute illnesses such as p my dial i and after trauma.
These authors state that at present they cannot interpret their results as rela-
tively little is known of the source, metabolism, and fate of hexosamines or
mucoproteins. They are probably related to the depots of mucopolysaccharides
throughout the body such as in cartilage, ground substance, blood vessels, and
skin.
X. CHRONIC BIOLOGIC FALSE POSITIVE SEROLOGIC TESTS FOR SYPHILIS
a. Incidence in SLE
The occurrence of positive serologic tests for syphilis (8TS) in SLE .is an
observation which led early workers to relate the two diseases ?txolqglcally
(259). It was soon recognized that these were for the most part px.ologlc fuh;e
positive (BFP) reactions (77). Coburn and Moore (43) found positive or anti-
complementary Wassermann tests in 11 of 30 cases. The}_' stressed‘the presence
of elevated gamma globulin and showed by electrophoretic sepm:atmn:s that tl':e
bst: ible for positive logic tests was chiefly in this pn'n.cm
¢raction. Many other authors have reported on the incidence of fa!se positive
reactions (56, 129, 140, 176, 231). Rein and Kostant (211) examined serum
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from 178 patients with various types of Jupuy erythematosus, subjecting each
specimen ta & battery of six serologic tests Syphilis had been ruled out as far
s possible by history and physical examination. A tugh percentage of positive
results was obtained even m patients with localized diseoid Jupus.

Zellman (276) studied the incidence of seropositivity in SLE and reviewed
some of the pertment biterature. Of 83 cases from the Johns Hopking Hospital
reported by him, 18 per cent were seropositive with standard serologic iests
with kpid sntigens Of these, one patient was considered to have syphilis, the
remaining 14 being possible BFP reactors.

The incidence of seroposttivity reported by ather workers mn SLE ranges
from 0 to 44 per cent As Zeliman properiy emphasized, however, neither his
oW chses OT ARy seres mcerdcd in the hterature could be regarded s ac-
eurately the incid of the BFP ph in S8LE, amce the
frequency of occurrence of syphulis mn these cases was not determined with
cectainty.

The Treponemal Immobilization (TPI) Test, devised by Nelson and Mayer
{186}, is based on the discovery that in syphilitic wfection two distinct anti-
hodies appear in the serum: (1) reagin, which reacts with hpid antigess, and (2}
an antbody which wnmebilizes and kills hving T palledum The TPI Test 13
hughly specific for syphilis {snd other and the hal:
autibody docs not cecur in the serum in the absence of treponemal infectson.
In unireated ayphihs the TP Test is approximately 160 per cent poative by the
tme of and ab any time after the secondary outbreak. In freated early syphilis
the TPI antibody may perraanenily disappear, though at a slower rate and 1o
fewer cases than does reagin. In treated lafe syphtlis, on the cantrary, the TPI
antibody persists indefinitely and probably for hie i at least 07 per eont of
eases, These facty make the TP Test of the utmost imporiance in the recognition
of the BFP phenomenon.

Moore and Mohr (179) powt out that BFP reactors are divisible into tno
groups, which they have designated as scute nnd chromc The acute reactions

characteristically occur dunng or d a ke G group
of bnctcrml viral, 1 inf and yeagin or & reagin-
hke Iy due from the serum within a penod usually

not exceeding au months, In the chrome BFP reactors, an the contrary, there
1 o id i acute and reagan persists andefinitely,
probably for a hfe time. The BFP reaction 1a SLE 1s of the chranic vanety.
In SLE, a positive STS may represent aither the chrone BFP phenomenon
or concomitant syphilittc mfnc:mn The ids of tke BFP pt
series of patients with SLE ined with xmndnzﬂ
and TP tests, may be éwpected to vary with three factors: the seasitivity and
multipheity ("bnttefy testing™) of the standacd seralogic techmques emplayed,
the population group, ramal and sociceconomir, from which the patients are
drawm; and, perhaps, the stages of SLE at which the serologic tests sre made.
Standant serologie tests for syphilis were performed 1n all of our 138 cases
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and positive results were obtained on at least one oceasion in 38. TPI Tests
were !:arried out in 20 of these 38 cases. The test was not utilized in any STS
negative patient; and STS negative-TPI positive concomitant syphilitic infec-
tlon.s may, thercfore, have been missed. The TPI Test was positive in seven
patients, who thus had both SLE and syphilis, AN seven of these patients were
Negroes. Negative results were obtained in 13, who were, therefore, chronic
BFP reactors, Thus, in the verified SLE patients of our series the incidence of
the BFP phenomenon was shout 20 per cent.

It has been pointed out (110) that the discovery of the chronic BFP phe-
tiomenon may precede any clinical manifestation of SLE by a number of years.
This was observed 1n several of our cases.

b. The Etwlogic Beckground of the Chronfe BFP Phenomenon

Pertient to these observations and proceeding in parallel with this analyss
of the clinical features of SLE, is & study of the etiologic background of the
chronic BFF phenomenon by Moore and his associates, The discassion which
follows is based on a brief preliminary report (180) and on unpublished infor-
mation (178).

The gole criteron of admission of & patient to this study is his identification
2s a chronic BFP reactor by means of the TPI Test. About 160 such patients
have been so identified, 110 of whom have been carefully studied with long term
clinical observations and frequently repeated laboratory tests.

1. Incidence and clinwcal diagnoses. As to the incidence of the chropic BFP
phenomenon these workers have shown that about 40 per cent of white persons
of the upper socoeconomic and educationsl level who are routinely discovered
to have a posttive STS, in the absence of any history or physical evidence of
syphilis and of reasanable opportunity for infection, do not have syphulis and
are BFP reactors

In the 110 patients so far analyzed, all ate white, 70 per cent females; and
the majority in the age group 1§ to 35 years. The circumstances that !ed to
discovery of the origmnal positive STS was routine testing of healthy individuals
m 62 per cent

Esghty-seven of the identified chronic BFP reactors in this series have been
ohserved for 3 to 20 years. Of these, the present clinwcal diagnoses are

(a) Six patients have SLE, all verified by the demonstration of ‘L,E. cells
Only one of these was clinically secognizable at the time of first discovery of
the chronic BFP phenomenon. The remaining five have developed chmicsl
evidences of SLE while under study because of the BFP reaction.

(b} Sxt patients have rheumstord arthritis. In two of these (one an 8 yem:
old girt with Still’s disease) the arthritis was present at the time of first discovery
of the BFP reaction; in the remaining four, arthritis has developed dutog

subsequent observation. R

(c)qF'xfteen had multiple episodes of illness which conform to th.e clinical
pattern of relatively mld and chronic SLE, but in whom the ?xngnosw has not
been verified by the finding of LE eells. Tach of these patients has had st
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least two and usvally several of the 17 smanifestations to be listed below; and
the 15 patients have bad » total of 58 of these symptoms and/or signs:

Fever, unexplained, usually prolonged and low grade 8 cases
Arthntis and/or significant artbralgia, usualy of the hands

and fingers 8 cases
Splenotegaly 5 cases
Serositis {pleuntis or pericarditis) § eases
Cutaneous lestons (usually duscoid LE) 5 cases
Qcular lestons (usually chorioretinal) . 5 cases
Raynand’s phenomenon 3 cnses
Malaise (noteworthy and protonged) 3 casea
Phicbothrombosis af major vessels, without obvious canse 3 cases
Psychoses 3 cases
Thotosensitivity 2 cases
Mucosal lesions 2 eases
Chaores 2 eases
Thrombocytopense purpura 1 case
Hematuna 1 case
Convulnons 1 case
Nephntis (this patient died) 1 case

{d) Twenty-two patients have had 55 epsodes of illness in which the same
group of eymptoms and/ar mgns as those histed above, plus one or two ad-
ditonal ones which may ocrur in SLE This diagnosis s less convinengly sug-
gested than 1n the preceding group, prmarily becauss multiple episodes were
tess fmqucnz, aud m none aof the 22 have LE cells been found as yet The

are, in order of §;

Arthrits and/or asthralgia 16 cases
Fever, unexplained 10 cases
Mataise, mpmficant 10 cases
Mucacutaneous lesions, bezarre & cases
Purpara (nat thrombocytopeme) & cases
Convularons 3 cases
Prychoses 3 cases
Ocular lemons 2 eases
Nodules 1 ease

Paroxysmal suricular tachyeardia 1 case

Hepatomegsly 1 case

(e} One patient has Gaucher’s disease, with n fater superimposed suto-
frmune hemolytic aneaug thought possibly to be dus to SLE (not verified).

) Five patienta have bizarre undiagnosed serious flln cases,

{g) Therty-twwo patients are so far elmically normal

2 Laboral.ory data From the laburntory point of view, these chronic BFT
reactors I show 1 changes and disarders of gamwa globuln
which are hkme commonly present in BLE.
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any of the others Anorexia, weight loss, malaise, and fever were commonly
present. While fever was usual, several patients with active Iupus were afebrile
for many weeks.

The development of an infection seemed to serve m several instances s the
trigger for enhancement of activity and more rapid progress of SLE. Some
patients with latent or chronic SLE were observed to enter a critical phase of
activity soon after the acquisition of an infection.

¢. The Effect of Pregnancy

In the instances which have been reported pregnancy has had a vanable
influence on the course of SLE Ells and B 5 hered inf¢ i
from their der ! 1 coll the effect of pregnancy on the
disease and of the disease on pregnancy. In a number of instances activity of the
SLE increased or the mother died, but in many others no change occutred.
8 eous abortion Ay resulted. When chronic discoid lesions were
the only manifestations there was seldom any change during pregnancy.

In our series pregnancy occurred once in six and twice in five other patients
In several mstances there was no definite effect of the pregnancy on the course
of the disease. In four cases, the initial manifestations developed during the
gestation period. Two patients had phlebitis accompanied by fever and malaise
soon after delivery, and ly developed typical if of SLE.
Another, while six months pregnant, had an episode of niigratory polyarthritis
for the first time. Improvement followed delivery. Two years later she again
became pregnant and the joint pains recurred. Once again there was improve-

ment followmg delivery, but shortly thereafter other manifestations of SLE
Tttt Tt -——yearsdeveloped

nancy, she began
. . ing delivery she
became free of symptoms, and was well for a period of 16 years. Three weeks
prior to admussion she became acutely ill with a chill, fever, myositis, poly-
arthritis, itig and a tion. L E. cells were found 1n the
penpheral blood Excessive post-partum bleeding led to investigations which
established the diagnosis of SLE in one patient. She was a 27-year old Negro
female who bled excessively following a tonsillectomy in 1946 In 1949'und
again in 1950 there was post-partum hemorrhage requiring transfusions

Howing the second it was discovered that she had a prolonged
clotting tume, hy derate th b and a positive
L.E. cell test. . . o

One patient has been observed during two p and in both experier
a lete remission, with disap of L E. cells from the blaod Within
four weeks after delivery, there was recurrence of symptoms.

Two patients had a therapeutic abortion performed during the course of
active SLE. In one instance this procedure was followed by an a?cute exacerba-
tion of the underlying disease. In the other the course of the illness was not
affected. Spontaneous abortion occurred only once
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d. The Cause of Den't
Although it is diffientt +~ v .
. pouents 1o

wag made to det
whom an antopsy walsy true in an illness sach Ay
SLE in which one s vlgan systeres may be mvolved, and mn which

the extent of the pathologeal alterations 1 hard to evaluate quantitatively

These 38 patients could be divided mto two groups: those in whom death
sppeared attnbutable to progresnion of the bacie disease and those in whom
factors other than SLE appesred to be the cause Twenty-two patients were
placed in the first growp and 16 in the second.

Group 1. A of these patients ded during an acute exacerbation of SLE, and
dunng therr course showed progressive mnvolvement of ane ar more organ
gystems. In five the episode which led to death was preapitated by a drug
Tesetion, 1n two due to para-aminobenzose acxd and one each to eulfonamide,
zold, and streptococcal vaceine

In another five 1t scemed clear that death wos attnbutable to fulmwating
SLE; but surprisingly httle structursl change was found at sutopsy, and it was
impossible to sacribe death to dysfunction of any partieular argan It was, w
the words of the pathologist, “as if they had died & “chemical death”, leaving
behind no structoral clues a3 to is nature”

Three patients died with pulmonary insufficiency, due to typreal “lupus
poeumonitis” In one of these profusc durhen and hemorrhage, resulting from
arteritis of the ntestmal wall with secondary ulcerstton, was & contnbuting
factor One patient died with 2 massive cerebral heworrhage when a small
sneurysm associated with lupus artentis ruptured A second became comatose
following vepeated convulsive seunres and died She also developed multiple
intestnal ulcerations with bloody diarrhea

Nine patienta died with severe unpairment of renal function, but 1 several
there were contnbutiog factors In addition to extensive kidney damage, one
patient also had alterstions of SLE in the bram and leegs Another had ob-
structive xumdlcc, generalized bicedmg and & terminal £ ¢coh bacteremia, The
third devel bacuts bacteral endoesrditic on & vals e showiag the changes
deseribed by Libman and Sacks A fourth aspirnted 5 large amount of vomitus
during a convulsive seizure and went mnto profound shoek with the subsequent
deselopment of seute renal tubular necrosts A fifth was unexpectedly found to
have miliary tubercutosia 1 addition to profound kadaey disease eaused by SLE
A sixth wa3 of wmterest because a sesere rensl infection wea co-emstent with
extensive alterations 1o the kidneye due to SLE The final one had a severe
hemolytic anenns mmphcatcd by ncute rennl tubular necrosis

In too patienls a severs b m ong with th b
pema, was conndered an unportant {actor i canung death The finsl case in
this group was found to have srtenosclerotic heart disease and died with a
pulmonary embolus

In addition to the other complicating features already outlined, five patients
had a termnal bacterial lobular preumonia




388 A MCGEHEE HARVEY ET AL.

Group II. The cause of death in the second group was in every instance but
one dered to be an inf This jon was an individual who ded in
uremia, due to renal arterio- and arteriolosclerosis, the evid of invol !
of the kudneys by SLE being neglgible

The frequent rrence of severe, oftentimes fatal, infection in patients with
BLE should be emphasized. Five members of this group had extensive tu-
berculosis, in two instances with mihary spread, and in two complicated by the
devel of 1 lobar and lent, pericarditis Only
one of these five recerved treatment with ACTH. Two patients had pulmonary
abscesses, in one instance due to a pneumococcus, and in the other due fo

Pseudomonas aeruginosa. The latter was d by a ful
with focal areas of necrosis scattered throughout the body. A third patient had
a huge tubo-ovarian abscess with peritonitis and a beta hemolytie streptococeal
bacteremia An acute exacerbation of SLE, termmated by the development, of

i helmine bact was the

type IV with an over

cause of death in one. Two patients had widespread urinary tract infection with
1tsple renal ab: and B, colr bact: ia Another developed a Solmonell

1 is originating from aspirati ia One bed to a beta

hemalytic 1 bact following an acute pharyngitis One patient

with extensive renal lesions due to SLE, died of a staphylococcal bacteremma
with multiple abscesses in the heart muscle, purulent pericarditis, and abscesses
in the brain and kidneys. The final patient in this group died of Torula meningitis

XII. THE TREATMENT OF SLE
a Introduction

Although this discussion will be primanly concerned with more specific forms
of treatment, it is 1mportant to emphasize that many general measures are
' £l e mant of patients with SLE. The control of pain

\lgesics, the treatment of complicating

the use of local applications to reduce

the di t from cut lestons, fusions for the correction of aremia,

and digitalis and salt restriction in the event of heart failure are examples of

pumerous therapeutic procedures which should be utibzed when mdxca.ted. Ttis

our impression that limitation of activity during the active phase of this disease

is desirable Undue exposure to the sun 1s to be avorded, and drugs sho.uld not.

be administered unless definitely needed, in view of the tendency for individuals
with SLE to develop allergic reactions,

In view of the protean nature of the cliical manifestations of SLE and the

to sp fon, it is difficult to evaluate the effect ?f treat-

ment A wide variety of therapeutic agents bave been tried. These mclud?-

salicylates (254), tuberculin (38), gold (16, 195), bismuth (15:3, 232), arsenic

(84), helioth (9, 113), sul ides (201, 268), P (181, 247),
p (88, 207), sureomyein (29), ch henicol (152), p

penzoie acid (274, 275), nitrogen mustard (58, 2003 219), anti-malarials (4‘7, 88,

142, 191, 226, 243, 269) and vitamin By, (85) With the possible exception of
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the salicylates and certain nnh-mahnal compoumia none of these has been
trated to have an ! effect,

b. Hormene Therapy

Shortly after Hench and his associates (118} described the effect of cortisone
in rheumatod grthritis, ACTH and cortisone were administered to patients
with BLE. Strikiog chnical inprovement was deseribed (63, 89, 100, 252). In
most of these early reports treatment was given for brief periods of time, and
dosage schedules varied greatly In most instances relapse occurred on dis-
continuation of therapy, but in some patients the disease remained quiescent
for many months

Later, rosults 1 Jarger groups were reported Seven patients, trested by
Drunsting and co-workers (33}, were given 200 to 300 mg. of cortisone for & faw
days and then 100 mg dasly. The ugns of acute disease were promptly relieved,
but relapse occurred when the dose was reduced Soffer, Levitt and Baehr (212)
reporied on 14 crtreally 8 patients, given mitsally 150 to 200 mp. of cortisone
or 100 to 150 unitz of ACTH daily Subsdence of fever, “toucity” and joint
pain occursed wore ramidly with ACTH (12 to 18 bours} than with cortisone
{two o fourdays). Relapse, which securred in o}, appessed sooner upon cessation
of ACTH ndznxmstrmuu (mthm 24 hours) than after cortisone (five to six
days). L b 1 unpary findings and LE.
cells persisted dunng treatment, auggﬁs!mg to the authors that the prumary
dhacase process was unaltered They stated that the prompt relapces indicated
the necessity for prolonged treattent Simidar findigs were reported by Irona
and s calleagues (123}, Hasertek, Corcoran and Dustan (107) conchuded that
1 desperntely 3l patients, designated as 1o “seute lupus ensis”, masave doses
of cortisone were indicated The treatzaent consisted of 50 to 100 mg at one- to
two-hourly intervals uatd & response was obtawmed Ona pattent recerved 2300
g, over o 24-hour penod

The most comprehensive seports are those of Dubois (59), Soffer and Bader
{210}, and most recently, Soffer, Eister and Hamreerman (241} Cestain of
their results will be considered subsequently. Shearn and Prrofsky (234) reported
beneficial effects 1 14 of 20 patients trestesd »itk these hormones, Four died
duriag therapy and fwo others with savere ranal imparment suecumbed shortly
sfter treatment was discontinned.

Qur prelunitary results with corticotropin and cartisone over a 12.month
period beginning June, 1049 have been described (39). Same patienta after single
courses of treatment of 14 to 50 days duration entercd periods of repusson
fasting several months Duning the past three years r widet expenence has been
pamed, Sixty-imo of our patients have received ATTEH or cottisone In most
mstances the immediate response has beeti satisfactory when adequate doses
were admimsiered However, cases difficult to contro\ symptomatically even
with intenmve have been i, and a number of patienty

have required contmustion of trealment over long periode O the 62 patients
treated 18 have died
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Among the 02 treated patients in our series, the youngest was 13 years;
the oldest, 71. Six were adolescents {13 o 19 years) and six were 60 or more
years old. The average age among the males (43 years) was shghtly higher
than that among the females (38 years). These patients had had the disense for
periods ranging from one montk to 26 years. Forty-six had been il for at Jeast
one year and 26 for at least four,

The clinical disgeoms of SLE was reinforeed in 53 of the 62 patients by the
demonstration of LE. cells and 1n some instances by biopsy.

This analysis covers the penod from June 8, 1949, when the first patient
was treated, to August 1, 1953. More patients were started on treatment during
the first two years of the study (38 patients) than during the Iast two years (24
patients), The average period of obeervation in 1l patients, both living and dead,
was 20 months; n the 49 who have sarvived, 25 months.

The patients with fever were Full d for the presence of an infection
before treatment was begun, Since the correct disgnosis had not bees made,
the majority of patients had previously received s wide variety of therapeutic

TABLE XTI
Chinical and loboratory mamfertations of systemc fupus erythematosus an 62 patisnts ot the
start of ACTH or corissone therapy

Mansleststion Fatlents

Fever P
Malaize B
Arthnte i
Muco-cutsneous 43
Lymph gland enlargement 3
Pericarditis and/or myocardutis 22
Pleuritis and/or poeumenitis 28
Hepatomegslsy i3
Gastro-ntestinal =
FRetinal cytard bodies 18
Bplenomegaly 8
Anenus {less than 409 hematoenit) 49
Teucupenia (less than 5000 per '} ki
Fosinopenis (less than 100 per mm% 38 (of 60}
Tlevated sedumentation rate (15 mm pec br or higher) 57
LE. cells 46 {of 53)
Reast aboarmalities

Protemnuna E-

Hematuria . ‘2‘?

Cylindruria .o

Azotema (NPN greater than 39 mg %} 13
Hypealbumnemis (leas than 30 gm %) ;g fa:’ 5.;;;
Hyperglobulinemma (30 gm % ot lng)}n) PO I J (of o
Positive cephahin-cholesternt focculation . ;0 (:‘ o
Thymal turhrdity (greater than 5 5 units) in.B.D i) ; . S ot 19

Bromsulfslein retentson (greater thon 10 10g %

Brologicat false posstive 8T8 8
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measures Thirty had been given penicillin; 26, one or more of the sulfonamides;
18, one or mors courses of gold; and an equal number, ssllcylnta Smaller
numbers had received bismuth, , chloro-
myeetin, terramyein or hydroxy-phenyl-cinchoninic acid. W'lth the exception of
the salicylates, these agents were of no benefit.

The clinical and laboratory findings in our patients at the time treatment was
begun are presented in Table XTI

1. Type of treatment. For a number of reasons there has been considerable
variation in the hedules of ACTH or dmini d. With
veference to ACTH, the response to a given dose was not uniform, and the
amount that could be safely administered was at times limited by such com-
Plications s rensl or cardiac disease Early 1n the study, the dosage schedules
were nften limited by the available mpply There were fmquent chxngcs in the

lable, purity of and preferred routes of ad
tion We were seelang the optimal pmgm.m, md hedules were
frequently changed by i gained from ience. The
type of hormone, dosage, route of admimstration, and duration of treatment
were determined for each individual by the severity of illness, the physiological
functions disturbed, and the patient’s response to treatment.

Certain general rules have been applied The patients were in most instances
started on dosage levels as follows: 80 to 120 unts of lyophyhzed ACTH intra-
muzculatly daily 1 four divided doses, 20 to 40 units of the same material
intravenously in 6 per cent glucose solution by slow drip over a twelve hour
period daily; or 40 to 60 umts of highly punfied ACTH in gelstin intramuscularly
datly 1n two equal doses. The initial datly dose of cortisone was in most patienta
200 to 300 mg , either intramuscularly (once daily or every 12 hours) or orally
1n four or six divided doses (Table XII).

Each patient was continued on the initial regimen for several days. If there
was no beneficial response, the dose was raised m 8 stepwise mmner until &

favorable effect was obtained or indications of ’l'he amount
on which clear-cut evidence of imp: & was inued until the
major signs and were d to , the degree The dose

was then reduced in & stepwise manner; that is, by 10 to 20 units ACTH daily

TABLE XI
Inmtial datly dose, duralton of treatment and total dose of ACTH and cortyaone sdmintatered to
8¢ patsents wvih SLE

Taltia! Daily Dose Durtion (days) Total Dose
Scaaliest | Largest { Shortest [Longest| Smaalleat Largeat
ACTH~intramuseular wuats | Mo | 6 | 68 |uSomen | 50
ACTH—intravenous 2 | s |8 |4 ]m 100
Thighly-punSed ACTH—intea-
muscular 2 00 | B4 | 3 jm 210
Contisone—intramuscular osmg |40 |2 |3 (ome |t
Cortisone—oral 100 Y‘ 400 3 > {0 4530
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Among the 62 treated patients in our series, the youngest was 13 years,
the oldest, 71. Six were adolescents (13 to 19 years) and six were 60 or more
years old. The average age among the males (43 years) was slightly higher
than that among the females (38 years), These patients had had the disease for
periods ranging from one month to 26 years Forty-six had been ill for at least
one year and 26 for at least four.

The clinicel diagnosis of SLE was reinforced in 53 of the 62 patients by the
demonstration of L.E cells and in some instances by biopsy.

This analysis covers the period from June 9, 1949, when the first patient
was treated, to August 1, 1953. More patients were started on treatment during
the first two years of the study (38 patients) than during the last two years (24
patients). The average period of observation in all patients, both living and dead,
was 20 months; m the 49 who have survived, 25 months.

The patients with fever were fully d for the p: of an infection
before treatment was begun Smnce the correct diagnosis had not been made,
the majority of patients had previously received a wide vanety of therapeutic

TABLE XI
Clinical and laboratory mamfestatsons of systemc lupus erythematosus in 62 patients of the
slart of ACTH or corfssone therapy

Manifestation I Patients.
Fever 50
Malaise 5
Arthnitis a
Muco-cutaneous 43
Lympk gland enlargement 34
Pencarditis and/or myocarditis 22
Pleuntis and/or poeumonitis 28
Hepatomegaly 26
Gastro-inteatinal . =
Retinal cytoid bodtes 18
Splenomegaly . [
Anemia (less than 40% hematocrit) - 49
Leucopema (less than 5000 per mm?) 34 6
Eosinopema (less than 100 per rm?® 38 (o
Elevated sedimentation rate (15 mm per hr, or higher) . . &7
LE cells R 46 (of 53)
Renal abnormahties -
Proteinuria . b
Hemsaturia =
Cyhndruna .
e 4w cenez o
' ' : 19 (of 58
: 39 (of 59)
' : . 42 (of 52)
' ‘ c T sy
Bromsulfalein retention {greater than 10 mg % in 30 min ) g (of 18)

Biologreal false postive STS
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252, 253). Of our 62 p:ments 39 had an excellent immediate response to the first
course of treatment. In six, however, there was no improvement in the function
of one of several vital organ systems. For example, nephritis in two patients re-
mained unchanged although fever and joint pains disappeared, while 1n another
cardizc enlargement and murmurs persisted.

‘The response in five patients was satisfactory, but proceeded at a slower
pace. In eight patients higher daily doses, than those necessary in the majority
of our patients (100 units ACTH intramuscularly, 40 units ACTH intra-
venously or 300 mg. cortisone orally) were required. In six, as the dose was
progressively raised improvement occurred rapidly, as though a critieal threshold
level had been reached

Stx patients had little or no response. Four of these after a transient defer-
vescence remained very ill 1n spite of daily doses of 120 to 140 units lyophylized
ACTIL, 40 to G0 units of highly-punfied ACTH or 300 to 400 mg of cortisone
Two died during treatment. In one patient, the chief defiait, thromboeytopenia,
waz unaffected by 100 to 120 units of ACTI daily for 20 days The sixth received
only 1100 mg of cortisone over an eleven-day period

In three patients with renal involvement, treatment was stopped because of
hypertenmon; and in a fourth, who had cerebral mamfestations, because of
hypertension and drowsiness

The dose was reduced too rapidly 1n five patients and severe relapses ensued.

Ta 42 of the 62 patients the course of events after the first period of treat-
ment, during which the patient had improved, was observed. Of the other 20
patients, four died during four were unaffected by and
ten were continued on treatment at home After s single course of treatment
the disease 1n 15 of these 42 remained quescent over penods ranging from one
t0 42 months. The average remission was 12 months, but this 1s misleading
because only five of the 15 paticnts had remussions of one year or longer, the
median duration being six months

Nineteen other patients exhibited the “rcbound” phenomenon, described
ahove. The reraissions following the rebound lasted from one to 47 months, nine
months on the average. This value 1s also misleading for only four of the 19
had remissions of one year or longer, the median being five months. The rebound
began during the period of dose reduction in seven and continued for seven ta
17 days In eight patients 1t began after treatment, as early as one day and as
Iate a3 ten days; lasting between three and 21 days. In the four uthers brief
relapses occurred during both the dose red and i

periods.

In eight patients the relapses following treatment did not subside and the
Patients continued 111 Thus, remissions occurred 1a 3% of the 42 patients In
Table XIIL are presented the remssions of one year or longer which have
occutred 1n nine patients following the mitial circumseribed course of ACTH or
cortisone. A remission denotes exther the absenee of clinieal signs and syrptoms
or only mild activity. The occurrence of a lasting remission did not scem de.
Pendent on the evenity of this fllness at the time of treatment
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intramuscularly or 25 to 50 mg. cortisone every two to four days If there wasa
recrudescence, the dose was again raised, If, on the other hand, there was no

or the fi ions were of & minor nature, reduction of the
amount, of steroid ded and t; was di inued,

The decision to begin lowering the amount of hormone wag based more on
chnical manifestations than on the results of laboratory tests. Intensive treat-
ment was not continued because of the persistence of such abnormalities as
elevation of the sedimentation rate or serum globulin concentration.

As a result of this method of approach, the total desage utilized in any single
course of treatment varied greatly as did the duration of hormone administra-
tion (Table XII) The tabulated values include those for patients who died

- et T £ estfemioolo-od on “maintenance”

wring the immediate
post-treatment period. In those who demonstrated return of activity of the
disease treatment was not reinstituted for at least one week unless the patient
became very 1ll. It was observed in several instances that relapse during this first
week after therapy was temporary, and a period of essentially complete remission
of several months duration ensued. This temporary relapse hag been designated
as the “rebound phenomenon” (39).

When relapse followed a long remission another course of treatment, usually
similar to the first, was given If no lasting remission followed a single course
of hormone administration the patient was placed on continuous maintenance
therapy. In general, the decision to re-institute treatment has been based on
the severity of the recurring features of the disease, the importance of the organ
system involved, and the patient’s previous response to treatment.

Forty patients were given ibed courses of t alone thh9ut

i therapy. Twent; had one or more courses of ACTH, and nine
patients ome or more courses of cortisone. Separate courses of .ACTH and
cortisone, 25 many as four, were administered to eight. Of 23 pa!lents Plﬂfeg
on maintenance treatment, twelve had pi received cir
courses of ACTH or cortisone, whereas in the other eleven maintenance t}:erapy
represented extension of the first course of hormone. In all, ACTH was given to
47 patients and cortisone to 38. The total number of courses was 112, of which
o5 tuted mal

In aff patients, with the exceptron of a few iz whom z'z:etabo!ja st.udxesﬂwere
being carried out, the intake of sodium chloride was Lunited to £ go. daily or
less. In patients with cardiac or renal disease more strmgent.salt restr?ctxou was
instituted. Suppl $um chloride, 3 to 6 gm, daily, was given to all

ease. Alkalinizing compounds were given
orded

Y P
patients except those with renal dis s
between meals. The patients were weighed and the blood pressure rec

daily.

2. Discussion of general results a. THE INITIAL RESPONSE. Thert:":‘i:t:
and striking improvement in patients with acute SLE given ACTH or 30 Py
has been repeatedly documented (33, 39, 59, 63, 89, 100, 107, 123, 234, 240, 242,
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252, 253). Of our 62 patients, 39 had an excelleot immediate response to the first
course of treatment. In six, however, there was no improvement in the function
of one of several vital organ systems. Far example, nephritis in two patients re-
mained unchanged although fever and joint pams disappeared, while in another
cardime enlargement and murmurs pereisted.

The response in five patients was satsfactory, but proceeded at a slower
pace. In eight patients higher daily doses, than tho<e necessary m the mojority
of our patients (100 units ACTH intramuscularly, 40 umts ACTI intra-
venously or 308 mg cortisone orally) were required, In six, as the dose was
progressively raised improvement oceurred rapidly, as though a entical threshold
levet bad been reached

Stx patients had little ot no respouse Four of these sfter & transient defer-
vescenco remained very il in spite of daily doses of 126 to 140 units Iyophyhzed
ACTH, 40 to 60 units of highly-purified ACTH or 300 to 406 mg of cortisone.
Two died during treatment In one patient, the chuef deficit, thrombocytopenia,
was unaffected by 100 to 120 units of ACTTH duly for 20 days The sixth recarved
only 1100 mg of cottizone over an elesen-day penod

In three patients with rens? involvement, treatment was stopped beesuse of
bypertension; and 1n a fourth, who bad cerebral manifestations, because of
hypertension and drowsiness

The dose was reduced too rapidly 1n five patients and scvere relapses ensued

In 42 of the 62 paticnts the course of events after the first persod of treat-
tment, during which the patient had improved, was observed OFf the other 20
pabients, four died during treatment, four were unaffected by treatment, and
fen were continued on treatment at home After a single course of treatment

the disease in 15 of these 42 remained quirseent over penods rangng from one
to 42 months The svernge remission wns 12 months, but this s misleading
becauss anly five of the 15 patients had remissions of one year or longer, the
median duration being six months

Nintteen other patients exhibited the “‘rebound” phenomenon, descnbed
abave, The temissions following the rebound lasted from one to 47 months, nine
raanths on the average This value 12 also misieading for only four of the 19
had remissions of oue year or longer, the median being five months, The rebound
begga during the period of dose reduction in seven and eontinued {or seven 1o
17 days. In eight patients it began after treatment, as early as one day and aa
Iate a8 ten days; lasting between three and 21 days In the four others brict
'ﬂ{:lcs oeeurred dunng both the dose reduction and immediate post-treatment
petiods

Tn cight paticnts the relapses following treatment did not subside and the
patients continued iff. Thus, remissions occursed 1n 31 of the 42 patients. In
Teble XUT arc presented the remissions of one year or longer which have
oecurred in nine patients following the mitial eircumsenbed course of ACTIS or
tortisane. A remision denotes either the absence of clinieal signs and eymptoms
or only mild activity. The occurrence of a lasting, remixion did not scem de-
pondent on the aey erity of this illness at the imeo of treatment,
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intramuscularly or 25 to 50 mg. cortisone every two to four days. If there was a
recrudescence, the dose was again raised. If, on the other hand, there was no
I d or the i were of a minor nature, reduction of the
amount of steroid proceeded and treatment was discontinued.

‘The decision to begin lowering the amount of hormone was based more on
clinical manifestations than on the results of laboratory tests. Intensive treat-
ment was not continued because of the persistence of such abnormalities as
elevation of the sedimentation rate or serum globulin concentration.

As a result of this method of approach, the total dosage utilized in any single
course of treatment varied greatly as did the duration of hormone administra-
tion (Table XII). The tabulated values include those for patients who died
during treatment but do not include those for patients placed on “maintenance”
therapy, defined as treatment for longer than three months.

Whenever possible the patients remained in hospital during the immediate
post-treatment period. In those who demonstrated return of activity of the
disease treatment was not remstituted for at least one week unless the patient
became very ill. It was observed in several instances that relapse during this first
week after therapy was temporary, and a period of essentfally complete remssion
of several months duration ensued. This temporary relapse has been designated
as the “rebound phenomenon” (39).

‘When relapse followed a long remission another course of treatment, usually
similar to the first, was given. If no lasting remission followed a single course
of hormone administration the patient was placed on continuous mainenance
therapy. In general, the decision to re-institute treatment has been based on
the severity of the recurnng features of the disease, the importance of the organ
system involved, and the patient’s previous response to treatment.

Forty patients were given ct ibed courses of alone \vitht?ut
N therapy. Twenty had one or more courses of ACTH, and nine

patients one or more courses of cortisone. Separate courses of ACTH and
cortisone, as many as four, were administered to eight. Of 23 pa%xents plr'sfe:l
on maintenance treatment, twelve had previously received
courses of ACTH or cortisone, whereas in the other eleven maintensnce t.heraPY
represented extension of the first course of hormone, In all, ACTH was ngen’tl:
47 patients and cortisone to 38 The total number of courses was 112, of whic

5 i t

25

In all patients, with the exception of & fenf in whom z.netabolic atud;esjwe;:
being carried out, the mtake of sodium chloride was _lumted to 4 gm. daily bl
less In patients with cardiac or renal disease more stnngent.salt restriction W s
instituted ) jum chloride, 3 to 6 gm. daily, was given to

ease Alkalnizing compounds were given
corded

p Y D
patients except those with renal dis s
between meals The patients were weighed and the blood pressure re

dalv. — e v MTODANGE The rapid
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2, 253). Of our G2 patients, 30 had an excellent immediate response to the first
course of treatment, In six, however, there was no improvement in the function
of one of several vital organ systems, For example, nephritis in two patients re-
mained unchanged although fever and joint pains disappeared, while in another
cardise enlargement snd murmurs persisted.

The response in five patients was satisfactory, but proceeded at s slower
pace, In esght patients higher daily doses, than those necessary in the majority
of our paticnts (100 units ACTH intramusculstly, 40 units ACTH intra-
venously or 300 mg. corfisone orally) were required. In six, as the dose was
progressively raised improvement occurred rapidly, 09 though » eritical threshold
level had been reached

Stt patients had httle or no response. Four of these after a transent defer-
vescence remained very 11l in spite of daily doses of 120 to 140 units lyophylized
ACTHL, 40 to 60 units of highly-purificd ACTH or 300 to 400 mg. of cortisone
Two died during treatment. In one patient, the chief defieit, thrombocytopema,
was unaffected by 100 to 120 units of ACT3I daily for 20 days. The aixth received
only 1100 mg, of cortisone over an eleven-day penod.

In three patients with renal involvement, treatment was stopped because of
bypertension; and in a fourth, who had cetebral manifestations, because of
hypertension and drowsiness

The dose was reduced too tapidly in five patients and severe relapses ensued.

In 42 of tho 62 patients the course of events after the first penod of troat-
ment, during which the patient had improved, was observ cd. Of the other 20
patients, four died during four wete unadf by and
ten were continued on treatment st home After & sngle course of treatment
the duscase in 15 of theso 42 remained quiescent over periods ranging from one
o 42 months. The aversge remission was 12 months, but this 13 misleading

beeause only five of the 15 patients had remssions of one year or langer, the
median duration bang six months

Nineteen other patients exhubited the “rebound” phenomenon, descrbed
abave. The remissions following the rebound fasted from one to 47 months, nine
manths on the average This value is also musleading for only four of the 19
had remissions of one year or longer, the median bawng five months, Tho rebound

began during the period of dose reduction m seven and continued for seven to
17 days In cight paticnts it began after treatment, 83 early as one day and as
iale ay ten days; lasting betseen three and 21 days. In the four others brief
relapses oceurred during both the dose reduction ard immediate post-treatment
petiods,

In cight patients the relapses following treatment did not subside and the
patients continued ¥l Thus, remssions ovcurred 1n 31 of the 42 patients, In
Table XITU sre presented the remussions of one year or longer which have
occurred 1n muine patients following the inital eircumseribed eourse of ACTH or
cortisone A remission denotes cither the abeence of chinieal sgny and symptoms
or only mild activity, The occurrence of a lasting renussion did not ecem de-
pendent on the severity of thivsliness at the time of treatment.
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TABLE XII1
Chnical remussions longer than one year Jollownng initial errcumseribed course of ACTH or
cortisone

Treatment [ Rebond (€ f
ilz
1 2 =8| i
Case Hustory No, | Age, Sex, P 5'? ? EiEIE
IR R HE IR
H R, 503063 |33 MW | July, 1948 | A | 1m. | 75/ 45 1132 Yes 7148 ] No
B 8, 510202 |43 FW | Aug,199 | A | im. | 100 | 38 [1780] Yes 3]47] No
H. N, 526560 |30 FW | Jan, 190 | C | 1m ] 200} 17 |2050 No 42| No
0 G, 532488 |37 FW | Mar,1950 | C | im. [ 400 14 [2125] No 40 [ No
G P, 501114 |47 MW | June, 1949 | A | im. | 100 | 69 {1113 No B4 Yes
8 G, 570399 |44 FC | May, 1951 | A} 1v 20 | 24385 Yes |' 3{28[ No
R T,677426 |39 FW [ Aug,1951 [ A | 1v. 50 1 27 | 838 No 24 [ No
H T, 415738 |40 FW | June, 1952 | C | po | 300 20 /3050 No 13 ] No
T M, 579323 |50 FW | July, 10580 | A | iv | 40|29 {570 Yes |10 14] No

From our experience there appear to be no significant differences between
ACTH and cortisone in regard to remission pattern or the development of the
rebound phenomenon, Of 42 patients receiving a course of ACTH initially, 26
had remissions, the median duration being five months, and 16 of the 26 extubited
the rebound phenomenon. Of 15 patients receiving cortisone during the first
course, eight had remissions, the median duration being six months, and three
of eight exhibited the rebound

b THE OVERALL RESPONSE. On August 1, 1953, 18 of our patients
were dead, 42 were alive, and the status of the other two was not known Of the
42 living patients 25 were not on treatment. Nineteen of these were asympto-
matic or exhibited mild activity after one or more courses of ACTH or corti-
sone. Six were seriously ill Seventeen of the 42 living patients were on hormone
treatment

Upon reviewing the overall course of events in these 62 patients, several
patterns of response emerged (Table XIV).

In nine patients the disease had remained quiescent or mildly active for
various periods of time after a single course of trestment. Two of these have
had no further treatment during the past four years and two have not been
treated for 334 years Two of these patients were entically ill with evidence of
widespread disease at the time trestment was begun. One of these has been at
work constantly over these four years -,»a" Jbeen relatively asymptomatie.

The case history of the other is summ?{ s
. .

O G. (#532488), a 37 year old white ¥ entically fever,
cutaneouslesiops, ~ ° 8, myouitis, snd p ;
’ ~ high fever (1 -

1950 On exnn{
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TABLE X1¥
Patterns of respanse o ACTH and cortuaone teeatment 1n 62 patrents wath eyrieme lupus
erythematosus
Pattern of Respomse 3 Paticats

Quicacent or mildly aetive after stopping treatment 15

(8) sfter one ciscumaenbed course 4

(b} after muitsple rourses 4

(¢} after prolanged course 3
Quieacent or mildly active but on maintenance trestment n

{2} after Yong remuson following first coures 1

{b alter shart remussion (s} 4

{c} sitec tarlure to chtain a remismon L}
Progressive active disense L

{a} In spite of one or more courses 8

(&) No furtber treatment, beesuse of previous compheationa 3

(b} tn gpite of mainterance treatment from the stast 2
Dhed ®

(a) after remissions of severat months duration ts

(b}  few months After treatment bad been atopped becsuss of com| i i

plieation 4

(e} sbortly after treatment 2

(95 doring treatment Pl
Recent esaes satinfactory response | 5
Current status not known | 2

Total % 62

fesions, polysrihritsa, subeutanenus nodules, and muscle pain aud teaderness, The bemato-

ctit was 26% and ancressed to 3%, alter 1500 m) of whale blood The corrected sediments-
1105 Yate wan 22-30 ramm fhr, and L E cells wero fotnd

mrrs’ - esbesne 400 mg intramuscularly the Brst day, 300 zig ihe sceand dey

[ . Tren eadyetian to 100 mg over the next three dsys

e e . with s tnecesse 0200 g Agatn hecarts

e . [ «  luetion aver the mext week At the ead of

~ Ll «  jowntarchest patn, and the subcutancous

s . e two weeks of trastment the hematoen tose

' « o wes & teticuloeytosts of 3 0% &t the end of

. . . elevited until one weerk alter therapy when

* . = . 1 fully active without dymptaros of sigag of
* s a  =nandsakiesinthe momisgor after inaetivity

’ L0l « gent was on each occaston 3955 the white eell
e . . - wmits L E cells were aot peea onie, two and

" e 0 ina uuﬂscwry state of mnmwn after

- i~~=3y shown signs of

. + ootively. The first

o Lhm bad had 8EUE wy » » ey among other
. "The nep has ined 1NABLGC, w. ¢ Utaneoud nodules

have recurred
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Mamifestations
FPattents
Leucopenia 34
Llevated sedimen<| 57

tation rate

LI eells 46
{of 53}
Renal abnormal-
sigs
Protemnuta 23
Hematuna 2
Cylindruria 17
Azotema 3
Hypoalbumine- 2%
ma {of 58)
Hyperglobultne- 30
mia (of 58)
Positive cephalin-| 29
cholesterol floc-
culztion
Clevated thymel 21
turbidity
Uxcesswe brom- [ &
sulfalein reten-
tion

False-positive STS, 8

4. MCGEHEE IIARVEY ET AL,

—Continved
Author’s Senes
Effects of therapy

Ineiease i WBC 1 great
ajority, usually within
2 weehs

Reduced to normal 1n 29 in
2-3 weeks, smproved
9, persisted tn 19

Disagpeaced an only § with
fow cells before therapy

Persisted in 14, cleared in
34 along with deferves-
cence

Perststed 1 11; reduced 1n
5, cleared 1n 9

Persisted 1n 9, cleared 1n 8

Increased in 7, no change 1n|
4 and returned to normal

m2

Perssted 1n 17, improved
ma

Reduced 1n most in 2-3
weehs

Cleared 1n 12, decreased
n

Returned to normal in 6,
decreasel 11 6
Reduced in all

| Sero-reversal in enly 1

18

M
10

Soffer and Bader's Series

Patients Effects of therapy

12 | Increase i WBC in 9,
no change tn 5, redue-
tion in 4

16 | Increased in 6, de-
creased in 5, no
ehange in T

I8 | Permsted

|

l Persisted

Persisted
Persisted in 5, returned
to normal in 5

out further treatment One patient developed acthralgia for the first time at the
end of her first course of ACTH.

Of 11 patients with joint difficulties who were continued on maintenance
doscs of cortisone, the arthnitis has been controlled by doses ranging from 33

to 200 mg daty.

¢ MUCO-CUTANEOUS MANIFESTATIONS. Forty-three patients had
some form of skin mvolvement at the start of treatment The site and form of
the lesions varied greatly as shown tn Table XVI
During treatment the cutancous lesions cleared completely in 31 patients
and incompletely in mne. In two cases there was complete cleanng during the
first course of treatment, but less improvement with subsequent courses In one

ease there was no improvement, X
There was great variation in the rapidity of response; complete clearing or
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TABLE AV
Effect of ACTH and cortizone therapy on rarions muco-culanrons monifestations of aystemie
lupuy eeythematusus
Vamfeatation Iraients Effeccs of Therapy

“Butterfls " ery thema 15 Clewred nuhn 2 weeks, duniog 15t week an

atrnpha weeh 1 most
Perungual ety thema 6 Cleared mithin 3 werba
Seattered erythem itous macules 7 Cleared aithun 2 neeks durrag 2nd week in
mout
4 2 cleared after 1 weeks 2 amproved imeom
pletels after 2 weehs
Persisted 1 all

! most
“Butterf " ers thema scalg and % 16 b herame macte after 13 weoks, during 2nd

Fxtensive ervihema nnd sealing

M prrpegmentation &
Foeal leuroderma 3 No chunge i 2 partasd reprgene nt dion m Y
Foral subeutaneous swelling b5 Cloared withim £-§ wecks
Subeutancous nodules ;% Disappeared i 5 after 23 wreks
Ravnaud’s phenomenon ¢ 5 Cleared within t 3 weeks
Mapeera )16 Regrowth of fmr w16 1 § after theraps

7 Cleared arthin 2 wecha

maximal ympros ement oceurred as early as three days or as late gs four weeks
after start of treatment Generally, more ruped and more complete heatmg
aceytered 1 patsents with Jesions of recent onsot and those with eny thema wath-
ot edema or searring

In 15 patients there was at the end of treatment a reeurrsnee of the {ype of
Hhan v olvement present previousy  {n most mstaness it sas fesc sesere in
degren and 1n e the shan eleared 1 a fos days without further therapy

The eutancous mamfestations uaBy recurred ahea the diease became
S stemucally actne onee agmin There wa< no correlation between the length
of the citaneati< rempson and any particular type of lesion

In some instances there was a fang catancons remmson.

Casr 8T

B R $310002) hadt hadk an episads of fever ami plearwy in Ortuber 1348 Three monthe
hefare admieton i Aagust 149 she des elaped maculopaputar featons sy er the hands which
Hereml (0 the arms nnd fater petensve fsans appeared over the face and neck The slan
texions bn admaskan were 0 pread of lapus with 1 7 1bema and seaiing and the disgnnes was
ernfirmed b biopey Lnder VCTI treatawent (37% anity intramuseniarts over 38 daved

g wan eomplere Afier stapping treatment there wos & mudd relajwe which subided
Yxeept far an ) masd re 1he sR10 Wax s normat
P32 the nest four yenrs

Among the patients recctoing more than one rourse of trestment, there was
0 Yendeney for gre ater dissemunation of the sutaneoys keaons dunng sueeexsane
tlipsea In only one pruent dnd skon mvoliement, never preciomly present,
appear after the firet course of treatment One pitient after treatment of localized
Mliscond” dormtats develograd g extente generalized eraption
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Case 88

J H (#186666), a 3%-year old colored noman, was admitted in December, 1931 with
fever, fatigahility, dermatitis, arthralgia, hepatomegaly, anemin, leucopents and by per
globulinemia The cutaneous Jesions wete restiteted to the head, the Lridge of the nose and
the ears with prunitic, atrophie, and exudatsve areas During ACTII, 350 units intravenousls
over 18 days, the cutaneous lesions became mactive Six months later the ‘ discord” lesions
became active once again and 1n addition she developed an intensely pruntic, ery thematous
maculo-papular eruption over the entire hody She was again gven ACTH wtravenously ,
555 units over 25 days During the first ten day e, both forms of dermatitts became nactine,
but the involved arcas & ped a piteh-black & (Fig 18) Thas hy perprgmen
tion faded appreciably ovet the next three months.

Six other patients developed prominent brown pigmentation of healing areas
duning treatment In patients with long-standing shin involvement 1t persisted
to some degree after treatment In patients with skin disease of recent onset 1t
disappeared

In five patients foeal subcutaneous swellings, resembling angioneurotic
edema, disappeared during treatment, In one case (Case 10), however, the dose

F1c 18 Case 38 This patient developed infensive pigmentation of 1he involved atrae

of the skin during treatment with ACTH
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of ACTH had 1o be rmsed to high levels (180 unita intramuscularly dasly and
€0 units intravenously).

Nine patients had subeutaneous nodules, usually near diseased joiats These
became softcr, then smaller, and in fve patients dissppesred about two weeks
after the beginning of therapy.

R.uynnud’s phenamenon disappeared after one to three weeks of hermons

in five patients exhibiting it.

Ten of the 16 patienta with alopecia had a regrowth of hair, but 1n four this
was not apparent untid after therapy. Among the six whoss slopecia peraisted,
treatment was of short duration, mterrupted or 1 low dosage

Seven patients had mucosal lesions all of which disappeared during the first
two weeks of treatment.

d. RENAL MANIFESTATIONS. From the early expenences of several
wmvestigators (33, 39, 63, 115, 210, 212, 253), it appeared that the renal lesions
of SLE were seldom benefited by ACTH or cortisone In patients wath repal
insufficiency, their admiastration was often followed by gam m \\cxght edema,

elevation of blood pressure, mirogen and Y
edema.

Addmonal expenence servcd 10 modify this opinion In Dubois’ series (59)
fenal formed el ts w the urne, and

atrogen retention cleared cnmpiecgty wm fve patrents grven intenave hormone
thcmpy In a ﬁvc, ev\dence of nephropathy was of recent onset In two others,

renal d dunpg corfisone treat-
ment and disappeared dwr the dose was rased. Hasenck ( 107) noted decrease
in proteinuria and hematuria in several patients given large doses of cortisone
Boffer and Bader (240) reporied that hematuna snd eylindruria persisted m
spite of vigorous treatment, but m five of ten patsents with azotemia the blood
urea nitrogen roturned to normat Jevels comcident with defervescence snd re-
hydration.

Thirty-six of our 62 patients extubited one or more renal abnormealities before
treatment. Twenty-cight had proteinuria In 14 of these no dramatic change
occurred during therapy In the other 14 the proteipuria cleared completely,
but in most instances it was probably associated with the febnle state and not
due to involvement of the kidaeys by SLE.

‘Twenty-five patrcnts had hessaturia which was mucroseopic 1n all but three
No changs occurred in 11 patients, i five thero was an appreciable reduction;
and in mne, the b s cleared dunng Ho , 36 seven of these
nins the hrmatusia way mummal in degree

Casts wer noted 1n the unne of 17 patients before trestment. In ay, these
persisted during treatment; in three, they disappeared dunng some courses,
vevsisted in others; and 1 exght  patients they cleared coropletely.

In 13 patients the P itrogen (NPN) lon in the blaod
belore treatment swas elovated (greater than 3% mg. per 190 ml.), During treat-
@eat the NPXN fell to within normal limits 1 twa, tereased alightly in four;
and inereased apprecisbly (between 22 and 143 mg per 100 ml.) in seven.

In 12 patients with renal insufficiency there was no improvement in kidney
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fuuction in five; in six, treatment was stopped or the dose rapidly reduced
because of sudden elevations of blood pressure, body sreight or non-protein-
nitrogen concentration. The most favorable respense is described in the allowing
reporty

Casz 89

H D (%575883), a 50-year old white male foremsn, bad been well unts} Januery, 1950
when he developed generalhzed muscle pams aad polysrthntis In November, 1950 sn 15-day
course of resulted i 2 bug i i after withdraws! the arthnin
returned He was then placed on wamtenance eortisone, 100 mg. asily being required for
relief Four montbs {ater he suddenly had severe weakness and headsche thought due to
“cortisone reaction” Cortrsone was discontinued and gold started in March, 1053, After
a few injections he developed blurred vision, pestorbital edema and severs weakneas Gold
therapy was stopped and after BAL sdmimstration vision returned, Soon theresfter be
developed hypertension, anemia, P . b ia and eyhod; On
adnussion 1 June, 1951 he sppeared chramically il with musea stropby aud weshness,
arthritiy, subcutaneous nodules, retinel eytord bodies, cardiomegaly and blood pressures of
160-175/90~110 mum Hg Unnalysis revealed proteinuria (4443} 10-15 red cells, 5-10
white eells, 26 hyaline sud granular casts per bigh-power Seld. Maximal specific gravity
of the urne was 1 017 Phenalsulfonphthalein excretion was 45% in two hours, NPN was
48 mg 95; serumn albumin 1.8 gm %5 Muscle biopsy revealed panvascular inflammation and
atropby L E cells were found On July 3, 1951, 2 28-day eourse of iotravenous ACTH wss
begun Muscle weakness, asthralgia, suboutancous nodules, and eyteid bodiesdwsppesred
The blood pressure fefl slowly to 140/50 rom and heart size refumed ta pormal Professuris
+waa reduced to one plus and there were fewer formed elements in the unnary sedioent PSP
exeretion tacrensed to 66% 10 two hours. NPN rose rapidly 1o 60 mg % during the first week.
then foll to 36 mg % during the third week The serum atburoin increased to2 § gro §3 durag
trestraentand to4 2 gm seven weekslater Ankle edemaa dissppeared during treatment, snd
there waa Ioss of aix pouinds 1 weight

Eleven weeks after drscharge he was resdmitted with myositis, aribritss, suboutanpons
nodules and lymphadenopaihy. The blood pressure was 105/70 mm Hg. Unnsiysis showed
only & trace of albumin, and theee was concentration to 1 022, NPN was 36 mg % and the
serum albumsin, 3 4 gm %5 PSP excretion, hasever, was 40% 1o two baune Daring s 16-day
caurse of ACTH there was agan strilong improvement The PSP excretson rose te §2% on
the 6th treatment day and the serum slbumin to 4 6 gm % Over the next 21 montbs the
patient wes virtually 214 at work, the url: ia, NPN sod serum elbumin

remaaiped povmal, but the PSP excretion fell praduslly to 56% 1n twe hours

& CARDIAC MANIFESTATIONS, Fighteen of our patients showed evi-
dence of pencardinl disease at the stary of therapy. Only ane had 8 massive
effusion and this was unaltered Five of 18 with pencarditis also had renal
involvement with azotemia. In three of these there was no change fiurmg treat-
ment in exther renal or pericardaal disease. In one receiving & maximum of I :
mg. cortisone datly, there was further cs.rdisfc enlargement and 8 p?r;c:;i‘::
rub appeared. In one patient all evid of icarditis (substern 3
fnctwip:ub‘ cardine cnlirgement and peripheral edema) cleared withia the first
week.

Of the 13 patents with pericardial but no reosl disease, there was no chsz:
1n gix, further cardisc ent t in one, and imp: 4 in six after oxzeme
two weeks of therspy Peripheral edema, present in t.hrce, disappeared bt’ e
end of the second week. A patient with normal eardisc findings befate tre:
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ment developed a pericardial effusion after two years on maintensnee corfisons
treatment, 50 mg. daly,

8 had evid of dial invol st the b ing of treat-
ment In the eight patients who also had renal disease, the results of therapy
were variable: no change 1 five, a gallop shythm developed in one and m two
ho heart tize beesme normal after three weeks coincident with smprovement in
renal function,

Ou the other hand, eight of the nine patients with myocarditis buy good renal
function imp d during 4 In three d il patients in severe
carthar fatlure, the response was dramatie, Cyanoss, substernal pain, orthopnes,
gallop thythm, p:xlpxtahons and penpheml edems cloared by the end of the

second week; i d; and the patie p and shout
the ward by the end of the third week of thcrapy Two have been continued on
eortisons and the imp was abruptly stopped 1m
the third after ¥ of & duod u!m Continuation of diptalis and

sodtum resteietran has not heea entirely satisfactory and the heart kas beeame
larger and orthopnea has resppeared,

Tro patients not considered to bave myocardial disesse on chmeal grounds
developed heatt fadure whilo receiving ACTH and 8t autopsy extensive “upus
myocarditis” was found

There was no effect of on cartiac in apy ease.

{ PULMONARY MANIFESTATIONS Pleuntic pam, preseny m 15 pa-
tients, disappoared as esrly 29 the third day of treatment, usually mithm the
first wcck. but in two instances not for three weeks Dight of the (5 had pleural
changes on x-ray, in four, there wss a defimte effusion These changes clrared
2fter ane ta three weeka of therapy n seven

OF nine other patients with both pleursi changes and focal stelectatie pneu-
monitis 8% one or both lung bases, two shoned complete cleanng during treat
ment; four, almost complete cleanng, and thece, cleanng dunpg gome courses
aed na changc durning others \Izmmnm improvement usually did not eccur unh’l
the thied seck. The foll case healing of puk Y
tions during treatment fallawed by a long remuson

Case 40

G P (3011141, 0 47-3 car Qld white bupoeasman, had had constant fever snd srihrins for
14 months and progresmve dysppen for three montha before ACTIS therapy was started on
June 9, 1919 A1 fhia ime, Mtelectatic rales were heard st Both tung bases and chest x-ray
revesled dise-like areas of Atelectama at both bases (Fig 13) Within 24 hours afteratarting
treatment, fever and srthnns Missppeared, Kad the sedimentation Sale %33 nomal on the
touribday Dyspnea was seheved and rales had vamsbed by the end of the second werk. The
cheat x.tay, taken at the ead of hns 59-day courns of ACTE, reveafed conmderalifs improve.
Deny fle remarnedt sy mptom free and at work over the next 3 montha after which hormone
therspy way resymed beesune of the sppearance of microtcople bematuna

& GASTROINTISTINAL MANIFESTATIONS Symptoms referable to

the almentary tract were prescat @ 23 patients st the start of hormone therapy.
Some compluned of the difficuity 15 evsliowing A sore, swalien rod tongue was
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the cause in ong and abated under cortisone. Three patients had prompt re-
gurgitation of food after eating but in only one did x-ray studres reveal esophsg.
eal disease (Fig 14 A) During a brief course of ACTH given to this last pa-
tient there waa no ym provement. In the other three patients regurgitation of food
ceased promptly after the start of treatment.

Seven pati lained of crampy ebd 1 pain which was generahzed
1n one instance and epigastric in six. In four no basis other than SLE was found.
During treatment the pain slowly subsided and was gone st the end of twe weeks
in three The pain continued in the fourth, but she received only 100 mg. of
cortisone daily. One patient had less epigastric distress during treatment, bui it
persisted She was jaundiced, and this was uninfl d tment. Two
patients had epigastric dstress suggestive of peptic ulceration, One had had s
shight deformity of the duodens! bulb roentgenologically. The pain subsided
during the first weels but at the end of treatment she developed fever, acuie
generafized abdominal pain, tend and distention. It was suspected that
an ulcer had perforated, but the pain spontaneously disappeared within 24
hours, although the faver continued for two weeks In the other patient the pain
subsided during the first week of therapy but recurred. She developed hema-
temesis and at neerapsy an scute gastric ulcer was found,

Nausea and vomiting were i if fons on admission in 13
patients. In all instances these eleared during treatment, One patient developed
melena during treatrent and at sutopsy there were many ileaf uleers. It is
possible that inpared fibrobl activity dary to ACTH administrati
may have impeded healing of the ulcerations.

h. LIVER AND SPLEEN. In the 15 patients with hepatomegaly in whom
liver size was closely observed during treatment this organ beeame progressively
smaller in all but one. In 12 the liver edge was not palpable after one to four
weeks. .

Yrond, of hepatie dysfunction sg reflected by PR 1]
retention before treatment wag present in five of 16 patients. In two, there was
fess retention during treatment, from 3.0 £o 1.1 and 1.9 to 0.7 mg. per 100 mb,
respectively In the other three, only sbght reductions occurred.

One patient bad a serum bifirubim of 8.5 mg. % and alkahne phosphatase
aetivity of 82 Bodansky units. During treatment, which never exceeded 100 mg
cartisone daily, the hyperbilirubinemia disappeared and the alkaline phosphatase
sctivity gradually fell to 20.9 units, only to sise to 580 unite shortly before
death. The liver was not palpablo and the cephalin flocculation aud thymol
turbidity tests were normal. At post-mortem examination the liver was studded
with miliary tubercles.

Cardiae abnormalities were noted in nine of the 12 patients in wl:ol_n beps-

ly disappeared during ¢ t. Jo five the heart wes sigmﬁtaﬂ*‘g
enl: x-tay and 1 thres patients in whor it was measured the veno!
pw::i::i :}a’s elewi;ted. During treatment, heart size retumed to normgl in two
of the five and venous pressure to within normat limits in all three patients

The spleen was readily felt in only eight patients before ireatment The
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splenomegaly substded within the first week in seven and after three weeks of
therapy in the other who had the greatest enlargement noted.

1. LYMPH NODES In sl but three of 34 patients with lymphadenopathy
the nodes could no longer be felt after three days 1o three weeks of hormone ad-
ministration In more than one-half of the paticnts they were not palpable by
the cad of the first week of treatment These changes were particularly tmpres-
stve in the foliowing patient:

Caze 41

HLE (#527452), 8 d0-year old whiie woman, bad had attacks of nriszans and ango-
aeuratic edems for many years Two months before treatment she developed fever and
generafized Iymph node enfargement On admission 10 February, 1050 the codes, particu-
Iasly in the neck, were 5o large and tender that the wtial diagnoses conmdered rncluded
Hodgkea's disease, tolections manasucleosts and tuberculous ademtis Lymph node biopsy
{Fig 3) sbowed focal areas of necroms, and L E ealis were found 1o the peoipherad blood
£be was grven ACTH, 100 umta daily intramuscularly On the third day she was afebrile and
unly one small supraclavicular lymph node could be felt She recetved a total of 835 unita of
ACTI! over 15 days A second lympk node bropsy obtaned on the seventh trestment dsy
revesled changes which were simlar to, but much Jess promivent than, those seen 1o the
$rat specimen, Bhw wan well for five montha at which time cervicsl adenopathy reappeared
05 ACTI sbe sgain sropreved tapidly and had a remussion of lour months duration Sub
sequently, she was given cortisone ratermittently When last exsrmined 1 February, 1953
she waa taking 50 mg of cortitone daily and there was no lympb vode enlsrgement

Twa of the three patients whose lymph nodes remmined large had s satis.
factory response to treatment in other respects In the third the nodes were
caleified, probably due 1o tuberculons

At the end of b
patients.

1+ RETINAL LESIONS No consistent effect on the sytond bodies was ob-
served dunng ACTH or cortisone therapy 1 18 patients

k. HEMATOLOGICAL MANTFIISTATIONS Red cclls At the time of treat-
meat, 49 of our 62 patients had some degree of anemua (hematocnt less than
40%) which was in most wstances normochromic snd nommocytic

Of the 34 patients with moderate or severs aneoua, 3¢ hematoent values
below 35, 17 umy 3 during withh 1 averaging
eight units, Marcover, mne of the 17 patients guned scven to 36 pounds in
weight dunng this period. Tho hemntocnt rise asualy began at the end of the
Erst week, but in 15 did not reach its mavimum for threa weeks of more. OF 12
improved paticnts followed, five had further increases during the poet-trestment
petiod, five maintaned improsement and @ fRo the hematocnt retumed to
Prtreatment levels within two weeks

In six patrents with progresave azotesua tho ancoa grew worse.

In the other 1t ancmic patients no nse in hematocrit follawed hormone
therapy, Seven, however, wers followed for no Jonger that twa weeks.

Thite cells In 34 of our treated pruients the white cell count was belaw 5000
Per mm2, in, 23 16 was normal, and in fve above 30,000 .

OF the 34 with leucoperua before therapy tno had a forther reduction in the

1 b 3 1
¥ 7

m soven
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count, 1500 to 1800 per mm 3, respectively. In the other 32, increases of 200 to
12,000 per mm.” took place; the average being 4,800, This occurred between
three days and five weeks after beginning treatment, the average being two
weeks, The following case illustrates the effect of treatment in a patient with
severe leucopenia:

Case 42

J.F. (#636567), an 18-year old white girl, had had an extensive facial rash for one month
and fever, anorexia, malaise and musele aching for two weeks. On admission she was anemie
and the white count was 500-1200 per mm? She received a 29-day course of H P, Acthar-gel
FRmmiaash k™o ealoan ot vwe e oo .

treatment, the white cell count was 6,100.

In the patients with a normal white count before therapy, increases oceurred
with the same frequency and were of the same magmtude.

Of the five patients with leucocytosis before treatment, two had tuberculosis
There was no apparent 1nfection in the other three. During treatment the white
count decreased in two and increased appreciably in the other three.

The largest cellular nts d ipitously in a patient yvho
developed a staphylococcal septicemia during ACTH treatment; a patient
with widespread tubereulosis, and another who developed a Cryptococc:.;l

itis. These les gerve to hasize that when a sudden leucocytosis
aceurs the physician should suspect a complicating infection.

Eosinophils. The eosinophil count in patients with SLE tends to be Jow
During treatment the count fell to zero in 34 of 61 patients. No change occurred
in five whose initial counts were low and in three patients the eosnophils became
more numerous dunng treatment.

After hormone admimstration was stopped the counts returned to pre-
treatment values i most 1nstances. In eight patients, whose counts were low,
they rose to within the normal range after therapy. .

The L.E. cell phenomenon. Dubois (59) noted the complete disappearance of
L.E. cells in some patients within six weeks after the induction of a remls-'!‘l)ﬂﬂ
by ACTH or cortisone He postulated a direct correlation between th'e number
of cells and evidence of activity of disease, especially fover. Haserick (10'2
observed the disappearance of L.E. cells in five of 16 treated patients t’;“
Shearn and Pirofsky (234), in four of 20. Soffer and Bader @40), on the o ef
hand, reported that L.E. cells persisted during both drug-induced and spon

aneous remissions. :
‘ Th:ieﬁects of ACTH or cortisone on the L.E phenomenon were obseniei ‘lll:
21 of our patients. In five the at 1 cells di d during e e
in each instance they were described as “rare” before treatment. In eigh o ri
became less numerous and in six no change occur;ed. in ft.wu patients a few m:
cells were seen during hormone administration than before

After prolonged hormone treatment the L E. cells bece.ame less l;‘uzﬁrm;;: l:)::.:
were still present in four patients. In another, however, in whom L.E cel
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boen seen in moderate numbers before, only one was seen after eeven monthy
on tortisone, but after & seeond seven months they were found in sbundance.

‘There was no lation between the p of L.E. cells and the com-
pleteness of the clinieal remission,

1. OTHER PROTEIN ABNGRMALITIES. The serologic test for syphilis. At
the time of treatment, 11 patients had positive scrologic tests. The TPI Test
was negative in eight of thesa During hormone administration the serologic
test became negative in only one patient

The positive STS in the other three patients, afl colored females, were pre-
sumably due to syphilis on the basis of & positive TPI Test in all three alter
peniciilin therapy. No significant change in these serologic tests occurred during
hormone therapy.

Sedimentation rafe. In 57 patients the corrected scdimentation rate was
elevated. The range was 16 to 47 mm,/hr , the mean, 30 and in 30 patients it
was 30 or bigher. The scdimentation rate fell during therapy to less than 35 in
29 of the 57 patients, to less than 10 in 17, In mne the rate was reduced by at
1east 10 but was never less than 15 No sigmficant change oceurred in 13 patients

The return to normal levels took place from three days to six weeks after
starling the hormone; the average time being 17 days Of the 15 patients in
whom the rate fell to normal and was measured during the first two weeks after
treatment, it returned in sl to elevated values In only one of thess did st then
falf 0o within normal imits without further therapy. There was no direct cotrefa-
tion between the dose of hormone and the degree of reduction of sedimentation
rate. Morcover, changes in the rate dunng treatment did not correlate well
with changes in serum globulin cephalin fi Iation or thymol
turbidity.

When tho sedimentation rato retumned to normal there was always a satis-
factory clinfeal remission, However, in many instances the patient had a good
remiseion from the clinieal point of view while the rate remained elevated.

Serum protesns and liver function tests In Soffer and Bader's series (240),
15 of 18 patients bad & low serum albumin, which during therapy mcreased in
nine, was unaltered in three, and decressed in three The serum glabulin was
highin 16 patients and with therapy there was a reduction in ten, no changein
two mu\ nn \ncmno n Iour. From sorial r\cctmphm\‘uc pt\m:ms an-r <1

—red

dl‘T‘ﬂmm\ cf Famms globulin during treatment and comeident with khxs arise
fa the non-epecific complement titer. Simise changes were slso obeerved by
Carey (30).

Thirty of our patients at the time of treatment had eerum albumin concen.
trations lower than 30 g per 100 ml. With therapy there wero increases i
tine of 0.7-1.8 gm., averaging 1.1; an inercase during some courses of hormone
sdmimstration and no change dunng othess in two patients; no change in 6f-
een; and in four senial determinations sre not available Of the fifteen patients
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in whom no change occurred, ten had proteinuria, and two had hepatic disease
Of twenty-four with serum albumin concentrations of 3.5 gm. or higher there
were increases in six of 06-1.2 gm., averaging 08, varying responses during
different courses in two; and no change in sixteen. Maximal elevation of the
alb\;:nin did not occur until the end of the second or more frequently the third
week.

Of the thirty-mmne patients with serum globulin concentrations of 3 0 or more
gm. per 100 ml, at the start of treatment, there were reductions in twenty-five
of 0 6-2 8 gm , averaging 1.3; variable responses in three; no change in five, and
no subsequent determmations in six. Furthermore, seven of twelve with globu-
lin concentrations of 2 5-2.9 had reductions of 0 6-1.2 gm., the average being
0.9. In general, the change was greater in those with the higher imtial concen-
trations and was not maximal until the second or third week of therapy. Of
twenty-nine patients with positive cephahin-cholesterol flocculation before treat-
ment, the test became negative in twelve It was less positive in five, the re-
sponse was variable in two, there was no change in eight, and more flocculation
developed in one during an allergic reaction to ACTH. All but one of the twelve
in whom the flocculation disappeared during therapy had a concomitant fall :m
serum globulin,

The thymol turbidity was elevated, greater than 55 umts, at the start of
hormone administration in twenty-one patients in whom serial observations
were made. It returned to normal in six, was reduced 1n six, improved during
one course and was unchanged during another course in two, was unchanged in
mix and mereased in the patient with ACTH hypersensitivity.

In most patients various protein abnormalties recurred prompily after treat-

ent was discontinued.
V()IL Some generalizations concerning hormone therapy. We have lfreen partteu-
larly eoncerned with the entena of ad of t. As p ly stated,

there was at the begnning an attempt to revert all abnormalities, includ.u}g
those indicated by laboratory tests, to normal We found, however, that in
several patients who became asymptomatic during hormone therapy, _and had
no sigus of active SLE except a i levation of the sedimentation rate,
positive STS and L E. cells, continuation of treatment for one or two week.s
ment. Dubois (59) believed that “the ebvi-
hemtn sinbn wathoe than stereotyped dosage
fermine the_effective

- . ** 7 of our patients have en-
thout the induction of 2
of this condition, What is
ch is currently not avail-

Cushing’s state, even with the most liberal definition
really needed is a reliable index of disease activity whi
able,

Even more perplexing 13 th\%ﬂluaﬁon and desirability of long-term trw‘:-
ment with these hormones. Does treatment, no matter “vlmt the detaﬂs.of ad-
ministration, influence the_overall course of the dxsesse?. Is 9ontmu3\:
treatment, which has now been adopted by most groups of investigators
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perior or inferior to fntermi courses of which we have used in
many of aur patients? Because of the chronie and relapsing course of the discase
and the varisble results of treatment, answers to these questions will only be
realized through obscrvations over long periods of time. Analyzing the results
of treatment in patients, year by year after the discovery of the L.E. eell, Haser-
ick believed that mortality had been reduced by harmone administration (101),
v Dubos ded i and stated that such treatment
had prolonged life, owever, whereas the incid of 9 remiseior
Tahisurreated patients during the 15 years prior to 1930 was 20 to 40 per cent,
only two of 21 patients in the tment p ined thew
remission when trestment was stopped e concluded from statistieally incon-
{ clusive data that “the i of of issions seems
Yo be lowered by therapy™ and st 15 suggested that “milder cases be observed
&dm’ing a rest period of eeversl weeks prior to starting treatment™ Thig has
been our practice both before instial treatment and after therapy when exacerba-
tion following & remission has taken place However, what constitutes sufficient
activity for trestment or retreatment 1s difieult to ascertain Generally, this is
determined by tho sevenity of symptoms and signs of activity a3 well as the im-
portance of the organs tnvolved Tt 1s possible that continucus trestment may
prevent or minimize further damage in & vital organ in which some arreversible
alteration has already ocourred. :
.: In our expensence there 19 hitle, of any, difference between the suppressive
{¢flects obtained with ACTH and these with cortisone There may be less danger
of adrenocortical insuffictency sfter o course of ACTII, but oral cortisons is
caster {0 admini Corisone prod: les3 palt and 13 nsually pref-
erable in patients with cardiac or renal discase With cortisone one docs not
Tun the risk of inducing an allergie reaction Tlowever, these ave unusual arth
cutrently available preparations of ACTH

These harmones do not constitute a speerfic freatment for the basic disease
However, as Soffer and Bader (240) stated: “Despite the risks attendant on

V7 the uss of these hormones, they constituto the most effective agents yet avail-
sbin for the treatment of this disease It raust be emphasized, however, that no
<cures result It 1s possible that some patients may be maintained in o state of
temission for an indefinitely prolonged period of time with jucheious treatment,
With this wo concur, More effective therspy may be expected to result from a
elearer understanding of the pathogeacas of the disease However, until that
time, wo would feel that ACTH or cortsone treatment 18 indicated in most pa-
trents with elinically active SLE.

& Complications of kormone therapy In patients with SLE the mamfestations
af the disease and the it resulting from with ACTH or
tottsone may eimulate one anothet Such comphications as heart fasture or con-
Vuldons may develop cither A% a consequence of active SLT or ax a “ride-reac-
!lon" ta harmone administration, These vanous complications are summarized
in Table XVIS,

Appoximately one-half of our patients (32 of 62) developad some type of
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TABLE XVII
Complications of steroud therapy in systemic lupus eryth hormane- or di induced
Complication Paticnty Complication [Paients
Patients treated 82 f Infection.... ... . . .{®D
Cardiovascular 32 Focal only. . s a5
Ecxcessive weight gain (74 Ib) - 20 Systemic . e 5
Mamfest edema 11 || Gastrointestinal . .. 12
Congestive heart failure 2 Abdominal pain, .. 8
Hypertension 16 Diarrhea. . 4
Nervous system 31 || Hypersensitivity 11
Restlessness 12 ACTH most likely 8
Paychosis 10 Other agents ... 5
Euphornia 7 || Thrombophlebitia 5
Depression 5 } Amenorrhes 4
Cenvulsions 5
Paresthesias 3
Confusion enly 1
Paranows, ould 1

cardiovascular complication, Twenty gained an excessive amount of weight
ranging between 7 and 22 pounds, the average being 13. In 12 of these there
was no evidence of cardiac or rensl disease, and in two no salt restriction had
been 1nstituted

Two patients developed congestive heart failure which responded to further
salt restriction and digitalization without drastic reduction in ACTH dosage.

Sigunificant elevation of blood pressure occurred during therapy in 17 patients
Of the nine with normal blood pressure at onset of treatment, three had rensl
disease, and of the eight with hypertension four had renal disease, The blood
pressure elevations in all seven with renal involvement occurred so abruptly and
were accompanied by such rapid accumulations of fluids that in five it was
thought advisable to stop the hormone.

The p of card il 1 discase, however, is not an absollfte
contramndication to hormone therapy. In contrast to seven patients with cardiac
disease who gained an average of 13 pounds during treatment, there were seven
others who diuresed, losing between eight and 27 pounds. In most of these l'atter
cases the cardiac manifestations were probably due to SLE. In such patients
the salt intake was restricted to a maximum of 0 5 gm. daily and cortisonf! was
administered at full dosage. The patient was ususlly digitalized and if fluid re-
tention developed diuretics were used.

Convulsive seizures and behavior disturbances of various types oceur during
B .. emve Ancralan in nationte during fior-

. L £ATTY Qe antendan
, - W . .« 3, when

. . ermine

: ) . s (68)

R . + 4w ctcaat ~m attor the
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recent exacerbation of the iliness, is febrile, normotensive and without, recent
weight gain. In our experience these features sre not always sharply defined,

The tnost cotaman netvous system manifestation among our (rested patients
was hyperiritability which oceurred in 12. This was variously descnibed as
feeling “‘nervous”, “rmﬂes!" “jumpy”, “shaky inside” or having “a funny
{eeling in the head”. It occurred only 1n patients receiving lange doses of hor-
mone.

Nine patients became psychotic during treatment. Another became psychotic
two weeks after an 11-day course of cortisone duting which no improvement
had taken place. All these reactions took the form of severe parancid delusions.
Of these ten patients threo had had simdlar psychotic episodes before hormone
administration, Such an episode dunng hormone therapy was the prclude to
convulsions in two patients. In two others the aboormatl behavior appeared in
relation to an acute flare-up of SLE coincident with the development of hyper-
ensitivity ta ACTH,

Ransohoff and co-workers (206} noted rapid clearing of & psychosis in 8 pa-
tient given potassium intravenously In none of our patients was the serum
Dolamum conccntmhon low duritg the nhnonml behavior nor did the ad.

of Iy have any i fiate effect

That ACTH and cortisone may play a sxgnificant role 1 supported by the
rapidity with which the pyychoas cleared after treatment was discontinued In
most patients the reaction disappeared within one week, the longest peried
being one month However, in one, cortisono was continued beesnss of high
fever, and the psychosis cleated after ton days

A mild euphana appeared in most patients after the wutial symptomatic re-
Sef induced by therapy. However, in seven it was greater in degrve than would
b expeeted to result from elation over mmproverment 1n the basie dwsease On
the other hand, five patients became depressed In two this was pre-terminal
‘The other three wers relatively resistant to treatment, requinng high doses of
hormons over s period of soveral weeks,

ACTI{ and cortisone have been reported to anduce status epilepticus, un-
uvaally registant to anticonvulsive therapy, in patients with ssthma, scuto

theumatic fover, periarteritia nodoss and dermatomyostis (54, 161) Tha
’“’Ncﬂty with w!\mh con\'\.\L\\\n oIS ny\pcu durmg Lhe coursn of RLE,

, has bee d The features
outlmed by Dubos (56) msy be hnlpful 1f the chnseal prcture at the time of the
convulsions elearly falls into one of hus two groups which it often does not. Rtus.
sell and hus o) (22) noted my during ACTH and rorlisone
administration in Lo patients who bad had tepeated epleptifotm seizures of
eeveral years duration. However, 1n three patients in whom the convulsions were
aacisted with acute lulmmazmg SLE cortisono seemed 10 exeft no oﬁt-cL In
(%o patients ab fectroe hic pstterns d during
treatment. Tn Dubols® scries of 22 patienta with scitures, 19 “te thought to b
439 o diseaso and threo 1o treatment.

Only five of our pationts had grand-mal seizures Of thes, two bad convul-
#574 when not on treatment, and the other thren were pretermunal with ful
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SLE, one in ad d urema. All five had active nephntis and four

had fluid retention and hypertension. Convulsions did not appear in any of
several patients recerving very large doses of hormone. In eur evperience con-
vulsions occuring during treatment are likely to be the result of active disease,
but if there has not been adequate restriction of sodium intake during intensive
therapy, the hormones certainly may play a role There 18 no convineing evi-
dence that hormone administration can significantly alter the convulsive state
due to active SLE. Seven of 12 patients studied in our series had abnormally
slow el hal h before and one had low volt-
age as well. Five of these had serial records and 1n three the tracings became
normal during therapy; i one, less abnormal, and no change took place in the
other, /
There 13 evidence to support the concept that ACTH or cortisone may in-
hibit the host’s ability to cope with infectious agents. In the first 662 courses of
ACTH given in this hospital 13 generalized infections developed. In almeost
every instance, however, the patient had 2n illness, such as a blood dyscrasia, a
severe burn, severe ulcerative colitis or a connective tissue disease, in which
the predisposition to a sups d j ion was high. All patients should be
i i for inf before i ing h therapy. , a0y
patient in whom fever recurs during ACTH or cortisone admunistration should
be considered to have an infection until proven otherwise. Among our treated
patients 20 developed one or more localized infections during therapy. The
most common site was the urinary tract (six). In two patients pre-treatment
urinary tract infections became more severe during ACTH administration
Paronychize appeared 1n three patients during treatment, two had the c})aran
teristic periungual erythema of lupus and had had similer episodes previously.
Two with alopecia developed staphylococeal scalp infections. One of these was
particularly prone to infections for during three courses of treatment she de-
veloped, 1 addition to the scalp 1nfe a cellulitis of the face, axiflary m-
petigo, and o lung abscess with a Pseud. aeruginosa bact: An
abscess on the buttock at an ACTH injection site appeared 1 one patient. One
developed an acute sinusitis and another oral moniliasis,

Generalized infections developed in three patients and tuberculosis was made
worse 1n two others One was the patient with the Pseudomonas bacterema
probably ansing from a lung abscess Cryptococcal meningitis was tb.e cause of
death in another. One had two episodes of staphylocoecal septicemis from 8
focus in the urinary tract. .

There are several isolated case reports of either the appearance of miliary
tuberculosis following hormone therapy in patients with SLE (51, 69, 263) or
the reactivation with lymphatic spresd of an old, hesled tuberculous lesion
m;?ﬁer and Bader (240) gave each of their 18 patients a routine t}’inl on an
antibiotic before starting treatment and reported no complx'catix'xg infections.
We have not elected to use prophylactie chemotherapy because zt may ‘mter-
fere with the detection of an infection, and also because of the high incidence
of drug reactions in patients with this disease.
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d sbdoms

Eight of our patients 1 pain during Three
mild to moderate epi ic di fort which responded readily to anti-
acids, One who had & known duodenal uleer, developed melens and anemia.
One patient, while on Jow doses of corticone, developed hematemesis and me-
lens, ghown to be due to an acute gastric ulcer,
$ix patients had allerpic reactions thought to be due to ACTH (236). These
oceurred during the first course of treatment 1n five of the six; during the third
course in the other. In two the animal source of the hormone was the pig; in
one, the sheep, and in three, o mixture of pig, sheep and cattle. It is of interest
that, as with other sensitizing agents, reactions to ACTII bave been more nu-
merous in patients with SLE than in other disease groups In this hospital 13
ACTH reactions have been observed among more than 1000 patients given this
hormone and six of these oceurred o the 62 patients with SLE

¢. Other Measures

Aside from the usual supportive measures other agents have been used 1n
patients with SLE Only a {few ment brief discussion.

1, Acetylsalicylic acrd (ASA), Perhaps the most useful drug other than the
hormones in the management of SLE 11 ASA In 1oany stances there 1s rapid
f!c!crvuccnce (Chart 3) and the patient feels greatly improved, asin the foflow-
Ing case*

Case 43
B I} ($005052), u 20-y ear old white female, was admitted 1n June, 1952 with & three-year
history of episodes of fever, chully sensations, weight loss, butterfly erythema, migratory
volyarthns and pleuntic pass. Bbe bad recerved several courses of ASA or cortisons, each
of which had induced partial svmptomatie rehef On sdmizaion the temperature ranged

DIASEMINATED LUPUS LRYTNTMATOSYY
RESPONSE TO ASVA AWD CORTONE

184n .o
war
—_ soresr
nestec,, |
"
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Cranr 2 Comparative elfrcts of acetylsalieylie atud and cortisans on the Yorer snd
white cell enunt in a patisnt with SLE
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between 102° and 104°F. The elbowa could not be fully extended. There was a “butterfly”
eruption and erythema over the neck Subcutaneous nodules were felt it the oeripttal region
and there wag generalized Iymphadenopathy One oytoid body was seen. Laboratory sb-
normalities included anemia, ) iz, elevated gedi: ion rate, b linemi:
posttive cephalin flocculation, and L E cells in the peripheral blood.

On the fourth hospttal day, after a single dose of 0 6 gm. of ASA the temperature {ell from
103 8°F. to 97.6°F. within four hours and she felt better Over the next week ASA was con-
tinued 2t 24 gm daily She remamned afebrile and the oceipital nodules dissppeared. How-
ever, nauses and joint pains continued and the aspinn was stopped. Two days later the
temperature roge to 104.8°F , oceipital nodules reappeared, nauses 1nereaged and vomiting
easued H P Acthar-gel, 40 units daily, was started Defervescence was slower than with
ABA, but on the second treatment day, although the temperature was still 101°F , she felt
better than on the second day on ASA with no nausea, good appetite and no joint pain

Such & rapid defer following the admini ion of ASA does not
always occur. Of 19 patients in whom thera was adequate documentation of
treatment with this drug, eight had no response, even with as much a3 60 -
daily. Four patients i d a prompt ission of fever but joint pains
persisted and conversely, in one patient joint pains were controlled but fever
eontinued.

In the s1x other patients striking responses, sumilar to those which occurred
in the patient whose case history was described above, took place. Four had

o bt

of aig;b_xiqe {(quinacrine hydrochloride) in most patients with chronic disca
Iupus erythematosus, has now been repeatedly confirmed (47, 142, 226, 243,
"269). His treatment schedule consisted of 100 mg. three times daily for the first
week, 100 mg twice daily for the second week; and then 100 mg. daily. Kx'er-
land and co-workers (142) point out that improvement in discoid lupus during
atabrine was first reported by Prokoptchouk as early as 1940, Of 55 paflents
m Kietland’s series, 17 had complete arrest of the disease and 15 had *‘more
than 75 per cent” improvement. After stopping the drug., Tecurrencey Were
and during t tment (50 to 100 mg daily) several patients
noted reactivation of skin lesions following exposure to sunlight -

Goldman et al. (86) noted “great improvement” 1n discoid lupus m 14 o

patients given chl t Geourred more slowly
than with atabrine in some patients. i
Severe side effects occurred in five of Kierland's (142) patients who l;;l:
SLE, six weeks to six months after starting treatment alzhough. in tl'm:: the
skin had mproved before the untoward effects appeared. ;['he sxde‘eﬂ'e.c som
cluded a “lichenoid” eruption in three, & pityriasis rosea-like e;;ptu_m in one
‘pabient, fever, le ia, thromb ia, and s
and in the fifth patient, fever, ytopenia, reased
gedimentation rate. Th‘ese reactions cleared one to‘fuur. months aft.er d}:sgil‘_!c
tinuing the drug. Fatal aplastic anemis following quinacrine therspy in chr
discoid LE has been reported (193).
Nitrogen mustards. Following reports of

tards in various disesses of hypersensitivity,

he imp:

beneficial effects of nitrogen x.mii-
trials in SLE have been describ
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by several observers. Plaza de los Reyes noted beneficial effects in two patients
{200). Rohn and Bond (210) treated five and were able to compars the effects
of nitrogen mustard with ACTH in four Ono patient with pulmonary tubercu-
losis a3 well a3 SLE obtained remiwions of 44, 217, and 214 days, respectively,
after each of throe courses of nitrogen mustards, and the tuberculosis did not
spread. In two patients, however, only brief remission of 17 and 20 days, re-
spectively, ook place aad in the ather two there was no response Of the twa
patients with the brief renussions, one had also a brief remission {14 daya) on
ACTH and the other & long pertod of improvement (210 days) Similacly, of
the two patients with na response, one had no response to ACTT, but the other
kad twa remissions of 200 and 205+ days, respectively

Dubois (38) gave nitrogen mustard and tnethylene melamine (TEM) to 20
patients who were not responding o hormone therspy Of 11 with a nephrotic
picture, moe wers helped, but in two with non-edematous nephntis and reven
without renal involvement no mmprovement occurred Two of the five given
TEM developed agranulocytoss and one a fatal aplastic anemia. Al were con-
tinued on cortisotic or ACTH and 1 no caso was a fuil remission tnduced

QOne of aur patients {Case 26) reeerved two courses of mittogen mustards when
he was ervoucausly thought to have a fymphoms [t 1s difficult to wterpret the
course of events i this patient Thers were virtually no immedaate beneficial
effects but two periods of symptomatic relief ensued Over the two-year period
the SLE progressed 10 involve both the jomts and the kidneys

‘Tho use of nitrogen mustards m SLE does not appear to be therapeutically

=l 1

ing and 13

{4} Vitamin By The evidénco that Vitarn By, may benefit patients with
SLE is medgee, Goldblatt {85) gave this substance to 17 patients with various
forms of LE, and reparted improvement 1n all Only twa had acute SLE st the
time One patient beeame afebnlo on the fourth trestment day and s 50 per
cent decreaso in the rash was observed after the third week The other had been
on treatment, for 52 seeks, had “80 per cent loss” of the dermatitis after five
weeks, but did not become symptom-free untif the 51st week

63 Parc-aminebenzoe acid Stnce hght sensitization msy accur both in pa.
ety with fupus erythematosus and n those miven suffonamudes, and mnce
Dara-aminobenzoic acid (PABA) 1 » b gomst t i d
Zarsfonetis (274, 275) treated patients with vanous forms of fupus with PADA.
Mot of the patients {27 of 33) had drsease largely confined to the slun and vary-
Ing degrees of impravement occurred in the majonty ifowever, of the ax elass-
fied aq scute SLE four were unchanged, one hsd n “paac’” reaponse and one had
& “Rood” respanse  Furthermore, the suthor, who had admmstered this drug
in a wide variety of discase Mates, indicated that reactions to PABA were mare
doequent in patients sith fupus than in any other group Ooe of out patients

vl 8 pevers exseerhation of renal cancident with PABA ad.
Zinistrgtian Johnson and Meyer (131} oheerved subjective and objective im-
Provement in four of five patients given PABA but 1 cach instanee this was
a4t sustained No demonstrable change was scent 1n the fifth At subsequently
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received cortisone and in each instance the response was more rapid than that
following PABA.

XOT PROGNOSIS
@. Introduction

Dats as to the duration of this disease in patients recelving no sperific freat-
ment are important as a background for the evaluation of therapy.

SLE may make its apy with d bt dd or 50 &
that ita presence is unsuspected for 2 long period. The frequency with which the
discase develops obscurely, and the long interval of time elapsing before its
recognition has fead to a false impression regarding its usual duration.

The dramatic events of the acute phases of the disease may detract attention
from more subtle events that have gone before, For this reason, also, one must
be ious ma d ing various ph such as idiopathic thrombocyt
penta, epilepsy, and biological false positive tests for syphilis a3 commonly being
the earliest manifestations of SLE. In many patients in our series in whom
such events at first appeared to be the earliest evidence of the disease, careful
analysis showed that other changes had been present antecedently, sometimes
by many years.

The determination of survivorship figures in SLE presents saveral problems.
The first of these 13 the definition of the cases included: the type of patienis
presenting themselves at 2 given institution, the disgnostic eriferia, the chron-
icity of the dsease, its variable pattern, and treatment. Secondly, there zre
different pomts of reference from which survivorship might be stated. Finally,
there is the problem of coping with the variable length of follow-up for the pa-
tients coming under observation

The literature on prognosis m this disease is very limited and fails to deal
satisfactorily with the problems of starting point and variable follow-up 904,
120, 120, 258) The most lete data on survivership were p ted by
Jessar and hs co-workers (129) on 103 patients, but the analysis of tbg obser-
vations may be misteading with regard to the handling of persous still shive
who had been followed for variable times. In therr final assessoent the authors
stated that**while the prognosis in SLE is unfi ble, it is likewise apparent
that in some 20 per cent a duration of illness greater than five years may be
expected” (p 728) Yot, on the same page they give a five-year death rate of
70 per cent, abt. d by a different d This i resulfs frgz
two di ) K T
Enown
tients
years from enset. Only four of these 26 were lost to obscrvation and 101 L ..;)
mauming 22 their fifth anmversary bad not yet arrived. The 20 per cent sun:xf
figure was obtained by implicitly that the four Jost cases sum\b_
five years but that none of the 22 did. The 30 per cent survival rnt% Wﬂ:ftw
tained by limiting the analysis to those cases that had an opporturity

PRSI
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foflowed five years This result agrees with the resits pbtained by applying
the analytical method used in this paper to all of Jessar's patients, taking due
account of their length of follow-up, The estimate means that 12 of the 26 hving
cases will survive to theic ffth anniversary.

There are serious dificulties in the interpretation of such survivorship figures
s giving the natural history of the dizease when the onset of the discasa s
chosen ns the starting point In the first place, as stated previowsly, the onset
may ba frequently vague in terms of both the sssignment of the precisc time of
omset and the validity of the compisint as part of the disease Morvover, siace
the cases were not soen at onset but at some later stage they must have been
pre-dated and the survivorsthup figures are based in part on 8 backwand look at
the bistory of the case and in part on follow-up after diaygmoss The fallacy of
eonsidering much estiates a8 prognosia from onset may be clanfied by an ex-
ample. Consider an estumate of infant mortality from turth to one year obtaiped
by selecting babies brought in for vacomation, pre-dating them to birth, and
following them to thewr firsy birthday Infant mortality estimated in this way
will be erroneous becsuse it fasls toanclude all babres who have died duning the
fizst yenr of bife befors being presented for vaceination

Sunitfarly those paticnts with S8LE surviving to and presenting themselves
2‘” diagnosia nsually represent n buised group of those baving an onset of the

Another approach to prognoms has been 1o get the averago duration of hie
from onsct, by averagnr the length of hle of thore who have died to the cur.
teat date Excluding the hving eases and deterrmting an average duration of
hife i those who have died almost always resulis 1 an undes-estimate af ko
epeetaney which may be sub ! Dubows and eoll (59) quoted thar
own eperience 1 these terms for the pre-treatment days, stating that they
had no hiving paticnts (n the pre-treatment serics, hut they compared ther
figures with thoso of other authors without the sswuranco that the latter also
had na kiving patients If this procedurs sere used in o eases sncduded 1n our
awn analy ;s it would mve a median dutstion of fe gffer dagnosts of seven
monthe whereay s correct annlyms gives approumstely four years

Ono analyms deahng explicitly with 2l the observations, living and dead,
and txking sccount of the vanablo lengths of follaw-up, results m & “Life table”,
which gives among other thinge the pereentsge surviving 1o vanoua pomts of
time from the eclected starting point If we take the diagnows or some ather
pont in the management of tho case as the starting pont {rom wlich cazes are
follosced, no retrospective gbecristions are involved, snd we can amve at
progunsis from this pont

Wo re reporting hete the results of such an analyws for patients dugnosed
4t the Johne Hopkine Hospital, prognosis being stated from date of disgnosts

con resuits are abstyaciod from & more extenmve discueion dealing with the
rroblems and methods of analyss of progasos in Iong-time follow-up, ached-
tled Lo sppear elsorehere (170}
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tion of therapy. Therefore, no further breakdown, beyond the question of
whether the patient received treatment or not, was performed.

On the basis of the history, an attempt was made to date the onset. When
there was a question of validity of symptoms or signs we have selected the more
defimite and recent ones. The duration of time between the estimated onset of
the disease and the date of diagnosis varied from less than a month to 25 years,
but the distribution of these intervals is piled up toward the short intervals, as
shown in Chart 5. One-fourth of the intervals are less than 1.1 years, one-half
less than 2.6 years and three-fourths less than 6.8 years, The remaining fourth
iz d with d 3¢ f; 'y up to 25 years.

There is a slight tendency for the persons with shorter durations of disease
at the time of diagnosis to be younger but this relationship is less pronounced
than might have been anticipated. Of the cases with onsef less than 2 years

PERCENTAGE PER HALF-YEAR
o N

® a0

12345 3 15 20 25
YEARS FROM ONSET TO DIAGNOSIS

CraRT 5. The 1nterval from onset to dragnosts in 99 ases of SLE seen from 1049 through
1953

prior to diagnosis, 17 per cent were under age 20 compared with 5 per cex'lt under
this age for persons with longer durations prior to diagnosis. The median ages
of the two distributions are almost identical, however, being 36.1 years and
36.8 years, respectively
e. Prognosis From Time of Diagnosis

The life table based on the total experience of the 99 cases yields the survivor-
ship curve shown 1n Chart 6. The x-scale gives years measured from dx.ag.noﬂ:;
the origin being date of diagnosis; the ordinate is tbe.percentsge sumﬂngths
the various times. The deaths occur most rapidly wiﬂ.nn tlee ﬁfst three m:.n w
after diagnosis, 13 per cent of the cases dying within this time. Of ]:a ;;:ir
diagnosed, 78 per cent survive to their first azm{vexsaxy, 52 per cent to e
fourth. The drop in this curve befween any two pou{ts repr.esents the percentage
of the original group of diagnosed patients who die in the interval.

Tt is also of interest to consider the death rates during the different 1ntervels
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refative to the survivors at the beginning of the interval. The rapid death rate
1n the first three months is followed by a lower and virtually constant mate of
10 per cent per year, That is, of the survivors to any point, about 10 per cent
will die 1n the following year.

The survivorship observed for this series of patients is very much more favor-
able than that cited from the literature. Jessat’s series (foc. eit.) showed only 38
per cent gurviving four years after onset, whereas our geries had 50 per cent sur-
viving four years after di is. This duff in 13in the opposite
direction frora that which would be expected to result from the diference in the
selected starting points nnd, thercfore, the discrepancy between the two is
greater than that between the percentages quoted Jessar's scried was composed
of 44 of their own patients observed during the 15 years prior to 1952 and 59,
among the 279 gathered from the hiterature in the years 1948-1052, in whom

»
$ & @&
/

PERCENTASE SURVIVING & YEARY
»
°

o

2
YEARS FROM Muvmsm.)
Cranr 8 Rurvivorstup alter disgnosis in 09 ¢ases of SLE yeen from 1919 through 1953

thers was sufficient information to estimate duration of allness from onset. The
more favorable survivorship in our patients when compared with Jessat'a series
may be the result of several factors: 1) the possibility that on the average our
paticats were less severcly 11l than theirs. This might be due to the inclusion in
our series of milder, or earlier, cases, discovered cither by tho L E. celf test or
by the earlicr recognition of this discass by physicians in general, so that earlier
diagnoses are made 2) Thus may result from beneficial effects of hormone ther.
4py. Roughly three-fourths (75 of 99) of our patients recesved such therapy, in
one form or another, whereas theirs received none. 3) This may bo a conse-
quence of one or more of the several factors which make one hovpital's ecases
unlike another’s.

[N E R O T T ..,
. . PP .
diagnoeis was made on thrucal munds (snd mnﬁrmed by the L.L. cell test) and
thoss in whom the disgnoss was in varying degroes ruspected elinjcally, but
estabilished by tho demonstration of these cells.
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It is, thus, tempting to entertain the possibility that{be effects of hormone
treatment, begun in mid-1949, were largely responsible for the enhanced sur-
vivorship in our patients when compared with that of Jessar's series. However,
such a conclusion would not: be sound because of the limited expertence to date,
and absence of an acceptable group of untreated patients in the years 1949
through 1953 to serve as a control. Haserick (104} attempted a companson of
hormone-treated with non-hormone-treated patients, the diagnosis in all being
confirmed by the presence of L.E. cells, and assigned to the treatment of Jength-
ening of Life, However, of his 83 patients only ten were in the untreated series
and these antedated the treated cases, thus not constituting a concurrent un-
treated control. The data from his study would seem to be, therefore, insufficient
to allow any firm conclusions to be drawn. In order to assess with aceuracy the
value of any specific therapy in this disease, it is essential to carry out a planned
study having some sort, of random sssignment of patients to different treatment

ONSET TO DIAGNCSIS |
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Crarr 7. Survivership after diagnosis, by interval from onset to diagnosis, in 99 eases
of SLE seen from 1949 through 1953

schedules. With the evidence suggesﬁn.g q’“,,‘i"“f‘."f‘e thxempy may be ad-

»fect on proguosis,
N e ' . ime from onset to
diagn(;sis The numbers were too small to permit detaued I?fgal;-dow:; ;1:
sub-groups and age was considered in the' two broad groups; ;!n er :;5
age 40/ No significant difference was found in tl}e two survivorst Pt mn:m -a i
With regard to interval between onset and diagnosis, the patien s;rms i
divided into two groups, under and over two years. Forty-one pta x:w P
diagnosed less than two years after onset of symptoms, and 153 p:a l’jw AU
more years after onset. The numbers are so small tb_af: L%w Bal e o et
carnied beyond the third anniversar}.' and es:in ov:'er this mteix;lv i ot
evertheless, there is a signi surv 8
:;nmr:dl:zfs tNhird anniver’saries (at the 5 per cent level of significance), in
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favor of the cases with longer intervals. Chart 7 shows that within the first
year after diagnosis the survivorship cutves are identical, but after the first
year the cases with more: mnt onsct, die oﬁ moro rnp\dly. ‘Thoe actusl size of
the duff is sub 1 at the 3rd y, 72 per cent d with
40 per cent but s noted above these pereentages have a large samphing varia-
tion and the size of the difference is not well established.

‘The interpretation of this difference scerns most hikely to be in the selection
of the cases, ainco it is unlikely that carly disgnosis per se should be a disad.
vantage. The type of case that presents serious cnough symptoms early in its
course to bring the patient to the attention of the doctor and enable him to
make a diagnosis, may well be the type that progresses more rapidly thereafter.

IV SUMMARY
Increasing famibanty with the vaned clirucal manifestations of SLE, fo-
gether with improved methods of defimtive diagnosis, have led to an nltered
conccpt of the character of this disease It has become apparent that the course

is freqy ly chrome, d with t and ieeions over a peniod
of many years The discaso 13 o(tcn charactenzed by recurrent mild illnesses,
lated, with prol intervals Even when severs

manifestations appear, they may be fullmved by spontancous improvement or
complete remissions. In some patients, serologic abnormalities antedate by years
other ovidences of SLE, mdicating that the disease may remamn chinieally in-
active for indefimte periods of time after the enset

Qur present, knowledgo ia based targely on retrospeetive study af cases of full
blown BLE, for only recently has it been posuble to recognize the diseaso in its
mild or early forms. It 1s well known that fulminating or fatal illness may occur
abruptly or after many years of mild symptoms I{owever, 1t rematna to bo de-
termined whether all eases must necessanly terminate tn this fashion. Prolonged
cbiservations will be required to establish the course of the disease in the mild
cases now being recognized. It 18 entirely posaible that somo pstients may re-
cover, or that the disease will fail to progress Tho posnibility eannot be over-
looked that even now we are fatling to recogmze many mild cases of SLE bo-
cause of the lack of an sdequate diagnostic test It should bo emphasized that
the negative L, E. cell test doos not exclude the custence of this disease.

The eause of SLE remains obscure, but two features have sttracted epecial
attention. Oue is the almost constant prescnce of abnonmalities of the serum
broteing, and the other iy the evidence of discase of collagen. The manner in
which these ph arc Mated and the of their
have not been elucidated While f ions of hyp ivity aro common
in patients with SLE, it has not been blished that hy i i
ars of etiologe significance

Delinitive treatment will have to await a better understanding of the patho-
Ernesds of SLE., Stnking suppression of many of the signa and symptoms of the
di=ase may be obtatned with hormons therapy, but others sre unaffected, and
complications oceur frequently. Whether ar not fife is prolonged by such therapy
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It is, thus, tempting to entertain the possibility that’?he effects of hormone
treatment, begun in mid-1949, were largely responsible for the enhanced sur-
vivorship in our patients when compared with that of Jessar’s series. However,
such a conclusion would not be sound because of the limited experience to date,
and absence of an acceptable group of untreated patients in the years 149
through 1953 to serve as a control. Haserick (104) attempted a comparison of
hormone-treated with non-hormone-treated patients, the diagnosis in all being
confirmed by the presence of L.E. cells, and assigned to the treatment of length-
ening of life. However, of his 83 patients only ten were in the untreated series
and these antedated the treated cases, thus not constituting a concurrent un-
treated control. The data from his study would seem to be, therefore, insufficient
to allow any firm conclusions to be drawn. In order to assess with accuracy the
value of any specific therapy in this disease, it is essential to carry out a planned
study having some sort of random assignment of patients to different treatment
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hedules With the evid that h therapy may be ad-
vantageous in SLE, this would be exceedingly difficult to «Aio. .
Vl‘wf specific fact’ors were studied in our cases as to their effect on progur;sltso,
namely: age at the time of diagnosis, and the duration of time fro:ln on:aem"o
diagnosis The numbers were too small to permit detmled br{e{ak— own; i

b-groups and age was dered in the two broad groups; !:;nder an

'] i i found in the two survivorship curves.

e 40."No significant difference was foun ] k

agWith regard to interval between onset and diagnosis, the patients were agait

-one patients were
divided into two groups, under and over two years. Forts" "_’:_R:"_ e borg T

: + mot
p L dard
o ] i ignil vuronip 8t
errors are large. Nevertheless, there is a signihcant dnierem))e 1;1 &';‘n;iicanc el)l: b
the second and third anniversaries (at the 5 per cent level of &)




BYSTEMIC LUPCS FRYTHEMATOSUS 427

H.n J. A.- Thromboti ic purpura. Review of the hiterature
and report of three cases Am J. Med , 13, '.".)I 1852

15. Bags, D l’.,nubm G.G ANn“‘Hzm.n CH Cryoglcbulmemml Reportol two
cases of elinical i ineidence Anz, Int.
Med, sz e, 1950

16 Decurr, P E Aurotherapy in lupus erytbematonus study based on furthr exper.
ence of 14 yeara New York BtateJ Med , 42+609,1942

17 Breman, ¥ - The LE. eell and phenomenon in lupus erytbematosus Am J M e,
22:473, 1951,

18 Briceuxay,P.M Vanantsof the platelet
to disserminated lupus Arch Dath , 51:213, 1951,

19 Briove,G H Lupuserythematosus disseminatus sts present statas Arch Dermat
& Syph , 39: 793, 1939

19a Bev-Aeurs, § Recurrent scste lupus erythematosus dissenuinatus. report of care
which bas survived 23 3 earn ofter onset of sy stemic manifestations Ann. It Med,
$4:243, 1051

2 Besaerr, G A, anpDatieweach, F D Bypovial membrane changesia disseminated
lupus erythematosus observations of two sutopeied casey Mil Surgeon, 109: 531,
1951

21 Besserr, G A, Zriees,J W, asb Baves, W Subcutaeous nodules of theamatold
arthritis and rheumatic fever s pathologieal study Areh Path , 30¢70, 1640

22 Renouristes, R Uber pnmare und milidre Tuberkulose der Tetina Vien Med
Wehnschr 79 1118, 1920

2. Brauax, L, Axciron, A R, Goopyaw, H L, axp McCuatanry, R 1 So-called
“lupus erythematosus inclusion phenomenon” of bone marrow and blood Am &
Chin Path., 20. 403, 1050

2 Brerr, T quoted 1n Abr(gé pratique des matadies de la peau, by Cascnave, A , and
Schedel, H £ Pans, 1823, p 358

25 Birie, B 8 V Lupus erythematosus diserninatus with and without skin eruption
Acta med scandinav ,140: 280, 1951

2. Buouxt, B G, Ju, anp Barnrrr, J T Acute lupus erythematosus duisseminatus a
report of a case In a male with associated atypical verrucons endocarditia (Libman.
Sacks) Ann Int Med , 23: 251, 1945

27. Boas, N F, anp Sarrrn, L J  The effect of adrenocorticotropic hormane and corti-
sone on the serum hexosamine level i acute disscminated lupus erythematosus J,
Cha Tndoetinol , 112 39, 1951

28 Doaa, N ¥, axp S«)vnn 1. J Hexceamine lovel 10 lupus erythematosus Nutntion
Rev , 82219, 1951

k2 Bﬂmnﬂ. M, Lr Sotrp, M, ano Iaris, G Lupus érythémateus subaigu poussée
exanthématique nvee Iésons butleuses, tratement pat I'suréomycine Bull Soc
Irane dermat et eyph, 56 433, 1913

30 Doy, J M., axp NEarn, W 8 Splenectomy ina case of duserninated lupus erythera-
atogus with thrombocytopentc purpura Cahformia Med , 88: 443, 1213

3 Baeswrn,d 2, Lerr, W A, ann VB Lupus eryth,
sine lupa with the nephrotic yndrome Am J Med , B+ 253, 148

32 Brtvce, R G, avp Forer, F £ Plarental transmission of the lupus eryttematosus
factor Am J M Re 22711, 1951

3 Navesnivg, b A, Srocuus, © 11, axo Direner, J W Fiffects of tortisane on acute
disseminated lupus em thematonus Proe Stafl Meet , Maya Clin , 232479, 1950

3 Besorex, W R, avp Fuuan, F A Lupus enythematosus, clasafieation, duagnostie
and prognostic value of tiopeaes Routh M 3, §1: 201, 1931

35 Buwaw,J J Tupus erythematosns dlmmlnslm Ann Int Med 23137, 190

3 Catresven, § T, axo Iaer, It R A mrological and geactiesl stuly of multiple
antibadies lormul in respanee to bload teansfusion by & patient with lapus erythem.
Mosus diffurus Ann Fugenics, 332102, 198

and their




426 A. MCGEHEE HARVEY ET AL.

cannot at this time be accurately ascertained, but the evidence to date is in'the
affirmative,
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