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PREFACE

“NoT ANT OF THE diseases to which man 1s liable 5 @ catse of
greater perplexity and disapponiment than Gout; yet this does not
arise from the oft repeated reproach of ats intractable nature It may
windeed be sad, with truth, that it 18 more curable than many, and
1t 15 certainly more amenable to relief than most diseases awhich fall
wnder the cogmzance of physicians The regular atlacks of gout
cannot be smd to give more cmbarrassment to a medical attcndant
than the assaults of any other malady; and, inasmuch as they are,
for the most part, quite exempt from danger, they give httle solict-
tude for the event But it 1s quitc otherwise with ifs trregular forms.
Inthed of a ph ’s practice ially, while he 1s yet
unfamiliar with any but the noted and typical forms of disease, the
changing and mysterious phenomena of gout, and particularly 13
complications with other disturbances of the system, or wnjurtes of
parts, are full of doubt and difficully.

““In the earlicst years of my professional life, my mind was
frequently called to 1ts consideration, to the observation of ils vari-
ous forms, the unravelling of afs strange and confusing associations
with other known forms of discase, and meditation on s cause and
nature I well remember how often I was perplexcd by s obscure
ndications, how often T was surprised to duscover it lurking wi-
suspeeted . the system, disturbing the healthy functions, and how
greatly the wntermuzture of gout swaying the symploms of other
diseases from thewr natural end ordinary course, puzzled and dis-
quicted me "’ Gairdner, 1851 %

These eomments, prepared a century ago, have lost none of
their sigmificance and relevaney at the present time The following
pages record the results of a renewed effort to deseribe the usual
features of gout and gouty arthmtis, as well as several of the un-
usual featnres Thus, 1t serves as an extension as well as an clabora-
tion of the earher monograph The volume has been eompletely
rewriiten, an entirely new up-to-date set of figures and x-rays
portrayed and color plates added Faced with the problems of re-

the previous monegraph out of prmt, and so
Possibly the

printing or rewriting,

unavailable, we chose the alternative of rewriting

subeonseious desire to arouse physicians to a greater interest i the
w
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early recogition ot gouty arthritss in order to inswre an early and
prompt treatment of the disense may have contributed in same
small meavure to the deeision

The climeal material studied has come largely from the Arth-
ritis Climie and hospitalized patents ot the Buffalo General Hospital
The laboratory imiestigations have been pursued jJointly n the
Research Laboratory at the University of Buffalo Chrome Divease
Research Instinte and m the Medical Research Laboratories of
thas hospital, under the direet supervsion of Dr Charles Rishop
Technical assistance 1n the Research Laboratory has been rendered
by Dr Ropden Rand, Mrs Ann Byers, Mrs, Sheila Parizeau and
Miss Barbara Mattland The several members of the Arthritis Chinwe
at the Buffalo General Toupital hare heen partienlarly helpful wm
providing (imeal material Tneluded are Drs L Maxwell Lockie,
Tareld Robing, Dernard M Noreross, Salvatore laTona, Damel
Riordan and Clyde George The excellence of the roentgenography
15 dne to the mterest of Dr Gordon Culver, of the Department of
Rnentgenology, and Mr Wilkiam ¥ Payne, photegrapher The
pathologne matersal was made available by Dr Kornel Terplan, of
the Department of Pathology Mrs Ger1 Kasurer and Miss Joan
Manley are responuble for pamstaking eopying of the manuseript
Mr Raymond M, Vernll, of the Enghnh Department of Nichols
Bchool was the t3 pereader Drs Lyford and Shapiro, of Lesington,
Kentueky, kindly provided permission for reproduction of figare 26

T am especially grateful to Dr Henry Thomas, of Merck Sharp
& Dohme, for peraussion to reproduce the color figures and for the
preparation of the Ime charts The color plates appeared originally
either 1 assues of Senmunar or i a brochure entitled Gout The
oripmals were provided from the auther's teaching file m order to
Wustrate articles that were prepaved prior 1o this manusempt
Tiecause of a lack of special funds, the arrangements for reproducing
fhem wonld have bren unpossible without the support just men-
toned

Several mdividuals and {owndations have contributed direetly
to the support of the research program n gout and gouty arthritis
wnder way m the Department of Medieme at the Tnseraity of
Buffalo Schoal of Mediaine and the Buffalo Geveral Hospital, from
whicl this mowazraph comes Lam pleased, theretore, 4o avknowledge
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finaneial support from the followl: - Mrs Kathleen B9 Chard,
Cazenovid, New York, Mr Alton \\' o0d, Edet New york; M
Westley Miller, Umon, NeW Jerseys he National Tnstitntes of
Health, Pethesdd, Mary 'hmd, d the Western New Yor! otk Chapte?
of the rthritis am nd Rhenmatis™ Fo\m«\atmn

JUT
Eden, Yot York
Januarys 1957



PLaTE I Bubsiding acute gouty arthntis in both great toes Thero 1s
consderable diffuse swelling of the left foot.

Pratz 1T Tophaceous deposts on the hand of o patient who bad
suffered from attacks of acuto gouty arthntw for thrty years

i



Prate III Disscunnated urate deposits over the cartiliges of the
knee and the soft tissues The patient demied a history of repeated
or prolonged attacks of acute gout 1n this jort

Prats IV Extensive changes mn the foft fssues of each knee were
accomprted by Limitation of motion, There 15  large eynovial effusien
on the left



PraTE V. Large topb m the buttocks of a patient who suffered from
severe tophaceous gout Calesum deposits weie detected by x-ray i
these areas, as well as uates by chemcal analysts
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PrLate VI Usate erystals 1 the kidney of a patient with gout
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Prate VII The kidney of a patient nho bad suffered from intermit
tent attacks of acute gouty arthritis for over twenty five years The
pattent died follonng the third myocardzal mfarction (See PLATE IV )

Prate VIIL Section of a kidney shown in rrate VII There are dus-
wnminated dersasits of neate 1n the narenchyma and in the pelsis



TLaTe IX. The foot of a patient nith extenste tophaceous gout,
whose toes bad been amputated several years earher There 13 a large
urate sinug on the Iateral portion of the foot The subcutaneous tisvurs
are &iffusely anfiltrated with massive depomts of urate (Re¢ Fio 11 )

PLate X, Desquamition following an acute attack of goutv arthritie
of the grest toe,



Prars, XI A Jarge urate tophus on the right great toe of 2 patient
who had suffered from mternnttent attacks of seute gout for more
than twenty years There 33 a strong family hastory for the malady,

Plare X11 Large tephaccous deposits in the olecranon bursy of a
62 year ofd patient who had surfered from snferputtent attacks of
gouty arthnitis for more than twenty years



Prate XU Urate stones of various sizcs, shapes and volors from
patients with gont,

Prave XIV. Toph in the ear of a patient with gout
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PLATE XV The hand of a patient with rheumatod arthrtis that
suggosted tophaccous deposits (Sce PLATE XVI )

PLATE XVI Tophaccons deposits n the hand uf & patient with gout
(Sce PLATE XV )
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History

Expowrp wItit a bountiful and noble heritage, gont not only
received recogmtion as a elimeal entity before the birth of Christ
but also has afhieted many eminent persons throughout recorded
history  Hippocrates,'$ 460-370 B ', was acquainted with the
malady dflaros #dros+, the unnalkable disease Hieron of Syracuse
m the fifth century B C, probably recognized this specific articular
dyserasia, for his comments on the assoviation of jomnt disease and
bladder stones are believed to have referred to urate ealenh m
patients with gouty arthritis

There are three artifacts m Egyptian areliaeology woithy of
note 1n the Justory of gout Smith and Jones ?3* dseovered a Jarge
mass In the great toe of the <keleton of an elderly male in a
cemetery in Upper Egypt Urates i the deposit were wlentified by
chemnical analysis The oldest renal caleulus in current collections
recosered also from an Fevptian mummy who died at least 7000
years ago, contamns a urie acid nuclens '™ The finding of a urate
calenlns does not prove that gout was responsible, although the
chances are 15 to 1 m favor of such an inference A third ttem m
Ezyptian archaeology, dating from 1500 B €, 1s several preseip-
tions deeiphered 1m the Ebers papvrus, these meluded erocus and
saffron lerbs, from which colchium 15 derned Since colehienm
15 the only recogmzed specific anti-arthritis agent an ancent or
modern therapentics, 1t 1s possible that the preparations contamng
this active prineiple were used m the treatment of gonty authrites

Tn 1734, Stukeley *"* called attention to two tems of hitorreal
mterest

““As to the hustory of the distemper, T nced obserse no more than that
the earliest aceount we have of 1t 13 an the beripture, and the earhist we
<an expeet to have ‘II Chron, XVI, 12 And Aewin the thirty und mnth
Fear of Ins reign was diserscd mm hus feet, until b disense was exceeding
great yet 1n his disease he sought not to the Lord, but to the physicians
4nd Asa slept with tug fathers and died sn the one and forticth vear of hay
Teign '——1t ean’t be doubted that this ditemper was the gont ——I dou’t
#UPposo Asa was the firat that lad ttus distemper, hut 13 the first recorded
m Wistory, and this 15 near 200 years before the foundahen of Rome,’
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DEFINITION

@

what honest employ ment You may be fit for Smee you hve presented to many
a2 weik man 2 medime $or a horse, sou should take to 3our new profession
and practice on the Sparmng of Gout Dub yod must be contcnt with less
earnings What! You can’t expect as much for kallng a horse 13 2 man **

The associatron of urie aed and gout dates from 1776, when
Scheele * 1lentified this substance an uemne A few years later,
Wollaston ™ 1wolated urie acid from gouty topht In 1793, Forbes
extended Wollaston'’s cbservation, when le specnlated that gout
might be assoeiated wath an mereased concentration of urie acd m
the body Because of a lack of laboratory procedures for confirmation
of the hypothesis at that time, Garrad * could not furmsh convine-
g evidence of an inereased toneentration of urie acid 1 the blood
of gouty persons until 1848 .An nereased concentration of urie acd
was 1dentified omgnally by the murexide test upon serum The
famous uric acd thread test was deseribed n 1856 The data from
five gouty patients, as determimed by the thread test, 1aried between
25 and 18 mg /100 ml The mean 1s similar to results by eurrent
bochemical methods for the deternunation of the comstituent m
the serum of gouty persons The vutstanding contributions by Emil
Fischer ™ revealed the derivation of purine substances Fischer
also verified the strueture of urie auid through ats synthesrs Subse-
quent mvestigations are contemporars and will be diseussed m the
appropriate sections

Definition:

GouT Wis caLLep podagra ongnally, 2 Greek derivation from
pous, foot and agra, attack The term now 1n vogue has been adapted
from the Latin, gutta, whieh refers to a drop as a result of ‘‘a
defluxion of the humours ** This broad reference 1s not surprising
since the viuble tophus 1s & massive preeipitate of salts of urie acid
Several adjecties have been employed to qualify the derivative gout
or have been used 1 the deseription of the clinical syndrome and
ats presumed variations In spite of the persistent eenfusion between
gout and gouty arthritis with the consequent interchangeable nse
of terms, this maceuraey 1s not serious
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daughter was 48 mg The relation of the caleium stone to the une acid dis-
turbance 1n other members of the family 18 purely speculative,

The exact mode of transmission of gout has net been deter-
mned, because of the wsurmountable task of any one observer
examinmng a suffictent number of patients witk families big enough
to accumulate sufficient data to justify treating the observations
statistieally  Scudamore 2 observed that the father was affheted

HEREDITY AND GOUT
PATENT A S

=—0 [

MALE  FEMALE
% + PROPOSITUS u @ Gouly Arihnts
Elevated Serum Urove
Normat Serum Urate
Not Examined

Fi¢ 1 Qeneologie datr of A6, & pitiat with a record of gout in the
mother and on the father’s side

m 87 per cent of the patients with a positive family history
Futcher 3 noted the tendency of an affected female to transmit the
malady to her offspring In this connection, too, a positrive famuly
history has been observed 1 each of the several females with gout
1 this chme

A logical extenston of the familial aspeets of gouty arthritis
has been a geneologic study of the disturbances of urie aeid metab-
obsm, a study not possible until the develnnmant nf aliniaal
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methods for the determination of uric acid in serum Folin, one of
the fathers of climcal hiochemistry, was among the first observers
to report an nereased eoncentration of wrie acid in the blood in a
nonarthritic relative of a gonty individual.® More than two decades
later, Jacobson ¥ reported similar findings m three nonaffected
relatives of gouty persons A comprehensive study of this subjeet
by the author meluded the relatives of 27 patients with gout.#% A
total of 136 nonaffected relatives were mterviewed and investigated
with selected procedures as follows (1) inquiry regarding a history
of joint distress, (2) physieal examnation of the jonts for the
appearance of chrome deforming joint chauges and mspection of
the ears for the presence of tophi, {3) x.ray esamnatton of the
feet 1 many instances, and (4) determination of the level of ure
aeid 1n the serum on one or more eceasions Shightly more than one-
half of the relatives inyestigated were males The ages of the subjeets
ranged from 6 to 86 years, the majority were m the third, fourth
or fifth decade of life The history, physical esammnation and x-ray
examination revealed no evidence of gonty arthritis in any of the
relatives included 1 the stndy, and the presumption of a *‘non-
affected relattve’’ was substantiated,

The negative findings stopped abruptly at this phase of the
mvestigation The coneentration of urie acad 1 the serum was less
than 6 0 mg /100 ml 1n 102 nonaffected relatises The merage was
46 mg /100 ml This 1s shightly higher than the average for &
sinnlar number of nongouty subjects ?? The remaining 34 non-
affected relatives had a serum urate greater than 6 mg The u\lu(:ﬂ
ranged from 61 to 108 mg /100 ml The average was 7.3 mg This
may be compared with the average value of 8 8 mg fora series of
100 gouty patients In several relatives the elevated values were
confirmed subsequently The ages of the 34 relatives with an m-
creased urate concentration ranged from 14 to 86 years Fighty
per cent were males The serum nonprotein mtrogen was Jess than
35 mgz /100 ml 1 cach patient In other tests for kidney funetion
m several of the older subjects, each fest proved normal It was
concluded from the clineal and laboratory data that ene of the
commoner eauses, other than gout, of an elevated concentration of
urate m the serum, 1¢, renal insufficiency, was not responsible

At the same time that this study was under way, Smyth,
Cotterman and Freyberg 27 2% were pursuing a similar project at
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Ann Arbor, Michigau Highty-seven relatives of 19 patients were
meluded 1 their study, They concluded that genetieally **byper-
uricera was presumably due to a single antosomal dommant gene,
while only a portion of the heterozygotes for this factor developed
elinfeal pouty arthritis > The lower merdence of gout i females
was attributed to the antieipated tow er coneentration of serum urate
m this sex and to a lessened effect of the patholome gene It 15
reasonable to believe that the gene for essential hyperuricemia must
be considerably more common than une might suspect from the mner-
denee of elimeal wout, and the homasygote for this gene should,
therefore, be observed nceasionally Stecher and associates %% con-
firmed these observations but discovered no affected female below
the age of 50 1 a group of 201 members of 44 famibies with gout

They postulated that normal menstrnal function inhibsts hyperuri-
cema Even before the Clsstian era, it will be recalied, Fippoerates
noted the resistance of the female to gout until after the menopause

While Smyth and assoerates coneluded from their observations that
hyperuriceria was apparently due to a single autosomal dominant,
Stecher noted its resemblance to an autosomal recessive m some
families but fo an autosomal dormant 1 athers

In the most recent study, Haug and Horwald 2 reported the
tesults of an investigation of the concentration of serum urate and
Plood gronps n the case of 261 relatives of 32 patients Fourtern
of 43 brothers were found to have an elevated serum urate Nane
others suffered from climeal gout The mean value for all brothers
was 61 mg /100 m!, wineh may bhe compared with a mean of 51
in male controls The mean for all sisters was § ¢ mg /100 m}, which
may be eompared with 4 mean of 4G in female controls Blood
grouping of the pauents and wiblgs was performed withmn the
systems ABQ, Rhesus, MNS, 0, Lewns, Duffe and Kell This phase
of the study gave no evidence of linkage Letween the predisposition
to hypeturieeniia and the genes concerned Thewe observations *‘do
not support the theory of 4 monamiertc, domnant heredity of hyper-
uricemsa, hut mdieate a cimnlative gene achion as 15 the case for
normal eharacters in general *

The several studies of uncemia w nongouty wdwiduals lewe
umanssered at least three snteresting propowitions (1) What 1s
the mewdence subsequently of attacks of gowty arthmtis in non-
affeeted relatives with an elevated coneentration of unie acid in the
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serum? (2) At what age 1s the ure aeid elevated in nonaffected
relatives? (3) What 1s the incrdence of hyperuricenua in the general
population? The few data in cach eategory so far eolleeted in thi
clinic make only prelimmary deductions justified at this time,

A ten-year follow.up of the nonaffected relatives in the series
reported 1n 1940 revealed a low incidence of acnte gouty arthritis**
The study 1n the mnterim decade was conducted partly by mail and

HEREDITY AND GOUT
PATIENT C N

0

S

MALE  FEMALE

Gouty Arthritis
©  Elevated Serum Urate
O Normol Serum Urate
d Q  Not Examined
Fi16 2. Geneologic data of O N, u patient who died s ureina, having

from muld gouty arthritis only

* s PROPOSITUS

suffered

partly by direct contaet Information obtained from 80 per cent 0:
the nonaffected relatives showed only 3 of the 34 had expersencet
one or more attacks of acute gouty arthritis stibsequently, Simee
1946, a sumilar study still under way m the ('Ilm:.: on m)nl\\\“li
group of patients, shows the merdence of acute gout in the secon
group to be not sgmifieantly dufferent from the first
Tu 1948, T was requested to provide terminal medical care for a l"‘“"l""
1n advanced renal ssufferency with 1 history of acuto attacks of guuv,ov
arthritis for almost two decades, Patholagie exammation revealed extenst
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urate d-posity throughcut the kudney Investigation of seven male members
of his mmediate family furnished revealing data (£16 2) An elevated une
acid nas noted 1n two of Bis three brothers, both gong, and both nephens
Xeray films of the feet 1 eaeh imstunce were negative, and there was no
Iustory of arthritis i any of the group The 1ncrcased concentration of urate
in the serum of the several members of the family nas confirmed from time
to time 1 the years Urne serd of 86, T4 2n2 70
mg, respectively, were observed between 1948 and 1953 1 one of the brothers,
50 years of age In the fall of 1954, six years after the mutial determization,
his family physician reported the sudden onsct of acute distress 1 the great
toe and suspected geute artienlic gout The coueenteation of uric acd m the
serum w13 §7 mg Reference to the original hospstal admuseion of his brother
reveals a demal of gout 1n other members of the fanuly,

Avother lustration conceras the father of a patient who had suffered
acute attacks of gouty arthritis for more than p decade The propasitus was
seen firat an 1940 at the age of 45 s phymecian, convinced of the diagnoms
of gout, remarked that this represented 2n jnstance of spontancous develop
ment 1 2 famnly without any stigmats of the disense After the mmmeduate
problem of management of the acute attiek in the son had been rrsolved,
mquiry regarding the other members of the famly revesled only tno hving
male relatives of the patient, a 5 ver ol son and s 78 year old father The
father, a vegetarian had chosen a low protein diet a5 an enpameer n the
damond mines 1 Snuth Afrien o the years before World War I when
preservation of meat in the mimng settlements was unsatwtactorr This 78
vear old father was 1 exerllent heslth and demed, as well &3 resented imph
eation of, any symptans 1 s medical history suggestive of acute gout The
coucentration of uric acid m the serum however, revealed a value that was
similar to his son's, the patient Three ycars later, at the age of 81, the
vegetarrn suffered hra first attack of gouty arthnitis Two years after, he
expenenced a second attack 1nd dicd not long after at the age of 83

There are few observations that prve any himnt as to the age at
which an elevated nrate concentration in the serum mught be
observed 1 susceptible persons #3 One series of observations in our
records suggests @ progressive imerease tn the urate level during
adolescence

The proposttns A 8, wis scen first i [949 at the age of 35 with a
positise famly hustory of gout (FI6 1) wnd a personal history of antermittent
attacke of arute actlnitis for mght years The concentration of uric acid 1n the
strum was 99 mg, Blovd from s tno clildren was obtained 2 few months
later The conventration of urate wn \ie serum from the dvughter, aged 9,
was 48 mg Lower values nere obtuncd an the subsequont years On the other
Yand, tue son, aged 0 at tye ol cxamemation, p1d a Wl of 34 @g The
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mext vear 1t was 45 and a year later 1t was 46 mg. and 49 mg. The
last determination was i 1956 when the son was 15 The values were 57 and
60 mg

This single sertes of data docs not justify a generalization but sug-
gests that the transition from the normal to the elevated Jevel oceurs
m adoleseence ‘“Though the gout rarely breaks out m regular fits
at a tender pertod of Life, the gouty diathesis is often formed at that
early age "' 5%

The management of the uric aci disturbance in nouaffected
relatines has been the subject of some consideration by the writer.
Because many of the nonaffected relatives are children or young
adults, the signifieance of the mercased eoncentration has been de-
emphasized While mentioning the posaibility of gout developmg,
we have not felt 1t desirable to recommend a uricosurie agent m any
nstance E S 1s an example

While a medzeal student, E S. voluntcered a sample of blood for our
control study of urte aead levels The value was found 6 be 68 mg Tnquiry
into the family lustory revealed that it was positive for gout Six years
later, after he had entered the practice of mediemne, and at the age of 29,
be suffered the first attack of acute gouty arthritts mn the great toe, It 13
believed that no srreparable harm resulted from ignoring uricosuric sgents
prior to the bl bout of articular gout, Because of the intimate eireum-
stances, IS has becomo espeenlly nterested m the mlady and agrees
fully with the conservative regimen pruor to the first overt manifestation of
arthritig

Simee our experience during the past two deeades has rev(-:xled
alow d of aente gout developing in the fTected relatives,
1 all probability a higher percentage will not develop gout over a
pertod of time 1n the future It 15 hikely that a magerity of the non-
affected relatives will live a normal span of years without suffering
acute attacks at any trme Furthermore, the older the sndividueal
with an elevated seram urate, the less the chance of acute gouty
arthritis appearing Smyth and assoctates ®27 combined their data
with ours 2% and estimated that the frequency for all persons earry -
tng the gene for hereditary hyperuricemia would be 088 per cent,
or a total of 12 mllion persons 1 the United States This speeu-
lation will be diseussed 2lso 1n the section on Serum Urate Concen-

tration . .
Reference was made earher 1n this seetion ta the passage of #
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symptoms appear m the young, the possibility of gout usually is
consudered remote The dragnosis may not be taken seriously until
after several attacks have occurred and the patient is several years
older 1
One patient 1n our sertes developed aa acute arthnbis n the left bip
2t the age of 6 A duagnomis of tuberculosis was made and the hip was um
mobilized for several monthe Subsequent recovery was saisfactory, but 1o
xray or bacteriologic evidence supported the elmical presumption of
toberealosis Heveral Jomts beeame acutely inflamed at the age of 12 and
persisted for 3 number of diys Acute theumatie fever was considered hikely
at this time During the next four years simlar attacks of short duration
recurred yearly In his late tecns, osscous and subeutancous tophi appeared,
and the diagnosis of gout nas confirmed. The patient died at the age of 38
with the most extensive ehronze tophaecous gout that I have seen,

Schopf 2!t reports a fabulous example of tophaceous gout in a
5 week old infant The famuly history was negative for gout The
periartieular toph grew with extraordinary rapidity. Postmortem
folt e death from ia, revealed urate de-
postts i the jomnts, soft tresues and kidneys No note is made regard-
g the possibility of a fulminating blood dyserasia being responsi-
ble for the mereased formation of urie acid, as in the 5 year old boy
reported by Vinmng and Thomson 7 One of the youngest examples
of primary gout was studied by Rauseh,%¢ The patient was a 23
year old girl with chronic tophaceous gout who suffered the first
articular attack at the age of 3
At the end of life’s span, on the other hand, is the male dis-
cussed 1n the section on Jeredity, who had his first atiack at the
age of 81 Ihis son had suffered for many years from gouty arthritis
The concentration of urie actd m the serum on the father, three
years before bus first attack appeared, was 82 mg He died at the
age of 83, having expertenced only two attacks of acute gout, These
examples llustrate extremes The vast majority of patients are
afibeted with the smitial attack in the middle years of life The
disease tends to be more fevere and to show more extensive Joint
snvolvement 1n those whost symptoms begin early in life ¢ Patients
developing cliical gout after the ffth and sixth decades of hife
rarely develop crippling defornuties of the joints and are no more
prone to renal or sascular comphieations than are nongouty” patients
of the same age The case of M Quartter, Physictan to the Due de
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trolled low-purme mtake In substance, the mereased coneentration
of urie aeid 1n the serum and body fluads 1s beheved te result Srom
an overproduetion of this normally oceurrung product of metabolisuy
Thrs phenomenon 1 the mborn error The deposttion of urie acid
i the Joints and the acute attacks of articilar distrens, subsequently,
are merdental to the basie metabolir fault,

An mereased concentration ot urate 1n body flmds may be a
rosyltant of external faetors or may be brought about by mternal
derangements Improper diet, exvessis e intake of aleohohe beverages
and exposure to lead, among other 1tems, have been implicated as
external noxwuns forves Except for an abnormally high ntake of
purine substanees, there s Uttle evidence to implieate any one of
these factors, or a cembination, in the etwlogy of the meraboh
dwcrasu It 15 redsonable to postulate, on the other hand, that en-

factors ¢ d with the i bolism of
purmne substances and other precursors of ure xcu) are responsible
for the wuderlying defect

There are at least three hkely internal dysfunctions which
mught lead to an wereased concentration of urate 1 body fluids
These are

1 Dimunished destruction by enzyines

2 Dimnished excretton by the kudney

3 Tucreased formation through a fault m intermediary metab-
olistu The third possibiity 15 believed to explain best the expert
wental absersations.

Destruction by the hwnan organisn of significant quantities of
ute acsd by an enzyme system compristng uriease 15 not of sufficsent
sagmitude to explam the metabolic phenomenon When comparsson
v osmade with seleeted lover anumabs, the concentration of th
urreolytic ferment in human tissues, exeept 1 the lser and -
testine, v not Ingh Urie aad oxsdation has been detected by cyto-
chrome oxtdase*? lactoperoxidase, vertoperoxtdase aml eatalose 3
Alvo, Bien and Zucker have measured usieoly~is when ure aesd has
been meubated with human erythroey tes or leukoey tes ¢ Sme the
degradation product of ume aesd 1o lower anmals 15 allantem,
presumably the action of uricase 1 man wowld produce the same
end-product  Agam, since nongouty humans eserete only a few
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milligrams of allantomn dmly, a deficiency of the uricase enzyme
system in gouty persons scems unlikely.

The failure to detect significant quantities of uricase in man
does not preelude uricolysis with finality. When uric actd labeled
with N has been injected into a human subjeet, a portion of the
1sotope has been excreted as urea. On the basis of isotope recoveries,
Wyngaarden and Stetten 77 calculated that 18 per cent of the uric
acid admimstered was degraded to other nitrogenous produets
which were recovered in the urine. A smaller percentage was ex-
ereted 1n the feces. In order to exclude uricolysis by intestinal
bacteria, the experiment was repeated while intestinal bacterjostasis »
was d by an oral sulf: ide. The results were essentially
the same, Recovery studies in our laboratory *° revealed a somewhat
smaller N'® ures and ammonia incorporation than observed by
Wyngaarden and Stetten, The recovery in the urine of intravenously
imjected N* urie aeid in six gonty subjects was less than in the
normat controts In three of these experiments the recovery of N*
as fecal mtrogen was somewhat above normal. It js apparent that
there 15 some destruetion of urie acid in the normal as well as in
the gouty subject, but no mechanism of impaired destruetion sc-
counts 1n essence for the ncreased eoneentration of nrate in body
fhads

Dinunished excretton of urale by the kidneys has enjoyed
hmted popularity as an ex) jon of the i d tion
1 the serum Garrod ® 1s aceredited with this hypothesis, whick
found a strong supporter in Thannhauser.* There is some question,
however, whether Garred was eommitted to this hypothesis, for in
his origmal dissertation ® he expressed grave doubts as to s
validity. If this theory is valid, selective impairment in the hidney,
speerfic for excretion of uric acid, should be responsible for ibe
disturbanece without 1mpatrment neeessarily of the other funcﬁm}s
of the kidney The evidence in this sphere of physiology bears exami-
nation It is generally agreed, on the basis of resuits from routine
clinieal tests, that gouty subjects in the earlier years of the discase,
and particularly in its milder form, show normal renal funetion
Iakew:se, the studies on glomernlar filtration rate, blood flow and
mazimum exeretory or resorptive eapacity have led to similar con-
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clusions.t™ %¢ As acute Articular attacks recur and the disease pro-
gresses, one or more 1ndices of renal insufficiency frequently show
evidence of deterioration A small quantity of albumin m the urine,
cylindruria and mability to econcentrate sohds mavimally, or a
persistent decrease i the rate of formation of glomerular filtrate
do mot produce d clineal p 1 Y pro-
cedures, howeter, if utihzed m the search for such irregularities,
may reveal one or more of the stigmata of kidney dysfunction Later
m the course of renal impairment 1n 2 few afflicted persons, the
speaific gravity s fixed, the of ph 18
depressed, glomerular filtration rate 1s reduced to a entical level
and the concentration of nonproten mitrogen m the serum is
elevated These findings, representing late manfestations of kidney
dysfanction m gouty persons, are observed in a limted number of
patients only The pomt to be stressed 1s that kidney function m
patients with gont should not be called normal 1f any one of the
above-mentroned findings 1n minimum, moderate or severe degree,
18 observed Moreover, the kidney mn gouty persons should be m-
vestigated with as many independent procedures as possible stnce
the early evidence of msult to the kidney may be smgunlar and not
multiple

Studies designed to evaluate renal exchange of urates reveal
Ittle difference hetween gouty patients and nongouty controls
Lakewise, uricosuric drugs, such as Diodrast or Benemid, alter urate
resorption 1n & similar fashion in gouty and nongouty subjects, if
kidney damage 1s absent The faculty of the kidney to mantain
urate clearance in gouty patients with a decreasmng glomerular
activity bespeaks superior rather tham inferior ability of the ex-
eretory apparatus to handle urates This adjustment continues into
the preterminal stages of renal ipsuffietency Gouty patients with
azotemja may have an essentially normal urate clearance but a
depressed nrate reabeorption of 3G or 40 per cent 9 Urate cleavance
approaches zero in the terminal stages of renal impairment because
of 2 eritical depression 1z glomerular filtration rate

It was beheved, and so stated 2 number of years ago, that a
constitutional inferiority of the lkudneys of gouty patients to excrete
uric acid had not been demonstrated, and that remal changes m
patients with gout were the result of gouty and ancillary nongouty
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provesses and were not the cause of the metabole dyscrasia %7 At
that time, the concept of active secretion of urie acid by the tubule
had long since been abandoned This subject has been reopened by
Thannhauser,*? who eoncedes that his original explanation of con-
stitutional inferwority of the kidney in martyrs to the disease nas
based upon the theery of active tubnlar seeretion of uric acid
Nevertheless, he 1s reluctant to abandon the impaired exeretion
theory and coneludes that **One seems justified in assumung that
tubular reabsorption of urie acxd may vary i the healthy person
but remams at such a hgh level m the gouty person that hyper-
uricenna becomes permanent and precipitation of urie acid in the
tissues resalts *' This conelnsion is highly speculative and s meon-
sistent with contemporary experimental observations on the di-
namies of the kidney

Tnereased formatian of uric acwd by the body leading to an in-
crease 1 the swe of the metabolic pool is believed to be the modt
satisfactory explanation for the metabolie distucbance An inereased

of purine sub and & i increase 1
urate content of bodv flauds need be but shght to account quantita-
tively for the chienmneal rwregularities w gout Alsa, the overpro-
duction hypothesss would be consistent with the exeretion of
abnormally large amounts of urie aetd e the urine ¢ abserved
m some patients The writer 18 pactial ta this theory because nost
of the observations callected in his laboratory have supported. 1t
mdirectly, althongh conclusive evidence had not been iax'thco{nnyﬂ
until a few years ago Recently, inereased urie acid synthesis in
gout has been demonstrated by 15otope studies utilizing Nt-Jabeled
glyeme Ingestion of this substance results in a higher concentra-
tion of N'.urie acid 1n the urime of victims of gout than cumrfﬂi
Benedict and assaeiates 1 have assumed that the fnereased formation
of urates oceurs at the expemse of nrea and enjoyy # more direct
pathway This assumptton has been confirmed by Muller and
Bauer '™ and by Bishop and assoctates =

A tabulation of the glyemne incorporation studies by the
vestigators intereste m tins problem reveals that somewhat Jess
than onc-half of the patients with elinseal gout <hos thys abnormal
funetion of intermediary metaboliam Benedict aml awwmh‘.\, mwh
subsaquent study, noted an abuormally repd eorporation of

-
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biologie androgen activity The formation of an abnormal androgen
in gouty patieuts was postulated This dysfunction bas not been
confirmed nor has & decrease in 17-k id escretion
In gouty subjects been observed by other investigators @ 1 H
The only reproducible association of gout and an endacrine dys-
function is related to the inception of the acute gouty episode
The mamfestation of stress agents may be detected by a sudden
merease in ion of ad: icotropic h with 4 decrease
subsequently, to a subnormal Jevel. An acute attack of gout some-
times follows such an event. More than two decades ago significant
changes in electrolyte metabolism associated with an aente atiack
were demonstrated that could be attributed to hyperactivity of the
adrenal cortex 8 Also, Hellman ® noted that acute articular gont
might be ipi a by the adminis fon of ad ropi
hermone Until further evidence 1s fortheoming, it must be con-
cluded that gout 15 no more a disease of the endocrine glands than
is rheumatord arthritis

Nor is there any better evidence that gout is an allergic dys-
erasia Markavy % reported that antr-allergic megsures were effec-
tive in controlling acute symptoms. I find it difieult to subscribe to
this theory generally, nor have stabborn attacks of gout responded
to antthistamime drugs in seleeted instances in this elinic.

—Intermediary Metabolism of Uric Acid—

& presen-

NOSOGRAPHERS HAVE gout in p
tattons of metabolie disorders since this category has been deﬁne;d
in elinical medieane It was noted m the monograph published in
1943 %% that. “The classification of gout as a bolie disorder
15 believed by us to be expedient, but our reasons for this are based
npon diverse data and not because a disturbance of the intermediary
etaebolism of nucleoprotein and purine substances has been derz}on-
strated ”’ In the intervening years, a disturbance of intermediary
metabolism has been demonstrated and the assumption has bef'n
supported by experimental evidence. The significant sdvances in
the understanding of the uric acid disturbance may be documented
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Recent studies, utibzing 1sotope technics, have contributed
greatly to the wnderstanding of the sources of endogenous wrie
acid, in lower anmals as well as in humans It js generally aceepted
that mammals are eapable of synthesizing purine bodies and con-
verting them to uric acrd 2 The constituents that may be incorpo-
rated m the purine ring (k16 4) nclude glyeine, which furmishes
earbon atoms 4 and 3, and nitrogen atom 7, while carbon dievide
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uric Acid
Fic 5 Fathways of purme metibohem i the human bods,

supphies earbon atom 6 Formate supplies earbon atoms 2 and &
Nitrogen atoms 3 and 9 come from the amide-N of glutamine, and
mitrogen atom I comes from aspartic acxd The first reaction of wh-
ewme 15 a b 1on with phosphortboxy lemine to yield glyvine
amide ribotide Several intermedhates are then formed in the steps
to inosimie acid One of these compounds has been ideutified 8%

! b ide, which 15 eonverted to hypotsn

J.am: 5
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thine (Fie 5) The svnthesis does not produee free by poxanthine,

but hy poxanthune nucleotide, or the compaund known ay usinse
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Miscible Pool and Turnover Rate of Labeled Uric Acid

These functions, miserble pool and turnover rate, comprised the
first phase of the 1sotope studies which proved to be critical in the
inyestigation of the disturbance of intermediary metabolism *‘The
msetble pool of urie acid has been defined as that quantity of une
acid in the body of the subject which is capable of mixing promptly
with intravenously mjected urie acid and, consequently, of diluting
1ts isotope From a comparison of the concentration of N0 n the
uric acid mjected and in that present m the body at the moment
of mixing, together with knowledge of the quantity of ume anid
njected, the quantity of uric acid present in the miserble pool may
readily be calculated *” 2® It is possible to prepare labeled uric acid
With an over-all concentration of N5 as high as 32 per cent atom
exeess Not more than 25 mg. of purified labeled uric acid is necessary
for a single test, an amount which may be injected intravenously
as a neutral solutton without untoward effects. Complete urine
samples are collected for approximately one week and partitioned
into four or six-hour periods, The urie acid 1s isolated from the urine
samples, converted to ammoma by the Kjeldahl procedure and
subsequently broken down into nitrogen Determmations of the
ratio of N' (heavy mitrogen) to N (naturally oceurring nitrogen)
is made 1 a mass spectrometer. It should be noted that heavy
nitrogen is not radioactive, nor 1s there any recognized harm from
the parenteral admimstration of the labeled compounds

PBishop and associates 47 have made several assumptions 1n the
determination of the metabolie pool size and turnover rate following

myection of 1otopie une acid into normal or pathologie subjects
These are as follows

1. ¢/All tho urie acad 1 the body that partiipates 1n the metabohic pool
18 freely diffusable and at the same concentration, This total amount of uric
sead 28 identified 23 tho body pool, misesble poo, or metabolie pool of ure

ad
A (iThe ewze of ths poot (w milligrams or m xulhumoles of uric and)

15 homeostatieally fized (eonstant), Thia smplien that the rates of origin and

ssposal are equal L )
a P} ¢¢Tnsravenously injected, sotopieat 1 une acid mxes com

1y snd mmediately with all the une .
“‘mA’ ssThe mo” °  of 1s0topic urie - . unguishable from the
Jcedses 0T exeretion

aturally ~ len msofar 1
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H INTERMIDIARY MITABOLISY OF 1RIC AC

years for visible topht to appear in patients with gout Stetten is
the opmion, however, that the interehange is appreciable in son
patients %7 The magmitude of the miseible pool m one subjeet wit
tophaceous gout was far greater than could be assumed to b
present 1 solution in body water beeause of the relative Jow sols
bility of urie aeid 1 body flutds, In fact, the rotope ealeulatton
revealed that ntore urte aeid was the solid phase, toph, than i
solution ¥ Data of this magmtude have not been olserved 1 on
laboratory

The deterntnation of the miseible pool and turnover rate fol
lowing the injection of labeled uric aend enhances our understanding

TABLE L kaperimental Observationg wpon Metabolie Post and
Turwover Rate wn Normal and Fathologie States

suRIFCH CTINICAT DIAGNOSIS  MPTABOLIC POUL SIZE  TURNOVER BATY
Ma Toolt/Pay
aw Normal 1019 078
c¢ Rheumatod Arthntrs 1228 08y
SK Rheumatord Arthritie 251 [
T4 Normal 874 [
KJ Polyevthemia Vera 1054 0 /8
BS Gout 3031 0 50
sw Qout 2430 [
pa Gout 2014 0%
BiL Gout 1052 042

of the metabolic dyscrasta 1 at least two categories The obser-
1attons support the presumption that there is an increased forma-
tion of uric acid in the gonty stibject Farthernore, the procedure
may be an mtrigming experimental tool for the study of the effect
of anti-gout drugs Potent uricosurie substances lead to a deereased
concentration of urate i the serum, a deerease 1 fhe mze "f.nw
metabolic paol and an 1nerease 1 the turnover rate The first urien-
surie substanee to be studied 11 thrs regard was sodum saliey tate
Benediet and assoviates reporteil @ marked dumnution 1 the
metabolie pool following prolonged admmstration of salieylates
ACTIL and cortisone are mildly uricosurie agents and result i':’:
modest effect upon the stze of the metabolie pool in gouty patients *
A deerense 1 the metabolie pool Tollowing the mzestion of
Benemid has been obseryed by Bishop and assacintes ™ The metabohr
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m the urine Bishop and Talbott % have attempted to reconcile
these and other conflicting observations and hypotheses in regard
to the 1nfluence of dietary substances upon uric acid metabolism in
man

‘“In bumans, on a purine-free diet, uric aeid 13 derived from the break
down of purines and nucleoproteins (endogenous, wear and tear souree) and
by more or less direct synthests from the metabolie pool as is eommon in
birds and other amumals When the mtrogen pool is well stocked nfter protert
or amino aexd feeding, more urie aeid 19 synthesized by the second youto and
the overall uric acid output 13 increased After the feeding of fats, there it
a greater preponderance of geidic fragments to be disposed of, ond these
require more ammoua for neutrahization at the kidney level Thus, nitrogen
15 Jost from the metabohe pool, and the diect synthesis of une sad it
curtailed There 13 1o need for marked acidosis or ketosis at this ot isce
the changes might well be so shight as to go unmoticed A high ealorie dict
has s mitrogen sparing action which allows more wre aeid formation et
gram of mtrogen igested. On a low ealorie diet the amino acids are expended
mare prudently because they must supply both protein synthesis and enefy
requirements and are not so readily avalable to the general metabohe podl *!

The subject of diet will be diseussed again in the section on
Therapy 1t should be noted that some of the experimental obser-
vations and deductions are not substantiated by elimeal experience
Theoretreal eonsideration suggests that greater emphasis be placed
upon the dietary control than has been found to be pecessary
empirically

Urate Concentration in Serum———

THE PHFSICO-CHEMICAL STATE of uric acid in body fluids bas
commanded the attention of biochemists for decades. Particular
serutiny has been given the possibility that urie acid exists 1n forms
other than as simple molecules 1n true solution. The presence of uri¢
acid 11 a dimerze, polymerie or colloidal form or as & prorcin»baunﬂ
moiety has been entertained Gudzent!*? concluded 1n 1918 that
urie acid exists in the blood only m the form of the monosodtar
salt. On the other hand, Bornstein and Griesbach stated .ﬁm
approximately 50 per cent of the blood nrie acid was in a combined
form unsble to migrate through a cellophane yembrane. Thearett
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cally, small moleenlar aggregates of urie acid would be ultrafiltered,
while polymeric and eollordal forms would not Some myestigators
have assumed that there are sigmficant differences m gouty and
nongouty subjeets in the pereentage of bound to fotal uric acid
Recently, Jorgensen and Neilsen 152 coneluded that uric acid i the
plasma is present as the free 1on only The possibility that some
arie aeid m the red blood corpuscles is present as a riboside or a
ribotide originally, and s split off in the preparation of the material
for quantitative analysis has been entertained The chmeal maph-
cations of these several investigations and speculations are not
\ It Each biock \ Bt 'y should set up 1ts own range
of serum urie acid values for gouty and nongouty subjects and
interpret the values upon the basis of such experience

Urates are present in body fluids in concentrations considerably
Iess than the maximum solubility of sodiam urate m distilled water
Concentrations 1n distilled water as ugh as 100 mg /100 m! bave
been reported The lower values for maximum solubility 1 body
fluids are due to the presence of other substances. Gudzent 1%
obtdined 2 final solubility in serum equivalent to 8 3 mg /100 m],
while Rechold and Zergler ¥ obtained solubilities over 20 mg /100 ml
‘When urie acid is added in vitro to serum of gouty patients, concen-
trations as high as 25 mg /100 m! may be obtamed wathin a few
hours 2

The low solubility of urate in body fluids, which contributes to
the predispowition to precipitation 1n bones and soft tissues m the
gouty person, has not always proved 2 handicap to orgamisms '3
The insolubility of uric acid has been of considerable teleologic
value to birds and reptiles by permutting the suceessful develop-
ment of the embrso mn a hard shell The purine substances from
nucleie acrds and the ammonia from ammo acids were conterted
to urie aeid and excreted through the kidneys of the embryo as a
dilute solution The water was retained ultimately, leaving the
urie ae1d as a soltd mass 1n the allantois If highly solnble urea bad
been evolved instead of urie acid, the water could not bave been
absorbed against the gradient of the mereasingly concentrated urea
solution The embryo would then have died from dessieation or
from nremna Adalt birds s5d reptiles and, to & lesser extert, rean,
have retained the uricotelic mechanism,
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The uric acid level 1 normal infants is considerably Jess than
in adults. Liefman ' reported values of 13 to 1.7 mg. in infants
on adiet ing purine sub It i ased slowly up to 24
mg in growing children Another interesting study was reported by
Starkenstein,** who fallowed the excretion of uric acid in the urine
of a child over a period of sixteen years, The excretion wereased
gradually from an average of 120 mg. per day to 40 mg st the
age of 18 Hoeffel and Moriarty ? noted that the average level
of uric acid in the blood during the first two years of hfe was 31
mg., between the ages of 2 and 15 years it was 38, and in adalts it
was 41 mg

The concentration of urate in retained body fluids, with the
exception of spinal fluid, 18 similar to that of & protein-free filtrate
of plasma In a number of opportunities to collect sypovial fuid
and serum sumultaneonsly, we have found an excellent agreement
on the basis of & protein-free fltrate The low concentration of urie
aeid in spinal fluid has been attributed to the blood-bram barrier,
2 ph ot adequatel 1 a

The concentration of serum urate may be elevated above the
normal range in several states not usually associated with clinieal
gout Kidney insufficiency, exther seute or chrome, is the most
common cause encountered In the early part of this century the
clinteal biochemist was hopeful that the level of urie acid in ﬂ}e
blood would prove to be endowed with prognostic signi u
patients with renal impairment It s believed now that the increase
1n concentration of uric acid in body fluids in renal disease is merely
a reflection of the mability of the kidney to exerete nitrogenous end-
products Patients with myelofibrosis, leukemia, or polyeythemua
vera may show an increased concentration of urice acid in the sem.m
Ysolated esamples that have been reported in other conditions -
clude pernicious anemia, lead poisoning, starvation, asthma, carct-
noma, eczema, cardiae fadure, lobar pneumonis, corenaty jnsuffi-
cieney, myocardial infarction and eclampsia. With the except{on of
the blood dyscrasias, the elevation of uric acid in the serum is not
associated with artieular symptoms, The inereased etabotism of
nueleoproteins 1s believed to be the explanation of the incre.'}std
urate content The increased concentration in nonaffected relatives
has been discussed in the section on Heredity, There remaine yet







Renal Exchange of Urates

THL CONCENTRATION OF urate in glomerular filtrate is presumed
to be sumlar to that of a protemn-free filtrate of plasma, while the
coneentratton of urate wm bladder urine may be from three to
fifteen tumes greater The mechamsm whereby the kulucy removes
the great quantity of water, and only shghtly less of urate, from
glomerular filtrate, and exeretes a urine of Migher urate content
than that of serum 1s of considerable ifh The d ination
of the rate of formation of glomernlar filtrate, the initial essentual
function, may be measured by the clearance of inulin or manitol 23
deseribed by Hmith 2% A normal male with a surface area of 172
square uteters for s approxunately 123 ml of glomerular flltrate per
nunute as weasured by this procedure, Not more than 1 or 2 per
cent, however, of the total flurd in glomerular filtrate at any time
finds its way mto the bladder except under the influence of drrests
or other abnormal states The remaming 98 or 99 per eent 1s re-
absorbed On the other hand, not more than one-half of the urea
present an glomerular fitrate 15 reabsorbed under optimum coft-
drtions, the vemainder 15 exereted. Cl of urea, therefore, is
computed as approximately one-half that of manitol elearance, or
62 ml /nun The elearance by the kidney of any substance that 1
exereted m glomerular filtrate 1s caleulated as the volume of plasma
or seruin water excreted per minute neeessary to earry that quantity
of the substance imto the bladder The clearance datum is independ
ent of the volume of glomerular filtrate reabsorbed by the tubules
or exereted mto the bladder

The clearance of urea 15 greater than that of most naturally
oceurring eonstituents of body flurds, presumably becatse of the
desire of the body to 11 itsell of this mtrogenous end-produet
Tirate shows a consulerably lower clearance than urea and A
proaches that of sodmm, eilorde and other electrolytes Approst-
mately 90 per cent of urate in glomerular filteate is reab:orbf‘d,
only 10 per cent 15 excrcted The dog, except for the I)nhfm!m)\
coach hound, reabsorbs only 73 per cent of the nrie acd in the
plomerular filtrate Becanse of the neglimble abihty to rc.:lbmfb
urie neid from glomeruler filtrate the total urmary exeretion of
urie aetd s high n the Dalmatian 40 The theors of the renal ex-

€2
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change of urate mn man postulates that urates, as well as several
other urinary substances, are not esereted by the tubules This pre-
sumption should be recepted as faetwal until exidence to the con-
trary 15 forthcoming The unique observation reported bv Praetorms
and Kirk 1! of a urate clearance rate in a nongouty male con-
siderably greater than the glomerular filtration rate, has not been
explained The concentration of urate in the serum was 06 mg 100
ml or less It 1s argued that in this subject the urte acid was ex-
ereted by tubular secretion or that urie acid was formed by the
kidney

In several laboratories, myestizations to determipe urate clear
ance m gouty and nougouty subjeets agree generally in their results
The urate clearance of most gouts pattents, irrespective of the stage
of the disease, parallels closely that of nongouty eontrols, te, ap-
proximately 10 ml /nnn %% It 1s interesting to note that only a shght
depression of wrate ¢learance 1 the ease of gwontv patiente ocurs
with a igmificant depression n glomerular filiration rate and with
demonstrable nitrogen retention 1rate clearance tends to be man-
tained at the expense of per eent resorhtion as glomeralar filtration
rate js tmparred by progressive renal damage These observattons
furnish additional support to the vontention diseissed 1t the seetion
on Etwlogy, 1 ¢, that kidneys of gouty patients show no differential
ability to cleay nrate

Terliner and assoctates 2 have extended these obsersations and
have investigated the possible role of a tubular reabsorptive capacity
m regnlating urate exeretion and plasma urate coneentration An
Inerease 1 nrate clearance accompanied an increase m plasma level
It was apparent, however that the magmitude of the urate reabsorp
tive eapacity 1 so great that 1t 15 almost certainly never saturated i
the normal indingdual ““This bemg the case, the Tm per se cannot
be considercd as direetly tmolved 1 the regulation of the plasma
firate concentration or even n the regulaton of urate exeretion ”
Tt 3 beheved that these studies on the normal are appleable to
patients with gout

The paradaxze retention of urse acid by uriosurie drogs at low
dosage has been restucied by Yu and (tutman % Sahey lates, phenyl-
butazone, and Denemid were perfused mtravenously an their m-
Mestigations A shieht depression it urie acid elearanee ocenrred at
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low plasma levels. These findings help clarify the discordant results
regarding the urcosurie action of phenylbutazone Small doses are
vot associated with uric acid diuresis However, since the current
tendency 1s to use large doses of phenylbutazone, the paradosic
retention of urie acid should not be of clinieal significance. A para-
doxic retention of urie acid following adminfstration of Benemid
has not been reported clinteslly. Such a possibility is obviated by
the average dose recommended (1.0-2.0 Gm id ).

Among the several factors that condition the solubility of urate
m urme are the concentration of hydrogen jons and the eoncentra-
tion of sodium jons Withmn the physiologic range of hydrogen ion
concentration, the more alkaline the urine, the greater the solubihity
of urate salts At a constant pH, sodinm jons depress urate solubtlity
It has been caleulated that approsimately 100 mg of urie acid
would be held m solution 1f there were sufficient sodium fons present
to form a saturated solution of sodium urate at pi 6.9. The obser-
vations on gouty subjects agree with the theoretic caleulations &
<olubility greater than 100 mg /100 ml. in the urine of gouty
patients has been observed 2¢7 A number of gouty patients on a Tow
purine diet excrete urates 1 a concentration varying between 50
and 100 mg /100 ml Others excrete a urine with a lower concen-
tration. This then does not appear to be a function of depression
of renal imparment, but may be related to the size of the metaboli¢
pool The belief by Thannhauser #* that patients with gout eould
not concentrate urates above 60 mg./100 ml. has not been confirmed
by these experimental observations,

The total excretion of urie acid per day by gouty patients may
be of considerable magnitude Normal controls on & low purin? diet
will exerete from 300 to 500 mg /74 hours Many gouty patients,
irrespective of the stage of the disease, Will excrete & somewhal
greater amount A few patients will excrete more than 1000 mg /24
Tours There are instances recorded of patients excreting more ““‘f‘
2000 mg per day Friedman and Byers ® have reinvestigated this
subject and have stressed the importance of collecting obscr\'nzx‘oni
from young gouty subjects The average daily excretiop ona purine:
free diet for several young nongouty controls was 390 mg of '“’fm
The average for four young gouty patients was 567 mg on & sthf
diet Tt should also be noted that the average maximum urinary
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~——Pharmacology of Anti-Geut Drugs—

Colclacine:

CoLcHICINE, oNE or THE aldest drugs in the pbarmacopesa, re-
maus an enigma to the pharmacologist and defies interpretation of
its clinical action, by the physician. Colehicine is present in at least
84 species of plants of the genus Colchicum linnaeus Many of the
species may be grown in the Northern Hemisphere but each i
sndigenous to the Mediterranean region ® The presumptive struc-
tural formula of colehicine, as proposed by Windaus, 13 no longer
acgepted. The probable structure is as follows:

C H3O'

CHA0- -NHCOCH;
CHaO

0
CH30
Colchicine is the active praneiple of the wine or ciuclur:? of
colehicnm and should be used exclusively. Becausz of the vafiabmt,y
in their poteney, colchicum preparations are unreliable in their
action Crystalline colehicine 15 available currently as the tablet or
granule, 0.5 mg or 06 mg (17120 or 1/100 gran). Why -tb'ere
should be two preparations of similar strength in general noe 13 10~
possible for me to nnderstand.
The use of eolehseine in gout s empiric !

of the anti-articular actiou is unknown, Not being an ana!:.:ele, s
does not relieve other types of pain or inflammation aad is of n\;
value in other types of artheitic?®® There are, hosweser, SE\E::!
clinieal references o the contrary in the monograpk by Haden ™
published in 1820 entitled: ““Practical Qbservations ou the ?ah-)u;
cum Autumuale, as a Genersl Remedy of Great Power, .m th‘;
Treatrent of Inflammatory Diseases Both Aente and Chronic; 3»

48

4!, and the mechansat
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Therefore as a Substitute for Bleeding, in Disorders Which are
Connected with Increased Action of the Heart and Arteries

One instance concerns the ““Case of Inflammatory Fever in a
Horse ”?

““In August, 1820, 3 horse of my father’s went o, journey of 500 mufes
te Wwas occasionally unwell at the latter part of the journey, but was Aot
la:d up, wntil ho had been aihng for | week 1 the carly part of September
+. Thislegs and jonts generally became stiff and very much swelled, and s
diffievlty of breathung ncreased, until it appeared neeessary to take awa)
three quarts of blood Colelicum was now given to bim n the dose of
two drachims every six howrs  The medieine was continued for tno days,
when hus symptoms were wearly gone, lus joints had almost acquired thewr
natural size, 2nd the horse w1 more hvely Beeause he wag mueh purged,
favdanum 3es, and comp tmeture of gentian 3n were given, and on the
nest day he was perfectly 1 a state of convalescence,  and the swelliug
of b1d Joints bewg edmpletely rehered *?

Colchierne I neither 2 dwretic nor a uricosyrie agent Gawnd-
ner* ined that the I 1 action of ecolch was not
related to an 1ncreased excretion of urinary urates, 2 conclusion stall
vald In the imtial studies employmg N5 isotopes in this labora-
tory, 1t was believed that eolchicipe might decrease the magmtude
of the miserble pool of urie acrd 2*¢ It 1s believed now that these
original observations were not valid Colchicine has gamed con
siderable fame 1 recent years because of its action upon mitosls
1n plants** Tn order to produce ths effect, 1t 1s necessary to give,
Per Umt mass of experimental materal, approximately 100 times
the therapeutic dose recommended for gouty patients Suffice 1t tu
say, we do not need to concern gurselves abaut mnducing cancer
by the oral 3 3om of coleh it amounts only
are recommended The gastromntestinal tract rebels when the thera-
peutic hmit 15 exceeded by even a few tablets Nor have we observed
an inereased neidence of cancer or other maligpant tumors that
eould be attributed to colchicine m patients wbo have received
therapeutic quanhties of the drug dm\y over & period of many
years In several species of tuding man, colek
produces & temporary Jeukopema which 15 soop replaced by a
Ieukoeytosis This action 15 associated with an merease i the num-
ber of basophilic grannloeytes Toxie amounts of colehicine may
cause a granulocytosis of an aplastic anemia, but these amounts
alsa far exceed the therapeutic quantities suggested for the control
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phosphate)}. Actton 2, 1s a transfer of the benzovl group from CoA
to glyeme 27 Benerid has been shown to compete effectrvely with
benzoate 1 the activation reaction but has no effect upon the
subsequent transfer to glyetne It has been postnlated that the inter-
mediate componnd 1n the renal transport of pemcillin and related
substances is the CoA eomplex Benemnd interferes with the trans-
nort by forming a complex with CoA that 1s Jess dissoesable than
that of pemelllin The cellular mechanisms for urie acid transport
and the manner 1 which they are mntibited by Benemd are com-

MNODERATE GOUT
PATIENT HW AGE 66

3

SERUM URIC ACD
MGM 100 ML
~

o 1851 1552 953 1954 1 1955 195§
BENEMID

eI B AR 2 A

Fia 7 Eeperimental observotions on a 66 yeir old male with modernte gout
“ho las rexponded well to eolclueme and Beucnnd presersbed d uly There have

been na attreks of gout since the colelucme Benenud regimen was begun m
1951

pletely unknown even though the mechamism described above 1s
applieable to pemerllin Benem:d does not affect the urinary exere-
tion of any known 1mportant endogenous wubstance other than uri
#4e1d and affects 1n no way the other electrolytes handled by the
hidneys 222 A modest diuresis with an nereased urinary exeretion
of sodwum and chloride has been sbsersed in nongouty edematous
Persons 4 Benemed lacks any analgesie properties, docs not enhance
anv of the antigout agents during the acute attack and 15 not a
cure for the malady The combmation with coleleme v hughly
effectrve, however, in the praphslaxis of acute attacks
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The benefieial action of Benemmd in patients with gout has been
well documented and the prophylactic value confirmed, as will be
diseussed in the section on Treatment Rapidly and effectively ab-
sorbed from the gastrointestinal traet, it is carried in the blood
stream partially bound by plasma protein. The unbound portion
gamns access to the glomerular filtrate but is largely resorbed by the
renal tubules. The blocking action of Bememid may be apparent
within a few hours after beginning ingestion It is iated with
an increased exeretion of urie acid in the urine, a decreased concen-
tration of uric acid in the serum (F1a T7), and a decrease in the
metabolic pool so long as daily ingestion is continued. The effect
upon the serum during the first few days may be greater than
that observed subsequently, but at no time is jt abolished, and in
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serum (F1g 8) over the range 0 to 5 mg /100 ml, of Benemid Tkere-
after, Ingher concentrations of Benemid exert a neghmble effect
upon serum urate.

The uricosuric action of Benemtd may be nullified, totally or
partially, by the simultaneous admimstration of salieylates. Pascale
and associates ' noted that 52 Gm. of acetylsalicyhie acid com-
pletely suppressed the uricosurie action of 20 Gm of Benemid
Because of this antagonistic action, salicylates should not be
presertbed during the Benmemid regimen Also the eseretion of
phenolsulfonphthalemn is inhibited by the renal tubules under the
influence of Benemnd 3

MODERATE GOUT
PATIENT SR AGE 4)

10
s X-RAYS OF FEET NEGATIVE
S, .
2y - =l
g2
.
zz
B
zf
4 2
o
o ' 2 3 9 (-]
1O NGM 0D rEGuOW
W sriray T
~FEW MILD ATTACKS
Deoccmeme |—no TiME LosT - FE -

F16 9 Berum urate concentrations n patient 5 B, during the past decade
Although be 19 a sufferer from moderately severe gouty arthrihs, there have
Yeen no days Inst from work for more than aix sears

During the more than six years’ use of Benemid in our elinse,
the beneficial effects have persisted Selected data from SR are
&iven in rigyre 8 This patient has been followed for approximately
ten years and has been on Benermid for more than «ix years In the
Pre-Benemud era, the concentration of uric acid 1 the serum was
determined geveral times and varied between 76 znd 105 mg /100
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receiving Benemid, the eourse of the former should be a relatively
short one.

Precipitation of acute attacks of gout following the nstitution
of Benemid appeared to us to be as real a threat in the early expen-
mental period as did the development of renal stones Subsequently,
this fear has nat been substantiated, No Jonger 1s 1t our practice to
caution patients of the possibility of an acute attack developing
as a result of Benemud intake Clinteal experience has revealed that
the incidence of acute exacerbations during the first fes months of
Benemid, with full doses of the drug, 1s shightly less than in the
pre-Benemid period If smaller doses are given imtially and later
inereased, the meidenee of acute attacks 1s not a elimieal problem,
This statement assumes that colehicine 15 taken together with
Benennd,, a3 deseribed 1n the seetion on Treatment

Phenylbutazone (Butazohdin)

Phenylbutazone (3 3-dwxo-1, 2-diphenyl-4-n-butyl-pyrazohdin
soditun), a congener of anunopyrine and antipyrime, 13 an excellent
analgesie as well as an anti-nfl v agent Unlike salicylates,
unother analgesie-antipvretic agent, phenvibutazone does not stimu.
late mitwitary-adrenal hormones, as evalnated by animal exper-
ments ™ A secondar) effect 15 the decrease m concentration of
serum urie geid and, 1 some experiments, an increased urinary
exeretion of urie acid With an average daily dose of 10 Gm of
pheny Ibutazone, Johnson and associates 3¢ pbverved a deerease
seram eoncentration from 8 6 to 55 mg /100 m) 1n sixteen patients
The effect upon the urinary excretion of urie acid 1s of a lower order
of magmtude than Benemid,'™ amd the results less predictable
Bishop and ascomates 2 investigated urate clearance i three
patients with gout and four patients with rheumatord arthnits
who served as controls Two of the three gouty patients exhibited
a nrieosurte offect ath phenylbutazone but only one of the four
patients dad so with rheumatoid arthratis Alterations of the meta-
Yolie pool of ure acid as & function of phenylbutazone mtake has
been studied 1m these patients also Two of the three patients with
WUt and tiree of e four contros (TARLE &Y showed & reduction &
Huffman and associates 124 obser ed that uricosuna was pre<ent only
1f the serum phenvibutazone levels exceeded 10 mg /100 ml A dailv
tntake of GO0 mg or more of the drug was nevessary to aclnese such
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a concentration 1 the serum, Three patients in the study demos-
strated a decreased 24-hour nrate excretion in spite of a decrease in
seram urate cancentration The marked fluid retention was believed
to be responsihle for the serum urate decrcase. Wyngasrden 7
observed stmlar diseordant results in two normal indiwiduals One
subject showed an tereased escretion of urate with an intake of
800 mg of phemilhntazone daily, the vesponse in the seeond
patient was munimal The serur urate concentration fell in cack
experiment Retentron of fluid and expancion of extracellular furd
volume 15 the untoward aetron responsible,

Cardiae deeompensation and acute pnlmonary edema base been
observed following admimstration of phenvibntarone This dire
action 1s not surprising, stnee the plasma volume may be mereased
by 50 per cent Untoward effects of sufficient seserity to warrant
diseontinuing medication are observed in a sigaifieant number of
patients 1 [y addition to water and salt Tetention, the undesirable
effeats nelude nauses, vomiting, gastrointestinal discamfort and
<kin rashes Vertigo, msomiug, Bervolsness, hematuria, blurring of
vision, bepatitis and a deerease in radiaiodine uptake by the thyrord
have been observed The incidence of peptic ulcer following pro-
longed phenylbutazone therapy 15 appreciable, and agranulorytosiv
and death from aplastic anemma has oceurred Phenylbuiazone may
be nseful an the management of the acute attack of gony arthritis,
but it 15 belioved that s wee s contraindeated 1t long-ternt
management,

s (Phennlthiocthyl) 1, 2-Diphenyl 3. 5-Pyrazatidinedone { #-25671.

a phenylbutazone aunalog)

This compound, a potent uricosurse ageut whet
venonsly, bas been studied in Gutman’s labotatory.
anees as lugh as 50 ml /mun were observed with miummal clhf :
only in the serum urate level Glomerular filtration Tate was 8¢
altored@ There was less sodium and water retention than has 1'11"2!'
observed following ad: ation of phenyll Orat edwinis-
tration of 10 to 20 Gm , daily, resulted in 2 significant decrease i
serum urate and 8n inerease 1 urinary urie acid comparable 0
Benennd The uricosurse action in patients with rc;'ml‘ :cufﬁcxency
was less satistactory. The potential toxieity 75 the hmiting tactor

' in the treatment of ehronie gouty arthritis

n mjected intra-
= Yrate elear
nges
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Salieylates

Acetylsalicylic acad and sodium salicylate have long been recog-
nized as antigout agents The mame aspirin, from “‘spirsaure,”
German for sabeylic acid, was introduced into ehmjcal medicine at
the end of the mmeteenth century The analgesic action of the
salicylates comprises the prmeipal value 1n climeal medicine The
uricosuriec aeid action has received considerably less attention,
espeeially m this country On the other hand, as noted i the
seetion on Treatment, Marson 1 1n England has placed consider-
able emphasis npon the uricosurie and tophi-shrinking properties of
subtoxic doses of sodmum salicylate An interesting climeal obser-
vatn assooated with the employment of this agent m England
has been reported by Kersley and assoeiates 3% Four of a total of
thirteen gout patients developed an acute attack of gout within 72
hours following termination of an expermmental period on sodmm
salieylate Eight grams had been adnuistered daily for three days
only

Adrenal Sterowds

Adrenocorticotropiec hormone (ACTH) and the adrenocorti-
costeroids have enjoyed varying degrees of popularity in the man-
agement of the gouty patient Cortisone and adrenocorticotropin
were the preparations orsgmnally used i the treatment of acute
gouty arthnitis Later, hydrocortisone was available for oral and
mtra-artieular use Revently, predmsone and prednicolune have
become popular None of these preparations 1s recommended for
long-term therapy, and any mernt ressdes m thewr use for acute
symptoms only in seleeted mnstances The immediate pharmacologie
artions, therefore, will be the only ones desembed .Although con-
suderable emphasis has been placed upon the influence of thece
preparations on the target cells, the general supportive action 15
probably equal to any specific target cell effect 1n relief of symptoms
assoctated with the acute attack The action of the sterords upon
carbohydrate, protein and fat metabolism and alteration of the
electrolytes and water are not vital in the acute experiment The
antipyretie, euphorie and anti-inflammatory actions of the steroids
undoubtedly acconnt for their major value Although a shight m-
erease o axeretion of wtie erd 1w the wmive way Sollow the admarms-
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tration of any one of these preparations, it is not believed that
this action per s¢ contribmtes significantly to the therapeutic result,
In the order of efficrency, I believe that ACTII 15 the best of the
steroids in the treatment of the acute exacerbation Next in order I
would place mtra-articular hydrocortisone, followed by the other
steroids without preference The phenomenon of prectpitation of
acute attacks followag withdrawal of ACTII should be apprectated
Ths reaction may be avoided by eontinued administration of eol
chreme, whieh should be fund al in the of the
acute attack, as wll be noted later

Pathology——————

THE CHARACTIRISTIC PATHOLOGIC feature of gouty asthntis b
the deposttion of d urat ydrate

(Na (Cs120,Ny) <1120}

i articular and pertarticular structures, espeeially the periph-
cral jowts of the extremities Despite any proof, 1 beheve that
deposition of urate m jomts precedes elinical sy mptoms of acute
gonty arthritrs Recurring depesition of miceroscopic amounts of
urate may continue for years before tophi are demonstrable gr.msiy
A relationship between the imtial deposition of urates in nrhcu)fir
structures and an inereased concentration of this substanee i
synovial flurd, approxymating the concentration i a pru}mwme
filtrate of plasma, may be suspected. The fact that the earliest find-
Ings observed upon wucroscopie examination of artieular curhlz.m‘
are the deposits of urate m the upper layer suggests a .m]grah(}n
of urates from synovial flud rather than from the capillaries in
the osscous structures %

Duckworth 67 was the first to demonstrate urate nr_vvtn!sA)\'m'
Jectmg mto the matrix of the eartilage perpendieular to the Joint
surface. This observation, together with the finding of a synovibi%
sonvineed Pommer 191 1% as well as }is suecessor, Tang,"* that the
nitiating process probably was in the jont cavity and umf deponits
»f urates n the cartilage followed Minor tranma to & portion of the
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tration of any one of these preparations, it is not believed that
thus action per se contribntes significantly to the therapentie resnult,
In the order of efficiency, I believe that ACTH is the best of the
sterords in the treatment of the acute exacerbation. Net in order I
would place intra-srticular hydrocortisone, followed by the other
sterods without preference The ph of p itation of
avute attacks following withdrawal of ACTIH should be appreefated.
Tihns reaction mav be mvoided by eontintted administration of col-
chiewne, which should be fundamental in the mavagenent of the
acute attack, a5 will be nated {ater

Pathology

THE CHARACTERISTIC PATHOLOGIC feature of gouty arthritis
the deposttion of ] urat yitrate

(Na (CI10,Ny) - 1,0)

i artieular and persarticular structures, especially in the periph-
eral jomts of the extremmties. Despite any proof, I belicve that
deposition of urate m jomts precedes elimeal symptoms of acute
wouty arthritis Heeurnng deposition of mmcroscopie amonnts of
arate may continue for years before fophi are demonstrable grossly,
A relationsip between the mutial deposttion of wrates in arfiedar
strictures and an ncreased concentration of this substance in
synoviat fhud, approsimating the concentration in a protein-free
filtrate of plusma, may be suspected, The fact that the earlest find-
1ngs observed npon microscopre examination of artienlar ecartilage
are the deposits of nrate 1 the wpper layer suggests A migration
of urates from synovial flwd rather than from the capiDaries m
the psseous structures.®

Duckworth 87 was the first to demonstrate urate erystals pro-
jecting mto the matrix of the cartilage perpendieular to the joint
surface, This observation, together with the finding of 8 synotitss,
convineed Pommer % 2 as well as his successor, Lang,’* that the
witiating process probably was s the joint eavity and ﬂm't Teposits
of urates in the cartilege followed Minor tranms to a portion of the
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cartilage may be sufficient stimulus to imtiate the process. Once
the mieroscopic tophus is formed, addittonal precipitation of urates
may follow & phy sical-chemieal pattern stmilar to the salting out of
a substance from a supersaturated solution Opposed to this theory
were the conclusions of Ebstemn® and Brogsitter,*® who conrerved
of a reverse path, 1¢, urate erystals migrating from the epiphysis
to the articular surface There has been considerable diseusston
also regarding a tropism of articular cartilage for urate salts
Ebstein® championed the theory that foeal neerosis antedated the
precrpitation of urates We favor the explanation offered bv
Pommer, since the pathologie examination of the cartilage in gouty
patients reveals deposition of urates withont assoeiated necrosis
Another argumeut agatnst the focal necrosis theory 1s the unlihel-
hood of a neerotizing proeess responsible for such widely dissem-
nated tranma developing progresstely over a period of many years
Urate depostts are prone to develop n avascular, rather than in
vaseular tissue 3% The predilection for cartilage, epiphyseal por-
tions of bone, <ynovial membrane, bur<ae, ligaments and tendons 15
ble for articular (rrate TII}Y Those severely
aﬁhctcd mav be riddled by urate tophi 1n these several structures
Onee the process has started m the Joints, the tendency to precipe-
tation of wrates 1n subcutaneous spaces about the joints s en-
haneed (rraTE IV) Soft tisues some distance removed from the
sulnernble stenctures rarely are 1nvolved exeept for the hidneys 218
Topht are conspreuously absent Erom musele, liser, spleen, lungs
and nervous tissue There are, however, & number of rolated cases
m whieh wrie aeid depowts have been recovered and identified
chepueally i atypieal areas of the body Thess jnelude the
eye, 0 ¥ the corpus cavernosnm and prepuee of the pems?t
tongue  epiglottis, vocal cords, arytenowl eartilage'! the aortic
valve ™ the nutral vahie 40 2% and the myovardium "

Articnlar Structures

The gross appeaiance of a gouty jotnt depends upon the age of
the patient and the duration and severity of the articular disease,
4 joint 1 a young or middle-aged person which has been the site
of only a few acnte attacks of gout may show little save for a few
microscopie urate deposits As the depowits spread over a larger area
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tration of any one of these preparations, it 1s not beleved that
ths actson per se contributes sigmficantly to the therapeutic result
In the order of efficiency, T believe that ACTH is the best of the
sterords 1n the treatment of the acute exacerbation. Next in order I
would place mtra-articular hydrocortisone, followed by the other
steroids without preference. The phenomenon of preciprtation of
acute attacks following withdrawal of ACTIH should be appreciated
This reaction may be avoided by contimued administration of col-
chicine, which should be fund. 1 m the of the
acute attack, as will be noted later

Pathology

TiL CHARACTERISTIC PATHOLOGIC feature of gouty arthritis iv
the deposition of i} urat hydrate

(Na (C5H304Ny) - 11:0)

in articular and periarticnlar structures, especrally in the periph-
cral jomnts of the extremities Despite any proof, I believe that
deposttion of urate 1n jomnts precedes chmieal symptoms of acute
gouty arthritis Reeurring deposition of microscopic amounts of
urate may contiue for years before topht are demonstrable grossly.
A relationship between the 1mitial depostion of urates mn articular
struetures and an nereased eoncentration of this substance in
synovial flwd, approxmating the concentration in a protein-free
filtrate of plasma, may be suspected. The fact that the earliest find-
1ngs observed upon microscopic examination of articular eartilage
are the deposits of urate i the upper layer suggests & migration
of urates from synovial fluid rather than from the capillaries in
the osseous structures 1%

Duckworth 67 was the first to demonstrate nrate crystals pro-
Jecting into the matrix of the eartlage perpendicular fo the Joint
surface This observation, together with the finding of a synovitis,
convineed Pommer 191192 yg well as his suceessor, Lang,'*® that the
inttrating proeess probably was in the joint canity and that depostts
of urates in the cartilage followed Minor tranma to a portion of the
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cartilage may be sufficient stimulus to inttiate the process Once
the mueroseapic tophus 16 formed, additional precipitation of urates
may follow a physical-chemical pattern sinular to the salting ont of
& substance from a supersaturated solution Opposed to this theory
were the conclusions of Ebstein ® and Brogitter,*® who concenved
of a reverse path, 1e, urate erystals migrating from the eptphysis
to the articular surface There has been constderable discussion
also regarding a tropm of artienlar cartilage for urate salts
Ebstem * championed the theory that focal necrosis antedated the
precipitation of urates We favor the explanation offered by
Pommer, sinee the pathologic examnation of the cartilage 1 gouty
patients reveals deposition of urates without assectated necrois
Another argument agamnst the focal necrosis theory 15 the anhkel-
hood of & neerotizing process responsible for such widely dissemi-
nated trauma developing progressively over a pertod of many years
Urate deposits are prone to develop in avascular, rather than in
sascular tissue *™ The predilection for cartilage, emiphyseal por-
tions of bone, ¥¥novial membrane, bursae, ligaments and tendons 1s
for articular pl {rrate ITDY Those severely
»ﬂhcted may be riddled by urate topht s these several structures
Onee the process has started 1 the jownts, the tendeney to precip-
tation of urates in subeutaneous «paces about the jomts 15 en-
haneed (rLate IV) Soft fisties some dintanee removed from the
vulnerable structures rarely are myolied except for the kidneys 1%
Topht are conspruonsly absent from muncle, Iiver, spleen, Iungs
and netvous tisste There are, howeser, a number of 1solated cases
m which nre acid deposits have been recovered and identified
chemueally sn atypical areas of the body These include the
#8 2% the (orpus eavernosnm and prepuce of the pems$t
tongue, epiglottis, voval cords, arytenoid eartilage,'! the aortie
salve ¥ the mutral valve ¢ 253 and the myocardinm '+

Articular Structures

The gross appearance of a gouty Jount depends upon the age of
the patient and the duration and sevenity of the artreular disense
A jomt m a young or middle-agzed person whiel has beer the site
of only a few acute attacks of gout may show httle <ave for a fon
mieroseopie urate deposits As the deposits spread over a larger area
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Fi0. 10 Roentgenogram of the left foot of 5G., a 46 year old male with &
22 year lustory of estensive gouty arthnitis A cousw was sumilarly afficted
There was enideno of mtrogen retention. Tho concentration of urie se:d tn the
serum was a8 Jugh a3 123 mg /100 ml The patient responded well to the col-
¢hicme Benemid regimen over a period of more than four years Fuswon of the
metatarsal phalangeal jownts of tho great toe and n urate tophus in the soft
tissues are illustrated. There 1s some inerease 1n ealeafied matersal about the

bunion joint

during the progress of the malady, they may finally cover the articu-
lar cartilage There may be Lipping and grooung in older persons,
evidence of degeneratrve Joint disease In an advanced case of gout,
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irrespective of the age of the patient, urate deposits may be inter-
mingled with structural changes of degenerative jont disease and,
1 other areas, with changes similar to thace observed in rheumatoid
arthritis This fact has Jed some climeians and radivlogsts to
desirnate gouty artbritis as a ‘“‘mrxed” type of arthritis This
synovial membrance may hypertrophy, and extensive erosion and
destruetion of cartilage may be followed in some 1nstances by fihrous
ankylosis or by beny ankylosis (Fra 10).

Caleium deposits have been noted infrequently in soft tissues
(puaTE V) following prolonged urate deposition (ri6 11}, they
may be detected 2lso 1n the cartilage of an affected joint ** Ab-
normalities caused by urate deposition n gouty joints usually are
associated with absorption and not deposition of calerum salts The

1 idered to be ch istie of degeneratne jomnt
dnenee are pssoaiated with caleium deposition but are not belirved
to be an integral part of the pathologieal alterations 1n gouty jonts

The material selected for microscopie exmmunation must be
prepared with special eare by a laborious and painstaking techmque
of urate erystals are to be demonstrated (PLATE VI} A nonaqueons
solutton 15 preferred for the fixation of specimens sinee urates arc
soluble 1n water Absolute aleohol serves this purpose well The
eartilage eells lose their normal appearance following mnfiltration
with urates and subsequently are replaced by this substanee as the
maston from the superfictal layers proceeds Gradual progression
of urate infiltration eauses large portions of cartilage to be mvolved
with the resulting devel of clefts and iereg The
eartilage stains poorly, may be fibnllated and the lacunae often
contam large numbers of cells Other portions of the diseased carti-
lage may be covered by a fibrous pannus arising from the <ynosral
membrane At the junction with the artienlar eartilage, the pro-
liferating synovial membrane appears beneath the cartilage with
destruction as well as thickening and pannus formation over the
cartilage #13 In location and superficial appearance, the pannus
does not duffer from that seen in thenmatowd arthritis exeept for the
deposits of urates The pannus may cover the entire cartilaginous
structure with extensive urate encrustations * Subcondral areas,
medullary spaces, capsules, hizaments, tendons, burcac and other
periarticular structures may be invaded eventually by urates
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Fra 11 Roentgenogeun of the left foot of FAL, a white male who had
suffered from attacks of arthritis mnce the age of 6, He died at the age of 36.
He was the most severely afilicted case of chrome tophaceous gout rm 0Ut series
Many tocs and fingers were ampatated over & period of twenty yeara Massise
urate deposits were present an alt of the extremities together with extensise

ealesum deposits (See PLATE X}

Periarticular topht are composed of fibroblasts, palynuelear
cells, Iymphoeytes, plasma cells and giant cells interwoven with
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urate erystals, 1 some mst , a1 inteuse 'y reaction
1< apparent A soft tissue tophus may contaim & core of cholesterol
and other necrotic debris surrounded by urates ¥ 14% The tissue
wells are crowded as the tophus enlarges and an avascular mass
of urate resuits, eventnally causng their death, The subeutaneous
tophus 15 surrounded by a conneetive hissne capsule when 1t reaches
a «17e that 13 cosmetically unattractive

1t i deemed unneeessary to postulate that urate depostts cause
neerosis vf bone during or after infiltration of the meiullary or
cortiral spaces It suffices to avsume that urate deposits in apposition
to bony trabeculae inhibit osteoblastic activity and that as bone 15
resorbed normally, 1t is not replaced n the mmmediate viemity of
a tophus Since bone is capable of regeneration, however, 1t 15 possi-
ble with the appropriate therapeutic agents, for tophi to be resolved
and normal bone architecture restored This series of events prob-
ably is unusual, and unfortunately, most tophi that develop 1n bone
merease in size rather than decrease At least, this was the wmenitable
sequence prior to the mtroduetion of Benemid seversl years ago
Bubsequent studies may furmsh proof that it is possible for urate
1ophi to be replaced eventually by normal trabecular pattern under
the persistent nfluence of Benemid

Kidney Tisvue

The kidneys constitute the only vital structure that frequently
15 affected 1n patients with gout In spite of great vamability 1n
the patholagic changes 1n the kidney that have been reported, the
seversty of the morphologie alterations may be wnrelated to the
elinical course of the divease The kidueys may be normal 1n size
and weight or they may be small and atrophie and less than one
third of the normal wize The eapsule may strip easily or with some
diffienlty The exposed surfaces may <how nunimal or mavked
searrng (roatt VIDY I urate deposition 1s shight, 1t wall be
vudent only from a gritty sensation as the kidney is seetioned wath
the kmfe A eareful scarch with a dissecting mieroscope should, be
mnde 1f urate crystals are suspeeted but are not nlentified grossly
Urate depoats are visihle readily npon the rut surface of the kidney
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Hence, vascular nephritis may be considered a satisfactory diagnosis
at the pathologiec examination 1n some imstances Modern and
Neister 1% hate discussed the *‘gouty kidney’’ recently, and beheve
that certain climeal chavacteristics distingtuish 1t from other types
of kidney dysfunction The findings as tabulated include a fixed
specific gravity of the urine, azotemia, ahsence of elevation of blood
pressure, miumal or absence of protemuria and mmimal exeretion
of formed urtnary elements, resp The pathol process
15 thought to be sscending due to compressinn of the colleeting
tubules from urate deposits Atrophy of the nephren which the
tubules subserve follows exentually Such a passtve process explains
the absenee of albuminuria and eylindruria as well as the slow rate
of development of azoterma I do not believe that the lesion 1s as
specific pathologeally as deseribed by Modern and Meister, and the
total elimeal charaeteristres are present an but a small percentage
of patients with gout Thus, most of the patients wn our series show
a normal concentration of urea mtrogen, not azotenna, an elevation
of blood pressure may be observed In a significant number, and
proteinunia 15 a frequent findimg 10 patients whose prognosis 1s not
ominous

Pathogenesis of Acute Symptoms

‘THE FIENOMENOY oF the acute atticular episode 1 gout 1s not
vnderstood The various speculations regarding the pathogenesi
of urate deposition have been discussed 1n the section on Pathology
Presumably urate mfiltration of jorut struetures precedes acute
articular symptoms Zevely and assoerates*** have reported miero-
scopie findings of knee joint biopsy that support this presumption
One patient, an §0 year old male, subjected to biopsy at the time
of the first attack of aeute gouty arthritis, showed collections of
urate deposits m the synovial membrane without other evidence of
tophaceous gout Once joint structures have been mvaded by urates,
they are never immune to an acute attach Why urie a2e1d 15 depostted
m relatively asvascular tissues has not been deternuned Increased
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X-ray Findings

A SIONIFICANT PERCENTAGE of patients with a history of gout
extending over a period of years may show no abnormalities in a
roentgenographie study of the bomy structures between attacks
During the acute attack, there may be soft tissue swelling but no
essential change 1n the hard tisswes Thus, roentgenographic exam-
nation may provide ne diagnostic help at the stage of the natural
Tustory of the disease when diagnostic help 15 most welcome Several
patients 1 the seventh or eighth decade of Iife have satisfied the
other diagnostic eriterta for gout in the intereritical period without
revealing findings by x-ray 1dentifiable as eharactenistic of the well-
developed ease Iloweser, each patient suspected of suffering from
gout should recenve the benefit of roentgenographie studies, particu-
larly of the feet, 1f for no other purpose than to obtain the informa-
tion for the record The x-ray films reprodnced m this menograph
illustrate morbid changes, and normal films arc not shown The
proportien of miolved joints to normal Joints 1 a series of pouty
patients 15 not truly representative, therefore, 1n this presentatron

The changes that may be observed in the roentgenograms of
the extremities are confirmatory at times, at other times, they are
nonspeeific 1% 25 The metatarsal-phalangeal joint of the preat toe
15 one of the first structures to show chronte changes by x-ray In
FIGURL 12, narrowing of the metatarsal-phalangeal joint of the great
toe with minimal bony overgroswth at the margins 13 noted There
s minnnal decreased density of the mid-portion of the head of the
first metatnrsal adjacent to the jont space The magmified x-ray
films of the left foot are shown 10 rIGurE 13 A small levion breaking
through the medial cortex of the head of the first metatarsal almost
certatnly 15 a tophaceous deposit Mimmal changes are illustrated
also mn FIaUREs 14 AxD 15 In FI6URF 16 & somewhat larger tophus
13 llustrated in the metatarsal-phalangeal joint of the great toe
Roentgenograms of the opposing foot 1n this patient were negative
An example of several tophi in the great toe 1s 1llustrated in FioUse
17 Changes present 1 both feet are more advanced on the right
and imvolve partieularly the head of the proximal phalanx of the
great toe A destructive process ymolving the major portion of the

50
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———————X-ray Findings
A SIGVIFICANT PSMCENTAGE of patients with a history of gout
extending over a period of years may show no abnormahties in a
roentgenographic study of the hony structures between attacks
During the acute attack, there mav be roft tissue swelhmg but no
esential change in the hard tisues Thus, yoentgenographie exami-
nation may provide no diagnostic help at the stage of the natural
history of the disease when diagnostic help 16 most welecome Several
patients 1 the seventh or eighth decade of hife have <ativfied the
other diagnostie criteria for gout in the intercritical period without
revealing findings by x-ray nlentifiable ac characteristic of the well-
developed ease However, each patient suspeceted of suffering from
gout shonld receive the benefit of roentgenographie studies, partieu-
larly of the feet, 1f for no other purpose than to obtam the informa-
tion for the record The < rav films reproduced m this monograph
Wustrate morbyd changss, and normal films are not shown The
propertion of utohied Jonts to normal jointa i A series of pouty
patients 1< not truly representative, therefore, in this presentation
The changes that may be oheerverd 1 the roentgenograms of
the estremities are confirmatory at times, at other times, they are
nonspecific 144 25 The metatar<al-phalungeal Jont of the great toe
15 one of the firct struetures to show chrome ehanges by x-ray In
FIGURE 12, narrowing of the metataral-phalangeal Jount of the great
tos with minmal bony overgrowth at the margins w noted There
s mmmal decreased density of the mid-portion of the head of the
first metatarsal adjacent to the joint space The magmified x-rav
films of the left foot are shown in vierrs 13 A small lesion breaking
throngh the medial cortex of the head of the first metatarsal almost
eertamly 19 a tophaceous depoat Maumal changes are ilustrated
also an FrouRes 14 axp 15 In siavrr 16 a wmewhat larger tophus
13 illostrated an the metatarsal-phalangeal Jont of the great toe
Roentgenograms of the oppostng foot 1n this patient were nepatrve
An example of <everal topht in the great toe 15 illnstrated 1n Fioune
17 Changes present 1n both fect are more adsanced on the right
and involve partieularly the head of the proumal phalanx of the
ereat toe A destructive process imvolving the major portion of the
e
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Fio 12 Rocntgenogram of the right foot of W B, a 52 year old male who
has suffered from gouty arthritis for more than twenty years Many of the
jomts of the hands and the fect arc mvalved symptomatically Colehicine and
Benemud have been taken for sltghtly moro than eighteen monthe, This hue
resulted 1 the best year sinee 1940, There 15 narrowing of the metatarsal-
phalangeal jomt space of the great toe, with mumml bany overgronth at the
margins There 13 mmimal decretsed density m the mid portion of the head
of the first metatarsal adjacent to the joint space

shaft of the middle phalans of the fourth toe 15 shown m FIGURE 18
On physteal exammation of this member, a discharging urate sinus
was apparent There 1s also soft tissue swelling in the region of the
interphalangeal joints of that great toe with arcas of destruction
on the opposing margins medally

The characterstic finding 1n the gouty Joint represents eircular
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F10 13, Resntgenagram of the nght fuot of ¥ €, a 42 yenr old mule who
bad expencnced aymptoms of Mistress 1 the feet for only two months when
firet acen The concentration of une aeud in the perum was 60 mg /100 ml
X ray films of the left fovt were angative A small kmon breaking through the
medial eortex of the head of the first metatarasl oppostte the semamoid hones,
tulieved to be a tophus i3 Nuateated

or oval areas of decreased density, arcas of rarifaction In some
instances, the tophus appears to be untlocular and of the same
density throughout In other jomnts, the appearance of smaller and
larger topht superimposed 15 created The periphery of the bony
tophus wsually 1 dstinct and sharply defined A tophus on the
medial aspect of the great toc ts shown in Fravrr 19 Moderately
extensne changes n the hands are illustrated 1 FI0UREs 20 AND 21,
m the shoulder in Fravke: 22, elbow in FIGURE, 23, the ankle 11 FiaURT
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has suffered four nttacks of acute gout, the first one tn 1051 The last attack
began 48 hours following extraction of a cataract from the Jeft eye The serum
uric acid was 74 mg /100 ml, Areas of decreased density aro present in the
medial and central portiens of the head of the first metatarsal,

24, wrist in Fioure 25 and patella in FIOURE 26 ¥ The hand of a
patient with moderately severe gout 1s shown in Fravse 27, and again
three years later 1n FIGURE 28

Demmnerahzation of affected parts may be extensive or local-
ized The end result of ineralization of a ¢ ibed area is
complete replacement by sodium urate, Generalized demmeralization
of an affeeted part is & non-specific result of arthritis from disuse,
not & dissermunated replacement of caleium salts with urate salts
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Pl 15, Reentgenogram of the 1eft fout 60 same patient s 1o Fiaize 14
The tophus fn the conter of the head of the it metatamol i wilf defined

Circumoeribed nreas of deereased denaty are adgncent tu the artien
lar surface priginally and may msolve the artirular carblage later
a5 well a the shaft of the bone Nubsequently, there mny be narron-
me of the joint space and fibrous or bony ankyloms Infriquentiy,
there may be complete destruction of o Jont with replacement of
vartilage and hone hy fibrous trwue and urate deposits: These ad
vaneed changes may be associated with expansion of the cortex of
the epiphycend bone, whieh persists as o thin shell Dxtenwse urate
depossts, at other times, appear some thetanes from the artrenlar
surface with expansion of the eortex

Deposition of ealeyum 1 a urate tophns 15 an unusual finding
Vrate depocita exhibit ecsontially the satme ressstance to X-ray pene
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Fig 15 Roentgenogram of the right foot of a 59 year old male who has had
rheamatic heart disease for more than twenty five years. For six years be has
had interanttent nttacks of acute gouty arthntis, The dingnosis of gout was
not made until three years after joint symptoms first appeared The therapeutic
response to calehieine was excellent The concentration of urie aeid 1m the serum
bas been as high 43 92 mg /100 m! An osseous tophs 1s present on the medial
aspect of the head of the first metatarsal.

tration as the soft tissues of the body; hence they are neither radio-
opaque nor radiolucent The presence of ealerum 1 a urate tophus
is of little diagnostic value In ome patient caleium deposits were
widely distributed 1 the soft tissues throughout the foot (Fio 11)

All of the toes 1 this patient had been amputated surgically several
changes ted secondary

years earlier The r



X RAY FINDINGS kt

e

Fia 17, Roentgenogram of the nght foot of a 35 year ofd mate who has
auflered fntermittent sttacks o€ weute gouty arthntis emee the age of 0
Ongmally the symptoms were attabuted 10 acute rhoum e £t The sub
eequent eonrse muggested that gouty arthrit may respousible The famuly
Tustory 13 powtne for gout The concentration of wernm ure aend was 83
2 /100 ml Arcan of deealification are presct n the bead of the first
metatarsa) and the head of the proxima) phalant
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Fin 17 Roentgonegtam of the night fut of a 35 sear 11 male sho has
Buffered Infermiticnt Attacks of acute geuty antrilis wnee the age of O
Orsgiealle the svmg tome were attrilated te aeute ommatie fover The sub
woaent cours suggested that EUItY arthtits wae resperatle The family
Bitur® 1o pesitine for gt Tle soncertiatin of seram stie aril wae A3
MR 100 ml Aras nf deraleifoation K pesnt i the bead of the frat
metatareal aed the Lead of the provunsd |* iy
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F16 18 Roeatgenogram of the left foot of a 72 year old frmale who hnd
jount trouble for two decades On physical examination o wmus, discharging
urates, was noted on the tourth tor The eoncentration 0f urie aerd 1n the serum
was 77 mg /100 ml A destructive proeess wmvolning the major portion of the
shaft of the muddle phalanx of the fourtl toe 1s iliustrated There 13 8lso soft
tissue swellwg ahout the interphalungeal jomnt of the great toe with arers
of destruction 1n the hard tissues

hyperparathyrordistm or ““caleium gout,’”’ but there is no relation
to the urie aerd disturbance under consideration and **Kalk Gueht.”

The progression of chauges shown by x-ray film 1s unpredictable
It 15 reasonable to believe that it should be a function of the severity
of the uric amd disturbance and the frequency of acute attacks of
gouty arthritis Among several exceptions in our series fo this
postulate, patient F B 1s an example
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Fia 19 Rentgenogeam of the ktt foot oF n 56 venr al) wole who tas
suffered from gouty arthritte for more than eighteen vears He wasin ted for
long as one month at & time boeauss of arule junt ditress The eopeontratio
of urfe aebd in the asrum wax 75 mg 100 m) Korersl tophh ea the malil
Aapert of the grest toe ate sxidont

The roentgenogeams of the nEht funl of b B taken an 19w an g shown
in TRy 20, prceated munimal evidones uf geuts Arthota ond matbed ba'lus
valgoe, fug years laler, at the age of 95, the X rava werr pepwated P 70

The patient meanmhile had taken colebucine continmossds xnd bat suffered
e two mibd attarks durmg thie ;13 vear proed He Rat wit been plaend
on Trnembd, Levaune bis ot ans sufiaently midl to) ot f1 witkt iag thi
agent The significant charges over the six vrar por od therefure eame some
®hal s & surpriee and wore obaerved anh betanss 7 e v rae rraminations

mere done, ot becane of any seuts ditrese 1 e G tn contrant are ke
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Fio 20 Roentgenogram of the feft hand of a 56 year old male who bas been
afiieted with intermittent attacks of gout for more than fifteen years The
concentration of urie acid 1m the serum at the first examunation wag 12 mg /100
ml There were 1o ehrome deforming changes on physieal examination Several
osseous tophy are present about the head of the mddle metaerrpal as well 29

narrowing of the jomnt space

films sllustrated m FIGURFS 31 asD 32, which demonstrate progression of the
tophaceous deposits 1m some areas wath healing in other areas The patient
durmg this four-year perlod had Leen on colehieme daily and on Benemid

a major portion of the tume
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F16 20 Roentgenogram of the left hand of a 56 year old male who has been
afflieted vath intermittent attacks of gout for more than fifteen years. The
concentration of une acid 1 the serum at the first exammation was 12 mg /100
ml. There were no chrome deforming changes on physieal examination Several
osseous tophi are present ahout the head of the middle metacarpal as well as
narrowing of the jont epace

films 2llustrated 1m #10URFS 31 AND 32, which demonstrate progression of the
tophaceous deposits 1n some areas with healing . other arcas The patient
duning this four year period had been on colehiome daily and ou Bevemud
2 major portion of the tune,
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Tio 21 Roentgenogram of the nght hand of 2 76 jear old male who bad
, suffercl intermittent attacks of acute gouty arthntis for more thin thirty
years Tho dirgnosis presumably was not made until at Jeast tnenty years
after the imtinl symptoms The concentration of ure aud m the srum was
%6 mg /100 m! Fstensne tophacenus deposits were apparent on physical
exammation Many ovsenus tophn of varying aizes, immution of jomt space
n several areas and saheutanenus deposits are sllustrated There s also ealorl
eation of the arteries

In the gout studes, several anomalies, each of which 1s probably
unrelated to the metabolic dyserasia, bear comment The rocntgeno-
gram of the left knec of patient S IT 15 shown m Fluuke 33 A num-
ber ot attacks of awute gout had deselaped 1n this jomt, but the
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Fie¢ 20 Roentgenogram of the left hand of a 56 year old male who has been
affieted with ntermittent attacks of gout for more than fitteen joars The
concentration of urie 1exd 1n the serum at the first examnation way 12 mg /100
1 There were no ekrome deforming changes on physieal examunation, Several

sse0us toph: are present about the head of the mddle metacarpal as well o3

arrowing of the jomnt space

films allustrated 1n FIGURFS 31 XD 32, which demonstrate progression of the
tophiaceous deposits an some areas with healing in otber arcas The rmﬂ'dl
duering this four year period had been on eolehieine daily sod on Benem:

4 major portion of the time
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r old male wha had

Tio 21 Roentpenogram of the might hand of a 76 yeu
suffered 1ntermittent attacks of acute gouty artbritie for more than tlirty

t made until ot kast tweaty yearsy

years. The Quagnows precumably was no
et ston o aric acd 1 the serum wag

after the iuitial aymptoms Thi +uncentr
96 mg /100 ml atemane tuphincenns depomts were appurert on Physical
extmination Many owscons topti of swrying ey, dimimition of joint space
1 several arcas and subeutancous & pouts are lustrated Thero 1 abio eudeif

€ation of the arteries

In the gout stuies, seseral anomalies, each of Which s probably
unrelated to the mi tabolic dyserasia, bear comment The roentyzeno
eram of the left ke of patient § 11 15 shown 1 FIGURE 33 A num
ber of attacks o acute gout had developed 30t Jomt, bt the
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¥16 22 Roentgenogram of the tight shoulder of & 57 year old male who b1y
heen afftieted with acnte articular distress for more than twenty-fiie yedrs,
There were estensne toplaceous deposits about most of the Jonts of tho
extremities Amputation of the seseral digits had been neveasary, The concens
tration of urie aeid 1 the scrum was 9 8 mgg /100 mt Reveral bony topht sn the
anatomc neck are sliustrated There were no toph in the bony structures of the
left shoulder

film shows osteochondritis dessicans, not osseous tophi A saeiation
from the normal in the termnal phalangeal jount of H S. 1 illus-
trated in riauRe 3¢ The possibility of a tophus was raised, hut this
15 an unusual site for an 1solated Iesion The small acecssory bues
at the base of both distal phalangeals of the great toes and medial
aspects hilaterally represent congenital variations, FIaURLS 35 AND 36
are x-ray films of the feet of J G, 2 gouty patient, The left foot
has been smaller since emldhond and has not deseloped to the same
legree &s the Tight foot Attacks of gout have appeared without
Liserimination 1n either foot
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Fi6 23, Roentgenogram of the nght elbow of o
tophareous gout. Th patsnt was pliced on the cytr axeem
1950 4 striking redueton w dns of meapaclty | roge
fRee i g2y ——
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Flu. 28 Roentgenogram of the hand shown 1n FIGURF 27, three years later

13 evident with of the expanded cortex of the digits
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Fra. 30, R of the same in TiaTRF 29, mx
years later, Thero ate soveral punched out aseas in the metatarsal phalangeal
Jomnt of the great toe, wath minmnal marrowing of the jont space
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X-RAY FINDINGS

S

&

Fi5, 32 R of the hand m FiauRE 31 after a lapse

of four years There 3 evidence of progtession of the tophuaceous deposita 1n the
metacarpal-phalangen] aria of the indes finger a3 nell ay evidence of healing
m the Mttle finger, Tho patient had recencd caleheme daly and Tenemid

seregularly,
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92 X-BAY FINDINGS

¥ia 31, Roentgenogram of the toe of a 38 year old male who suffered from
acute attacks of gout for one year only. The father also suffered from gout.
The masimum concentration of unc acid in the serum was §0 mg./200 ml
Acceasory Bones at the base of both distal phalenges of the great toes on the
medial aspects are present These represent congenital varations,
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suffered from gout for fiftcen years The mother had gouty arthritis The
patient had a congenital deformity af the left foot The metatarsal phalangeat
Jomts of both great fors were the mtc of acute cprsodes on seversl occasions
Chimeally, there was no diffcrence 1 neidence of acute bouts between the left
2nd nght foot The patient was placed on the colehieine Besemud regimen an
1950 and has not lost any tumo from work in the internm There are munual
changes only 1a the bony structures
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X-RAT FINDINGS

F16. 3¢ Roentgenogram of the Ieft foot of the patsent illustrated 1n FIGLBE
35 The mmpaired bone deselopment 13 apparent
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96 CLINICAL DESCRIPTION

goes to bed, and falls asleep in good health but about two hours
after Midmght, he 15 awakened by a Pain, which usually affects the
great Toe ' As the pamn hecomes progressively more excruciating
1 a relatively short period of time, agony may be incapacitating
It has been described as sinular to the dilocation of a bone, the
gnawimng of an affected joint by an angry dog, the instillation of
molten lead into the jomnt or the compression of the member in a
carpenter’s vise

Another classic description is that of Str T, Chifford Albutt,
published in 1920,

“*He becomes pettish, snappish, gloomy, he sleeps ill or too heavily, 58
restless or torpid, and dreams uneasily or mn mughtmares Ilis head aches,
with a dull heavy ache, or as & migraume An early mign 13 an wregulanty of
the bowels, the motions may bo constipated or irregularly loosish, sticky,
lampy, and more oftensise, and i the motions mucus may be plainly visble
The belly 15 tumid apd flatulent, and tho regions of epigastrium pnd hwer
become tender, and even pamful to pressure; probably a yeferred pasn from
a stretehed hepatic cipsule . , . The stomach 13 windy, the appetsto falls of,
and eructations, acrid or carrying savours,of former Rieals, sre troulesome
The whole venous pressure secms to rise, 80 that gouty persons are hable te
piles, Streaks of nfammation may be scen along the lymphatic sessels The
tongue 13 coated, 1 a few eases red and stnpped, but usnally whte vpon &
red ground, or carpoted with & thicker browmsh fur, The patient grinds b
teeth, partly beeause bis mouth is sour, partly because there 1s & deeper vt
easiness, as it were i therr roots; a slightly alieolar periostitia has been
pupposed Ilawking, up to vomiting, especially of a morning, may e fre
quent ., Disorders of the hertt’s function often take n large part in thest
phases; palpitation, intermuttences, thyobs, flutters Coneerning tho urint, v
are wont to say that 1t 15 scanty and lateritious, thick with red or purpl
urates *’

an effnsion into the
os The
and

The pan of acute gout is eaused in part by 0
joint eavity as well as by edema of the surrounding soft tissu
synowial eapsule, somewhat inelastie, is sensitine to pressure
manifests maximal tenderness usually on the lateral xﬁpcc.t of an
involved joint. This phenomenon may be demonstrated pﬂmc.ulad."
upon examination of the proximal jomt of the great toc if this
member is afflicted One or more Joints may be i olved simultaze:
ously durimg an acute hout, or several joints may be mvolved suc-
cessively, similarly to mugratory polyarthritis of acute rhe.umﬂm
fever An acute gouty joint also mimies a septic proeess with tbe
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¢ required ~ome peﬁuns’mn to withhold antibiotics Forty-aght
Jours later, following & full course of colehicine the fever had sbated
and the joint gymptoms had dleared markedly-

The urine output M2y pe scant, 28 with any acute febnile
response i abundant quantities of fluids are not jngested A leuko-
cytosis and an jperease 10 the sedm\cntahon rate WAy be 0‘!\?\‘\9'\
Large jomts notably the knee, may e the site of amassite effusion

SEVERE ATTACK OF couT
PATIENT ™ .

TEMPERATURE *F

PULSE/MN

w4
|
v 2
2
z
% o

w0
0GTOBER
Fio 31 The pulse and temperature Tesponst Quring acrere attach of gont
n attack

1§ spectfic measures aré not mst\tuted, the duration of al
. pe of sho

18 \mpredmm\)\c The first attack may

subside ¥ ithim & few hours as mp\d\y as it appearety wi

counsel of a physiciat: or 1t Ma¥ persist or

several weeks The \mpredictabﬂny of the severity & e du

of an acute attack has proved o pitial at times 1t the therapeuti®

evaluation of various anti-gout procedures.
A 49 year old male, AT, whos® family

m! s o history 1% posu'n'e for
zout, bad ‘mtermuttent attacks of acute artic

lar distress for more
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1 the ten-)ear period, the most recent a(tach four montln prior
to the hospital ad The 1 1 jomt of the
great toe has been involved during each boul The longest period
of meapacity was 20 days Colchieme was preseribed for the first
attack but was disearded subseqnently when the di of gout
was questioned

Proper management of the acute attack should lead to sigmfi-
cant improvement and partial rehabibtation withm 24 hours and
essentially normal function not more thar 72 hours after beginning
therapy In the case of a severe attack, either untreated or made-
quately treated, one or more weeks may elapse before rehabilitation
appears Qeceasionally one encounters a patient with severe joint
<ymptoms whieh persist for several weehs, erther as a result of a
repetitive sertes of single attacks or of onme prolonged epsode
Rutledge and Bedard 2°* reported a striking example of meapacity
A 31 year old male was bedridden or chair-bound for more than
sixteen months mn the course of twelve attacks of acute gout over a
peried of mme years The diagnosis of gout had not been made,
possibly because no topht were demonstrated Patients with advanced
gouty changes and extensne urate deposits are more prone o pro-
longed bauts of articular distress than those nuldly afflieted This
statement 1s particularly applicable to those patients who are not
on prophylactic therapy Anti-gout agents, prophylactic and thera-
peutie, are unportant factors i preventing attacks, aborting mld
unes, and markedly shortemue the duration of severe ones, respee-
trvely

The subsidence of an attack 15 accompanted by diminution of
local 1nfi; and of systeme p It the
acute attack has perwisted for <everal days, desquamation of the
surrounding area (rLATC X) may be noted after normal funetion
has returned Once the acute symptoms have subwided, the sooner
normal function 15 resumed, the better the elimeal resilt Reatoration
of function rometimes 15 delayed nnneerssarily beeause of the re-
luctance of patients to use a Joint recently affected, partienlarly if
the Jomt 15 a weight-bearing structure
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The site of sente gouty srthritis is relativaly constant, the
metatarsal-phalangeal Joint of the great toe, right or left, without
diserimination, being most suseeptible. Scudamore,?3 fu 1523, col-
lected a nursber of observations on this subject. The great for 8o
one foot only was mvelved mitially in approximately 60 per cent
of a total of 516 cases Both toes were involved initially in 27 cases.
instep, ankle, heel, knee and hand, respeetively, were affected m
the remainder of the group In our series, the toes, ankles, knees,
wrists, fingers and elbows have been affected in this order. The hips,
spie, sacro-ihae, lavienlar and dibular joints are at-
tacked infrequently, but specific involvement in each area has been
documented. Tophaceous softening of the cervieal vertebrae with
subluxation has been reported by Kersley and assoeiates 13¢ and by
Kosokoff.19¢

Premonitory symptoms were the object of considerable attention
in the older e on gout, \: instabibty, ﬂatulenc?.
constipation, epigastnie distress, depression, insomnia and paipi-
tations bave reputedly preceded an acute attack Undoubtedly,
persons may have a premomtion of an mpending attack, but some
of the symptoms may be attributed to, or be associated with, pre-
cipitating factors and need not be an integral part of the ineipient
stages of acnte gouty arthuits. Xf one or more of these complaints
are observed repetitively a5 an mdividual variation, such a patient
should be encouraged to appreciate their significance and heed tl?v
warning of an ympending attack and hegin specific therapy
advance of articular distress

The interval betwreen attacks varies considerably, Several years
may elapse; 1 unnsual instances, 8 score of years may separate the
amtaal attacks 0 the early years after onset of articular symptonss
As the disease progresses, the frequency of attacks tends to b? aug-
mented in spite of the absence 1 many patients of chmeal ey x‘denf';
of chronic tophaceous gout Patients who show gross deposition o
wrates 1n and about the jowts of the extremities are prone to suffer
greater incapatity from acute gonty arthritis per year uniess

vlactie therapy 1s followed,
pmp’.‘l“ije foﬂowmgp )\msohexted Jetter is an stustration of the
desperate phght of some individuals.
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I, the manager of a trueking compiny, 12 ablo to hold s own with
18 truck dmvers m minot as Well a3 major matters Ihs fist attack of neute
gouty arthtitis eaused lam more misery than probably he had ever expert
(nced 1 s hie Ho was comvineed that the Devil was beginning to balance
the books prematurely I acute symptoms wero reheved wath colehueue,
and wathin 43 Nours all esidence of acute gout wis gome Beenuse of his
obesity. 1t was recommended that he reduies 23 pounds 1n body wesght, The
Wet nlowed inchuded pratany danty and ehminating only those ftems lugh fn

MILD couT
PATIENT H G AGE 55

107
81 X-RAYS OF FEET NEGATIVE
a
EH
3
29
%\
3
EH
&
w2
° 3 B §

1 3
° YEARS

f——— NO TIME LOST FROM WORK
A FEW TWINGES OF JOINT PAIN AT TIMES

Tz I

Fio 33 Erpermental obseriations upon tho concentration of ltmmdu'\l-w
neid over a span of mix years The only drug preacnbed was colehicine dm,:
The return to normal in urate concentration wsthout henefit of uncosutic drug:

19 unusual 1n our experience

putine substances, auch ag lner, kidneys and sweetbreads A high flard int .‘1:0
with aleohol 1n moderateon, and two colehicine tablets a d1yv were nmnm:vl e
recommendations The trinsformation during the follawing year surpresc o
friends as well as his physicizn The destied excess bady weight s ot
senstble rulcs of hning were tollowed and an nterest m ovie onmr ;M"
developed Prophylactic coleliteme has been faken regulirh Iur(l:x:; ey
and there I1e been no recurtonce of sente gont The rmxu-n""(lhl v of ve
a1 n the serum has fallen steadily (710 3%) This trend of ”:,,m e
1n the serum without the use of uricosurie agents am my expt

exteption
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104 PRECIPITATING AGENTS

mately responsible for an acute attack has been adduced While the
wsult to the body 1s believed to be general, yet any insult to the
body, general or local, concetvably may be an ineiting agent. The
matter of sex 1s supported by even less statistieal evidence A limited
number of patients with gout seen in this cltnie have volunteered
the admission of a dimmution in libido prematurely. It is probably
difficult to evaluate ‘‘prematurely’’ in any case, but especially so
in a chronic malady snch as gout. On the other hand, information
tendered by at least two patients leads us to suspect the fallacy m
this area. One male 1n his late 70’s and another in his early 80’s,
both with gout, have volunteered without boasting, persistence of
lindo and retention of sexnal capacity.

The hereditary metabolic nature of this malady would seem to
make gout 1mmune to merdental items such as food and drink 'I:he
presumption that particular foods, except those of high pur.me
content, are harmful to gouty patients 1s not merely an empinc
observation, 1t 1s a prejudice Even foods high in mitrogen and
purine substances sometimes fail to incite an acute attack and are
not partienlarly reliable as a provocative agent in the diagnosis of
the malady There are several agents that have in seleeted mstances
a closer relationship to acute gouty arthritis than do food and drink,
These 1nclude drugs, trauma, acute infections, blood loss, prolonged
bedrest 2 and surgical operations 11

WO, a 57 year old white male, first scen m 1952, was suffering from
acute artzeular gout of the metatarsal phalangeal yomts 1n both tho night and
the left foot Tho dustress appeared several days following surgery for repur
of an mgumal Jiernia. The family hustory was megative for gout His ontt
history Tevealed a functionless kidney from tuberculosis The urine shoned
a 3+ albumnuria The PSP everetion was 55 per eent 1n two hours, The
mammum speeifie gravity of the urmne was 1018 The blood pressure wis
normal. Since this was the first attack of gout, the patient was not placed
on Bememud, Colehiene, 05 mg daily, was recommended The serum fevels
are shown 11 FIGURE 6 17 C has not liad any trouble in the antervening four

years,

Sydenham urged pattents to ‘‘keep the mind quiet” in orde:
to avoid acute gout There are a number of examples among (:;‘;-
patients of emotional tranma provoking an acute attack, such as th

_ following record,

)
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with articular symptoms 1+ beleved to be another example of a
nonspecifie insalt to & suseeptible subject When the causal relation-
ship 1s sufficiently precise, as 15 the ease in some patients, prophy-
lactre therapy may be considered #48

Complications

KIbNEY TMPARMENT, with varsing severity of Inpertension
and arterioselerows, ts the only eritteal compheation of gout In
“pite of the frequency of this omplication, m only a small per-
centage of cases does It result in uremia and premature death The
oft-quoted observation of Gudzent 1" that enly four of a total of 77
autopsied eases of gont showed no evidence of kidney disease peeds
wterpretation before drawing sweepiny conclusions The detection
of straetural changes 1 the hudney does not imply serious dysfunc
tion of this ergan In fact, there are several patients under our
observation who have laboratory evidence of well-developed renal
disturbanes without «igmificant reduction in longewity (ria 39)
Among all of the patients with gout i this chinie, almost 50 per
cent shown some evidence of remal dysfunction However, only 6
per cent show a persistent inerease m the coneentration of blood trea
nitrogen (Fla 40), and onl} three patrents have died during the
past decade prematurely beeause of utemia Several deaths, to be
sure, have ocenrred from eauses not related directly to severe remal
msufficiency

The detectton of hidney involvement in the initzal stages of
the natural history of gont depends upon routine Jaboratory findings,
e, albuminuria, cells or casts in the sediment, ympaired concen-
trating ability, 1nereased concentration of urea n the blood, and
abnormal intravenous pyelography, respectively The first four
Iaboratoery procedures hate been perfortned routinely in each pattent
with gout seen in this clinte; the fifth procedure has been per-
formed 1f 1t scemed indicated The various terms applied to the
kidney wvolvement 1n gout and mentioned m the discussion of
Pathology mdicate the lack of defimtive characteristies, elimesl as
well as pathologic A slight trace of albumin and & few formed
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elements in the centrifuged sediment may precede by several years
the initial artieular symptoms, the passage of a renal stone or urate
gravel. Impatred excretion of phenolsulfonphthalein dye, mabihty
to concentrate solids and poor funetion, as noted during intrave-
nons py elography, appear in the course of regression of renal per-

MODERATE GOUT
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Fra 39 Lxpernnental observations on n 73 year old earprnter who had -nf:;m(
acute attacks of gout for a number of years, Colelicing was the onfy r\lr:
prescribed for an cight yenr period, During fhis timo the rnnr(mmholn(:n
bload wrea rteogen was abave normal in all except one d\-rormlmnuon’nm“”"n
urne, repeatedly, showed 4 trace of albumnn The DS T, excretion in l;e
was normil and the speetfic gravity of the urine was essentially normal.

formance DPersistent mitrogen retention, when observed, na ]hfﬂ
manifestation The terval between the appearance of n]bmmnu]rm
and the development of nitrogen retention may bf‘ several dec‘?: :‘;\

The protracted course of renal dysfunction in gouty pnl}(:ror
with demonstrable renal discase is characteristie. A dinznosls o
chrome nephritis might be assumed if proper emphasts “Pi? :‘i\
given to the history or present findings of ?Olllt nyn.nmm?: ‘ofoum
a diagnosis of chrome nephritis definitely justified in spite
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F.D, & 50 year old foreman 1 the plast, with & ten year history of
gout bhas shown Do symptoms or laboratoey esidence of lead intomention
When seen first In 1947, ho atatcd that he was forced to accept from one to
1170 seeks of meapacty cach year becavse of zeuté gouty arthrihis Colehiome,
05 mg bad, nan started at that trme 1o contrnucd o experienco several
mi)d altacks each Fear, but none so sescre 2y to equse lows of tnne from
vork, Early 10 1954, Benemud, 05 Gm tad, wis added to tolehizine, The
tollowing year the 1atake of Benemud w2y decrersed ta 05 G b1d. During
the three year punod on tiy regunen only one mild attack has oceurred,
again not severe enough to keep hum from work Several years after FD.s
first sttack, one Lrother with no history of lead exposurd developed gouty
arthntis Two other workers sn the same plant suffered from gout, but
nono of these three instances w19 kad 1ntoxieation under suspicion ot Judged
fo be an etiologie factor n the production of gouty arthribis.

The comnerdence of drabetes mellitus and gout 1s low 1** There
are two patients with gout in the current series who have mild
diabetes mellitus controlled by diet, These examples are similar to
the ¢ase of the patient described by Engelhardt and Wagner,™ who
did mot require tnsulin for regulation hut showed e blood sugar
as bigh as 280 mg /100 m! during o glucose tolerance test
Althongh the patrents with gout appear to be somewhat prone
1o obesity, no good statistical data support this deduction. With
but & few exceptions, the patients i our series are not overwerght
The reasons for cantroning agawnst obesity are largely gemeral,
although obesity puts an added load upon weight-bearmg jomnts
Adlersberg? has reported a scries of 27 patients in byper-
cholesterolemie famjlies, One third had hypernricenna, one theed
had borderline values for serum urate (between 5 and 6 mg /100
ml ) ; the values in the others were less than § mg Several members
of the family had charactermtic manifestations of gouty arthritic
Metabolic maladies of unknown etrology found coexisting with
gout are Paget’s disease, g lmperfec!a, M Stewart-
Morel 5 and pseudo-p ypoparathyroidism 490 Gai-
rod ® observed three patients with Paget’s disease and gout, After
the eponymuc term of the former malady had been mtroduced,
Paget 13 commented upon the coincidence Serre and Mrowze %14
Teported four instamces of the coeyisting maladies A reasonable
explanation 1s the neidence of the respective diseases in mature
males There 15 no recogmized ehemical disturbauce common to both
walades to secount for the articular changes Allen and assocrates
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who had splenomegaly and immature whate cells m the crreulatmg
bloed .4 dhagrosis of polycythemma was made 1n five Four of the
mare <uffered from gouty arthritts before any symptoms of the
blood disorder appeared Attacks of gout began one, three, eight and
forty-one years, respectrvely, before the splenomegaly was dis-
covered In the other patients attacks of gout appeared one, two,
four, five and eleven years, respectively, after splenomegaly was
tiseovered In three of the nine patients, chronie gouty arthrites was
the chief cause of disability near the end of therr hives Xeray
therapy to the enlarged spleen produced dimmshrngly favorable
effects m subscquent courses, and wmn one patient, preciprtated an
attack of gout The bone marrow was hyperplastie m eight of the
mne patrents The relatively high sex ratio of females v» males i
this group 1s noteworthy

In spite of the possible oceurrence of an ¢levated white blood
«ell count n polyeythenta vera. no evidence of Jeuketa mn addition
appeared in any of the cases deseribed above Althongh leukema,
with an increased nuelere acid turnover, would seem to offer a
greater opportumty for the deselopment of gout, this outcome has
not been substantiated m our ehinteal experience Inereased metabo-
hism of any one of the three major bone marrow elements, erythro-
blasts, leukoblasts or megakarvocytes, should lead to an inereased
coneentration of eirculating uric aesd with the threat of deposition
1 jomnts and kidneys Nevertheless, instances of the garden varrety
of leukema and gout are spar<e 1 the medteal hterature 8t 212 237
The mnaugural drsertatron by Gluekman® 1n 1910 reviewed six
cases from the hiterature with lymphatic eell type 1n each case The
white count was as ngh as 104,000 1n one instance, and, m anotber,
202,000 Schultz 2 deserabed the clinteal course of a 21 year old
male who Wved opty a few days after admission to the hospital
The diagnosis was lymphatie Jenhemia m the alenkeme phase, the
white blood eell count was 4,600 Shorian 2 deseribed a 37 year
old male who suffered feom ehrame wyelmd leukemia The white
count was as high as 354,000 Following x-ray therapy an acute
attack of gout developed 1n the great toe The articular symptoms
responded to colehicine MeEwan ¢ observed one patient whose
Symptoms of ehronte myeloid leukerma covered a span of ten years
The diagmosis of gouty arthritis was substantiated by the presence
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of wrate tophi. The white blood count was as high as 90,000 and
the ure acid level as high as 13 6 mg,

We have recently reviewed the pathologic records of 91 cases
of gout. Therc was one ease of reticular cell sarcoma, two cases of
myelofibrosis, one ease of polycythemia without evidence of levkemia,
one ease of polyeythemia with lymphatic leukemia, and two eases of
polyeythemia with myeloid leukemia. In this group there was no
coexistence of myelord lenkenua and gout without predisposivy
polyeythemia. At the Roswell Park Memorial Institute in Bufialo,
& veview of 168 cases of lymphatic or myeloid lenkemua produced
one ease of elinical gout in the group.

The d purine bolism in ia may be consider-
ably greater than that in patients with gout Ebstein® Xepﬂl.'"‘ﬂ
the excretion of more than § G, of urates in 24 hours in a patient
with leukemia and gouty arthritis. In our study of ene p:'ml’m
suffering from acute myelogenous leukema without artieular

3 , we d ined the bolie pool to be appmxmmtfb
four times the normal size.®® Yit and associates ™ studied the in-
corporation of N'.labcled glycine in a patient suffenng {rom oty
cythemia and recurring gouty arthritis with tophaceous deposits
The protracted uric acid biosyntheas was presumed to rcﬂecf the
augmented turnover of red cell preeursor nueleie acids nwmtﬁr}
with increased erythropoiesis of polyeythemia The peak of N
coucentration m the urine was considerably slower than that 05
sither normal persons or of gouty subjects In contrast, Taster su!
Muller 1 gbserved # twofold increase of N'S.glycine incorporation
mto urie acid over a fifteen-day period in & patient with gout and
myeloid metaplasia .

A sigrificant number of cases of non{e\xkemn: "
myelofibrosis or ic myeloid metaplasia in o :,3
gout have been reported 17 14372 234 Three eases I Hijek] :l:en
report are noteworthy Case 1, a white female, age €5, had stem
aware of enlargement of the spleen for five years ‘qutmo it
examination showed a large amount of *‘yeliow gravel o ﬂ":'ée.
Kidney.”” Undoubtedly, this was wric aeid gravel whick h'aﬂum
veloped as a result of the elevated uric acid content of bo’-']:x rits
The patient had suffered several attacks of scute gouty & ks
Case 2, a white male of 76, had complained of jntermittent st

myehsis
tion with




ASSOCIATED DISEASES 121

of classic gont for more than twenty years The hver and spleen
were enlarged, the blood pressure was normal, It 1s believed that in
this case gout was independent of the myelosis Case 3, a white male
of 62, had suffered intermittent attacks of aeute gouty arthritis for
seven years Symptoms attributed to bone marrow depression were
noted before the first attack of gout Subentaneous tophr were
present, from which ure acid crystals were obtained The patient
well to anti-gout medi

Thirty patents with chronze myelosclerosis have been reported
by Wyatt and Commers,?"® two of whom suffered from gout, Reifen-
steim 199 200 hag deseribed a female with objective evadence of myelo-
selerosis who had been followed for eight years Symptoms of gout
appeared five years after the basie dizgnosts had been suspected
‘The terminal blood urie acd level was 12 mg /100 ml and the non-
protein nitrogen concentration was 27 mg /100 ml Pease 1% reported
one ease of a Negro farmer with myelonecrosis and gout The white
blood cell count was 24,000 Three months after treatment was
nstituted to combat the blood dyscrasia, an acute attack of gout
appeared X-ray examination showed osseous tophi 1n the great toe
Weisberger and Persky 252 reviewed the records of 283 cases of
Iymphoblastoma seen at the University Hospitals 1n Cleveland over
a period of ten years The ncidence of urie acid caleuli was 5 3 per
cent m the series

Isolated mstances of gout and multiple myeloma have appeared
mn recent medical literature !? #*! Barr and associates® desersbed
one case of eryoglobulmema and myeloma with acute gout which
responded to colehacine The uric acid level was 118 mg and the
blood urea nitrogen 43 mg Dronsky and Bernstemn *! reported an
acute episode 1n the knee of 4 patient with myeloma A maximum
concentration of uric acrd of 170 mg was observed The dragnosis
of gout was based upon the elinweal characteristies of the mflamed
hoee, the elevation of serum urie aeid, the recovery of uric actd
rystals from the aspirated synovial flid and a prompt response to
colehieine

Other blood diseases associated with gout include permeious
anemia,®! hemolytic anemia,® 4 Cooley’s anemia’®* purpura,
hemophilia, erythronoclastic anemia,** juvemle poikilarytic anemia
and nontropreal sprue 17
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IN sprrg op GRATIFYING PROGRESS 1y the uudmmnding of the
Atfferentiag diagnosss of the seyera} arthritis states, physiciang base
not yet reached th, goal m this phase of medical practiee If o
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wdentify specifically the type of arthrity, responsible. Gout, a distinet
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Mt unigye

AL, a 63 yenr o1y Mile, kad an aeate arbeutar bout 1 the right great
toe at the age of 30 Appacentty hiy Dhysienn overlogked the fact thit 1‘»:
mother 4nd an oige, BOther had gout Far n o wr e P s
only mud peee . o -

would pe | e . .
tended por EEN °* Aoy, eonsoltation wae 8ought at which tune,
SR Sars after fhe grey attek, bl ailment was duisgnoeod 25 gout
EmBODhe nd saquum Vilicslate produced untoward Tections,

hsed gy tolehterne g TP ntermttently, decordmg ta h"- atory
Neverthetoss, Jyg condition became progressn ¥ Worte, nutil i 1053, whon
@ regumen of colelieine 10 myr, amd
ToXsmately two 3etrs now since he hrs
The tophus oa huv right ear fny divap
topht on by elhows and feet have de

€reased in size,

LF, 258 scar o1 white male,
Tt the Ight groat toe, frer 80 of 2
EOUE W conandercd gy 1944,
AWhnitive conclusjon Durng ¢, nae
Mtack of aepge ArhnhS per year Neper colehzeine nor l:mmnr:imw
Presenbed during g period of tane Other ant gout agents "‘""l’:‘ cks of
Wre meffective 1y producing relef Early m 1936, after fu": :ms taken
Aente artieylay distress, for the first fime the duagnaws of gou

!

seriously

Gout shoulg be considere
acute arthntis 4 an adalt ma

™IS scen 15 years atter Iy first nthr:
Povitive fumly Bistory, a duagnoas o

d always 1n a case of unexplamed
le “‘Confronted then, with the sus-

122



DIAGNONIS 123

pected case of gout, whether acute or ¢hronte, what shall be our
way of approach? Not the easy and hazardous path of hightning
diagnos:s affected by those who plume themselves on their so-called
elimeal “instinet,’ but the slow, laborious route of clinieal ‘observa-
tion,? that leads more surely to the vantage ground of the truth,
this assuredly m all disease, but m none more so than i jomt dis-
orders, whose autwaid resemblances so often hark back to mward
disparities 7 This adsice offered by Llewellyn 5% a generation ago,
contiues to be sound .\ presumptive diagnosis of gout may be
confirmed by some or all of the several criteria The diagnosis s
self-evident 1n the ehrome tophaceous stage, but if jdentification
has been delaged until this phase of the disease, the patient will
have been denied specific treatment for a number of years Such
a eircumstance represents a failure for the physieian and unneces-
sary distress to the patient The diagnosis should be suspected
during the first attack of acute arthmitis, although this may not be
the first mamfestation of the disease Other supportng items, antier-
pating the first attaek, mav suggest the presumptive diagnosis

Ancilary Items

A family lastory of gout should be mnterpreted as an omen,
favorable, not smuster, to nonaffected relatives as well as to the
family physician Careful mquiry should be made nto the family
history of every patient with unexplamed acute arthrits If & famuly
history ot gout 15 obtained, esen though 1t 15 one ot two generations
removed, this ;nformation 15 sigmifieant

An wncreased concentration of serum urate m g nonaffected
relative of a gouty patient inereases the probability of acute arthnitis
at seme future time It 15 believed to be desirable for each member
of a gouty family to undergo tests for such a determination periodi-
cally The indis 1dual should be recorded as a potential gouty patient
with a Jow probability as determened by the 1nolated studies reported
to date on this subject

A urate calenlus may precede the mtial attack of gont The
Percenfage of patients with adiopathie urate htluaas whe sub-
Sequently develop acute gout, while not known, 13 presumably low
There 15 a need for a long-term study of “idiopathie’” urate stone
formers 1n order to provide reliable data on this subject Now that
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of uric acid m the serum greater than 6 mg /100 ml The upper
range for normals 1n whole blood is somewhat less and the results
are more erratie Most persons with a normal urie acid metabolisnt
show a serum urate level less than 5 mg, in contrast to most gouty
patients with levels usually higher than 6 mg There is a supple:
mentary advantage, therefore, in using serum or plasma beeause
of an intervenmg range of 1 mg. between 5 and 6, which separates
most nengouty imdividuals from gouty patients Smyth and IMuf-
man obmerved that 90 per eent of the patients with gout in thewr
expertence had a value greater than 6 mg " Hyperuricema was
present m 92 per cent of a series of 252 cases of gout reported from
Spain 8 In our expertence the incidence is greater than 95 per eent

The concentration of uric acid in the serum may be withn the
normal Tange in a bona fide ease of gout if uricosurie agents have
been adnumstered prior to the collection of blood for the determi
nation Patients with unexplained jornt distress mpy reccise one of
a number of antr-arthritic agents, either on the adviee of 4 physician
or from their own medteine cabinet [t i an interesting commentary
m pharmacology that many of the nonspecific anti-arthrttic agents
have a uricosuric effect, while colchteine, the only specific ant:
drug. has no demonstrable uricosuric action Cortisone and the newer
steroids, ACTIH, phenylbutazone, Benemid, salicylates and eineho-
phen are uricosurse drugs. If, perchance, sufficient amounts have
been taken prior to the collection of blood, eritieal 1nterpretation of
the uric acid value 15 smperative. It is our practice to withhold any
uricosuric agent for a period of at least 48 hours before obtaining
blood 1f a control value s desired

On the other hand, the serum urate level may by :
number of conditions other than gout Chromc glomerulonephetti™
pyelonephritis, or other types of chronic renal disease, blood 4y
erasias, and the lymphoblastomas may have an mereased concett
tration of uric acrd m the serum per se. Elevated levclsvlm\.c b«'ﬂf
observed sporadically 1n acute febrile illnesses, and pomanmi.'mb.‘
lead, ammonia, barbital, carbon monoxide or methyl aleokol .

The response to colchieme may be of duagnostie 1alne as web
as of therapeutic ajid Colehieine is speeifie for acute gouty """“'“,‘?
only and has little or no effect upon other forms of acute or cl)lfolnl:
joint distress In a suspected ease of pont, 4 full course of eolehicin

jgant

¢ elevated m &
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fingers, the elbow, the knee, the lateral aspect of the foot and the
heel are especrally susceptible The Achilles® tendon is another area
prone to attract urate deposits in & moderately severe case of gout

1f confirmation of the presence of urate erystals is sought from
a suspected urate tophus, there are several procedures available
A tophus on the ear may be seraped by a hypodermie needle, or
suspected urates recovered from a discharging sinus by a stertle
swab If the recovered matemal is placed upon & microscope shde
and viewed under a low-power lens, the characteristic needle erystab
dre readily identsfied, A suspected tophus that is removed surgieally
may be exammed chemically for wates, as well as histologieally,
for structure after proper fixation. The colorimetre test for urie
aerd is accomplished by dissolving a small amount of urate sludge
m distilled water and processing the solution, smilarly to the
handling of a sample of serum or urine. Although the identification
of urates 1s desertbed, this phase of dizguosis is old-fashiosed. If
15 unnecessary to wat until the development of snbentaneons tophi
to make a diagmosis of gouty arthritis ,

Rocatgenographic evidence of gout m the bones of the extre{m*
ties was demonstrated first by Huber ¥ iu 1800, The eriterion
wiieh he considered eharactenstie of gout is the result of replace-
ment with sodimm wrate of normal cartilage or bone, The Joss of
caleium leads to inereased radiability of the involved areas Top}n
must attam a considerable size, perhaps & mm, or greater It
dinmeter, before they are visible by x-ray and their identity reasor-
ably assured Smce roentgenographic changes are not prcsﬂlﬁ. i
the early years of articular dustress, several attacks of acnie arthritis
usuaily precede the of hie changes A
number of patients with a farly long history of intermittent attacks
may present normal reentgenographie findings m the affected part>
A disguosis of gouty arthritis in the intereritical period need net
inelude roentgenographic abnormalities
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gouty arthritis has been implemented by postmortem findings 1n
gouty patients A review of a series of postmortem studies on gouty
patients from a number of hospitals revealed several examples of
garden-variety rheumatic valvular heart disease In the history of
patients bemng followed regularly m this elime, there are three w-
stanees of rheumatic valvular heart disease and two additional
patients who gave a past lastory of rheumatic fever as a ehild or
young adult, without ehinieal evidence, subsequently, to support &
diagnosis of rheumatic valvular heart disease

Rhewmatowd arthritis should not present a diagnostie problem
except m unusual crreumstances (praTEs XV anp XVI). As has
been stated, females are particularly prone to rheumatoid arthrt,
not to gout In the former condition, the joints tend to be mvolved
symmetrically and usually without the sudden onset of articular
distress Although the average age of onset is yimilar in rhenmatoid
arthrrtis, the duration of a single attack 15 much longer, and con
stitutional symptoms such as malamse, anorexia, weight loss and
vasomotor changes usually persist In the mfrequent cases of the
coexistence of gout and rheumatoid arthritis, the diagnostie prob-
lem becomes doublv perplexing Patients ywho have presented thes:
bafling symptoms usually lave been males in the fourth or fifth
decades of Iife (r1a 41)

Roentgenographic changes m rhenmatoid arthritis may, !7"
confused with those of gout. The cystie areas m rheumatoid arthritis
however, tend to be more centrally located, such as i the metacarpals
or the carpals The hands and wrists {(Fra 42} are affected more
often than the feet and ankles Frequently, generalized decalerfica-
tion 1 apparent 1n rhenmatoid arthrits if eystie ehanges are demon-
strated (rro 43) On the other hand, generalized decaleification 10
souty arthritis 15 unusual The differential diagnosis of rheumatod
arthritis versus gouty arthritis or the enexistence of these two eon-
ditaons may be resalsed only by & biopsy of a nodule or the synovial
membrane of the joint under scrutiny A rheumatie nodule 1s readﬂ:‘i
distingmished  histologreally from a urate tophus Rcfu'i an
Burton ¥ have described a case of anky losing gouty arthritis that
simulated rhewmateid arthritis Joint biopsy confirmed the diammost
of gout After more than three years of meapacity because of x>
tion of several large joints, an anti-gont regimen was instituted wit
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Fro, 42 Haontgenogram of the syt himil of 2 3% year okl wale who has
suffered from enppling Joint discase for more fhaw foor years, Giout was
suspected and the patient was referred to thas chaie. The phyncal exsminabion
revealed changes typieal of theumatord arthrits, The concenisation of serum
arie aeid was 34 me./100 ml, A buopey of one of the nodules confirmed e
chmeal wnpressin X-ray examination of the hards showed the chametenstic
findings of rheumatord arthritia as well as selesotis lesions of tho tutts of the
stal phalanges. The caleified tufts are sumler to thoso observed at times 33
patients itk Rasnavd s syndrore. This 35 not ealefum goot
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Fia 44 Roentgenogram of the It fuot of a 52 jear old male who had
evpertenced 1nternuttent attacks of acute gout for twelve years The roncl‘n!
tration of uric aeid 10 the serum waq 116 mg /100 ml, Tho blood pressure w2
normal Evalvation of eardise and renal funetion revealed nommal values T:’:
are good pulsations n the vessels of the feet. Multiple, sharply defined, pund "
out areas along the lateral surface of the head of the first metatarsal are lfJP .
ent These ehanges could be attrabuted ather to osteoarthntis and Balluz vaigy
or to gout

1mpressive elinical results At the last report the patient was amb-
latory and able to drive an automobile

Patients with rhenmatord arthntis and with httle to suggest
gouty arthritis may show some increase in the concentration of um.
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Fro 41 Roentgonogram of the loft foot of @ 52 year old male who ad
expenenced Intermattent attacks of acute gout for twelve years The conce?
tration of urig actd 1n the serum was 116 oig /100 ml, Tho blood pressure w2
normal Evaluatuon of eardiae and senal sanction revealed aormal salses THTE
are good pulsations an the sesscls of the feet. Multiple, sharply defined, punch .
out areas along the lateral surface of the head of fhe frst metataral a1e ATET
ent These changes could be attributed either to osteoarthritls and hallux ¥ 7

or to gout

impressive clineal results. At the last report the pattent was amb-
latory and able to drive an antomobile "

Patients with rheumatoid arthritis and with hittle to sug:e.sc
gouty arthritis may show some inerease in the coneentration of uu'
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bead
Fi0 46. Roentgenogram of the hand, showing an enchondroma fu the
of the svcond metacarpal bone (Seo Fio 20)



DIFFERENTIAL DIAGNOSIS 137

Tio 47, Roentgenogram of the wnst, shoning an enchondroma wn the head
of the yadus, (See r1a. 25 )

20d 1n the serum In addition to our ewn observations of this
Berease from time to time, 1t has been brought to our attention
recently by Bunim 4 as follows *‘We have now collected six patients
with byperuricemia who have been diagnosed on climeal grounds
as having rheamatoid arthritis, yet on biopsy of the sypovial tissue,
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tie
F1o 48 Roentgenogram of the loft hand of a patient wath fbrous €7
bsplasia, (See r16 21)
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| Fro. 50 Roentgenogram of the foot of a patient with blastomycoms (Ses
riG. 58)
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Fie 51 Roentgenogram of the foot of a patient with leprosy There
Qestruction of the shaft of the fourth metataraal
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associated symptoms A quiescent Heberden’s node should not be
mistaken for a tophus Females are more prone to the development
of Ileberden’s node than are males, and acute articular epiodes
are uncommon 1n patients with osteoarthritis As a manifestation
of the aging pracess, 1t 1s not surprising that elinreal and roentgeno-
graphie evidence (Fla 44) of osteoarthnitis appears frequently
Patients with gouty arthritis past the age of 50 The response to anti-
gout measures should be reassuring 1n spite of the presence of
degenerative joint changes

In & presious treatise on the subject of gout by the author.#®
mention was made of gonorrheal arthritis, acute spearfic pyogenie
arthritis, and eellulitis of the periarticular spaces, maladies that
should be considered 1n the differential diagnosis The swidespread
use of antibiotics, however, has largely elminated” these threc
possibilities In the course of acute gout, antibiotics seem only fo
aggravate the condition If the artieular disturbance is specifically
mfertious 1n etiology, however, antibioties may be responstble for
rapid subsidence of symptoms

A differentsal diagnosis of gout by x-ray examination of the
extremities may melude nnusual eonditions such as bone atrophy
associated with infection and neuropathy (r1¢ 45), enchondromata
(rias 46 axp 47), fibrous eystic dysplasia (T1a 48), neurofibro-
matosis (FI0 49), blastomycosis (Tia 50) and leprosy (r1g 51),

Prognosis

THE PROGNONIS IN GOUT 1s more satisfactory than m any other
of the potentially crippling types of joint disease This statement

appeared to be vald to the author more than & decade ago, and in
t of several types

spite of major ad m the
of jomnt disease, the prognosis ;n gout has not lost 1its rela{tive, favor-
able posthion This status 1» direetly reluted to progress in manage-
) ment, a topic to be discussed in the appropriate seetion

Prior to the Iast few years, 1t was generally accepted that the
wore frequent the acute attacks, the more rapid the progression
of the disease and the greater the probability of the development
of chronie deforming changes This view was believed to be partien-
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Tho patient was followed 1n thus elinie for more than six years with persitent
hyp and retention of ni products (ria. 40), The
artienfar symptoms were kept under eontrol with nglchicine and Benemid.
Death occurred from uremia in 1055, .

Kahn and Dixson have reported a similar example,1s¢

A 57 year old male with a blood pressure of 2207130 snffered episodes of
acute gouty arthntis for & number of years, and documented mitrogen re
teution for six jears There was no evidence of osseots or subeutaneous topl

KH, a 43 year old female, died with renal insufficieney, having expers
enced acute attacks of gouty arthritis since the age of 14 %6 For more than
a decade before death, subeutaneous tophy were present, and evidence of
fenal wmpairment had beeu detected more than five years hefore death At
that time Y-r1y exammmation of the hands and feet showed extensive osscous
tophy, the speerfic gravity of the urme was fixed at 1010, the PSP exeretion
was markedly depressed and significant amounts of albummn were detected
an the urme Repeated bouts of acute gout were diffieult to eontrol with
colelnane She died an urema.

These eases lend hittle support to the belief that clinical ev-
dence of renal impairment 13 a direct function of the severity of
articnlar gout, Additional factors, presumably influencing progres-
sion and severity of renal dysfunction, melude pyelonephritis, un-
1elated vascular disease in the kidneys, amylmd deposits in the
renal parenchyma and other less well-defined forces, What 15 the
prognosis 1 patients with gout if renal impairment is co-existent?
Surely the prognosis 1s better in a patient with demonstrable renal
disturbance from gont than is the prognosis in a stmilar disturbance

d with chrome glomerul hritis. The presence of albu-
minuria, impaired concentrating ability and impaired ability to
excrete phenolsulfonphthalem dye without any recog.mz.ed ?amc
other than the possibility of ehronie glomerulonephtis Justify a

grim autlook. If the diagnosis of gont is swarranted as an explanation
of these findings, the prognosis is considerably better. Also,' the

is of Licati from hyp jon, particularly in a
;m)e, 35 less grim if gout is present It is believed that hypertension

and gout make for a better prognosis than does hypertension with-

out associated gout
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Treatment

TIIlS 1S THE MOST REASSURING SECTION of any to dicuss If 2
correct ciagnosis hay been made and gout is responsible for the
articular distress, proper treatment will be rewarding, both to the
patient and to the physician Although gout 1s a chronie dicease with
a tendency for articular symptoms to remain in each suseeptible {u-
drvidual, irrespective of the efficacy of therapeutie agents, richer
dividends may be antwapated in the treatment of gouty arthritss
than i any other major type of jount cisease The appreciation of
thry potential contutues to he ovetlovked by mauy physicans In
spite of rexteration by those especially interested in this malady, a
number ot ¢nabified physicians either profess ignorance of the
therapy of gout or have an unconscious reluctance to accept fully the
therapentic armamentarium now avaiable. Equally important 1s the
need for the physician to impress upon the patient the desirabilits
of unceasing adherence to this prophylactie regimen, in order to
prevent, abort or reduce 1n 1nerdence, acute episodes

Since gout has been recogmzed as a clinieal entity for many
centuries, there has been & tendency for therapentie megsures, in
the mamn nnsatisfactory, to be handed down from teacher to pupil
with little o1 no medification The admamiions of 50 years ago
regardmg dietary restriction in gout have been modified but
shghtly m several current textbooks of medicize Some supposedly
anti-gout drugs are 1 a similar category as are, to a lesser degree,
mineral waters and ymneral baths

Undonbtedly, a portion of the blame rests upon those who are
responsible for the teaching of arthritis in medical schools and in
hospitals Lack of mterest 1n the several arthritides by teachers of
medicine 1s apparent to many critical observers Until recently, a
defeatist attitude on the part of the physician, and shared by the
patient himself, kept the subject of joint disease, inclndmg gouty
arthritis, from recetving much attention in the medieal cnmc'\ﬂum
Becanse of several effective forces, however, this pomt of view »
losmg ground and may m the future be replaced by putting the

proper emphasis upon diaznos:s and treatment oi‘t‘n_p several TOMm-

mon types of arthritis In this utopia an appreciation of the :m-

portanee of proper management of gout will 1nsure each afflicted
146
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patient the benefits now so aften demed because of unintentional
omissions

Although acute artieular symptoms of gout have responded
for to coleh or coleh , elmeal science has so far
failed to take full advantage of this speetfic pharmacologic agent.
Because of the lack of understanding of the therapentic value of
colchierne, some physicians shun 1ts use Furthermore, during the
past two decades, the use of colchicine 1n the mtercritical or prophy-
lactie period has found too few staunch supporters Yet another
factor has been responsible in recent years fur confusion in the
selection of drugs for the proper management of the acute attack as
well as for the mtercritical period The imtial enthusiasm that ae-
compamnied the clinreal trial of cortsone and ACTH 1n the treatment
of acute gouty arthritis shifted, shortly after, to phenylbutazone
and, more recently, to Colcenude (Howing reports of the effieacy of
each substance have tended to confuse the practitioner rather than
to mude him Whale each of these has merit, no one preparation has
supplanted colchieine 1n the management of gouty arthritis

A few remarks regarchng 1¢ evaluation are pertiment
hefore a detailed diseussion of therapy Perusal of the literature
reveals an extensive array of diets, regimens and sovereign remedies
that have been recommended for the treatment of one or more phases
of gouty arthritis Probably the number 1s no greate: than may be
recorded for rheumatoid arthritis or for ostecarthritis, conditions
for whieh no speertie therapy 1< avarlable, the implication being that
the number of recommended regimens merely reflects the failure of
any one to be speaific and effective The fact remains that the
number for gout 1¢ appreeiable 1n current literature Are we then
justified m tagging the physiclan recommending a particular
measule as a biased observer? No' He does not deserve to be so
maligned, but he may justly be snspected af Jack of awareness of the
vanations m anesdence, duration and severity of the acute attack
or the probabihity of develog of chrome changes
Siee the disease 1s variable and follows a pattern neither con-
sistent nor regularlv predictable, 1t 1s hazardous to attribute benefit
to a particular procedure or drug m any gouty patient unless an
adequate history has been documented for severdl years Equally
hazardous 1s the prediction of duration and sexerity of an mdividual
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attack in a gouty patient in the initial stages of an acute episode.
If the experienced physician sees the patient during the first hour
of an acute attack of gout, he will be conservative in prognosticating
the severity or the duration of the seizure, Some patients may sense
the difference between a mild and a severe attack shortly after the
development of symptoms, but they too may withhold judgment it
they have experienced several acute bouts Thus, unless the patient
and the physician, respectively, are thoroughly familar with the
course of previous acute attacks, fallacions deductions may be drawn
regarding a single therapeutic procedure.

The evaluation of measures thought to be beneficial in the
prophylactic period is as difficult as during the acute episode
There 18 no infallible formula for determining the duration of the
interim period If the patient with gout seeks medical adwice,
follows it, and has no articular distress for a year or more, naturally
both the physieian and the patient assurae this freedom from distress
to be the direct result of the therapeutic agents and regimen It is
not always appreciated that the patient might have experienced
a sumlar period, free from acute symptoms, without recourse to
speetfic measures, provided ineiting factors were absent. It 1s par-
ticularly important, therefore, to disenss the therapy of the inter-
critical period in terms of years rather than in shorter periods of
time, to obviate the danger of the post hoc, ergo propter hoc fallacy.

The management of the prophylactic period will be considered
first, because 1t 15 believed that prevention of acute attacks should
take precedence Althongh the acute episode s a miserable affair
it allowed to reach full proportions, proper respeet for the nter-
critical regimen may reduce the incidence of acute attacks to clnical
1nsignificance

Intereritical or Prophylactic Period

The greater portion of the time of the patrent affficted with gout
should be itercritical, ie, the period between acute episvd'es
The recommended prophylactie regimen is simple to follow, permits
the patient to live essentially a normal life and erther stays or r.c-
verses the previously ive effects of the b of uric
acid metabolism. Percentagewise, the days or hours per year
squandered because of acute symptoms shonld be insignificant.
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1t 15 a safe practice ** A stronger statement 21 was made m 1943:
**Some colehterne should be preseribed in symptom-frec pertods to
nost gouty patients This habit may vary from not more than
on¢ or two tablets a week to a daily ration of from one to three
tablets *'

The daily use of this preparation in the mterertical period
has been found to be extremely useful, although little or no effect
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Fro 52 Experumentul olseriations on a 53 year old male who has suffered
from muld gout since 1945 Weeks of tneapacity before beginntng col hucine are
charted No time wns lost from work dummg a period of two jears after
begenmng coletaene

upon urne acid metabolisin may be attmbuted to Eolchi?i!lc (ria3
G anD 52) Tt 1 & good practice to recomuiend some (‘OIL'luc.me regu-
larly as a prophylactiec to cach patient with gout. llnv.m:.' used
colehicine m such 4 manner for almost two decades and in recent
years i conjunetion with Benemid, I am thoroughls consineed of
its efficacy as a prophylachic preparation and bohcvev t}!nt s
effectiveness, combined with neghgible toxicity, places it in the
superior eategory One 05 mg tablet is recommepded three or more
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taking colelucine for a decade or more, we may pronounce such
a regimen beneficral and d with no undesirable features if
gastromntestingl symptoms are avoided during the prophylactic
periods Another obvious gain in the mgestion of colchicine regularly
1s the advantage of having started a course at the earhiest possible
moment, should acute symptoms appear, A patient should never be
without a vial ot colelueine tablets A supply should be available
at home, at the office and i the traveling ease The age of the patient
18 no contramdieation to the periodic use of colchicine. Until such
a tume as more effectve drugs are discoyered or more effective means
of correcting the disturbance of uric acid metabolism are devised,
1t 15 believed that colchicine and Benemid should be the foundation
stones of the prophylactic regimen and thereby provude protracted
periods of freedom from acute symptoms and make prophylaxis
factual,

Colehteme stood alone as the prophylactic drug of prefercnee
m the intereritteal period until reeently and lacked a companion
pr whiek p d a perst and powerful uricosuric
action endowed with the property of correcting the dysiunction
in urie acid metabolism Prior to 1950, rehance had to be placed
upon salieylates or cinchophen for a uricosuric effect. Each prepa-
ration is mod ly analgeste as well as moderately uricosuric The
analgesic action in the ntereritical period should not be required,
and the uricosuric action of either agent left much to be desired
Furthermore, einchophen gained a bad reputation because of its
toxterty and was held responsible for a number of eases of afutc
Iiver atrophy. The toxieity of salicylates does mot pose & serious
ehnical problem, but most investigators have found it to be a weaket
uricosuric agent than Benemid.

Benemid was first made available for clinieal trigl*®h % an
1950 Selected patients with a long lustory of intermittent attacks
of severe gouty arthritss, as well as others with a milder form of
the disease, were placed on Benemid imtially and have taken
Bepemid daily for more than six years More patients were placed
upon 1t as our confidence in the drug mcreased, and eveptually
glmost all patients suffering from moderate or severe gout wc.re
prescribed Benemid Some of the mildly afihcted were gnen B“’em”d
plus colchicine ; others were continued on colehicine only as controls,
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1rrespeetive of the seventy of the disease, It should be noted that
colehicine was contmued regularly as 1t had been i the past or, 1f
the patients were seen for the first time, colchicine was meorporated
wnto the regimen We do not have any patients who have been on
Benemid only without colchieine, nor do we propose to obtain such
chineal data since the results of colehicine plus Benemid are to us
defimtive A few examples of patients recetving Benemud only,
on the advice of their family dactor, have been brought to our atten-
tion The smgular use of this drug has occurred through miscon-
ception on the part of the physieian or of misunderstanding by the
patient The uricosurie action undoubtedly has been operating, but
no change in 1ne1dence of acute attacks has resulted in the relatively
short time that the jnadequate regimen has been followed Un-
doubtedly, the ineidence of acute attacks would have been mfluenced
1f Benemud, without eolchicine, had been continued for a longer
period of trme We prefer to take full advantage of the comhination
of colehicine and Benemd once the dizgnosis of gout 1s made

The dose of Benemid recommended has been decreased some-
what as we have gammed additional experience Imtially a few
patients were placed upon 3 Gm of Benemud day This was soon
found to be an excessive dose and produced gastrointestinal distress
Thereafter, those patients severely afflieted were preseribed 2 Gm of
Benem:d daily Those moderately or mildly afficted were preseribed
1 Gm a day We proceeded onginally on the assumption that the
larger the quantity of Benem:d ingested, the greater the uricosurie
action and the greater the inhibition of the tendency to urate preeipi-
tation 1o bony and soft tissues This assumption still appears to be
sound theoretically, but climeal experience has been almost as

'y with subh doses Th h the high dose regimen,

the value of a ngh fluid intake m order to inhiit preciptation of
uzates yn the renal tubules, was stressed Except for the desirability
of keeping the dosage of any medication as low as 1s consistent with
optimum benefit, there appears to have been no dire consequences
and no p except mal distress, asso-
ciated with the larger amounts

The clucal benefit that accorapanies the administration of
Benemud becomes mereasingly more encouraging year by year
There are two actions that may be attributed directly to Benemid,
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:nd two actions to the combination of colchicine and Benemid An
nereased exeretion of uric acid in the urine and 8 Jecreased coneen=
in the serum S the anticipated offect of Benemid A masi-
mum change oceurs at & given dose level within a few days after
peginnin® medacation (FI€ 7 anD 53) Thereafter, equilibriu tends
to be established and mamtained year by year. The majority of

experience # signifieant deerease in the concentraﬁon of
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stimulus Even the patients who have not responded with a signifi-
cant decrease 1 the urie acid level have shown a chinieal response,
nevertheless This fact leads us to believe that Benemid 1s aceom-
phshing some good, even though this good cannot be confirmed by
the biochemical determinations The ultimate level on Benemid
averages 6-8 mg /100 ml 1f the Jevel of urie actd in the serum s
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Fio 54 Expermental olservations on & 46 year old patient With moderately
sotere gout, who responded poorly to the colchicine Benemid regumen There
was considerable doubt ss to the guanbity of antsgont drugs taken guly by
tins pationt

n the high gouty range, 1e, 8-12 mg /100 ml (rra 5%) If the
urie acid disturbance 1s nulder and the serum wrate concentration
Iower, the uricosurie action of Benemid reduces the level to the
normal range, 1e, 46 mg (r1a 53) It should be emphasized that
cach of onr patients 15 on a balanced diet without Testrietion of
protemn mtake Only those foodstuffs hxgh n purine substances such
as liver, kidneys, and 1es are p d Un-
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doubtedly, a rigid protein restrietion, when combined with Benemid,
would produce more favorable laboratory data, but I doubt whether
the clinrcal results would be improved significantly It should be
stressed that, irrespective of the severity of the disturbance, the
action of Benemid is apparent. Unfortunately, because of the
transient effect upon the alteration of urie acid metabolism, with-
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Fic 55, Expernsmental obsersation on & 42 year old patient affict
moderately severe gout over a period of eight years The concentration of sefum
une aexd as a function of Benemid angestion 13 illustrated

ed with

ompt

holding Benemud experimentally or unintentionally causes a pr s
Hi

return of the serum urate lesel to the pre-Benenud value. Th
reaction does not indicate a nullifieation of the benefits ot" Benemid
therapy but rather underhnes the chronic nature of the d:stl.xrb:mce
and allows the reaccnmulation of urates in the tissues to begin anew
with the cessation of Benemid. .
The second direet effect of Benemid is the decrease mn the siz¢
of subcutaneous tophi %0 and recaleification of the punched-ont
aveas in the bone, areas of urate deposition which have slowly re-
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placed caleium salts Two series of x-ray films which 1illustrate these
changes will be presented below. There are no illustrations of re-
gresﬂon of subcutaneous tophn Excellent 1llustrations of this

hovwever, are pi d by Gutman *** It contmues to
be our practice, 1f large subcutaneous topht are present on exposed
portions of the body, to remove them surgically rather than to wait
for Benemid to reduce them gradually The cosmetic effect 1s
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T 56 Experimental obscreations on a patient affcted with severe gouty
arthtitis over a period of twenty fire years For more than six years the patieat
has been on the colchicme Benemid regimen 2nd has not Jost any time from
work beeause of acute gouty arthntis

aclueved immediately, and the possible added load upon the kidneys
m exereting this excess uric acid 13 eliminated

The most mportant subjective evidence of the combination of
Beneruid and colchiene 1s the dmunution or elimination of acute
attacks of gout Acute attacks have appeared at times mn some of
the patients irrespective of the length of time that they have adhered
to the colchicine-Benemud regimen (¥10 56) Tt 13 mildly diseourag-
mg to the patient, as well as to the physician, to observe an acute
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Benemid Ope of them, refustng to hold the drug responsible,
continued to use the drug The rash never became & serions matter
and has not prevented the contmmuation of Denemid for more than
four years The second patient developed pruritis shortly after
begimning the mgestion of 10 Gm of Benenud daily The side
effects subsided with cessation of the drug and the mstitution of
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Fio 57 Experimental observabion of 4 43 year old patient with moderately
severe gout mince 1944 There bas been N0 time lust from work becnuse of acute
attacks of gouty arthnitis mmee boginning the volehicine Benemid regmen

an antthistamime preparation Benemid was resumed later without
ineident During the six years of experience with combined therapy .
only three patients m a group of approximately 150 have discon-
tinued Benemnd permanently beeause of presumptite or real side-
effects The first patient was 73 years of age (Fios 29 axp 30) He
was mldly affeted with gout and took the new drug for a few days
only As best [ could determine, he discontinued the Benemud
beeause he didn’t think 1t was necessary Ife continues to tahe
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colehiemne, has & mild form of gont and has had only onc attack of
acute gout m the past five years Probably his judgment was sound
m not continuing Benennd at bis age. The sccond patient was a
physician, 82 years of age when first scen Ife suffered from mild
gout. e 15 now 86 years of age and has had no attacks in recent
years When gastromntestnal jrritability developed on 2 Gm. of
Benenmad darly, he discontinued the medicine without consultation
In spite of the gastrointestinal distress he maintained that he felt
better generally durmg the wecks that he was taking Benemid
Nevertheless, he did not resume medication Another patient, noted
n our previons monograph on this subject,*** started and stopped
Benemid on two occasions because he felt that it was responsible
for substernal distress Envenmtwally he suffered from recurring
attacks of acute gout and was persuaded to resume Benemid fo-
gether with colehicme He agreed to this regimen and since that
time has responded in an excellent fashion Ie has suffered no
further substernal distress or symptoms of coronary disease but
1s partially weapacitated by & night hemiplegia, The incrdence of
d i e was considerably higher in Guiman's series'”
Fourteen out of 120 patients stopped the drug after varymng perrods
of time,
An active peptic uleer is ne contraiudication to the guti-gout
agents
J.N. was geen first 10 1951 at the age of 53, hasing experienced acute
attacks of gout emeo tho age of 42 A duodenal ulcer was duscovered i 194
following o masssve hemorrhage, The severity of hia gout was responsiblo 01
s bemng placed on colchieme, 1 mp. a day, and Benemed, 2 Om a da, 3t
1951 Tina dosage was continued for vighteen months He then yuffered a2
attack of renal colic, and Bennid as well g calcturine was ducontinued 08
one month A return of acute gouty arthriis prompted hum fo resyme coleh
emo and Benemad An roentgenogram of hus stomach revealed an active doo
denal wleer He waa maintained on colehiome (1 mg 13) and Bovemsd
(051010 Gm 1) and has been on these drugs regularly through 2036, 8
total of more than five years. Xeray examunitions have revesled an active
duodenal ulcer, subsequently, The epigastric symptoms ar2 controlled th a1
uleer regimen, meanwhile, the gouty arthriis remmns controlled on colehiesve
and Bepemzd,

J.N.’s clmical course 15 an example of the effcetiseness of anh-ga::
. . <
agents coineident with an active dnodenal ulcer wineh was prese
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several years before beginning datly imgestion of colclicine and
Benemid

The admimstration of Benennd to patients with demonstrable
renal mmpairment 1s a pertinent and practieal problem Since a
significant percentage of patients show evidence of renal dysfune-
tion, these patients might be deprived of possible benefit :f Benemid
were found to be harmful Fortunately, untoward effects from
Benemid bave not been observed in our series or reported 1 the
literature On the contrary, restoration of concentrating abihity
and mereased excretion of P’ S P dye has been noted by Phillips 10
n one patent three years after beamnning Benennd Qur observa-
tions have been reassuring but not so spectacular Hence, we have

ded with the h B d regtmen, when indrcated,

1rrespective of the severity of renal dysfunetion and have not
encountered any evidence to condemn such a practice

The prophylactic henefit from the eolehicie-Benenud regmmen
may be evaluated in our sertes of patients at this time The experi-
ence of more than six years on the combined therapy 13 considered
sufficient to justify defimtive conclusions We are firmly convinced
that, among eurrently avatlable remedies, the combination provides
the most effeetive treatment of anv type of arthritrs currently avail-
able Patients nuldly or moderately afflieted lead normal hves 1n
every major respeet Patients with ehrome deformmg gouty arthritis
continue to be handieapped 1 vars ing degrees but are not incapaes
tated There are several instances of patients, having retired pre-
maturely or able to pursne a part-time job only, who, following the
combined therapy, have resumed a full-time gainful oceupation
Not a single patient in our series has become permanently hand:-
capped or crippled while on the regimen, not a smgle person has
been foreed to further restrict his gamful activities, and those who
have complamed of persistent jont pais due to chrome deformmg
Routy arthritis have been relieved of much of the mnterval distress
Any bandieap 1s mechameal from irreparable subentaneons or
osseous changes, and even this handieap shows some slow regression
year by year It was atated four years ago 2 “Tt 13 not beyond
the realm of possibility that resorption of urate deposits in peri-
artieular and artienlar structures may be followed ultimately by
Testitution of function to the Jomts previously thought to be dam
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Fro 58 Roentgenogram of tha left foot of 2 58 year old male who 1s afficted
sath severe tophaceous gout The Mistory extended over a penod of more than
thirty years Extensive bony changes are present in the base of the proxuzal
phalan of the great toe and 1n the head and distal shaft of the first metatarsal
Several owseous topha have broken through the cortex anto the soft tissues.

late in the

aged beyond help X-ray evid, is begi g to
author’s series which suggests that there may be resorption of
osseous tophi and restoration of bony struetures in patients who
have taken Benemid 18 months or longer ' Experience reveals that
this Liope was not 1n vain, since restoration of disordered joints has
been observed subjectively as well as by x-ray
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Fia 59 Roentgenogram of the snme foot taken two years after FIGCEE 58
The patient had been on colehicine and Benemud regularly Recomstitution of
the hony structures, particularly along the distal shaft of the first metatarsal
13 noted.

The changes 1n the roentgenographie appearance of the left
foot over a two-year pertod on patient E H are shown 1n FIGURES 58
AND 59 Extensive changes in the metatarsal-phalangeal joint are
evident. Two years later, recaleification 1n selected areas was demon-
strated in the x-ray films taken Sinular findings are tllustrated n
the left foot of W M, another pattent afflieted with chronie tophace-
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Fio. 60. Roentgenogram of the left foot of a 42 year old male afficted with
extensive tophaceous gout.

ous gout, The films are shown before and after three years on the

prophylactic regimen (168 GO aND G1). The patent had be.en on
15 Gm of Benenud and 2.0 mg of colchicine during this P_e"c'd, 3

The length of time that a patient should be on Benemid daily
has not been determimned It 1s our prediction that patients severely
afflicted will be continued on Benemid indefinitely. Patients moder-
ately afflicted probably may revert to smaller dosss, mean\\'h{lt
mamtaimng some colehicme daily as anti-artienlar propl‘)'lﬂ:“S
Persons mildly affheted have been taken off Benemid for yaryirg
periods of time after adherence to the regimen for two or fﬂ"‘lie
years These patients, however, have continued small doses of col-
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Fi6. 61 Roentgenogram of the same foot taken three years after that shown

m FIoURE 60 Recaleification of the head of the proximal phalanx of the third
t0a 15 apparent

ehieine regularly as noted above Although the combmation with
colehieine has produced exeellent results, 1t eannot be called a cure
m the case of the moderately or severely aftheted so long as a
resumption of treatment remains as a possibiity It 1s believed that
most patients with gout should be on some colchicine regularly and
rrobably should follow a course of rombmed therapy from time to
time The following 18 an example
T, first seen 12 1950 at the age of 50, hay been seen regularly m the
intervening seven years There 13 4 strong family hustory for gout Symptoms
suggestive of a kudney stone preceded articular dustress by five years The
Patient had undergone one severe sttack and several munor attacks in the nine
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months betore he was seen first. Benemid was not available at that fume but
way prescribed later and 1.0 gm. taken daily for the three years (vt 62).
Beeause of a past history of “colitis*’, colchrcine was not well folerated, and
he aversged from 20 to 60 mg per week of thiy prepsration. At the end
of three years of Benemad and four years of colehicine taken at relatively
Tegular intersals, the patient became somewhat Jax with his medication snd
a Jess rigid regimen was permrtted In 1933 and thereatrer, from four $o six
weeks might elipse watheut the ingestion of either anti-gout drog At other
tumes several geams of Beneyud and o mexmum of 3 wg of colehicine
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¥ia 62 Expernuental obsersations vpon the serum urie aad concentration
betors, dunng and after duly Benemid mtake.

rmight be talen each month Fmtilly, dunvg the colehicane Benemid regxm:n,
{heve were five minor episodes of acute gout, each lasting 8 few haurs only
1n the lower dovage period, the seizures were more frequent bat not mmm:
taung 1 any nstance. There hae been no gever? attacks, howerer, an
no time Jost from work darmg the seven-ysar period

This is an example of a patient who adhered strictly to g tcg.xmen
of colehieime and Benemud regnlarly for several years The regimen
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was liberalized eonsiderably thereafter, with a shght merease m
the acute attacks of arthrus but no increase . days ost from work

There are 16 other drugs requred 1n the interentieal perod
if the combined regimen 1s followed Salicylates, esuchophen, the
steroids and phenyly have been ded These agents
will be diseussed below under Acute Attack We have not presersbed
for yegular nse by any patient any onc of these preparations m
the mtercritical perwd 1t showdd not be forgotten thay saheylates
nullify the uricosuric action of Benemud

The dramatic results reported by Marson 143,150 syth salicylates
Jastify careful serutiny Patients gnen 6 Gm of sodium salieylate
daily showed a more effective restoration of uric acid mn the serum
without disabling toxie symptoms than was obtamed with an mtake
of 2 Gm of Benemd Also, the roentgenograpme changes over a
period of & few months with salieylates cannot be duplicated 1 our
series with colehieme and Benerid preseribed over a mueh longer
periad  Although nauces, tiamitus and deafness appeared at the
onset of therapy with saheylates, the side etfeets disappeared n
most patients thereafter Colehicme was nsed only for acute symp-
toms and was not preseribed daily, as 15 onr practice Marson -
posed no dietary or alcoholie restrietions but msssted upon a lacze
mntake of Buwids These mteresting reparatiie obsersations, at i
boped, will be confirmed

General measnres dnring the mtererstical period wmclude atten-
tron to flds, foodstufls and exercise A bigh flmid intake 1s desirable
Tap water shonld suffice 1 mast nstances Flmds wath calorse
supplements, sneh as mlk or mager ale, are adequate, but smee
gouty patients tend to gain weight, the additional ealoric intahe may
be undesirable A patent with gout should develop the haby of
drinking liberal quantities of tap water or atkahne water at meal-
tiae 23 well 2% between meals The guantity cunsumed 1 the even-
mg shonld be regulated to avmad noetaria Drochper-Mortensen ¥
showed that the quantity of urate excreted mereased as the urine
volume 1ineressed, up to 1500 ce per day Augwenting the urne
output bevond this quantity hagd httle effect 1 increasing wrate
exeretion or urate clearance Mugler and associates?™ obserced
hat 8n increase 1n vrine ontpnt from 05 m) , min to 5 m) enbaneed
the urate elearance from 7.0 mi /oun to I¥ mi /min Crobably the
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prevented by strict avordance of ammal food Tlis does not prove
that 1t need 1 every case be treated on vegetarian prinaples Sgaw
although gout may fail to attack some of those whove diet
exelusively animald, we ate not warranted in preseribing meat as the
diet for gout. Kach cose shonld be studied on ats own mesyts.”” In
the first edstion of the * Principles and Tractice of Mediesne,” 2%
Onler enntioned aguinst the use of earboliydrates, and concluded
“Meats of all knds, exeept perhaps the eoarser vorts such as pork
and veal and salted ones, may be nsed Fats arc easily dipested
ani may be taken freely *' 1t should be noted when this was written,
nigd yestriction of meat for gouty patients was the mode Marked
differenecs of opimon cxist today regarding the foodstufls that
eliowld be peroutted ov eondemned for gouty patients The current
edition of an excellent textbook of medicine contans a full-page
bisting of the purne content of eertawn foods. Another popular
texthook devotes five linea to the same subjeet It 1s bitle wonder
that the preebitioner tends to be vonfused Onee a hst of prolulnted
foods has been given to a patient, the tendeney s to aceept this
with hittle question Thou sholl not, in regard to edibles, appenrs to
be easter to follow than prohubitions 1 many other phases of human
activity But progress may be reported, and there 1 better agree-
ment, deeade by deende, contermny the desirability of » balanced
et for patients with gout and of a hiberalization of the protemn
cantent Although the nuthor has taken an extremely bberal stand
on the matier of protens and alechel, the recommendations m this
regard are his and o not necessarily represent o consensus among
eontemporary rhenmatologists

In 1838, the author’s views®#? were stated and supporting
evidence presented *We beheve that the benetits of o low-protesn
md n sernpulonsly Yow-parme diet, however, have been exapger-
ated TDurmg a nine-month period n the hosptal on a Tow-punine
ihiet, one patient with moderntely advanced gouty arthmis had 21
attachs of acute arthritss and spent 33 days in bed with severe gout
In the 14 monthe after dicharge he had seven acute sitacks and
spent only seven days om bed In this period at home, he had red
wmeat at least onee & day awd enjayed o modernte intake of heer and
ocensiohally hinrd iquor Tn the hospital hie was given no medseation
regularly exeept eolehieme for acute symploms. At home he took
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colchcine for acute symptoms and, 1 addition, from 24 to 4 Gm
of acetylsalicylic acid daily. At the end of the second period be
began a third, which lasted 26 montbs, In this period he receired,
1 addrtion to acetylsabieylte acid, 1.5 mg, of eolehicine day. During
this trme he bad seven acute attacks of gont and spent eight days in
bed . It 1s of mterest that during the four-year period of
observation the number of attacks per year and of days spent in bed
durmg the low-purine regimen were about tenfold that observed
while the patient was eating a hberal portion of meat each day.”

In the current series, W.S, (rrarr XI) had a similar experi-
ence For more than one year this patient, upon his physteian's
advice, elimiated red weat completely from his diet and had small
portions of fish or fowl not more than twe days each week. Durmg
this period of time he had a number of attacks of acute gout and
estimated that he was incapacitated one-fourth of the time e
became so discouraged with the results that he returned to a protein
et and suffered somewhat less articular distress than he had
formerly He was placed on colchicine and Benemid in 1950 and bas
not Yost one day from his Job during the subsequent six-year petiod.
Meanvwhile, he enjoys all kinds of meats, including game, supple-
mented by hberal quantities of aleoholic beverages

Studies during the past few years, utilizing isotope technics,
Lave identified some of the preeursors of urie acid and have removed
some of the stigma from proteins Recent observations in the labora-
tory suggest that proteins may be no worse offenders as precursors
of uric aerd than are carbohy drates and fats, Some of the sumpler
biologic substances, as noted mn the seetion on Intermediary
Metabolism, such as earbon dioxide, formic acid, glyeine, lactate
and ammonia may contribute a nitrogen or a carbon atom to the
urie aeid molecule 1n the Imtermediary metabolism of this sub-
stance by the body The therapeutic implications regarding dietary
restrictions for gouty patients are affected profoundly by these
experimental data. It i3 appavent that earbohydrates as well as
protemns and fats i the diet are potential preeursors if earbon
dioxide and formic acid contribute to the uric acid molecule 1 the
human economy It 15 reasonable to assume, however, that some
precursors may contribute to the uric acid melecule fo 2 greater
extent than others The best laboratory evidence in support of this
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assumption hias been furmshed by Gutman'’s laboratory ' A mean
decrease of 1,1 mg /100 ml of werum urie acid was noted 1n a group
comprising more than 100 gouty pattents on a diet low in purines,
poor m fats and eontainng not more than 70 Gm of protens daily
derived exclusively from cereals, grain products, eggs, cheese, milk,
non-legunnnons vegetnbles and frmts It was coneluded that *‘The
deterrent effect of restrictive diets on urie acid production in gouty
patients was thus found te be of modest proportions ”” An inter-
mediary view 15 expressed by Smyth % It 1s widel accepted that
the deet of a patient with chrome gout should be low in purtne-rich
fomin to relieve the already overburdened mechamsm for the dis-
position of purmes There s no convineing evidence to prove that
adherence to a Tigorous purme-free diet reduces the frequency of
aente attacks or prevents chronie arthritis or complications of gout '’

The potential harm from a hiberal intake of protemn daly has
been emphacized undnly and not supported by elimeal experience or
laboratory expertments 1t should be appreciated that protems and
certain nueleoprotewns yieldmng pyrimdine bases form wrea as the
nitrogenous end-produet, and net urie aod We have never recom-
mended a low-protemn or a serupulously low intake of purine sub-
stances o the treatment of our patients exeept for those with a
sufticient degrree of renal meufficiency to have resulted i azotemia
The added load mposed by an average protem mtake has been
respeeted 1 well-developed renal msnficieney A goutv patient, 1n
exeeptional imstances, will note a close assomation between the
mtake of a particular protein and an seute attack of gout Avord
ance of the offender 1s advised 1f this sequence of events 1s repented
A diet balanced 1n content of fat, protein and carhohydrates 15
1ecommended in the absence of suggested data These foodstuffs
high mn content of purme <ubstances should be avorded at all times,
but this restriction usualls 1mmposes no hardshtp upon the patient
even though ke mav be a gourmet DMeat extracts, sweetbreads
anehovies, Tnver, kidney, spleen and tongue are the only stems
under suspicion

The calorte content 1 believed to be as impartant as the speetfie
iems A few gouty patients tend to be overwerzht This imposes a
burden upon the cardioyaseular svstem as well as upon the weight-

beurmyg gouts Obewity, us a general prineiple, 15 thonght to b
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undesirable for the healthy as well as for those suffering from a
chro.nic disease. In a review of our own gouty patients we must
admit the number encountering serious trouble prematurely because
of.ol')esny 18 50 small as to be neghgble. The general rules for main-
taining a normal body weight are believed to apply.33¢

Other phases of normal living may be pursued without com-
promise. Patrents who enjoy out-of-door activities shonld be per-
mitted to continue them. contingent upon general rather than
specific rules Golf, tenms, shooting or whatever activity appeals
to the individual should be permutted Nay, they shonld be en-
couraged 1f pursued with proper respect for the regimen of medi-
cation Sydenham 39 believed that exercise had certain preventive
properties ““Now these [formation of tophi] may be guarded
against, whereby we obtain the due diffusion over the whale body
of the humours that generate gout, nstead of their accumulation
1n any particular part of it by preference I have found in my own
person that long and daily exercise not only stops the generation of
chalkstones, but even dissolves old and hard ones already formed,
provided only that they have not gone so far as to have converted
the outer sk into their own proper substances *’

The need for awareness of an impending attack 1s not so critical
as formerly but should not be 1gnered. Polyuria, gastrointestinal
unrest, suppression of sweating and a gam in body weight may
portend the development of acute symptoms. A fall in barometric
pressure may accompany some or each of these symptoms in
patients with rheumatord arthritis /3 At the first perception of
prodromata and before the appearance of joint distress, the in-
gestion of addtional coleheme (one or two tablets) may be desirable
An ded course of colchicine is y if the attack does
not materialize withm a few hours Colchieine should be continued
until an adequate amount has been taken if joint symptoms progress
and a full-blown attack seems mmmunent It is expedient for the
patient to understand the vagaries of the prodromata and to antier-
pate the full development of an acute attack The patient should
be instrueted to proceed without immediate professional advice,
since a few hours’ delay m beginmng the ingestion of eolchicine may
influence the severity as well as the duration of an acute episode
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Acute Attack

If proper deference 1s paid to the propbylactic regimen, attacks
of acute gout should be wfrequent in nedence and, if the malady
18 recogmzed early in 1ts matural history, mild in severity The
undiagnosed case of gouty arthritis or the poorly or untreated acute
attack comprises the significant distress group in the acute cate-
gory The most valuable drug in the treatment of the acute attack
of gout continues to be colchicine This may be combmmed with
phenylbutazone or ACTH, but i1t has not been replaced by either
agent The use of colchieine alone will be discussed imitially, smee
the drug selected m the unconfirmed case may carry diagnoshie
miplieations as well as therapeutic valne ‘‘Of all the speefic
remedies which have been vaunted as eures for gout, colehicum alone
claims notice There can be no doubt that this drug really has a
specific power over the disease and that 1t mot only relheves the
pam and inflammation which accompany an acute attack 1o a jomnt,
but 1t also removes the symptoms of the disease 1 other parts of the
body "8t

The amount of colehieine presertbed should be based upon the
severity of symptoms The subsidence of distress in a mild attack
may follow the 1ngestion of not more than four or five single doses
of eolchicane 0 % mg (1/120 gram). A moderate or a severe attack
requires the ¢“full conrse * This 1s achieved only by the periodie
ingestion of colehicine until the onset of gastrointestmal distress
If the attack has omunous characteristies from the onset, the *‘full
course’” may he achieved by the mgestion of two colchicine tablets
every two hou:s or one tablet every hour until the anticipated side
effects appear It 1s important for the patient to evaluate, 1f possible,
the seventy of the attack at fhe onset of symptoms The mild attack
will be suppressed with a few colchieine tablets if treatment 15
started early, while the severe bout w1l be adequately and promptly
managed only through a full course of colchieine

The mild sttack may be handled without interruption of daily
routine, and probably without medical advice if the patient has
been properly instructed BEach patient, i order to be adequately
tudoctrinated, should proceed with a full eourse of colehreine, once
the presumptrve diagnosis has been entertained during the first
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undes.lrable for the healthy as well as for those suffering from a
chironic disease. In a review of our own gouty patients we must
admit the number encountering serious trouble prematurely because
of obesity 15 so small as to be negligible The general rules for main-
taining a normal body weight are believed to apply.15

Other phases of normal living may be pursued without com-
promise Patients who enjoy out-of-door activities should be per-
mitted to continue them, contingent upon general rather than
specific rules Golf, tenms, shooting or whatever activity appeals
to the individual should be permitted. Nay, they should be en-
couraged 1f pursued with proper respect for the regimen of medi-
cation Sydenham ° believed that exercise had certain presentive
properties ‘‘Now these [formation of tophi) may be guarded
agamst, whereby we obtamn the due diffusion over the whole body
of the humours that generate gout, instead of their accumulation
in amy partiewlar part of it by preference. I have found in my own
person that long and daily exercise not only stops the generation of
chalkstones, but even dissolves old and hard ones already formed,
provided only that they hate not gone so far es to have converted
the outer skin nto their own proper substances *’

The need for awareness of an impending attack is not so eritical
as formerly but should not be 1gnored. Polyuria, gastrointestinal
unrest, suppression of sweating and a gam in body weight may
portend the development of acute symptoms A fall in barometric
pressure may acecompany some or each of these symptoms m
patients with rheumatod arthritis ™8 At the first perception of
prodromata and before the appearance of joint distress, the in-
grestion of additional eolchicine (ome or two tablets) may be desirable
An ded course of icine is 'y if the attack does
not materiahze within a few hours Colehieine should be continued
until an adequate amount has been taken if joint symptoms progress
and a foll-bl attack seems i It is dient for the
patient to understand the vagaries of the prodromata and to antiej-
pate the full development of an acute attack The patient should
be instructed to proceed without immediate professional advice,
since a fes hours’ delay 1n beginning the ingestion of colehicine may
influence the severity as well as the duration of an acute episode
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Acute Attack

If proper deference 15 paid to the prophylactic regumen, attacks
of acute gout should be mfrequent 1n ineidence and, if the malady
15 Tecogmzed early 1n its natural histery, mild in severity The
undiagnosed case of gouty arthritis or the poorly or untreated acute
attack comprises the sigmficant distress group in the acute cate-
gory The most valuable drug in the treatment of the acute attack
of gout continues to be colchicme This may be combined with
phenylbutazone or ACTEH, but 1t has not been replaced by either
agent The use of colehicine alone will be diseussed mitially, siece
the drug selected m the upconfirmed case may carry diagnostic
mipheations 2s well as therapeutic valne “Of all the spectfic
remedies which have been vaunted as eures for gout, colchicum alone
claims notice There can be no doubt that this drug reslly has a
speefic power over the disease and that 1t not omly relieves the
pain and mfammation which accompany an acute attack in a joint,
but 1t also removes the symptoms of the disease i other parts of the
body 7788

The amount of colehieine preseribed should be based upon the
severity of symptoms The subsidence of distress 1n a mild attack
may follow the ingestion of not more than four or five single doses
of eolchicine 05 mg (1/120 gram). A moderate or a severe attack
requires the ““full eourse ** This 1s achieved only by the periodic
ngestion of colchieine until the onset of gastrointestmal distress
If the attack has ominous characteristies from the onset, the **full
course™ may be achieved by the mgestion of two colelnemne tablets
every two hours or one tablet every hour until the anticipated side
effects appear It s msportant for the patient to evaluate, 1f possible,
the severity of the attack at the onset of symptoms The mild attack
will be suppressed with a few colchieine tablets 1f treatment is
started early, swhile the severe bout will be adequately and promptly
managed only through a full course of colchiene

The mild attack may be handled without interruption of daily
routine, and probably without medical advice if the patient has
been properly mstructed Each patsent, in order to be adequately
ndoetrinated, should proceed with a full course of colehicine, once
the presumptive diagnosis bas been entertained durmng the first
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acute attack under observation. A deficiency may be revealed later
if the patient has not received such indoctrination The usual num-
ber of colehicine tablets required to produce gastrointestmnal dis-
tress varies between ten and fourteen, taken over a span of the
same number of hours There is no satisfactory explanation for the
obligatory nduction of gastrointestinal symptoms in otder to
achieve a full therapeutic effect; the empiric observation 1s well
substantiated, however There is general agreement that the full
th 1¢ action of colel is lished 1n the severe attack
only 1f unmistakable gastrointestinal distress develops Patients who
attempt to circumvent this distress by the ingestion of smaller
yuantities of colehieine or who take colehicine over longer periods
of time recene submaximal benefit. Satisfactory subsidence of
symptoms may be expected 1f the ingestion of colehicine is begun
at the onset of acute symptoms and a full course pursited Vsually
the joint or joints mvolved begin to qutet down near the close of the
eolehicine schedule, and hour by hour thereafter, they become pro-
gressively less painful Sigmificant improvement should be expected
within 24 hours after the begi 2 of eolchi myestion, at which
time the patient 1s convineed that he 1s well on his way to recovery
‘Within 24 hours after the conclusion of the full course of eolehicine,
the acute distress should be dissipated and sigmficant return of
functton of the affected joints apparent

A full course of colchicine may be ineffective because of one of
several reasons (1) Prompt imstitution of the colchicine regimen
did not oceur The destred effeet may not be achieved promptly 1f
acute symptoms are permitted to persist for ome or more days
before begmming coleheine (2) The course of colehieine may have
been mterrupted This 1s an error that patients sometimes commit
If ten doses have been found by experience to be necessary for sup-
pression of joint symptoms, the ingestion of five doses on the first
day and five doses on the following day leaves much to be destred
ehnically, although mathematieally this would appear to be sufti-
cient. (fastrointestinal symptoms may desvelop on the second day
without 1¢ relief Once colchi is started, 1t
hould be continued without mterruption at hourly or two-hourly
ntervals as noted above If articular symptoms develop in the eve.
ning or during the mght, ingestion of colehieine should not be inter-

a.
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rupted It 15 more mmportant in the treatment of the acute attack °¢"‘
that the patient recerve colchieine regularly than that he receive
a continuous mght’s rest A sedatrve such as a barbiturate may be
mﬂn to return to sleep after each dose of
colehicine 1f restlessness persists (3) There may be some complicat-
mg factor which precipitated the acute attack and which persists
as the melhing agent

The farlie to appreciate the proper method for admmmermg
colchicine bas been partially responsible for its

10n by some physt and nwe by their patients The

apparent nevitability of gastrointestinal distress has contributed
to 1ts unpopulanity Gastrointestwnal disturbance 15 unpleasant, but
m our experience this mde effect does not constitute a contraindi-
eation A preluminary cathartic or a purgative 1s frowned upon since
it may be 1npossible to determine whether purgation has followed|
snch a drug or 15 the indication for cessatron of colehicine

At the onset of nausea, vomiting or diarrhea, mgestton of
colehierne 13 to be stopped, irrespective of subsidence of Jomnt symp-
foms, and a gastric sedative ordered Tincture of camphorated
opim, 5 ml, 15 recommended, with the dose repeated every two or
three hours av needed The adminnstration of a gastrointestinal
“edative, o sigmificant aspect of Droper ndociritalion in fhe treat-
ment of the acufe epiode, 15 as desirable at this stage of therapy
a5 the wstitutton of a full eourse of colchieme at the onset of
articuler distress Every effort should be made to rehabilitate the
patient as rapidly as possible with respeet to affected joints as well
as with respect to the altered gastromntestinal funetions Because
of the irpitative action of upon the gast
Tmueosa, 1t 38 undesirable to repeat a full course, should & second
course be ndicated, or to resume the prophylactiec mngestron of
eolehieine until after a lapse of 48 hours following the termination
of a full course In our experrence, if treatment is begun early, less
than five per eent ot severe attacks fail to respond to the first full
course and either require a second course of colehieine or require
some other anti-gout agent

Colehicine was introduced early m this discussion because of
the emphasis that should be placed upon it It should be the first
drug to be considered 1n the treatment of the acute attack Never-
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theless, several other preparations are now available as an adjunet
to colchicine, or 1n some instances as & substitute Each has ment,
each }ms strong proponents in support of its use, but a proper per-
spective regarding the value of the several edjuvants is lacking
In planning for a possible subsequent recurrence of acute symptoms,
efforts should be directed to include only those items in the “must’
category that are feasible for the patient ;ndependent of immediate
medical advice. This restriction excludes, as a recommendation for
& routine procedure, any intravenous or parenteral preparation, If
acute symptoms begin at two o’clock in the morning while the
patient is at home in bed, he should be familiar with the proper
recommendations and be prepared to earry them out without delay.
The expenditure of unnecessary efforts and the inevitable delay in
beginning treatment follow either the preparation and visit to the
hospital or the night call of the physician to the home. The indi-
cations for parenteral preparations will be discussed after a con
sideration of phenylbutazone,

Phenylbutazone is an effective anti-inflammatory and analgesie
drug. It 1s not speaific for acute gout but valuable, nevertheless
Some physteians recommend it as the sole drug in the treatment of
the acute attack, others rccommend it in conjunction with eolehi-
cine. We use it only in conjunction with colchicine There are
several eircumstances in which phenylbutazone may be helpful.
(1) If the patient has been on the colchicine-Benemid prophylactic
regimen for a relatively short period of time, the full effect of these
agents will not bave become mamfest, and acute attacks continue to
be & serious problem In this cireumstance, less than a full course of
colchicine is preseribed (2-3 mg ) together with 800 mg. of phenyl-
butazone during the inmtial 12 hours Phenylbutazone (800-1200
mg) is contmued for 24 or 36 hours after the termmation of the

This ion may avoid the undesirable
gastrointestinal distress and expedite rehabilitation, (2) An mnade-
quately or poorly treated attack of gout that has not responded to
& full course of colehicine may benefit from supplementary phenyl-
butazone, {3) Low-grade symptoms may persist for some unex-
plained reason after the full course of eolchicine Rather than resort
10 & second course of eolchicine, from 406-600 mg of phenylbutazone
may be given for two or three days '*?
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an(} is entitled to a restricted but definite plave in the armamen-
tarium ! Graham has stated clearly the indications for this route ¥
Intravenons coleheme shounld be nsed to comiplement, but not to
supplement, the oral route. Patients should not be dependent upon
an ntravenous medication at frequent intervals if the oral prepa-
ration will snffice There are some patients with an irrtable gastro-
mntestinal traet who tolerate oral eclehicine poorly and who profit
from the intravenous preparation The preferred dose, when indi-
cated, is one-half of the full course orally and the remainder intra-
renously Twe to three njections are required if the mtravenous
route is chosen exclusively, and approximately two-thirds of the
estimated oral dose 15 admunistered Either regimen avouds gastro-
intestinal disturbance Three ampules (05 mg each) are admmnis-
tered at each myeetion, which is repeated every three hours for a
second or a third dose Davis and Bartfeld 8 reported beginmng
alleviation of distress shortly following the first injection. A total
of sixteen attacks were mnsestigated by them with favorable results

Adrenocorticotropin and the adrenal steroids are of restricted
value in the treatment of acute gouty arthritis The newest adrenal
steroids, prednisone and prednisolone, are less effective m the
management of the acnte attack than is ACTIL, and if any agents in
this category are emploved, the latter 1s preferred. There are a
number of satisfactory reports of the use of ACTII in the acute
attack Gutman 1% noted complete remission in 60 per cent of the
patients nathin 24 to 48 hours The response was unsatisfactory in
20 per cent The other patients either had a good mitial response,
followed by a relapse, or had a delased response with a complete
rermission not &ppearing for several days Our results are similar to
those of Gutman Others have been more enthusiastic. Margolies
and Caplan **' reported one patient who recovered from the acute
attack within 75 nunutes after the ndministration of 50 mg of
ACTH Tn another mstance, the patient was able to walk and bear
weight with comfort within an hour With the avalabily of
ACTH.gel or other lopg-acting adrenoeorticotropins, from 40 to 80
units are gven intramusenfarly at a single injection as an adjurant
to a modified course of oral colehicine, Another reason for combm-
ing colehieme and ACTH 1s to avoid a relapse, a possitality whent
ACTH 15 used exelusively #™
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apphed and worn for 24 hours following the removal of fluid. The
tiie required for the recovery of the affected jont wmay be pro-
longed llune‘cessarlly 1f aspiration 1s not accomplished Aspiration
of an ncute joint docs not eliminate the need for full doses of ecleht
cine.

TD, a 42 year old male when scen 1n 1046, bad bad his first attack of
acute gout at the age of 2G The correct diagnosis was not made until severtl
years later The attacks were indueed on several oceasions by emotional upsets
and, on one oveasion, by parenteral adannistration of vitamn B, e suffered
23 many as six attacks per year and was off the job for as long as three
weeks with one of the episodes. The concentration of urie acid 1n the serum
ranged from 8§ to 10 mg /100 m) The patient was lax 1n following recom
mendations, he did 1ot report to the ebnie and conbinued fo bave severs)
days of meapacity eath year between 1950 and 1956. He was admitted to
the hospital 1n 1956 Wath an acute effus:on of the right knee following an
automobile accident A full eourse of colchicine, which was taken before
comng to the hospital, had farled to rehieve the effusion although articulsr
stress was less Aspiration Was carmed out, and more than 80 cc, of viseous
yellow flud was removed Rapid recovery folloned thereafter.

General measures for the treatment of the acute attack incfude
a hght diet, an abundance of fluids and rest of the affected joints
Since a severe attack may be associated with a significant increase in
body temperature and an inereased Joss of sensible perspiration, an
angmented flud 1ntake serves a dual purpose, Replacement of
fluid lost by way of the sweat glands is imperative, Equally im-
portant is the need for an adequate quantity of fluid for remal
transport of uric acid 1r order to minimize the tendeney for the
precipitation of urates in the tubules Augmented fluids may be
accomplished by ncluding in the diet, broth, soup, frait yuee or
milk, fluids which contain minerals as well as ealories

No useful purpose 1s served if severely affected joints are kept
aetive or subject to weight-bearing so long as acufe symptoms
persist. When not more than one or two joints of the upper extremi-
ties are involved, the application of an arm sling may permit
continued ambnlation. Restriction to & chair or bed 1s imperative
if one or more joints of the lower extremities are severely jnvolved
A eradle for the bed covers is desirable as soon as the patient takes
to s bed. Loeal application of moist dressings, dry heat or cold
compresses, respectively, have been recommended by some phy-
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to remove adequately the wate, in the operative field, Formerly,
funetionless digits were amputated (r16 63), but with the aval
ability of a powerfu] uricosuric agent, this procedure is no Jonger
neeessary

7

FI6 63 Roentgenogram of the right foot of the patient described 1 FIoLEr
8. The Phalanges of the great too were amputated beeanse of ossenum m;ll
subeutaneous tophs, The first metatarsal hind his not been the ste of nmble
topht

The surgical treatment of 4 dischurging urate smus involves
Little or no risk from postoperative infection Even before the anti-
biotic era the ineidence of postoperative infection was negligible
It 1s 1mportant to remember that parenteral penieillin s contra.
Indicated beeause of the possible induction of an acnte attack of
arthntis; a broad spectrum antibiotie js preferred. Most helpful 1
the medical handling of a gouty patient undergoing surgery is the
preoperative admnistration of 135 mg, of colchteine (]ﬂll}', 1f the
Ppatient 1s not already on rations of this magnitude Patients should
receive colchieine for at Jeast three days prior to surgery in order
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to minimize the tendenev for the development of postoperative
gouty arthritis It was the experience of Linton and Talbott 13 that
the inesdence of postoperative pouty arthritis was reduced from
maore than §0 per cent to exght per cent Intratenous colchicine may
be wsed 1n the postoperative period Should the reader dewre
techmeal information regarding the speetfic surgreal procedures
the orizinal article should be consulted



EPILOGUE

““TuAT THE SIZC OF THE BOOK 15 little, 15 owing to the cure For
*tis not much to purpose, to troudle the publick with copious theorys,
long cases, and pompous nicetys upon o disease; 1f we can but cure
1t I have mdulg’d myself no further liberty in speculution, than
nught be uscful to discover the nature of the distemper; whereby
we may better treat our selves in o fitt and out of a fiit, better
known how to prevent or protract ils refurns, or moderate them
when they eome ”’ Stukeley, 1734 738
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