AN INVESTIGATION INTO TH® USE OF COLD THERAPY IN
”ﬁ?'RW?UWA“PIﬁ TYPE 0 ARTHRITIS WITH CONTROIS,

0f racent years thare has Hoen an amount of literature
indicating tha favourablé effects of certain gold compounde
in the rheumatoid typs of arthritis. Our perusal of this
1iterature has, however failed to reveal any systematic
investigation carried out with adequate controls, whigh owing
to the variabls course of the discase ané the tendency to
natdral curs is, we fael , assential if any satisfactory
econclusion is to b2 raached. 7@ ourselveshavae, during recent
years, utilised gold therapy In a very large number of cases but
ara concernad in this work with onlyya limited number of theses whepe:
it has h=en possible to »rolong our ohzervations over a period of
tims and make comparisons with control cases.
e clagssifieation of arthritis is unfortunataly
confusing and chastic. Trom the natiological, patholdgical and
elinieal standpoints there ars , as Garrod originally described,
two distinst groups corrasnonding to :
(a) tha 3o ecalled rheumatoid type and
(b) the ostso-arthritic type. .
Basing ourselves on the works of Nichols and Richar%son,on the
pathological studies of chronic arthritis of Assman, of Allison and
Ghormlay and of Timbrell Fisher, we have adonted a classification
which is comparatively simple and st the same time comprehensive.
™ two grouns resognised are :— (&) the rheumatoid type of arthritis
and (b) the osteo-arthritic type.

Wach has as a ruls its digtinetive astiology , pathology
and symptoms and signs, although a mixed type due %o osteo—arthritic
changas supsrvening on a long standing rheumatoid arthritis, can
and doas axists.

Gold Tharsny. History.

Tn to tho prasent tims no drug therany has baen shown
to have any appreciable sffact on this condition so that i1f gold
therany proves successful it will undoubtedly revolutionise the
orognosiaz of the diseass.

"he modsrn use=of gold salts in diseasa dates back to
1912 when Brusk and Aluck used them in the treatment of lupus
erythamatosus.Tn 1916 ths first organic »Hremaration; gold-thio-
salicylic asid, was introduced by Fsldt. Since then numerous other
organic and Inorganiec gold commounds have made their appearance. They
all possaess ona feature in cormon, namely the sulnh-hydryl linkage,
which, in the oninion of pharmacolopgists, »plays sn immortant part
in the tharaneutic astivity of the comvound.
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In 1924 M@llgaard and his associatas carriod out some important
axneriments on the action of Sanocrysin. ™his narticular compound is a
doubla thiosulvhate of pold and sodium containing 377 of gold.It was
found that it preventaed ths growth of tubsrecls bacilli in culture
and that it had the sams affect whon Injected into a lesion. It was
furthsrmore then refarded by Mpllgaard as of irmense valua in
tuharculosis, varticularly where the dissase was detectead whilaé sitill
in its early stages.

T91dt and othors(1926) workaed out tha chemotharameutic index
of a nimher of organis pold commounds, using dogs infectead with
syohilis. This indsx gave a comnarision batween tha minirmum curative
and the maxirum tolsrated dose. T4 wnas showm %o vary from 172 to 1/10
in the ez3? of sulphoxylat and of salvarsan. Similar rasulss were
olrtainad with mizce infected with spirochasta recurrens faver. Schiomam
and Taldt(1926) tastad the effact of gold on mice infemted with
straptosoaci, of ralssd virulonce, from a cass of 7puerperal fever.
of the cas=23 treated by thae subcutansous administrabion of gold
58% recoverad. Intravenous administration causad a recovery rate of
287, avary ons of the controls died.

Taldt (1930 I) also introduced auro-thio-glucose o» solgancl B
a compound containing 50?5 of gold. It was found, when tested on
canine ayphilis, to have a tharapeutic index of 1/’?5. A dog tolerates
2 gms. of this drug per kilogram of body weight. Streptococeal
infactions #n mice wera ocurad by a doss equal to 1/8 of the tolerated
dos~.

Tase preparations war@usad in 1924 in tuberculoasis, lupus erythe-
matosus, disseminated scleroais and syphilig. Five years later papers
anpearad by Umbser(1929)and Torfestier (1929) on their use in rheumatoid
arthritis. '

»ffact of Cold in Rheumatoid Arthritis.

Torastisr (1932 1) using Allochrysine in doses of 0.6, 0.05,
0,05, 0,1, 0,1, £i11 2,0 gms. 1n all had been given and after 56 woeks
rast a furthsr courss or cours=s if necessary found that abount 707 of
hisg oasez reactsd favourably. Tha rasult anpeared to depend on the
duration of tha digess=s. In cases of less than one year's duration
thera was imsrovemsnt in 1004 and cure in 5&5’3—-#0‘%. In cases of 1-4 years
duration theras was improvement in 707 and cure in 26-307, and in
cas2850f 5 o mora ysars duwration thers was immrovement in 507, ™he majority
of his 22333 had a high sedimsntation rate , the average figuse
Yaing 42 mm. Tmder gold treatment the sedimentation rate bYecame less
aventually raashing normal firures (below 10 mm.). Aftar completion
of tha tregtment tha nationt reported at intsrvals for furthor
agtimations of tha gadimentation rate, a rise haing regarded as an
indisation for further +rasimant.

Faldt (1930 TI) traated 24 caass of infective arthritis
+ith F0lganal. Of thase 4 showad no improvement, 2 showed a slirht
changs and the rast wors definitely better. The majority lost
pain and joint swellings though at firat thers was normally an
aggravation of the »ain. This wroved to ba a favourabls sipgn as it
was 'followed by'a ranid iwmprovement, starting aftar shout 1 zm. of
Solzamal had baan given.

Danisr (1930) obtainad his best results by giving gold
together with local X-ray troatment.

®shlow (1930 & 1933) gzave larpe dosss of Solganol, 0.1
to 0.5 gms. avery second doy. "He considarad “hat each dose shoultd
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ba zg ragulated as to »produce a rise of temperaturs and he bellevwed

that in this way he obtained ths hast and mest lasting results. Israelski
(1931) gave Solganal orally. F-oround (1931 II) tried Yoth oral and
parentaral routes but obfained the most favourable results with the
latter. The formser howsver had tha adwantage of producing no complications,
Yaliwa(1932) gave Solganol orally. He daecidad that the physical

treatment was thereby rendered more effectiva. Huhn(1932) treated 22
cases of infsative arthritis with Solganod 3, Of those 627 showad
increasad mobility though some pain remained. 9% showed slight
improvement and 57 no changs. He used dosas of 0.01-0424 gms. with a
total of 3.5 gms. for ths course. Jechsr(1932) gave Sanoerysin in

do323 Of 0425-0.75 gmss  8avere joint reactions followed, sspecially

at firat and pyrexia invariadbly occurred. 0f 23 cases of primary
progpassive chronic arthritis, 247 were curad, 70% improved and 67
romainai unchanged. Fabar(1933) who used dosas of 0.1-0.6 gmse of
3zhochrysin also nlted marked focal reactions. Slot ot al(1934)

@ave injestions of 0.01-0.5 gms. of SolganolBPat four-day intervels
with resulting imorovement in all cases. Pemherton(19%5) found

that 177 of his cases ware curad, 394 mush improved, and 317

slightly improved. 134 ware unchangad. The average duration of the
dis2as2 in *he cured cases was 1% years, in the improved cases 5

yaars and in those which remained mnaltered, 7 years. Allochrysins,
Crigalbine, and Myocrysine were nussd, and all proved equally eofficacious.

Oroghy(1936) treated 27 cases of arthritis with
Allochrysine and Solganol 3 oleoseum. 339 vravae graatly imnroved, 214
modarately improved, 114 glightly improved and 15% unalterad.

Copaman and Permer(19%7) usine small doses (u» to

0.1 gma) in cases of rheumatoid arthritis, found that 509 ware
greatly improvad, or cured, 564 ware modarataly improved and 67

showad no changs. Tho effect on ci@ses of gpondylitis was found 40 be

negligible. The sedimsntation rate f2l11 in 69%, wss unaltered in 18%,
and rose in 47.8 '£all in sadimentation rate heralded improvement
in the joint oconditiétn.A preliminary riss after the first fow
injestions of gold occurred in 97 of cases.

Hartfall, Garland and 0oldie(1937) treated 690cnses of
rheumatoid arthritis. 9,94 wers curad, 56.87 showad marked improvemant,
137 modsrate imnrovement, 6.27 slight immrovement, 8,97 no improvement,
2.57 wars worsa after ths traatmant and 2.7 4ied during *hs coursa
of treatment, They used four differant prenarations of gold ~CHsalbine
eurad 237, myoorysine 07, Solganol 4.27 and Topion 10.87. If, however,
all casas showing marked immrovemant or cure ars taken, it is found
that the rasults obtained do not aiff-r apwreciably.

Plan of Invastigation

Tor ths purnoses of this investigation only the most
tyrical casss of rhsumatoid arthritis were used. Vonarticular casas or
any in which the elinical pioturs did not conform ascurately to type



wara not usad. Referencse to the case historiss (ses noge 23) will
illustrate this point.

™e joints found to bs most commonly affected were the
carpal tarsal and proximal-intervhalangeal joints of the fingers and
toes. They showsd pari-articular swelling and limitstion of movaments.
Yovements of the wrists were usually severaly restricted and »ainful
and ankle, Xmes and elhow joints and foet ware also frequsntly involved
in the arthritis wroz-ss. ™a aze of the patiasnts ranged betwnasn 18 and
68,

Bafora haginning gold tha natisnis were put on a
nraliminary courss of physical traatment varying from 1-12 months. Some
hnd alr2ady had physiotherapy for a year or mors when this investigatiom
was first started hut only thoss who showed 1ittle or no response to
physisal traatment wors s2lagtsd. Thsy were then divided into two equal
erouns, ona for ireatmsnt with gold salts, thoe other for purposes of
- sontrols. Both grouns included old-s*anding =s well as recent cases
and glso gases with high and with low sediimentation rates. ™a patients
of the control group were given injections of oleum amygdale dulels
in dos=ss of 0.1, 0.2, 0.4 and 1.0 cc into the huttock once a week,
tha 1ast dos2 being repeatad ¢111 15 injJections had deen given in
each goursa. This oil is one fragquently used for susvending gold
preparations.

It is possihle that the various wnraparations of gold have
different degrass of activity when usad in the treatment of rheumatoid
arthritis and for this raason th more valuable conclusions are to he
drawn from a serias of cases treated with the same commound. This
investigation is, ascordingly. coneerned purely with the effect of
J01ganalB.

Solganol B may be given intravenously in agusous solution
or intramusscularly as a susmansion in oil, the latfar having bnen the
mathod utilised in the majority of the cases 'una.ar conglderation in this
paper, Wa have nrefsrred the intrammuscular mat'hci of administration as
we considsr the2 slowar absorption less 1ikely to produce toxic reactions.
Injections wara bsgun with a very small dose containing 0.01 gms. of
tha preparation. If this dose caused no reaction the amount injected
was ghadually inoreased, viz., 0.05 gms., 0.l gms., 0.2 gms. The last dose
was continuad until a total of 2.5 gms. had bren given. After six
weaks anothar courss has been givoen in this seriss in precisely the
game dosage. At further intervals of not less than six waeeks further courses
have been given if symptoms and signs have persisted and the
sedimentation rate has remained high.

In a further sories of anses, also recorded in this
paper we hava employed a smaller dosage as follows:- 0.01 0.02 0.04
0.075 0+1 gms. Solganol 3B olsosum at weekly intervals, ths last dose
being cémtinuad till the ssdimentation rate has reachad normal figures
(below 10mm. 1in ths lat hour). Four doses of 0.05 gms. were then
given at weskly intervals, and another estimation of the sedimentation
rata was thson carried out. If this remained within normal limits
treatment was disaontinnad for six waeks . T™he first courss in this



seriss was therasfore frequently very long in soms cases, lasting as much
as I2 months. In the second course the dose of 0.06 gms. was not exceadad
uless the sedimsmtation rate again rose above I0 rm. Our reasons for
this mathod will bs discussed lator when the toxic eaffects of gold are
considerad. In c¢artain cases a mors gradunal inerense in dosage was
necesgitatead by the seovers reactions experienced by the patient. These
reactions usually took the form of an aggravation of joint pain but were
in some casss pyrexial,

Bafors hegimming treatment patients were interrogated with
regard to a personal or family history of purpura or blssding, owing to
the 1likelyhood of such cases developing puﬁhra hasmorrhagica when gold
is administerad (q.v.) The urine was examined for albumin and the
specifis gravity recorded, If the spacifiec gravity was found to bas below
1020 the patisnt was asksd to ahstain from fluids for 12 hours and to
bring tha first gpecimen passed subseguently. If the spesific gravity
was persistsntly balow 1020 gold was not given. On one occasion we
departed from thils procedure. The patient develoned an extensive
stomatitis with pyrexia, oruritus and deafnass after the third injection.
She had hynerisnsion in addition to advanced infactive arthritis. The
gpecific gravity of her urins varied between IO0I3 and T0I5 on repeatad
examination. T™ia chisf dangar, howavar, of giving ‘aold to a patient
with poor kidney fumetion is that it may all too readily increase tha
kidnay damagza.

Routine Tests usad in this Investigation

Throughout the duration of the treatment the following
routine tssts wore carrisd out:

I. Hoematological. Once a month 4 ees. of blood were withdrawn from an
antecubital vain with a minimum of stasis. ™he sedimentation rate
was astimated by the Westargran mathod, using a 200 nm. tube. The
reading for the sedimentation rate was taken after the first hour

. only. If any haemolysis had taksen placs the result was discardsd.
Thite blood and differential counts were carrisd out. When examining
thes blood film the pressncse of platelots was notad.

2. Urina., ™is was teatsd onee a week for albumin.

3. Weight. All patisnts wers weighod onee a weoek. Nosage of gold was
raducaed if loss of weight becomseX excassiva.

4, Veagsuramsnts. All swollen joints were measured once a month. In the
case of interphalangeal joints this was done dy placing the patient's
hend on a pisca of papsr and drawing the outline. Yeasurements of
these outlines wers found to give & reasomably aassurate indication of
the progrsas of the jJoint swelling.



Below is an illustration indicating the practical value of tracing the
outlina of the hand.

In the cags of ths kness, wrists and matacarpo~phalangeal joints the
cireumfsrence was measurad with a tape measura, but it was not found
practicable to make accurats measursments of any other joints.

An attemnt was made to estimate the progress in the subjective
symptons e@.g. pain and stiffness, by means of a guestiommairas. The
patisnt was ask%ed sach month whether thse pain and stiffness of the joints
was the samas as on the previous occasion or 1f not, whethar the change
was an improvemant or the reverse.

Radiographs.

Thesa ware taken of tha hands befors and after treatment with a
standard sxposura, penetration and distance.

Pegults in our own Casas.

Although wa have followed carefully the course of +tha nain and
stiffness in avery 2ase with which ws ar2 dealing, we have not attempted
to tabulate this side of our investigations since we feel that too mmch
depends on the mode of exnression of tho patisnt and his sensitivity %o
painful stimuli. Neverthsless, thase results ars of interest when compared
with the joint swelling, sedimentation ratean® dosags of gold and will be
discussed with thaese other figures whsn the cases are considared
individusliy.



The final rasults in the case of patients who have had, where necesaary,
nine months traatment, ars, howevar, of specizl interest. Among twenty
control casasA6%) lost all symptons and signs of active disease;NE5%)were
improved; andﬁbqnstatad that their joints felt about the same as before
treatment. '

Of I6 sases treated by means of thoe larger doses of gold
(maximum dose 0.2 gms.) 8 (i.e. 50%) lost all sympions and signs of active
rheumatoid arthritis, i.s., only ankylotic and osteo-arthritic changes
remained; 7, (i.e. 44%) wars improved; and one experienced such severe
azgravation at the commencement of the sacond ecourse that she refused to

continue ths tresatment.

Of 16 casss who have so far completed nine months treatment dby
means of tha smaller dosas of gold (maximum dose 0.I grms.), 6 (38%) are
aurad (assording to the above standard); 8, (507) are improved; ome is
unalterad; and onas is worss.

Although the numbsr of casas resordsed here is not largse, we feel
that tha diffarancas are so siriking as to be significant. Only 57 of the
control casss satisfiad our standard of curs, but 50¢ af tha casss 4reatad
by larzas dosss of gold attained this atandard. And, whereas none of the
20ld zasas showad no shanga, 307 of tha control cases stated that thers
had bh2en no definite improvemant in joint pain and wers found on examination
to show no dafinits change in the physical signso.

Tmfortunately, most ohsarvers have not attemmied to assess the
parcantaga of auras obtained. Sechar, using larger doses than ours, but
ovar a shorier pariod, givas 249 0¢ gures., Tambarton gives 179: whila
Fartfall, %arland and Goldis, using a standard of durs-similar:-té' our
own, give 9.97 as cured. ey, howaver, usad dosss smaller than ours,
and the sourses were also smallsr and more widely spaceds. It rmat be
remembaered too that ws have chossn only the most typical cases of
rheumatoid arthritis, and that we have *treated them at the same time
by mesns of vhysio-therapy, which we considerad to be an important
adjunct to auro-therany. 3ach(1936) who also used physio-tharapy in
conjunction with large dosss of gold, states that in half his casss
the diseas® was arrested. This corresponds very closely with the
figures in our saries treated with the largsr dosas.

The TBffect o0f BGold on Joint Swalling

Table I shows our measurements of thz2 swollen intsrphalangaaarﬂnﬁu
The figurss ropragsent dismeters in thirtyseconds of an inch takan from
the outling drawings alraady dsescribed. Thay are not actual diamaters
of the fingars, 53 %tha thickness of tha2 p~nell also comss into tha
figuro; but s3 the same peneil was ussd on evary occasion, thay aan
be compar=d accurately with ons anothaer.



Tahlas T
Effect of gold on swalling of Interphalangeal joints.

-Cold ’!as&s.ﬂ.&?ge dOSES)
Yonths---13t 2nd 3rd 4th 5th 6th 7th 84h 9th 10th 11th 12th 13th
oASR'S’ Digit'h S0 S) 8) 3229 “J@N3T 29 R 27

"12 w 3 38 36 37 36 B35 35

" 13 w 3 70 B0 20 30 28 28 27 26

"14 "m B 28 26 26 26 25

" 18 w3 32 30 32 30 290 30

" 18 Wi S gy c 89 360029030

" 18 w5 27 28 25 25 26 %26

Contvol Cases. '

"3 ISR, T s S O TR TR T R

" 3B w B 27 28 28 26 2 26 27

"o " 3 33 34 35 34 35 34 35 36 36

"R Wi 3 lg matan . 80 82 ‘g9 8y . 37 nf Bl 5% BF 37
"R " 4 31 3 B30 31 33 31 32 30 31 31 32 30 30
"R w B 88 a7 B Ny Sgyvansianiiisgl ortian on. ap ov
" P wo a0 gy gy Gimg iy SNmy. igaeiaylcay

w B m 3 33 34 33 B3 33 3% B4 33

P " A 36 37 % % 7% B7 76 36

" " B 29 30 39 89 30 29 29 39

"G w 3 30 31 30 30 30 29 29 30

"L W8 2% 2] 21 230 31 32 32 =33

v " B8 3 35 35 33 34 35 35 34

3 4 n 4 T B5 34 35 35 24 34 34

L W: B @8 28 328 29 29 “29

Gold CASes (9mall dosas)

" 25 w 2 32 33 32 21 31 30 29 30 30 30 30

" .25 W3 @3 53 =3 ‘g4.ss 81 4] .38 35 9% .89

n25 " 4 38 36 B4 34 B35 B4 34 36 36 35 34

" 25 " 5 30 B0 28 27 28 28 27 29 29 28 28

" 31 “ 4 35 34 31 31 32 33 32

" 32 m 8 B2 31 32 B3 23 34

" 39 " 3 33 34 30 31 33 32

" 32 ® 4 B 3% 31 3] 33 20

" 32 W 5 28 om 2% o7 2w Y

" 29 w 8 B34 33 34 23 ®5 @S B

" 39 " 8 =1 2 3280 B0
" 29 » 4 29 29 30 28 30

" 40 " 3 31 31 3¢ 30 28 30 30 31 29 30 29 29

" 40 ¥ drt.31 29 28 28, 28 3827 28 27 28 28 2V
* 40 TO4TeeBN 27 27 25 85 .25 26 26 86728 25 .24

In order to discover the experimental error involved in this
method of maasuraement, several dravings were made of the same hand and
the measuraments compared. T™he maximum error nas found to be 1/32 inch.
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Changzs of this sizs should, therefore, be ignored in Considering this
table.

In the casas treatsd with large doses of gold, seven swollen
interphalangsal joints have been measursd throughout the treatment. 0f
these, 5 (71f) show a dsfinite diminution in size; and 2 (29%} show
no agnprasiabls change. In the conrdol casos 14 joints haveymeasured
throughout tha traatmant; of thase 2 (147) show a diminution, 11 (797)
no change, avh 1 (77) an inersass. Of ths 16 jvials measured in casas
troated with smsll dosss of gold, 9 (567) are smaller after wine
months troatment: 6 (38%) ars unchanged; and 1 (67) is increased. Tn
those Joints showlng & diminution in sizs, the average reduction in
swelling 1s 2 thirtyseconds of an inch in tha controls; 2.9 in the
cas2s having small dosss of gold: and 3 in ths9 cases hoving large doses.

] Ma see, tharafora, that whereas in tha control cases 147 of
the joint swellihgs are reduced, with small doses of gold 56 are
reducad, and with large dosas 717 ara reducsd. ™hae figures obtained
are therefors somawhat similsr tn those foundl from a caleulation of ths
psrcentags of suras (i.e. 5”, 307, and 50?). Pigure I shows tha abova results
in gravhisc form. Tn th~ controls (doited 1ina) thas averags joint
swelling is not subjeet to any marked variation, whereas on the gold
cases thars ia a rapid diminutiown , more continuous in the cases
havine larza doses (continmous 1ina) than in those havine smell doses
(nmken 1ins).

»ffact of gold on swollsn intervhalanseal joints.

Frng
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Table II similal‘ly shows tha results we have obtained from
measuremant of the wrist joinks in casss in which these ware markedly
swollen. The measursement was made in-all cascs at the level of the ti»
of tha radial styloid, and is expresszd, in the table, in inches.

Table TI

Wffect of z0ld on swelling of wrist joints.

Yonthe-——-1s% 2nd Brd 4%h 5th 6th 7th 8th 9th 10th 11%h 12th 13th
fold Mases, (Targs doses)
Casa 10 Taft 588 6 n6% 6, 6 vxb-n6 (W) 6,8 61 6 6 5%
i 3 1
Right 6..6% 6 BF 6 .6 6" 6 6176 .16 6t6 6
11 Teft 63 63 6} 6% 6 52 of % &
Right 65 65 6g 6; 6 57 5 5 5
12 TLeft 7 6% 63 65 63
RIght I RES e M)
14 Right 6- 64 6% 6% 6
15 Teft 7% T ieNE 9
Right gL IR S
19 Taft 65 62 62 &% 6% 6 6 5% 5%
Right 7 62 65 65 61 6 6 6 52
Control Cases.
I Teft 6L 65 6 6 6 6% 6 6%
Right 61 56 #1626 wr6yl BiTuBRAG
K Teft 62 6% 6% 67 &;
+ e}
e gﬁ ;’% s 6} 61 6 61 6l
o WL g e 44 R
Right 6-} 6% el ol 6-.% 6x 6t
0 Right ;T SO N
? Right % el
U Teft sz 6—%— 6% 6%
Right 64 6% 6% 65
Bold %asa23 (small doses)
23 Right 63 6% 6% 61 6% &b
24 Teft 6 6 6 6 6 £ 6 6 6
R1cht 6: 6 6 6 6 B 6. 6 6
26 Right % Th 7 62 6% 63 6% 6, 63
8  Tleft % 6L 6l 8k .
31 1acs i— ef A 7 a7k 7 7k
Right g 8 B & A& gLt 7
32 Trists
Toft 7 7 7 62 62 61
Right ok oy wd o e
ﬂ@ﬂwaqrﬂo—phglangeal
Teft " - 73 71 ool
Right . ol ot '?g 7%
37 Left 6l 61 el 61 6 6l 61 61
Eigat 65 61 61 61 g1 g1 41 6l
- e 3 iy ‘1 ':‘3‘
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Tahle II (continuad)

Tas2e 38 Trists
Baft &6 6 B 6
Right 6 52 6 6
Vatacarno-phalangeal
Toft 63 61 6% 65

In th= cohtrol cas=s, 2 (179) ars diminished: 7 (587) are

ungltered; and 3 [254) show an inersase. Tn the gold (small dosage)

sasas, 14 (827) are diminished; 2(127) are unaltersd: and 1(67) is

increasaed. Tn th~ gold (large dosaze) cascs 8 (737) are diminished:

and 3 (277) show no change. S¥that , whoreas 177 are diminished among

the controd sasz2s; 827 ara diminished among those having small dosas of

201d: and 737 among thosa having larzs dosaes of gold. T™hid would make

it appear as through tha wriats had received greater bHonefit from

the small dosas, but actually *this I8 not g0 as the dimmition in size

had bsen much gheater in thosae receiving large doses. This is clearly sean

in ®Piz. II, which shows how the control cas=3 (dottad line) have

on an avaragze ramained wmaltered, while tha small dose cases ( broken

1ine) hava H2noms raduced, and the large dose casas (continuous line)

have bscoma markedly radusad.

™Mege II

Effast of gold on swollen wrist joints.

Variations in the
amount of swelling
in T inchas.




Tahle III
inches.

noia

shows the measuramant of the swollen kmen joints in

Table IIT

Bffant of gold traatment on swelling of knee joints.

Case 6 Left 13}
Right

7 Right

F Right

G Right

TLeft
7ight

U Laft

Right

20 Laft

Right 1

Right 133
30 Left 145

R1ght15}

2nd 3rd 4th 5th

6th 7th 8th 9th 10th 11th 12th 13th

Gold sasss (large dosss).

Le.4

121 13 13 18313 1z 122 13 13 12 1 12
14 13313 13} 13 13 132 13213 13k 13 13
1L 13 12} 12} 12} 123} 121 12 12} 12} 114
Control casges.
= SlEATi et = 16 16 16 = = . #c 16F
14 14 -~ -1 - - = =028y
122 157 15
123 127 13
14% 143 142 15
14} 14} 152 15
Gold cpses [ smpll doses).
14 14} 143 15 142 14} 141 14 14 13§ 14
14} 14} 14} 14} 14 14} 14 132 132 132 13}
14} 14} 141 1414 14 14 132 132 14 14
16 16 16 152 16 152 151 151 153 15% 15}
13 13 13 ‘18
13 13 137 13
143 14% 13% 135 135 13 133 13
143 147 132 13} 13} 13} 13} 13}

In the control cases
same; and 3 (50%) are inocreasd. Undar small dosss of gold, the 8 joints
measured are 3gll diminished, and similarly with the 3 joints 1in cases
having large dosaes of gold. A study of figurse IXT shows that the
largs doss casas show a mors markad roductien on tha averaze than
the small dose cases , despite an initial inerease in the first
month. The controls on the other hand show little variation, though
thers is a slight tendency towards increase.

1 (174) is diminished; 2 (33%)are the
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T™e @ffect of Nolﬁ on swollen lmee joints.

Varigtions in joint
swelling in inches.

Yonthsa.

In Tahle IVthe changes in thae X-ray during gold treatment
are renrasantsd, $® classifled as changes in descaleification,
changas in nariartiasular swelling, and changas in joint smace. The number
of cases in which we havs had T-rays before and after treatment
sre unfortunately few, hut they sarve to glve some idea of the
changses to ha sxpected under treatment with gold.

Tabla IV

Bffact of gold on the X-ray picture.
Gold cases (large doses)
Decaleification Parigrticular swelling Joint spacs.
Iner=ased 2 0 0
Unalterad 3 i | 4
Diminishad 1 5] 2
Gold cases (small dosars)
Incraasad 0 0 0
Tnaltared 7 1 8
Diminishad 2 7
Controls.
Incrsased 4 2 1
Unal tarad 6 8 8
Diminishad 0 0 1

Although th= numbar of resul4a in this table is small, 1%
neverthelsss asrves to confirm the diminution of joint swelling in
the gold cas2s, as alrsady noted clinieally. In contrast with this

L3 o
is 8 markad abganes of “"33'1"""} in tha 0+1_q“ =

~ray features , vigz,
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de-caleification and joint spacae. Inthe control sariass thare is a
notabls absanss of change in all the X-ray featurss of the disease.
Apoint we havae obsarvad, howaver, which is worthy of noto, is that the
111=-dafined localised arsas of decalcification which have come to

be recognisad in thse rheumatold type of arthritis have shown,

following trasatment with gold, a tondamey %o an increase in definition,
which would anpzar to be dus to a condesnsation of the immediate
gurrounding matrix. This has dafinitaly not besn observed in ths control
cgees ovar a simlilar pariod of tims,

The Rffacts of %old on the Blood

T™e normal blood sedimentation rate liss between 2 snd 6 mm.
in the 1st hour, using a 200 rmm. tuhe (Westergren) , hut any figurse '
below 10 mm, in the 1lst hour is now usually acecepted as normal.Table
IV shows the szdimentation rates in our own casos.

Tabla I7

Tha affant of 20ld on ths sadimentation ratoa.

Vonths---=1st 2nd Brd 4th 5th 6th 7th 8th 9th 10th 11th 12th 13th

Controls.
Casa A 47 43 40 26 320 32 21 37 40 53
55 47 36 34 28 36 25 37 29 28 17
15 41 40 12 28 33 18 19 .23
°8 26 12 14 15 11 20 18 38 33
7 14 30 28 319 22 16 13 153 13 14
32 22 32 26 32 %0 25 30 29
24 30 26 14 24 29 23 29 28 47
10 16 45 30 18 16 16 20 21 20 31
9 10 9 13 13 10 10 16 10 14
9 10 9 B 4 & & "% ‘2
34 9 11 12 &

o I w

18-, 16 14 L IO e @ Al 9l A8
22 18: 200 a1 17,390 19, A8 2l 130
10 +9: 10i:..0 e 4Bty T Bl B

41 37 35 B¢ 19 29

28,28 4 M5 T4 30 o B0, 19 B

36 36 34 35 b2 44
18,0 X0 AL ae Jndli0 - 12 - AW LT 8
181616 182837 A% 20

WA OO AR Sy HH Q@

(} 3 AN o> .

1 ok abiinbimidnyl s B BB

2 T4EL 38 7 7. 30 .. & - 8. B 83
3 24 17 426 .8.30. 9 18

4 60 77 75 44 28 14 18 20 18 24

8 27 LB: 180 32, 26 A2 G- 1O, B . 9%
7 I0eelos 2 a2 iglegr o 3. 4. 3
8 i R [} (R Sy RS S I |
9 8..39 /42  F abi- 4 SR o B0 8 L8
10 O BRI e - e, A S N
11 $4 27 14 9. 8 B 6 TN uNeeas e
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mahle IV (continued).

Yonths—--1st 2nd 3rd 4th 5th 5th 7th 8th 9th 10th 11thl1l2th 13th

Case 12 18- 4 318t NaeE on 271 b
13 p 7 B 7 Rl T S S R
14 &h 19 JdpusvdsT 479°5 240
8=y

15 36 39 24 186
16 28 Z6" 19-'14
17 187 [PIRG RS A

18 44 55 48 30 52 44 44 28 34 40 33 41
19 42 4 21 17 16 1 6 B g

%0ld easss ( small dosage)
45 153 a0 B BHraes S B hn SR pE T1g] T 35N 16
23 6 3901 5 riw 15 8 7 5
26 14 o SR ol [ TR o -l R T I
26 44 4228 08 20 A7 12
5Y wB4- 62 34 865 LF-27eipsn 28 (2914
25 ge  oac eplCoh e8G9t | As0 35 18 1% 12 =10
26 5% Y12 8 7 9 8 10 7 7 2
27 18 < 16126 6 8 5 6
2
(f

oM N
= A O

28 B9 B0 58I 1T 2652 1086

29 13- 852 18 BN Y qEnie & '8
30 B2 &1 297 20 26

al 16 0-19 s TG 6 T8 i aBI=TR

32 69 69 69 60°b)Y 49 23
33 47 48 14 9 8 4

34 39 31 27 1736

515] I 9 ERRABN 36 B0 N6

36 37 20 30 33 34 37 36 B8 49
37 e e { IR vt Hl - i et S R

38 375 451 3904n 27

39 &Y. 20 4 3 4

40 20" 31 390 9T 9 LB B B e Mgl

A ‘gtndy of this taule shows the markaed variations which may
occur in any one case. The common practice of having a single
astimation of the sedimentation rate carriad out to diascover whethar
the disease 1s active or not 1s seen to he quite fallacious. In
case K, for sxample, the initial estimation gave a flgurs of 34 rm.
in the firat hour, whersas the raomainder of the readings were practically
normal, In case H, on the other hand, a normal reading of 10 mm,
wes obtalned on the first occasion &nd two months later the reading
was 45 mm., althoush no marked changs occured in the elinical condition.

Arong ths 19 control cas=s, the sedimentation rate is seen
to bs highar at ths énd of treatment in 10 cases, (53") and lower Im 9
(477); so that, on the avarage, physiotherapy alone, given over a period
of nine months, produces no definits changs in the sedimentation rate.
natural orogress of ths discase towards the inactive stage haz not
had tima to manifsest itself.

In the 18 cases traatsd with larpge doses of gold , there
is a fall in the sedimentat '
ation rate in every case. 1 g11 except 3 of
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the cases the sedimentation rate was within normal limits at the end
of treatment, and in one of these 3 cases (case 3) 1% had at one time
fallem %o mormal, rising at the last sstimation concurrently with

the onset of a fatal agranulocytosis. It is worth noticing that in
geveral cases the sedimsntation rate rises at the second or third month.
Mis riss is then followad by a rapid fall to normality. Asimilar rise
was 2lso notad in a case of gout; a disease not normally associated
with g rgised dedimentation rate. Our oninion on the point is that

it is probadly a spascific &ffact of the gold. We consider it likely
that a rise of sadimentation rate would probably be produced in
normal, h2althy individuals if gold were administered.

In the 21 cases treated with small dosss of gold,
20 (957) show a fall in the sedimantation rate, and 1 (57) a rise, so
that thera is no marked difference hetwesn these and the figures
obtained with largs doses of gold. On the other hand , only 9 (43%) are
found to hava rsached a normal lavel at the time of thoe last estimation.
T™hig forms a striling contrast with the numbar (83%) which reached
normality aftsr treatmsnt with largs dbses of gold.

To surmarisgs:—- The sadimentation Pate in cnses treatad
with pvhysiotherapy alone is not appreciably altered during a pariod
of ten months obasrvation; about half tha figures are incresased, and
half diminishad., With small doses of gold, the sadimsntation ra<e
1s diminished in 957 of casas, but raaches mormal limits in only 437.
wWith largs dosss of gold, the sedimsntation ra‘e is dimimished in every
¢ase, and raashes normallty in a3,

Tabla Tghows the laucoeyts counts in the contrel groun
and in the groun treated with large doses of gald.
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Tghle ¥

Effect of gold on the lsucocyte count.

Yonths-—-1st 2nd 2rd 4th 5th 6th 7th 8th 9th 10%th 11th

Controls.

6909 8000 7500 5100] 4700| ~~—| 5700
= 8300 460d 9200 6009 8600| 7100 8100 {7400 {10300
5500 8000| 6600 4000 9000| 8400| 6600| 5800 |4700
s800| 7000 7900 840G 7500| 85n0| 5600| 9200 [7100
35000 147001 310014100 8300| ——mn| 10500| 9600 (9500 [7900
080013800 9300115001 200010500 egoogezoo
7700310012207 5680010800, 7400540014100
9800 57001 01001460012300 9200| 5300
4800 ———- 4304 5300 6300 4900| ~——-| 6400 (6300
8600] 5500 8700144001 2400 6500 700904500

790 760014700 9800
190014200 740q 7409 6400 —--[L 2000 7000 6800
5100 4709 5009 740q 7200 8700l 6500 7400 (6400
5600 520d 590q 4209 5300 8500| 7600| 4300
7o 670q 6504 9804 5300
7600] 4400) 3809 2400 5100 2900
s100 7500 510d 5304 ———-{ 730011 200] 5000

(&
o]
(]
w

Adgo ARG Adowgdawe

(70ld [Casask

1 200 7400 8001 4500 4007 5700] 3500| 4000| 5000|5500 | 3600
2 v 5300 5300 490d 5200 5009 5900| 4800| 6500 |6100|5300
3 Y 5900 550( 6500 8000 7300{ 3100L10N BOO
4 8nad 810q 470q 510q 4300| 6100[ —~-~| 7200 |4800|4800 5600
6 5100 5304 490q 2200 6600 5200| 8300] 6200 |5800| 4300
¥ 6700 6200 5000 6500 4900 5700| 7300| 7100 |6300|5200 00O
8 5600 610411804 6900|8500 E80O
9 4800 5104 4904 6600 5100

10 2600 8309 9404 9800 7200 75001L2700| 6200 | 7700|7800 5400
11 6700] 5600 9504 7304 6700| 2900| 5700] 6500|6000

12 85004140000020q 7609 ———-| 4500|

13 8900 910d 290d 52000 2700| 6000

14 9800 840016400 9400

15 2100 680011600 5600 4600

16 it 3500 7400 9100| 5800

17 780(] ==~ 4700

18 5500{ 5500 8000 -~ 6400| 5800| 3400|5100 |8oo0|5900

koart from case 3, which daveloned an agranulocytosis, there
is no markad changs to b2 sean as a result of gold treatment. 12 (717) of
the gold cases show a lower figure 2t the end of the treatment than
at the beginning, and 5 (297) a hisgher figure. In the control series,
11(557) show a lower figura and 6 (357) a highar ona. It is worth
noting that the-e is a greater tendency for subnormal counts to
occur in tha gold series, counts lower than 5,000 par cu. mm,
occuring in 11 (657) of z01d cases and in 6 (357) of the control cases.
This does not annear to have besn dus to an incinient agrammlocytosis
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as it was not associated with a decrease in the nercentage of polymorphs,
as will be sasn from table VI,

Tsbhle TI

Bffact of gold on ths percsntaze of nolymorphs in *the blood.

Yonths--- 1st 2nd 3rd 4th 5th 6th 7th 8th 9th 10th 11th

Controls.
fase A vE BB iEee GBE 55556550 B8N 16D
B 6% B8 55 58 61 66 60 63 64 54
g 91 &7 G687 BT 60 BB 72 3 68 ML
) 62 B84 BB 76 67T 7B 67 B85 87 70
i) wa. 80 61" 66 2=73en 159 oME 7R Mo W9 . B8 70
7 w2 da 68T 65 . 168 62~ 170 67
n 55 63 &7 A7 58 39 B9 52 47
" 680 7340 BB VUG 1-=7 (8T SN0 68
I 49 88 48 52 53 54 44 64 BO 60
J 670 AN YBRC F55) STIY N 17V N6 N4
X 740 W0 193 2618 N8
L 66 66 65 75 63 70 71 70 6 67
b 51 B0 B0 58 B9 46 B2 B9 39
0 66 48 69 62 456 61
P 70 66 68 69 63 64 68 69 68
R 8o JE9 w0 Ne) 720 72 B MO
3 53 58 B3 56 B2 427 59 . 54
Gold Casses.
1 g8 8B 6% 158" 53 Bl .B5. 6 65 63 5§
2 48 66 58 60 B9 59 B6 64 62 49 56 B9
3 70 1887 T80 TYRN §AN LYY 1271040
4 64 B9 64 56 BB == 69 66 65 59 55 44
5 TSRS LG B @ aedO 6 L e oni S g
i 57 80 49 48 65 60 700 47 MO 65 60 54
8 5% 89 ma” Inor 81 8B 3" ==
9 58" 168 67" 186" 188 == 1681 BB 61 =~ %8564
10 790 880 BT B LG8, TN .65 6R) SUBN 6B~ SBAR . 6V
11 L0 681 TT8 28T BLL 169! 1eT M4 S68nNTIE. 89
12 63" 59 84 .. 79 "2 W9 59
13 63 62 49 64 55 57 68
14 64 B ‘725 TN B4 7B
15 60 75 T M 7B
16 BBV r=a BRI sl Eas g0 1890 168
17 76 66 56
18 47" ‘45" B6" B4 46 ‘47" B4 58 bBF 64
19 63 63 '60 B 4% 57 60 BB 89

Ma hava not éps-rvad the high lsucocyt2 nnd polymorphs counts
in cas9s whicsh have raachad a point of saturation with gold, as
descrid=d by Dumaret, Mollard and Pavie (19%1). The Ton Bonsdorff count,
in our expsrisnece, is not adbnormal in cases of rhoumatoid arthritis. Yor
1s thare any altseration in the ratio of polymorphs, monocytes and

lymohosytes, as deseribed in tuberale treated by pold by Houghton (19 )
a ) 32).
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Puncats baso_hilin was only obsarvad on two occasions, although it was
noted freguently by Griffiths and Race (1935) ih cases treated with
myvoerysin.

Tabla TIIgives the lymphocyte counts in $he control and
gold cases raspectively. The figures for tha 1lymphocyte parcsntages
have not hasn given, as thay vary so much with thse parcentape of

polymoTphss.

Tahls TII

Bffact of gold on thas lymvhoeyte count.

¥onths--- 1st 2nd 3rd 4th 5th 6th %7th 8%th 9th 10th 11th

Controls.
1550 2100 2200 === 1600 ——— 1700
2200 3300 1800 ——= 3100 2300 2700 2500 1900 3800
1800 1300 2200 1700 1100 2300 2000 2200 2000 1500
1600 800 2000 1700 2600 1400 1900 609 2100 -—-~ 1300
3200 2400 3600 3300 2100 2000 1500 1800 2300 2800 2500
1700 2800 4400 3900 3200 3400 2000 4600
4400 3000 3900 5700 270M 6300 2300 5900 6600
2400 2200 2600 1600 3400 2700 1700 1500
2800 1400 1400 1800 1800 3100 2000 2900 2100
2100 3300 1700 2200 2600 2900 1100 2200 2800
2200 1500 1500 4100 1400
2800 2500 4400 1400 2400 1500 3000 1800 1400
2390 1600 1300 1900 2800 2300 2800 25600 3500 1400
2500 2400 2500 1900 1200 2500 2800 2800 2000 3900
2100 2600 1800 1800 4500 1500 ~———
1400 2300 1100 650 1400 1500 1400 1100 850
2000 1300 1800 1100 1200 1300, 1800 2400 1400

Cass

AddoGBHRG~HQE gD Qw

Gold Casas.

1 2500 2100 2100 1000 2000 1700 1700 1000 1400 1500 1500 1400
2 4400 1800 2400 1800 2500 2300 2000 2200 2300 2200 1800 2300
3 1900 1600 1200 1300 1500 2100 1000

4 1300 2400 2800 1600 1800 1600 ———— 2200 1300 1700 2600

6 1100 1800 1500 2300 680 1500 1300 1400 1000 1400

7 2000 2500 2300 1800 1500 1800 3200 1600 1500 1900 1700 2400
8 4200 1400 1507 2800 1900 2300 1500

9 1400 1500 1500 1900 2500 1700 1000 1200 780 B840 850 710
10 1100 650 1700 2000 1800 1300 2000 3800 1200 2200 2200 1600
11 1700 2400 950 2600 2000 1700 1600 1100 1500 1300

12 2900 3000 1800 1600 1200 ~=== 1400

13 2100 3100 3000 2100 2400 4200 1600
14 2200 3400 1500 3100 1600
15 2000 2300 1000 2400 730
18 2400 2409 1800 2300 ———— 2500 1700 1100 1500 2600 1500
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Mo constamt change 1s to bhe fonnd in the lymphocyte
count undar zold treatment. As the blood was talten 7 days after the
injsetion, the figurass would only reflset tha final resulss and no
immadiata effent which tha zold may have had on tha lymhoeyte count.

Mahls TITI shows that gold doss not wroduce any definds effect
anithe parcentaze of large mononuclears in the hiGod.

Tabls TIII

Bffact of gold on the perésntage of large mononuclears in tha blood.

Yonths----1st 2nd 3rd 4th 5th 6th 7th 8th 9th 10th 1lth

Controls,
Case A 2 6 o] - o 5 4

3 4 B 3 ) 6 2 - . 3 6 8

c 3 6 2 3 5 2 0 b 53 7

5] 2 5 2 1 2 7 4 9 9 2

B 1 2 ¥ 2 1 1 6 1 4 4 4

P 2 1 3 1 T 2 4 8

& 1 7 2 5 i 2 8 5 6

H 5 3 3 2 &r 112 6 4 7

I 3 0 3 4 9 4 5] 4 4 6

J 5 4 i 8 8 4 9 2 7

i il 10 6 8 7

T 3 8 4 5 3 6 5 5 9 12

b B 10 9 2 9 8 3 6 4 7

0 e AT==510 9 9

P 3 4 ) T . 3 5 5 % 4

R 4 7 1 2 2 3 T (el

3 g 3 7 1 8 i ¢ 3 8

f#0old Cases.

1 0 3 2 5 2 6 2 8 i 8 5 8
2 0 3 2 2 1 5 ) 2 0 5 5 2
3 5 g 4 & 6 4 2 3

4 2 2 0 2 2 3 1 2 4 6 6

6 - 3 2 4 2 2 6 4 3 6 4 7
7 6 2 8 5 6 w 2 4 7 10 3] 6
8 3 3 1 ! 8 6 i

9 4 1 2 4 2 - 3 13 8 6 8 10
10 8 2 1 & 12 5 6 8 5 6 6 4
3 3 3 1 2 6 6 6 6 5 6 4

12 4 4 2 2 0 7 9
14 8 ) 9 4 6 10 [9e12

16 1 - 4 - - 2 5

18 3 3 7 R 4 10 9 1% 10 8 8
19 2 1 3 2 2 1 3 6 4

Table IX shows thae parcantaps 0° eosinovhils. in +ha
blood.
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q9¢udy of Individual Casss.

In ordsr to discover the ralationshin of tha blood
sedimentation rate to tha joint »ain and swelling, and the affact of
gold treatment on thess, we append below gravhs shewing ths eourse of
thess various fastors in sach individual ease with a short explanation.
Tha sontinuous lines on ths grazhs repressnt the course of the blood
sedimentation rats and the broken linas the course of the joint swelling.
Pain snd stiffness abe benrssented by plus and minus signs, indicating
respectively aggraviion and amelioration. The haavy horizontal linss
along th» top of esach graph show the periods during which gold or
gtorile o0il was being administered.

Cass 1. fGold, large dose.

Blood 70

sedimentation ée
rate in

millimetres. 2P

e e S I S E T e

Tonths.

Case History.--Temale, age 52. Joints affected—interphalangsal,
metacarpo-phalangesl and wrists. Thysical signs—periarticular swelling
& limitation of movsment. X-ray--diminishsd joint space . Duration 6 yrs.
Prograss—-onsat of bronchitis & stomatitis after a total of 1.01 gms. of
solganal, Recurrence of gstomatitis avery timé gold injections were
rasumed, even in doses as small as 0.02 gms. Blood sedimentation rate

rose in 1st month & then fall gradually to 4 mm. afterwards romakning
at about this figurs.

Case A, Control.

20
o i
50 |
Lo “eo
-3

29
/D

e R e e e
r23 « X 628
Months.

3as9 HUistory.-—-Femals, age B2. Joints affactad-—-hands shouldaer
ands , o
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& ¥mees. Physical signs--spindls swelling, pain & limitation of
movomemt. X-ray---destruction of cartilage sspscially in carpus.
Duration 8 yrs. Progross-- the sadimentation rats followed a very
variabls sourse but never reached normal limits. "he,stated that thers
was considarables imnrovement in the pain & stiffnegs during

each course of injactions but that she has become worse since

stonping tham.At the end of treatment the joint swelling was
unaltarsd & there was no obvious change in the radiologicad
annearancas,

Case 2. Gold , large dose.

Vm,

8 & ¥ §§ s &

(~3 £7 78§49

¥onths.

Cas~ Higtory.---"emale, age 61. Joints affected-—wrigts, kmees
& =nkles. Physiczl signs--pain & limitation of movement. X-ray——
-cartilags gone , honss eradsd. Mnkylosis of 3rd right terminal
interphalangeal Jjoint. Duration 8 yrs. Progress——dosage had to
be considaerably modified latterly owing to severe stomatitis.
After an initial »riss, the blood sadimentation rate €ell %o
normal 1limits & romained there d=spite slight rises each time
tha injastions were discontinued. ™inal result--pain & stiffness
mich bsttar, 91ight still in ons wrist (almost ankylosed) &
ons knoe which shows markad degsnerative changes.

Casal, Control.

'F‘.'Tl.

fz.._;-c.}"'G)“f!o_-

Months.
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Tdmale, azs 356. Joints affscted--Ffinpgers, shoulders & Imees,
Physiscgl signs——aswelling 4 limi‘ation of movemsnt. 6revitus-right
knea. Duration 12 months. Progreass— the sedimentation ¥*ate shows
g definite dowmward trend in thig case but with fluctuations =ns
notsd in oasa A. It does not reach normal limits. There is no
roalationship batwsen the changss in sadimentation rate, joint
awalling & pain. Pinal result--pain & stifmess ruch hatter than
befors the inisctions.

Cnse 3. Bold, l=rpga doses.

(i s R A SR

?.TO!I ths.

¥omale, age 61 . Joints affected-~fingers, @lbows, mandibular
& sterno-glavicular Joints, Xmess & ankles. Thysical signs—-swedling
% 1limitation of movemant. Y-ray——diminshed joint space, lipping,
decaleification. Duration 19 yrs. Progress—-~-a gradual fall of
the sedimintation mat~ to normal in the 1st course with lessening
of pain * stiffness. EBrythematous sruntion after each injection in
the second course with inerease of paln & stiffness, rise of
sedimentation rate & onset of rapidly fatal purpura with
agranuloecytosis. Conelusions——in this case the rise in sedimentation
rate above normal during the sacond course was probably due %o
the agranulocytosis as thid id a Bacognised association. Were it
not for this it would prohadbly have remained within normal limits.

Case Cs Control.

LY 18

(23 €Y b)) ¥ 2

Months.
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Tamalae, ace 15. Joints affactad--wrists, neck, Imees & faet,
Physical signs--swalling % limitation of movement. Turation 2 months
Prograsg-- as in casas 1 & 2 the sedimentation rate starts at a
low lavel , only slightly above normal, but unlike the two pgold
cases 1t do=s not show a rapid fall 4o within normal 1limits, but
follows a variable course, reaching a height of 73 mm. on one
o2csslon. Pinal raesult--pain 4 stiffness rmch batter but joints
still becoms stiff after rest. General health also improved.

Case 4. Gold large doses.
e =

¥m,

e e ) Sgee
Months.

Pamale, aze 49, Joints affected-——fingers, wrists, ankles & feet,
X-ray--diminighad joint spaca, decaleification, meri-articular
swalling. Duration 8 yrs. Prograess——althoupgh in this casa the
sedimentation rate never rasachad normal limits, there was a very decided
drop following the initinl rise. All pain & stiffness disanpaarad &
had not raturned when shs was seen 6 montha later.

CAS® DL Control.

ey = ._:¥

?-Hnl- Ko

oz

e %I‘?:-n

Montha.

Temald, azs 51. Joints affected--hands, elbows, kness & faet.



Physical signs—-swelkling & limitation of movemsnt. X-ray--ommited

in error. Duration 10 yrs. Progrsss—-glthough ths sedimentation

rate f311 ranidly during the first 2 months, it again rosa to a

high figure hafore the completion of dmeatment, ™his patient nearly
always commlained of inersasing pain & stiffness during the injection
periodsg but at the completion of treatment she stated that her

Joints f21t better than they were before she started having

injections.

Case 5. Gold. (laege doses).

W, . L_.a,,_q"ﬂ\ ‘ha-i‘tg
1

Yonths.

Temala. Age 40. Joints affacted—-jaw, fingers & knees. Phraical
gigns--3pindls swelling of finger joints. pain on flexion of knse.
T-ray--pariarticul ar swsdling. Duration 6 months. Progress--pain
& stiffness improved slowly during the first course of Bolganal
injesctiong & during the rast which followad it, all symptoms % signs
disanmearad comnletsly. Than sean 6 months later therse had been
no racsurrance but sxfoliative dermatitis had apneared which
howevaer was fortunately not axtensive. It waa only found possible

to obtain blood from thid patient on one occasion.

Ym.

Yonths.
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Temale, az2 34. Joints affected--fingers, wrists £ ankles., Duration
9yrs. Physical sigms--psriarticular swelling, pain & limitation of
movement, X-ray--veriarticular swelling. Progress-—-the seddmentation
rate shows glight variations but no definite improvement. Swelling
of ones fingar joint shows marksd decresass with each course of
injections, increasing agin during sach intorval (an interesting
example of coincidence).

Case b, fold, large dosses.

¥m,
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Wamalae, az2 47. Joints affected--hands, shoulders, knees % faat,
Turation 17 yrs. Physical signs--gwelling & limitation of movement.
Y-ray--dacalai fication % diminshed joint spaca. Proprass--In this
case a lonz interval was allowed bhatween the 1st & 2nd courses on
account of a low lsucoeyte commt. Theres was a gradual f211 of ths
sedimentation rate 4o normal during the lst courss follcg by a
slight rise azbove normal during the intarval. The joinéx%aggaffactad
in a similar manner, Final resuli--no pain or stiffness.

Cass ™, fontrol.

M.

L

(25 D

Tonths.

Pomals, are 32. Joints affactad-~-fingers, wrists, knees & fast,
Duration 12 yrs. Physical signs--swalling & 1imitation of movement.
X=ray--pariarticular swalling, cartilaze & bone dastruction.
Progross--irregulak variations of the sedimsntation rate & joint
swelling but without any permanent improvement. Tinal resul t-—-
"possibly lass pain & stiffmess.”
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Pemgle, age 43. Joints affected--fingars, wrists & right Imee.
Duration 1§ yrs. T-ray- dacalcification & veriartiocular swelling.
Progress--the ssdimdntationmte fo11 from 10 rm. to 2 mm, in
the first month % romained at 1 or 2 mm. throughout the remainder
of treatmont. 3teady Iimprovemsnt in jJoint pain 2 swelling occurrad.
Final rassult--no swalling, 1o pain on walking ete.. Slight stiffnass
in the mornines. g
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Tonths.

Tomala, 322 35, Joints affacted--hands, right Imaee & ankls.
Turation 3 yrs. Physical signs--swelling & limitation of movement.
Y~ray--periarticular gwedling & cartilags destrustion. Progress—-
irregulsr variations in the gedimentation rate hut no definite
imrrovement, Pain & stiffness haetter while injactions were baing
given, worse after injections stoppad. Ttehy papular eruption
develonsd towards snd of sacond course. Courze not commletad.

fas2 B, Gold, larza dosas.
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Mala, ags 41. Joints affestsed--hands, elhows, kneaes & Pfest.
Duration 16 yrs. Physiesl signs-—-swelling #21limitation of movement.
Y-ray--cartilagze dastruction. Knees show eburnation & osteonhytes.
Prograss—A4drop of sadimsntation rate to normal with relief of nain
&stiffness. Tent away for six months. On-esturn, pain worse &
gadimentation rats inersassd. Rapid improvement again on resuming
treatment. '

Tass H. Control.
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Pemale, aga 26. Joints affected.--fingers, kneas, wrists & toaes.
Duration 1 yr.X-ray-—daecalcification, periarticular swelling.
Progrosgs-~-the sedimentation rate shows considergble variations but
no dafinits improvemant. Although starting at a normal figure it
risss rgpidly during the 1lst two months. Compare with the two
gold casses nos. 1 & 7, which show a commsncing sedimentation rate
of the samg valuss Pinal rasult-—pain much less.

Case 9 Gold largs dosss.
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Months.

Pamale, age 74. Joints affsctrd--hands, wrists, shoulders, kness,
anklas &faat. Thysical signs--swalling 2limitation of movement.
Y-ray--pariarticular swelling. Duration 6 months. Prograss--a
graiual fall of sedimentation rate to normal after an initial
rise abova mormal. Compare with control case H which sfartad at
shout the same lsvel. Pinal reasult——all pain gone apart from
occasional stiffness in ths left wrist. seen 6 months later, no

return of symptoms.
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Casse I. Control
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Temale, agze 35. Joints affected——fingars, wrists & ankles.
Durgtion 5 yrs. Physical signs—-swalling & pain on movement. X-ray--
periarticulsr swelling. Prograss-—-the sedimentation rate shows
1ittls change. Paln was worse at the beginning of each course &
then improvaed. Pinal result-—ankles battar, other joints unchangad.

Casae 10, Gold, largae doses.
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Pemale, agzs 38. Joints affected—~fingsrs, wrists, Imees & fest,
Duration 2 yrs. Thysical signs—swelling & limitation of movement.
Y-rays-~-natchy decalcification, diminished joint space & periarticular
swelling. Progress—-a rapid fall of sedimsntation rate %o normal
1imits. Romained at 2 mm, during the remaindsr of trsatment. Mo
parmanent changs in joint swelling. Final result--pain much better,
only slight now. Signs of dsgenerative changes in wrists.
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___Case J, Control.
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Tale, azs 32. Joints affactad——fingers, wrisgts, kmees, ankles &
toss. Turation 5 yrs. Physical signs—-main an movement & slight
limitation. Yerays—-poriarticular swelling. Progress--sadimentation
rates remainsd within normsl limits throughout the period of
ohgarvation. Tinal result--no nain or stiffness now for 3 months.

Mm,

Months.

Femals, aga 56. Joints affacted——fingsrs & wrists. Duration 3 months
Physical signs—-swelling & limitation of movemant. Y=rgy—————
decsaleification, paeriarticular swelling. Progress—-a rapid fall
of the ssdimsntation rats to normal limits & constant low leval
thereafter. Rapid reduction of Joint swelling after a preliminary
inereas2s in ong. Tinal result—pain rmch less. Joints freely
movebla, Slight degsmerative changas in the 1left wrist. Decaleification
disappearsd. Arthritic changes in one finger joint.

Caza X, Contmol.
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Pomald, age 43. Joints affected—fingers, wrists, ghouldsrs, kne=s,
anklss & fest. Turation 18 yrs. Thysical signs--swelling &
limitation of movement, Prograoss--s ranid fall of the sedimentation
rate to normal 1limits followad by a 8lipght rise above this level
&then a further fall,

2. Gold. Targs doses.

m.

Ll
Months, | - @

Male, aze 35. Joins affectad--fingers, wrists, elbows, shouldars,
kneas, ankles & feot., Duration 6 yrs. Thysieal signs —-spindle
swalling of fingers. Pain & limitation on movement of othe» joints.
T-ray--dacalcification, dastruction of cartilage, srosion of bonsa.
Progress——improvament in swelling of interphslangeal joints &
ona wrist. Othar wrist unaltered. Ssdimentation rate rose at ond
month, then fell to normal & remmined there . Traeatment stopped
owing to onsst of sxfoliative dsrmatitis. Mnal result—= Pmn gone.

Casel. Gontrol.

o'

Months.

Tomala, age 62. Joints offscted--fingars, wrists, elbow, shouldsr,
knaas ? anklas. Duration 14 yr»s. Thysical signs——s»nindle swelling
proximal intarphalangeal joints, Pain & limitation of movement
in other joints. Y=ray---destruction of cartilags , bone atrovhy
& in soms »nlaeas, hynartrovhy. Progress-—-tha sedimentation rate
shows no marksed schamga. M™nal rasult--nain rach bhatter hut still

nrasant.
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Casa 1%, Gold, large dosses.
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Pomale , ags 56. Joints affacted—fingers, elbows, shoulders, ankles
% feat, Duration 25 yrs. Physical signs—-swellﬂb & limitation of
movement., X-rays--—decaleificatidn, soms hypertrophy of bonse. Progress
-~inecrzase of sadimentation rate during the second month followed

by a fall to normal. A secondary rise during the interval between

the coursass. A marked reduction of joint swelling. Finsgl result—

all pain gone.

w——

m.
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Months.

Tamala, az3 54. Joints affected--fingars & wrists. Duration 3 months.
Physical signs—-swelling & limitation of movement. X-rays--——-
dacalaification. Prograss--sadimentation rats variagble, but not
basoming normal at any time. Joint swelling variable but not
showing any permansht improvement. Tinal result--pain & stiffness
about ths same as bédfors the injsctions.

Gold, larze dosas.

Nim,
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Femals, agas 27. Toints affectsd.--Tingers, wrists, neck & toes,
Muration 7 yrs. Physical sisng.—--swelling & l1imitation of movament.
X-rays—- — pariartienlar swelling. Prograss-—- traatment had %o

b2 discontinued for 3 months during sn attack of cystitis. This
oceurrad after 1.1 gms. had hean sdministered. The first course

was then completed. The onset of »nregnancy occurred before a second
courss could ha started. The sedimentation rate rose at the

second month , foll to normal limits during ths attack of cystitis
& afterwards maintained this level. Foint swelling diminished.

Casze N. Control.
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Months.

Pemale, age 40, Join*s affactad——fingers, wrists, dlbows & fent.
Duration 15 yrs. Physisal signs-—snindle swelling, limitation of
movament, Y-ray--dacaleification, dastruction of eartilage,
ostsophytic outgrowths. Progress—-gradual fall of sedimentation

rate throughout traatment followad by a sudden rise at the last
astimstion. Yo constant change in joint swelling. ¥inal result-—-
markad improvement in joint pain & in general health. Desalcificssion
ingreased.

Gase 15, Gold, large dosas.

HH R
L2 e st
Months.

Femala, sge 55. Joints affected—wrists, radio-ulnar joints, ankles

tarsi & toss. Duration 37 yrs. Physical signs-—swelling & limitation
of movamant, wrists ankylosad. Progress--rapid fall of sedimentation
rats to normal after initial risa. Improveront in joint swelling &
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pain. Gold had to be discontinued owing to stomatitis.

fase 0. Control,.

Mmn.
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Months,

¥ale , aze 70, Joints affected—hands, wrists, shoulders & faet,
Duration 4 months. Physical signs--swelling & limitation of
movemant. T-ray---periarticular swelling. Slight hypsrtrophic change.
Prograss--sedimentation rats variasble but no definite improvement. Joint
sw2lling much diminished. Fain not markedly affectad. Patient
discontinued treatment himself., Mransient stomatitis.

GOase 16, Gold, large & small dosss.
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Tamala, age 50. Joinds affected--fingars, wrists, ankles &
to2s. Duration 4 yrs. Physical signs——swalling % limitation of
movement. Prograss--sadimentation rats feoll during lst course &
also in interval btwsen 1st & 2nd course but did not reach normnl.
On resuming the injections thare was a tempokary ageravation
followed »y a drop to 10 mm, In this case a 3 month interval was
trizd with the idea of raducing the chances of a high dagrase of
sansitivity having daveloped wheon the sscond course was started. A smaller
doss was also smployed in the sscond courss, viz. 0.1 gms. waeakly,
Ths rasul+4s were not so satisfactory. TFinal result--pain & stiffness
definitely battsr than before injectiond.
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Casa ©, Qontrol.
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onths.

Famale, age 47. Joints afacted--elbows and wrists. Puration
2 yoears. Physical signs--nain % limitation of movement. ¥-rays—-areas
of dacaleification. Piminishad joint space. Progress—-although
this cas® had no gold, the s=dimentation rate r2sponded in a very
typical mamner. There was an initial rise in the lst month, followed
by a fall to normal lavels which were thon maintained. We must
put this case dovm as the exgsption which proves the ruls. Final
result--nain & stiffmess much hetitar. "Only a slight nagging pain
romains. "

Oase 17. Bold, large & small doses..

Yonths.

Femalae, aged 57. Joints affscted—proximal interphalangeal,
wrists, slbows, & right shouldsr, cervical % dorsal spine, left
knes. Duration 4 yrs. Physical signs-—swelling, pain & limitation
of movament. Progress——an initial rise in the sadimentation rate
oscurrad in the 1lst course, followad by a rapid fall to normal limits.
In ths segond and third coursas, smallar doses wore used. The
sadimantation rate rose %o 20 mm., maintained this level for 5
months, and than rose to 40 mm,, whers it remained. This confirms
the unsatisfactory result obtained in case 16, where also the smaller
doses of gold ware substituted for the large doses after a 3 months
intarval. Final result--pain and stiffness lessened.
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Case R. Oontrol.
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2
Pomale aged 43. Joints affected-—mproximal intervhalangeal,
1eft temmoro-mandibular. Puration 35 yrs. Physiecal signs--pain
and limitation of movement. X-ray---arsas of rarefaction, lossof
Jjoint spase. Prograss--sedimentation Pate variable, no definite
changs, joints improving most of the time. Pinal rasult-—pain
batter than at commancement of troatment, and has cleared up in
joints originally affectsd and moved to dthers.

Gase 18. Gold, large dozns.

m.
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Months.

Pemale, aged 46. Joints affacted-~fingers, wrists, elbows and
shouldsrs. Duration 2 yrs. Physical signs-—swelling and limitation
of movement. X-ray --paeriagrticulsr swelling, destruction of cartilasge.
Progress—-this cas? showad a graph similar to those met with in the
oontrol casss. The ssdimentation rate underwent marksd variations but
never reaghad normal limits. The Joint swelling likewise falled
to show any d=2finite immrovement. The dose of Solganol was reduced
to 0.1 gms. in the middle of the first sourse, when a panular
srunption annsaraed off ths arms, chest and face. latsr, with onset
of stomatitis and an eruption on the faes, it was rsduced to 0.05
gms, Pinal rasult--pain less dut still present.
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faza S« Control.
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Fomale sged 39. Joints affacted--phalangsal, wrists, right
ankle, tarsal. Duration 14 yrs. Physical signs—-swelling, pain
and limitation of movement, X-ray--patchy dacnleification,
periartionlsr swakling, diminished joint spacs. Progress——sedimsntation
rate varishle, no definite improvemsnt. joint paln stsadily improving
gach monbh haetter than the one bafors. Joint swalling somewhat
improved in one joint , unalteraed in another. Tinal rasul t--
bettsr , but still has some pain.

™a following cases ars thoss having small dosss of
gold and which have recaivaed 9 or more months treaiment. Some
of thess have already been used as control cases, in whieh eircumstancs
ths graph also includes the original figures for comparison. In
this group the hsavy black lineson the graphs indicate'ths period
when gold, and not almond oil, was being used.

Case 20. Gold, small doses.
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Yonths.

Temals agad 37. Joints affected——proximal interphalangaal
joints of fingers, Ymess. Duration 2 yrs. Physical signs--paln,
gwalline snd limitation of movement. X-ray—-mariarticulag swelling,
patohy dsecalaifiscation. Prograess—- considerable f311 in sadimentation
rate followine 1st sourse, which unfortunatély was cut short by
intervention of holidays. Thereafter, variable course, nevar ranching

normality. Minal result--pain worss than a+ sommencoment. Joint
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gwelling considerably raducad. Tdtal 3,75 gms.

e Case 21, Gold, small dosss.
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This patisnt was first used as a control case (see case D).
Durins this time, as has been sesn, her sedimentation rate ram
a variagbls courss, naver ¥eaching helow 10 nms. When #old was
administerad, however, it slowly f£f211 from 228mm. to 5 and
thereaftsr only ross gbove normal limits during the interval
between the 1st and 2nd courses. Thers was a striking eontrast
in her replises to guestions about joint »ain. During the control
pariod, the painsg werse always "getting worse',but when gold was
baing administersd shs hecame much more cheery, although in the
balief that she was having the same injections as before. 2And,
latterly, she has statad that shs ig quite free from pain.

Oase 22. Gold, small doses.
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(820 also sontrol case 3) On starting gold, the
sadimantation rata 911 ranidly to normal, but following an abtack
of urticaria with Quincke's oedema, it rose ahruptly to 59 mm. and
fall again to 11 mm. It rose again during the rest nperiod and is
now falling again. Joint pain has now entirely disapvsarad.
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Case 23. Gold, small doscs.
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Yamgls, age 56. Thysical signs--pain and limitation of
movement. - Joints affec iad--intarphalangeal, wrist, cervical spine,
Jmees, and toes. Duration 5 yrs. ¥=ray--areas of rarefaction,
perigrticulsr swelling, diminished joint spnace. Osteophytas digtal
interphalangeal joints. Progress—-after a preliminary riss the
godimentatinon rate £8ll considerably but has not yet reached normal
limits. The-joint swelling has as yot not shown any improvemsnt.
The pain is much better .

Ogse 34. Gold, small doses.

U 221456)%% oK1

Vonths.

Pemals aged 53, Joints affectsd--fingers, wrists, shoulders,
knees, nack agd jaw. Duration 5 months. Physical signs--pain,
swalling and limitation of movemant. Right Imee--fine orepitus. X-ray
--decalaification, noriarticulsr swelligg.Prograss--initial rise
of sedimentation rate at 2nd month to 62 mm,; rapid fall to 20 mm,,
followsd by stationsry period and further fall. Joint swelling
which was never large, now practically disappeared. Pain nmch
less, but still pressnt in slight degrae.
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Case25. Mold , small doses.
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(See also case ®) Sedimentation rate and joint swellings,
which showed no constathit change during control period, both began
g gradusl and prolonged fall when gold was started, but have not
so far become normol. Pain, which was nossibly "slightly better®
after 9 months control period 1s now "much better®.

Cas? 26. fold small doses.
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Months.

Yale agad 35. dJownts affacted——right wrist, ankles, tarsi
and hesls (rheumatoid nodules). Mrration 2 months. Physical signs-—-
pain, swelling and limitation of mofement., X~-ray--no bony change.
Periarticular swelling. This case 1s particularly interesting
(a) because he had very septic tonsils. Thess were not interfered
with; (b) he had no physiothsrapy. Progress--rapid dimumition of
joitnt pain and swelling, and also of sedimsntation rate.
Sadimsntation rats normal at 3rd month, joint swelling gone at 4th
month and pain at 6th month. No racurrsnce.
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Case2%. Gold small dosas.

(L3 Y628 910023 klyl6
Months.

329 also case . During tha controlperind the gedimentation
rate ran a variable conrse between 9 and 28 mmi. At tha&ﬁ%nth of gold
trestment it 911 to 6 mm. and has remained at about this figurs
gines. The laucocvte count f9ll to 2,400 during the 2nd month of gold,
polymorphs Zaﬁ.thast dose of 0,01 gms. Solganal was given and the
blood examined 24 hours after. Yo further drop in the granulocyte
count had occurred, and a wesk later a count showad 11,300 lsucoeytes
and 677 vpolymorshs. There has haen mo recurrencs, nor did
granulonenia ocour during ths c¢omtrol period when the patient wans having
injesctions of gterile oil. Treatment eventually discontinued on
acconnt of dermatitis.

Case 29, Told, smadd dosas.
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Sea also cass C, Note tha marked difference betwaen the
undulating courss of the sedimentation rate beform gold and the
constant normal figurss obtained afier gold treatment had been
started; also the rapid dirmmition of the swollen joint. Final
result--all pain and swelling gons.
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Case 28, Gold small doses.

Y.
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Tonths.

Temale aged 50. Joints affected--metacarpo-phalangeal, wrists,
right Imaes, Turation 2 yrs. Physiceal signs--pain , swelling and
limitation of movamant. T-ray-—dascalcification, diminished join$
space, Progress--unfortunately in this case ths patient stayed
avay for 3 months hetwsesn tha 1st and 2nd scourses. T™e sedimentation
rate fall comsideradbly during thse 1st course and the interval and
glmost reachad the normal laval. During the 2nd course, howevsr,
it sgaein ross and avantually, at ths end of 9 months, stood at
40 mm. Te joint pain amd swelling also inereased during the 2nd
course. Tinal result---pain worse than at commencement of treatment.

Casa 30, Gold, small doses.
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Yonths.

FPomale age 69. Joints affected--interphalangeal, metacarpo-
phalangseal, wrists, kmess, ankles, tarsi and toss. Duration 12
months, Physical signs—-pain, swalling and 1limitation of movement.
X-ray--dsecaleification, diminished joint snace and periarticular
swelling. Progress—-Gradual reduction of sedimsntation rate bhut
did not raach mormal dnring the per#od of observation. Joint
swalling also reduced. Winal rasult—pain mch better.
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Caga 31. fNold, smxllt doses.
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Tamale aged 40. Joints affected--phglangesl, wrists,
shoulder, tarsi. Physicsal signs—-~pain, swelling and limitation of
movemant. Prograss——despite very irregular attendance and dosage
which was for the most part very small on account of stomatitis,
there was considerable raduction in joint swelling and the
gsedimentation rate became rapidly normal. It rose, however, during
tha interval of 6 wesks in which the patient did not gttend, snd
also on the occasion of the last test following a similar default.
The patisnt has not bsen sines.

Cage 32, Gold, small doses.
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Wonths.

Temals age 49. Joints affscted--Ffingers, wrists, elbow, knaes,
ankles, tarsi and toss. Thysical gimmg~~-pain, swelling and
1imitation of movement. Duration 2 yrs. Progress--although the
tendsnoy is for the sedimentation rate to fall in this case there
is in reality vary little change. There is howsver soma reduction
in the Joint swelling. Tinal rasult--after 9 monthe traatment,

pain much less.

Case 33. Gold, small doses.

I — e~
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Cass 33. fpld, small doses.
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See also case (. Tis case shows very dramatically ths affect
of gold, the figuras for the blood sedimentation rate and Joint
swelling both dropning ranridly. Unfortunately, the patient did
not attend for seversl months in the middls of the treatment and
during this time ths sedméntation rate rose above normal Ilimits,
and has not yot romitted, T™a patient states that tha Joint pain,
at the present moment, is about tha same as at ths cormencement of
gold therany. The joint swelling, howsver, has commlately
disapnearad.

Case 35. G0ld, small doses.
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Months.

Temale agad 39. Joints affected--wrist, albows, Xmees, ankls
and tarsus. Duration 8 yrs. Physical signs--pain and limitation of
movement., X-rays--decaleification and loss of joint space. Progross—
initial £311 in the sadimentation rate followed by a slight rise
and then slow fallto normal. Final result--only occasional slight
pain now., Pain had quite disannsared after lst coursef bhut slight
axacerbation ocevrred with commencemsnt of the 2nd course,
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Cass 36. 70ld, small doses.
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Yonths.

Romgls sgad 49. Joints affasted--fingsrs, wrists, elbows,
knses, ankles, tarsiy and toss. Nuration 2% yrs. Physieal signs—--
valn and limitation of movement . Enses ankylosed. X-ray--marksd
dscaloification, diminished joint space. Prograss--in this case
the injentions were stopned after 5 months and hayg not been
rasumnsd, Te gadimsntation rate showad no markaéialﬁing tha eourse
of gold, and has rissn samewha%??%inal rasul t—-pain batter than
at commancement of treatment.

(g
L¥)

ase 37. Gold, small dosss.

NATERS Tuny

it 1

/ .L 3 ;?J' 6 ) é.1? b 2 ﬁ #f:J’Ef{f}

Months.

9%E gcase N. 3oon after commencing gold a dermatitis soet
in 80 that tha troatment had %o be discontinued. Since resuming it,
only minuts dosss have baan given (max. 0.03 gms. ) The joint swelling
" has not rasponded wall. The sadimentation rate is very interesting
in this casae, as it was for the most part normal during the control
pariod, averaging about 8 mm. On giving gold, howsver, it follto
still lowsr figuras, sventually bacoming stationary at sbout 4 -5
nms. ®inal rasul t--pain much less.
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Casé 39. Gold, small doses.

§o
Jo

5,

Ib

¥ anHy |

R )"'""8:"1 o gn
Months.

Temale aged 18. Joints affaeted—-nroximal internhalangeal
wrists,. Duration 3 yrs. “hysical signs---pain, swelling and
limitation of movement. Y-ray---dacaleificadion, periarticular
g7elling, diminishad joint s»ace, areas of rarefaction. Progress——-
traatment had to be discontinusd sfter '3%— mbnths on aceommt of
axillary dermatitis. Th2 sadimentafion rate had by thisg time
bacoms normal aznd tha joint »ain was very much hsttsr. Pxamined 6 moriths
latsr, she was found %0 have lost all pain and limitation of
movamant. Theswalling of the proximal internhalangeal joints,
howevaer, had narsisted, althongh the sedimentation rate was still
normal, and all other signs of diseass had disappearad.

Case 40. Gold small doses.

I 2345 6)8 1m0y uyn)d Yo n 3uynl)
Months.

See cass T, Although the sedimentation rate was never high,
during the eontrol period it never 911 helow 10 rmm. When gold
was startsd, it fell rapidly to 9 mm. and eventually besame
canstant at hatween 6 snd 8 mm. The joint swelling, although
et111 variable, shows & much lower traend. Final resul $-—-all

pain gons.

Renaral Commentary on Jtudy of Individual Cases.

T™e study of the differant cases individually
brings ovt savaral interesting noints. Tn the first place it
ghows that tharas is no diract relationship batween joint pain,
swelline and sadimentation rate. ™he sedimentation rafte may
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riss suddenly or fall suddenly without there being any marked
alteration in joint pain or swelling. On the other hand thers is
an indirsct relationship in that a patisent whose ssdimentation
rate comes down %o normal and stays there, eventunlly, though
perhans some months later, loosss th2 pain and swelling.

™9 affact of gold on the sadimentation rate in tha
individual ‘case is also of interest. In 3 cass not under trestment
the s2dimentation rate runs a variahoe coumss, sometimes hipgh-end
somaetimes low, but seldom showing any final improvement. Then
small doses of gold ars given the variabls course of the sedimentation
rate 18 still evident in the majority of cases but there ig a
dovaward trend. When large doses of gold are given there-is,
not only a mors rapid dowmward trend but tho peaks of the
sadimentation rats are considerably flattened out. In one case
in 20, there 1s a»narently no responss at all to godd treatment
whether small or largs doses are given (though nossibly doses |
largsr then 0.2 pgms. might nrove affastivs),

Tf the 1st eourss is stonned baforse the sedimentation
rate has hecoms normal, recrudescence is likely %o occurr during
the rast »neariod and ths case be mors refrastory subsequently. Mo
harm rasults from prolonging the 1lst ceurse, no matter how large
the total amount of gold given, provided the sedimentation rate
remgins high and the white cell and platelet counts are satisfactory. }
The prassent prastice of limiting the 1lst course to 1.0 pgms. is
1ik%ely to 1sad to numsrous failurss and even Forfsstier's
recommandation of 2.5 gms. maximum for the 1lst course is not
sufficient for som® cases. The interval of 3 months betwsen courses
now usually rscommsnded is also too long and frequently allows a
ralapss to oscurr. &n interval of 6 wesks is amnle, and provided
that the sedimentation #ate is s%ill helow 10 mm. only minute doses
nsed bs given duwring tha sscond course ( max. 0,05 gms) and should
be continued ti1l ths sedimentation rate has besn normal for about

6 months.

e B~

Tf smallar doses are substitnted for large doses
whils the disease is still astive very disapnointing results are
obtained.

Yode of Astion

Variovs theoriss have haen hrought forward %o
account for the action of g‘old. "!oug“.ton(l%‘!%) considers that
the banafislal affact is dne to-a stimlation of 1lymmhoecyte
sroduction. Aesording to Reund(1931 2) thers is a 207 inerease in
ths oxidation rats on administering gold. Pahlow(1933) helisves
that 2o01d produsss a gamaral shock 5 the body and a specifiec shock
to the joints, whils Ta1dt(1988) thinks that either the gold °
sommommAd or some other substanse formed from it in tha body acts
chamically on tha exciting cause of ths disease. Wis alternative
thaory is that it may nossibly stimlate the defsnsive nowers
o f the body. Me showad how when godium-gold~chdoride was mixad

with dog's serum and spirochaste racurréns, in vitro, no astion
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occurrad, whereas when gold was injacted into.mice infectei

with the snirochets it produced a definite result. So far,
howavsr, no dsfinite proof of ths mode of action in casss of
rhaunatold arthritis is forthcoming.

Toxic Phsnomsna.

Toxic phenomena ars of falrly common occurrence in
gold therony, esnecially in oases of rheumatoid arthriris, and it
is very nacessary to he on guard sgainst them. Forestiar(1932)
reports that in troating 22 casses ha found toxie symtons in 3,
i.0. 147, Conaman and Tegnar(1937) renort 287 and Hartfall at. al.
(1937) 477,

These toxic phemomsna may be dividedy according to the
system affected, into 7 grouns as follows: -

(a) affsats on ths skin.

(b) effacts on the kidnays.

(e) affacts on tha liver,

(d) affacts on the hasmonoietic system.
() affacts onm the mucomus membranas.

(£) effants on the centeal nsrvous system.
(g} affects of a psychotic naturs.

There ars also certain immediate phenomena which occur
only whon intwavenous injeétions are given. Nausea, vomiting,
vertigo and headashe are the chief of these. Temporary pyrexia and
aggravation of joint pains are very frequently met with,
gspecially if large dosaes arse given. Occasionally the nyrsxia
becomes excessive--- the so-called "grippe aurique”,

Effssts on tha Tkin.

.~ Thess are divided by Hinault and Mollard(1934) into
b groups. (a) arythamata, which are frequently associated with
pyrazia: (b) exfoliative dermatitis, which is frequently followed
by plgmentation; () pruritus, urticaria and Quincke's oedema;
(d) eczema; (f£) pigmentations. Preund (1928) found that adrenalins
in the form of asthmolysin was sffective in remeving the rashes
and even in proventing thair recurrencs during further gold
trontment. Tha following skin lesions have also baan descrihed by
various ob3ervers:——pustulsr dermatitis, erythema nodosum, lichen
planus, erythsma parnio, psoriasis, herpes zoster and alopecla. The
oxanthamats oscurred in 4'# of Tuhn¥casas, 15’;¢ of Wshlow's (1930),
7 = 104 of Preund's (1931), and 207 of Taber's. Martfall and
Gefland raport nruritus in 267 of cases, srythema in 387, and

dasguamation in 4‘,".

Teythema, ascording to orfestier, doss not
contra-indicata further troatment, for if the injactions are
sontinued it is found to disappaar. As an antidote he gives
magnasium hyposulphite, 0.6 gms., por dism, orally, or sodium

hynosulohita 10 ac. of a 207 solution intravenously. He does not

stop giving the gold unless hyperoyrexia occurs.

TR, PR s
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Hartfall and farland (19%5) treated thelr complications
with sodium hyposulphite and did not consider that any henefit was
derived from it.

Tfugcons Yambranas.

Tn our expsrience by far the cormonsst lssion of the mucous
membranes produced by gold is stomatitis. ™o uleers are small and
usually multinle. Thay ara situatad on the innasr surfaces of +tha
chaeks and 1lins gnd the under surface of the tongue. ™eir course
is fraguantly protracted.

Other lssions of the mucous menbranes which have haesn
da2serihad are bronchitis, enteritis, and conjmetivitis. Solganal B
we have found, is particularly 3iable %o nroduce bronchitis and
tracheitis, especially in casss which show marked clinisal improvement.
Pnsumonia, as a subsaquent complication, has been reporizd by
Costs.

Kidnsys.

Albumen and casts may appear in the urine. Hartfall and
Barlsnd (19%5) renoet 1% in 137 of cases and Muhn {2932) in 107,
It gemerally passes off in spite of continuation of trestment.
Soms, howevar, ragard this phanomenon as an indicagtion that the
dose should b2 raduced. Diuragis following injections has also
bhean racordad. Israslski(1931) found albumen , casts and red
blood eells in 50‘}' of hls casss and hyperglycaemia in one. A
trus nephritis associated with oadema, ralsed blood pressure and
albuminuria has also basm raported.

Oosta ot al. (1932) consider that kidney damage is not
lighle to ocour with Solganol, providsed the coursas do not sxesad

3 gmg.

If a patisnt has albuminuria prior to gold therany it
may disapnsad® whan gold is given.

livar.

Jaundice due %o a dspanerative hapatitis is reported
by Braillon. Te natismt, whovksagase of tuberculosis, also
davelonad nurvura and agranuloeytosis with ulseration of the
nalate. She had had 2.8 gms. of chrysalbin.

Hasmonoietic system.

Owing no doubt to the frequency with which compliecations
of this system 1lszad to a fatal {ssua, they have been fairly “fully
reportad in the mediesl 1litferature.

fini1-w&T1 and Sousasr in 1932 collected 30 cases from
ths 1iteraturs and classifisd them as follows:—

(a) purpura simplex. This has not caused any fatalities.
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(b) purpurs hasmorrhsgisa. Somatimes fatal and often associated
with »yraxia,

(¢) isolated hasmorrhages such as snistsxls, hasmoptysis and
menorrhasia. WMot fatal.

(d) agremmlocytosis. Wearly always fatal.

(e) aplastis snasmia. Newly always fatal.

These observers consids» that, in view of the large
nunbser of natients being freated with gold for wvarious eormlaints,
tha frequemey of thess accidents i§ probvably very low, possibly
sveh lowsr than the psrceentage of accidents oceurring from arseno-
bensol injections. Apparsntly no singls praparation of gold is
particularly responsibls for the fatal results as deaths have
besen reported following allochrysin, chrysalbine and solganal.

YeCarthy and Wilson (1932) who have made a special
study of the blood dyscrasias following the arssnicals gave a
further small injesction to a natient who had already had an
attack of purpura. Ths was followsd by an irmediate relapse,
thareby proving that the purpura was astually duz fto tha drug.

Tha following are a few short summaries of some of
the cases reported in the litsraturs.

frivagud (1932) renorted a case of nurpura simnlex in
a vatisnt suffering fromlupus erythamatosus. Tha rash appeared
following the sacond injection of 0.05 gms. of ghrysaldbine and
it disapnearad in this cass after 3 wesks.

Bni1-Tail rapo-ts in 1931 a case of nurmura with
profuse enistaxis in a mals aged 38, suffering from pulmonsry
tuberasulosis. It followad ths sacond injsciion of 0.25 gms. of
chrysalbina. The patisnt had had several courses of other gold
pravarations hafora. Tse lausocyte count was not affoeted,
the odatalsts wara 50,000, coagulation time wae 14 minutes,
blaeadinz time 20 minutas, tha townigquet tast positive. Thare
was g nravious history of asthma and urticaria and a family
history of hleading in the mothar and sistar, This natiant
rocovarsd. ®nil-Tei1(1931) aso nuotes Mollard and Bonafa who
have raocordad a case of »urpura with uterine haemorrhags. The
patient was a woman agad 28. The haemorrhage gtarted after the
4th injection in the second coursa,

Taignal, Lavastine and Rayt ronort a case of purvura
hasmorrhagica, in which th2 patisnt was being traated for pleurisy
and in whish 211 the blood findings and tests were normsl, except
for a slight diminution of the rad blood count. The bleading
stopped after a transfusion of 150 cc. of hlood. Tha anasmia
improved with liver therapys Therae was no »revious history of
matrorrhaghia of rashes.

1932 1)
ni1-Tail and Boussaz(' raport four casses. The first

subject was agel 18. Tpistaxis and hasmoptysis davaelopsd af?er
the s~sond injsetion of chrysalbing. Apart from an eosinophilia
ot 5%, ands? of mylooytes the blood cownt was normal. The




53

antecadonts werse sugrestive, thera being a sligh : 1 i
tendendy. Th2 second subjsct was also ];ged 38 iﬂz };g:ﬁn;}il?m
ocourred during ths first course of crisalbine. The blsading
stopped Hut death followsd. ™a hlood couht was normal, nlatalets
200,000. NWo hasmorrhagic tandsmey. The third case, ager; 50
devaloped purpura after 6 injsctions of allochrysine and .?.'of.
c}t;risalbina. Rad blood ¢ells 1,610,000 polymorphs 40%, myelocytes
4%, othorwise normal. The patient was suffsring from chronic
rhoumatism. There wsare no haamorrhagic antecadents. The result

was fatals The fourth subject, aged 38, was acase of pulmonary tuberaﬂ.osis,

who devaloped nurpura after ths second injection of the third course,
which clearsd up, howsver, after a blood transfusion. There was
- g family history of hasmorrhages. The sensitivity to gold of
thess four patients was tas#ad by means of intradermal and
cutansous reactions. Thrss of them gave a positive result.
(1935)

Hudson renorts a case of purpura haemorrhagica due
to zold (erfsalbins) and a similar case due to arsshobenzol. The
first was a woman of 21 suffsring vulmonary tuberculosis. The
surpuric sruption apmsarad after the first injsction of the second
courss. Racovery ocmurred after a transfusion of 500 cc. OFf
whols blood.

(1935)

Hartfall and Garland have reported 3 fatal cases
ocourring in a seriss of 100 rheumatold arthritics. The first, a
aasse of purpuma haemorrhagica cormencad aftsr 0.36 grms. of
erisalbine had been given. 0.15 gms. had been administered on a
previous occasione. The sscond case, also one of purnura hasmorrhagica
ogourraed 7 wasks after the last injection of crisalbine. 0,75 gms.
had besn given in all. Proviously this patisnt had had soveral
ghort coursss. The thied was a case® of sgranulocytosis. Thers was
an interval of 3 months batween tha final injection and the onset
of tha blood condition . Bight injections of orisalbine had been

given.

Angeras and ainshourg(1932) reportsd a fatal case
of purpura hasmorrhagica with aghanuloeytosis in a girl aged 19,
suffering from nulmonary tuberculosis. 5he had just gtarted her
gacond coursa of crisalbine, Mo aosinonhilis was present.

Achard, Coste and Bghen (1932) have remorted 2 cases,
one a fatal purpura haemorrhagica with agranuloeytosis occurring
in a woman azed 38. It daveloped after 4.85 gms. of Solganol B

had basn given in doses of 0.25 gms. The pationt diad of
maning2al hasmorrhags. Ta othar case was a pura agranulocytosis

following tha £8th injeetion of Solganol B in a case of rheumatoid
artnritis. ™e polymorphs £all %o 47 mmd the eosinophils rose %o
347, ™a vatiamt ragoverad dfter dailty injections of 5 ac. of

4‘,"r godinum nucleate.

19%30) had a tuberculous patient

Jacob and Douady (
0.1) vhen she daveloned a fatal

with 1% injections of crisalbin (
agranulocytosis.
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Damashsk (1934) renorted a o0ase of aplastioc anaemia following |
the treatment of lupus srythematosus with gold: During the courss 1
an erythema had apnearad and was followad by desquamation. The
injections ware continued dssnite this and, after the 19th
injection, the anasmia gradually dsvelonad and was eventually
fatal though the patisnt was kent alive for soms months by means
of blood transfusions.

Jacquelin and Allonie (1932) also reported an aplastic i |
anasmia following gold, ™he patisnt was a young woman suffering i
from tubsrcoulosis, Tha anasmia oacurred during the second course i
of orisalbine and after th~ 9th injeetion (maxirmum doses C.25 gms.)
* Thers was nothing of note in the parsonal or family history. H

It 1s noticeabls in studying the revorts of sariss I
of rhsumatoid arthritis trested with gold that toxic nhenomena
develop in 2 larze peraentags of casss. This colneides, morsover,
with our ownmaexneriasnce for we havas raralyFo. rved suchﬁ93
vhenomena in pulmonary tubsrculosis. Coste,and Bowrderon concider
that rhaumatoid pationts are mors sensitive to gold than tubsrculous

S ————— -

or syvhilitic patients. We found that when oily prenarations are I
usad the toxic symptoms take longer to davelop and last eorrespondingly b
longer. Wa do not consider that they have, nscessarily, any &

ralation to dosags asaccidents occur at any time from the thimed
injection onward. They are commonsr in women than in men, 18 out
of 25 nasas being famals. Haemorrhagic troubles in the personal i
and fawily history or an allergic history ars very cormon. It

wzs notad that 2 cases had had previous traatment with radioactive

substancas.

(1932 8)

Aozording to Mil-Teil and Bousser the disease for

which the natient is being treated is not a determining factor
in produsing the acoidents, though thers is considerable doudbt as Tp
how these sscidents are nroduced. Peldt (1926) points out that
animals killad by overdosags of gold preparations do not
davelop any of these toxic phenomena but die of respiratory and i

ey o

vasomotor paralysis.

It has baen suggested that ths toxic vhenomena may
be producad, not by ths gold dut by the randd absorntion of
pathological nroducts, possibly of the higtamine or pentone tyme

{
get fres by tha dissolution of the diseased tissuss. W

Mni1-Teil and Bousser (1932 2) consider that they
arae dus to sensitivity to gold, as is shown by the positive
sutanaous resstions which thay ebtained in their casas.

Tan Moordén considsre that the sxanthems ar»
anavhylactoid in nature and that they ars produced by protein ot
11ivoid bhreakdown nroducts.
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Central Yarvous Systom.

Toxic 2ffacts on the cantral nervous systém appear to
be comparatively rare. There have, howsver, hesn numerous cases
revorted during the last few years. Perivheral neuritis,
affecting the upper and lower limbs, manifssted by loss of power,
hyperesthesia, muscls tendemess and atrovhy, diminishad
refloxss and slow electrical responsaes, has besn reported by
Alajouanine, Mguric and Fauvert (1934). ™e face also was
involved in a case raported hy Lescher (1936), Tzanck, Pautrat
and Xlotz (1934) reportsd a case of pain in the right seapular
region with loss of powsr in the right arm followed by erythema
and Jacob (1934) a case of pain in ths back and legs. Lebeuf,
Patouraud and Mollard (1931) resorted a e¢ass of nain and
hyparesthesia in the paims and soles with arythema and desquamabion
in the same parts.

A poculiagr and vey distressing syndrome characteriaed
by sevarapains in the limbs, loss of nmower, generslised
£ibrillary contrsctions in ths nmusecles, and. In soma cases wasting
of muscles and agltarad alectrical raasctions has heen descrihed
by Chavany and Chaignot (1934), Gernsaz 91935) and Bernard and
Yorin (19356).Te geverity of the pain can be judged by the feot
that 1ittls relisf could ba obtalned from mornhia,and other
hymmotics wars ussless. T™a condition lasts about 3 months.

Gougarot (1931) describes a case in which pain
gtartad in the leg 6 hours aftsr the injection and s»read all
over the hack and lizbs. It lastad 34 hours.

Pgyshic manifestations———asthenla, melancholia and
mania following 2014 have also boan describad.

b
!
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Prophylaxis and Treatment of the Toxic Manifastations.

Tmil-Teil and Bousser (1982 2) consider that the most
important noint in the »nravention of these accidents is %o
avold giving gold to any patient with a nersonal ar family
history of »ursura or blasding.

Tfoste and Bourdsron and Forestisr (1932) glso stress
this point and racommend that godd should not be given after
substanees which affact ths hone marrow, such as thorium.

Spacial warning should be taken from hasmorrhages or petachiae
appearing during treatment. {hen toxic symptoms have occurred an
eosinophilia is , thay find, fragquent but it does not apnear
tillafter the omset of the toxic symptoms and when it does décur
they do not regard it as a contm-indication to further trsatment,

Dumaret, Mollard and Pavie (1931) on the other hand,
consider that cars in dosage should be considersd whenever the
gosinophil count rises above 5%. 8ince taking this prscaution
they themsalves have had fewer complications.

Lacansre (1932) recormsnds that ths injsctions
should he discontinusd when the eosinophil count reaches 67
Three cases of mucous aurides had sosinephil counts of 7, 8 and

1o§ respectively. ons gmong them develoned »urnura and hasmorrhage

although ths traeatmént was discontinusd. Yo aurides occurred
with sosinophil counts of less than 67, One patisnt who had an
eosinonhilia bsfors treatment, dsvelonad toxiec symtoms after
0.15 gms. had baean given. Other fagturses which developad in
toxiec ca2es were a diminution of lymphoeytes and an inerease of
transitionals, myeloocytes and mast cells.

Froaund (1927) and othars caused a gold rash to
digannaar by doubling the doss of gold at the next injsstion.

Tha most affaective $reatment in the case of the blood
dysorasias is blood transfusion, repeated as often as a relapse
oscurs, although its valus, according to racent opinions, is
vary doubtful il cases of agranulocytosis. Subcutansous
injastions oF whole H1lood have also heex recommondad, besides
adrengline, liver and sodium or magmesium hynosulphite.
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TOXIC PEENOYENA IN OTR OWN CASER.. - ||

The comionast $oxic pHendmenon observsd in owr 6ases was |
stomatitis, Tt occurred in 437 of the z0ld cases and 357 of the
sontrols. Tn our oninion tha frequency of stomatitis in the -
control casses ig dofinitely higher than might be expectad in a
random sammls of tha nopulation but we attribute this, not to

the almond oil injsctions which thase cases were having, but

to the fac& that ths majority of these patientslhnye bean
submitted to dental axtractions bHaefora coming under our oare

and had in cons2quance bheson racently fitted with dentures.
Although tha freaguensy of stomatitis was almost identical in the
gold and oontrol striss the saverity end extent of the troubls
was much grsater in the cagsss havinz gdld treatment. A study

of tablae 10 ghows that it ocours for the most part towards ths
end of th2 1st course or during ths subsaequent coursss and dut
galdom during the early stages of treatment. A8 will be saan

from a study of the gadimentation Pate colum it is most liashle
to occur? when the sedimsntation rate has reached normal figures,
A1l the sevare attacks of stomatitis have occurred in conjunction
with a low sodimentation rate. ™e average figure at ths onset of
‘gtomatitis was 8 mm. whereas the avarage of all sadimentation
ratas obtainad in our gold cas~s was 17 mm.

_ The eruntions of tha squamous and exfoliative tyne
whioh wara tha next most fraguent accident to ocoury in our
gerias, have baen grounad together as they all have a similar
prognosis. Tay tend to »a of langthy duration, are rasistant to
traatmont, and, 1like th> sasass of stomatitis, do not oec
during the early stages of treatment. They may take the form
of an aczsma, a psoriasis, an exfoliative dermatitis, or an
intertrigo. Thay occurrad in 227 of our gold cases and in none
of tha eontrol cases. A curious feature is their omset in two
of our cases during the interval between the 1lst and second
soursas. This was not met with in any of the other "accidents"
(ses tablae 10)., The sadimentation rate was low at the time of
onset in all except one. Ths scaling in this case was very slight
being rather a fine branny desquamation. The most marked case of
exfoliative dermatitis we have seen occurred in a cass of gout
treated with gold. Tha sadimentation rafe was, of course,
normal. The averags sodimentation rate in the cases with this :

comnlication was 8 mm.

T™e srythematous and papular eruntions ocenrrad
tn 207 of tha gold casas and 107 of the contrels. Inithe gold
gsasas they annaarad fo# the most nart soon after the sommencement of
trantment and were in 6OnsAquUANCe asgsociated with a high
sodimentation rate (averars 24 'M.) They cleared up ranldly
and did not raturn on resuming the traatment. It has basn our
practice to discontinus the injedtions temporarily or give
minute doses in these casass with a viaw to making eertain that
an exfoliative type of sruption was not in caurse of development.




TABLE X. ST A,

Complications met with during Treatment.

Complicatione. Stage of treatment at Sedimentation
which it occurred. rate immediately
prior to its
OCCUITENCE.
Stomptitise 1st month. 1lgt course. 19,
3rd .y 1st o 2
Srd " lat " 6.
4th . 1lst » 8.
ath " 1st " 8.
5th L lst . 18.
5th " lst Y 5.
5th " 1st 1 6
5th L 1st " 16.
1st = end . 3e
2nd . 2nd " 6e
2nd " 2nd . 5.
3rd . 2nd A 6e
3rd . 2nd " 7.
5th - 2nd . 2.
éth " 2nd " 11,
2nd . 3rd = 4,
Exfoliative 2nd . 1st ” 10.
Eruptions. 4th ¥ 1st o 3
4th Ly 1st . 2.
4th . 1st . 9.
6th " 1st N 4,
Interval., 12.
Interval. Se
2nd month 2nd . 28,
6th " 2nd 8 Be
Eyrthemaatons & 1y ) B lst 5 © 16
apular eruptions lgt " lst 2 36
non-exfoliative) s M 1st . | 19.
1st " 1st o 1 38.
2nd " 1lst » | Sa
5th ¥ 1lst » | 8e
. i 20,

6th - 1st
2nd L 3rd s | 56+




Herpetic eruptions.
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Albuminaria.

Urticaria.

————— e

Vomiting.

Agraﬁﬂi&é&tésis

!
\

TABLE X.

(Cont ° )

lst month. lst course.

4th
5th
2nad
3rd
3rd

1lst
3rd
3rd
6th

1st

2nd
2nd

3rd
5th
7th
1lst

@ 3rd

lst

—————

3rd

i
L
n

28t
lst
2nd
2nd
2nd

1st
1st
1st
2nd

1lst

1st
1st
1st

Ist .

1st
1st
2nd

1st
2nd

@ Not a patient in present series.
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Herpatic eruptions —herpss labialis, and dermatitis
herpstiformis occurred in 157 of our gold group and 207 of
our control group. We tharafora consider that they wara not due
to the gold injections. Albuminuria occurrad in 104 of the gold
cases and none of the conbrol cases. It occurrsd most frequently in
the early stages and was not associated particularly with a low
sadimentation rate (average 18 ). It was not associated with
any evidsencs of impaiped kidney function and in only one case
did it become so heavy as to necessitate r-duction in dosage
of gold.

Trticaria oscurrad in 107 of gold cas~s and no control

"cas2s. It always occurred during the early stages of treatment, and

did not recuré. Average sadimentation rate 18 rm.

Pruritus mnassociated with any eruption occurred in
2 zold caz9s and 1 control, and was probably not dus to the gold

treatmont. Mausaa, vomiting and diarrhoea occurred in 107 of gold cases

and 107" of contyels.

Agramulocytosis occurred in one case in this series and
has bhesn fully renorted slsewhera ( T lIman and Lawrsnce )(1935)
Another casa which 4id not occurr in this seriss 1s zlso
ineludad in table 10 for commarison.The latter develoned the
gondition at an early staze in the treatment. She had a normal
gadimentation rata from the start. The former who had a raised
soedimentation rate at first did not beeoms agranulocytic till the
beginning of the 2nd coursse when tha sedimemtation rate had
raached normal limits. It was associated in this cass with purnura
hasmorrhagica. Both were fatal.

Aranulonenia oceurred in one of our cases. T™se
lsucoeyte count fall to 2,400 per cu. mm. (polymorphs 387).It
rapidly returned to 12,000 leucocytes per cu. mi. (polymorphs 677)
desnite a nrovocative #njection of 0,01 gmd. of solganal and
has not racurrad despite continuation of the trsatment (0.04 gms.

Solganal 3 once weakly).

ma following comnlications have also heen met with
ozcasionally:- furunculosis, blevharitis, conjunctivitis,
ervythema narnio, psychotic symntoms, tracheitis and bronchitis,
apistaxis; ecystitis, mengrrhagia, “uincka's osdema, metallic
tasts, amd paresthasias in the extremitiass. Apsrt from tha
furunaulosis, thess symptoms have not baen noted in tha control

casnes.

M 448(1936) has divided the "accidents“causad by
drugs when in non-toxioc doses, into two grouns:- (1} those due
to idiosynerasy and (2) those due to abnormal gensitivity to thse
drug. Tn the latter group hse includes stomatitis and exfoliative
dermatitis, and in the former, erpthemm and agranulocytosis. Our
rasults Hear out thase visws. Stomatitls and tha wxfoliative
aruntions ocaury aftar nrolongad treatment, erythama and

urtisaria occury/ in the eafly stagas. ™hey also sugeest o
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factor in this sbnormal semsbtivity to gold. It is anparsently

when the sadimentation rats is low that natisnts are_ﬁarticularlv
1iable to dsvelop stomatitis or sxfoliative darmatitis. We ¢
have observaed that thoss who have & normal sedimantation rate

at the commencement of troatment are 1iabla 4o devaelon these
commlications a% an early staza.But while a natientds sedimentation
rats is high hs appsars to He immmme. In the case of agronulocytosis
there is unfortunatdly not much evidence available. Tn the casad
reportad in tha literature the sadimentation rates are not given.
A1l however have occurrsd after a considsrshle number of
injections. Of our own 2 casss, tha ona who develonad the trouble
fadrly early had a low sedimsntation rate right from th- start

of ths traeatmant and the othsr ons, who was high at first,
davelonad tha troubls aftaer tha sedimentation rate had hecome
normal.

On raviswing 211 the sarious or »nrolongad toxic
affects that we have seen resulting from gold we find that in no
gase have any of thess occurred till ths sadimentation rate has
gallan 4o 10 mm. We would therefors recormend that great care
should bs axarcissd ones this point has been reached. Possibly
the dos2 of 0.05 gms. which wa havae heen using at this atage is
too high as we have seon an extensive dermatitis of trunk and
limbs following waskly dosges of 0.04 gms. in a patient whose
gedimentatio rate was 4 rm. A dosagse of 0.02 - 0.03 gms. might
have avoidaed this. Tortunately at this stags in th= »rogress of
the gase thess small doses seem to be sufficient to complebe ths
curse.

In some typical cases of rhoumatoid arthritis the
sedimentation rate will ba found %o be low at the start although
the disaasa appears to he in an active stage. In these cases
when gold trsatment with wery small dosss (0.01 - 0.03 gms. )
ig institutad the sedimentation rate will usually be found to
riss to higher figuras. Targer dosss of gold ma¥ then be given

in safety.

In suggesting this method of regulating the dosage
we reglise of course that in a large proportsion of cases wa are
being overcautious, for many patients can be giveh moderate
doses without harm, although the sedimsntation rate is very
low. Unfortunately, howsver, we have no mesns of recognising
the sensitive patisnt umtil the catastronhe ocourds; and then
1t may bs too late. Such conditions as agranulocytosis and
gplastic anasmia are usually fatal, no matter what treatment is
adopted. Our only alternative is to be cautious in every case,
even though we may by this means render the "cure"a little lbss
dramatic.
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DISCUSSION

As 9ach of our results has been fully discussed already,it
will not Be nscessary to go into them again here. In considering
the results we have obfained, it is advisable to study first
the results in the control series. In the consideration of any
bensficial effects obtained in the eontrol series, three main
factors havéd to be taken into ascount: (a) the natural course of
the disease; (b) the affect of the physical treatment; and (o) the
psychelogical effect of the injections.

The natural courss of the disease is one of freguent
remissions and relapses, but with a tendency eventually to reach
a stage of inactivity. ™e final result depends on how soon this
stage is reached. In some sarly cases, the remissions may be
complets, all symmtoms and signs disappsaring for a short time,
In others, the joint condition never completely disappears, but
follows a subacute course, with occasional exacerbations.

T™at ohysiotherany has by itself a beneficial
effect in cases of rheumatoid tyne of arthritis, there can be no
doubt, In addition to relieving the pain, it is plao said to
exoert a curative influence by inereasing the eirculation of
blood in the dissased tissues.

T™e marked improvément which has ocourred in many
of the sontrol cases duding the first few weeks of injection
treatment is probhably dus to the psychologieal factor, which is
gtronger during the sarly stages, when the patient's sxnectations
are high, Yany ton, of tha sontrol cases, have noticed a
eonsiderahlas rsedustion of nain and stiffness immediately after
the injestion. ™is lasts saveral days, and has usually passed
off by the time the next injection is due.

Te can therafora draw tha following eonclusions
from our rasults in cases treated with Solganal. ™e gradual
reduction of pain and stiffness is not wholly due to the
effacts of local treatment, and the psychological effect and the
natural tendency of the dissase to get better. Tere is, in
addition, an effact dus to some inherent pronerty in the gold
eompound itself., That this effect is not simply analgesie is
shown by the fact that the improvement is gradual and steady and
not simply a temporary palliation such as bs obtained with the

analgesic group of drugs.

0f the effact of gold on the sedimentation rate in
these cases, there can be no doubt, as the course which 1t takes
is quite different in the two groups.
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The general impression gained was that, when gold is given the
disease is made to run its eourse mmch mora rapidly than is
normally the case. At first it becomes mora active; ths joint
pain and stiffness inckeass and the sedimentation rate goes up.
After, thers is a gradual reduegion in all symptoms and signs, the
disease hocoming inactive finally in 1 -2 years instead of the
usual 10 - 20 years which is necessary when physical treatment
alone is given.

With regard to the comparison of those cases treated
with large and those with small doses of gold, we consider that
thers is ddfinkte evidence of a greater and mors rapld effect with
_the lapge doses. Ve are, of courss, comparing in these two groups
cases who have had the sams length of treatment but not the same
amount of gold. Possibly, later on, when ws are able to compare
cases which have all had 5 gms. of gold, in the 1st groun in
larze dosss and in the 2nd in small dosas sprsead over a longer
tims, wse may find no marked di~ferencs., At the presant stage
it 1s usaless to speeulate further on this voint.

With ragard to the dangerous raactions associater
with gold treatment, we consider that it may bs moasible to
avoid thess in the futurs. In order to do this we wounld make the
following sugzestions. The mrinse shoulé be examined every weak
and the blood avery 4 wesks. "™he sadimentation rate and the
differantial eommt are ths sssentials in the sxamination of the
blood. Than the sedimentation rate is low, (below 10 mm.) large
doses of gold should on no account be given and are not, in fact,
necaessagry, as thess sases rasmond to very small doses. hen,
however, the sadimsnatton rats is high, largsr doses (0,2) may
be given and inereased if nacessary. ™he 1lst course may and Should be
prolongad ti1ll ths sedimentation rate is normal, dbut as soon
as this oceurs the doss should bs reduced (say to 0.05 gms.)
Tis small dose should also he used throughout the 2nd course,
provided the sedimentation rate is atill within normal 1limits. If
stomatitis or a squamous eruption ocemrs, the injections
should immediately be discontinued or a minute dose (0.01 or
0.005 gms,) substituted, and after it has cleared up only very
tentativaly inersased. For erythematous eruptions, non-squamous
papules and urticaria, the dose nesd only bs reduced until the
diagnosis has been definitely sstablished (by whieh time the
sruntion will nrobably have disanpsared) whan the large doses may

ba rasumed.,



62
SUMMARY

1, A seriss of casss of arthritis of the typieal rheumatoid
type have besn carsfully studisd. ™e detailed results in 60
cases of this ssriasg which have besn undsr observation for not
lesg than S months have been recorded.

2. Thess cases were divided into three egual groups. Group I

was given large doses of godd; Group II was given small doses of

gold; smd Grouv III was given injections of -sterils oil as a
control series,

3. ™e diseass wass rendered inactive in 507 of cases in Group I:
387 of Group II; and 57 of Group IIT.

4. Joint swelling was reduced in 81% of froup I: 797 of Groun IT:
and 167 of fAroun ITT,

5, Yo changes ware notad in the radiologieal picture, anart from
diminution of periartieunlar swelling and eertain slight changes
in the arsas of decalecifiecation in Groups I and II. Group III
was ontirely unaffacted.

6. The sadimentation rate bscame normal in 837 of Groun I; 437
of Group II; and 267 of froup ITI.

7. '™e toxic manifestations, which ware numerous, have been
discussed gnd methods for avoiding ths more serious of them in
the future suggested.

I wish to express my great indebtedness to Dr. Phillip
Tllman, honorary physician to the St. John Clinic and Institute
of physical medicine, Ranelagh Road, London, SW1l, under whose
supervision this work was ocarried out.
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