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Of recent years there has boon an amount of literature 

indicating the favourable) effects of certain gold compounds 

in the rheumatoid type of arthritis. Our perusal of this 

literature has, however failed to reveal any systematic 

investigation carried out with adequate controls, which owing 

to the variable course of t1ie disease and the tendency to 

neural cure is, ws fool , essential if any satisfactory 

conclusion is to be reached. 'le oursolves'havo, during; recent 

years, utilised gold therapy inn very large number of cases but 
are concerned in this work pith Only a limited number of the where: 
it has boon possible tp prolong our observations over a period of 

time and make comparisons with control cases. 
'he classification of arthritis is unfortunately 

confusing and chaotic. 7rom the aetiological, pathological and 

clinical standpoints there are , as larrod originally described, 

two distinct groups corresponding to 
(a) the so callod rheumatoid type and 
(b) the osteo- arthritic type. . 

Basing ourselves on the works of !Tichols and Richardson,on the 

pathological studios of chronic arthritis of Assman, of Allison and 
ihormisy and of Timbrell Fisher, wo have adopted a classification 
which is comparatively simple and nt the same time comprehensive. 
Thy two groups recognised pre (e):) the rheumatoid type of arthritis 
and (b) the osteo -arthritic type. 

'teach has 98 a rule its distinctive aetiology , pathology 

and symptoms and signs, although a mixed type due to osteo- arthritic 

changas suparvenin, on a long standing rheumatoid arthritis, can 
and does exist. 

^Old "her37,T. History. 

rp to the present time no drug therapy has been shown 
to have any appreciable effect on this conditi ̂ n so thrt if gold 
therapy proves successful it will undoubtedly revolutionise the 
prognosis of the di3eaS3. 

The modern use of gold salts in disease dates back to 
1912 when 3ruak and ^luck used them in the treatmort of lùpus 
erjthihàtosus.Tn 1915 the first organic nrenaratio ., gold -thio- 
salicylic aoid, was introduced by veldt. Since then numerous other 
organic and inorganic gold compounds have made their appearance. They 

a.11 possess ono feature in common, namely the sulnh- hydryl linkage, 
which, in the opinion of phnrmaoologis`,s, plays on important part 
in the therapeutic activity of the compound. 



In 1924 NL011gaard and his associates carried out som" important 

experiments on the action of Sanocrysin. This particular compound is a 

double thiosulnhate of gold and sodium containing 37` of gold.It VIPs 

found that it preventr)d the growth of tubercle bacilli in culture 

and that it had the.sa_"ne affect when inlectod into a lesion. It was 

furthermore than relardnd by M011gaard as of immense value in 

tuberculosis, particularly where the disease was detected while still 

in its early stages. 
T''91!t and others(1926) worked out the chemotherapeutic index 

of a nßmber of organic gold compounds, using dogs infected with 

syphilis. This index gave a comnarision between the minimum curative 

and the maximum tolerated dose. Tt wns shown to vary from 1/2 to 1/10 

in the case of sulnho :ylat and of 3alvarsan. Similar results were 

attained with mice infected with apirochaeta reeurrens fever. Schioman 

and Felit(.926) tested the effect of gold on mice infested with 

streptocócci, of raised virulence,from a case of puerperal fever. 

of the ca ̂es treated by the si cutaneous administration of gold 

58% recovered. intravenous administration caused a recovery rate of 
281. every one o/ the controls died. 

Feldt (1930 I) also introduced auro- thio -glucose or solganol 

a compound containing 50% of gold. It was found, when tested on 
canino syphilis, to have a therapeutic index of 1/75. A dog tolerates 
2 gms. of this drug per kilogram of body weight. Streptococcal 
infections in mice were cured by a dose equal to 1/8 of the tolerated 
dose. 

The-9 --)reparations woreusod in 1924 in tuberculosis, lupus erythe- 

matosus, Disseminated sclerosis and syphilis. Five years later papers 

appeared by Umber(1929)and For/eatier (1929) on their use in rheumatoid 
arthritis. 

-:f° ̂ ct of !:old in Rheumatoid Arthritis. 
Forestier t1932 I) using Allochrysino in dosns of 0.06, 0.05, 

0.05, 0.1, 0.1, till 2.0 gms. in all had been given and after 6 weeks 
rest a further course or courses if necessary found that about 70°' of 
his eases reacted favourably. The result arpeor.ed to depend on the 
duration of the diseese. In oases of lose thnn one year's duration 
+here was imnrovement in 100% and cure in 50r -70%. In cases of 1 -4 years 

d-'rntion there was improvement in 70r and curo in 25 -30r, and in 
oassssof 5 or morn years duration there was imnro-roment ir. 50r. "he majoritY 
of his eases had a high sedimentation rate , the average figuße 
being 42 min. '7nder gold treatment tho sedimentation rate became less 
eventually reaching normal fi..'urns (below 10 mm.). After completion 
of the treatment the nationt re -sorted at intervals for further 
estimations of the sedimentation rate, a rise being regardee as an 
indication for further treatment. 

Feldt(1930 TI) trea +e:' '4 car o' infective arthritis 
7ith Solganal. Of those 4 showed no improvor_ient, 2 showed a alight 
change and 4:h e rest were definitely better. T!ho majority lost 
pain and joint swellings though at 'first there was normally an 
aggravation of the nain. This proved to be a favourable sign as it 
was'followed by a rapid improvement, starting after about 1 gm. o' 
Sol?amol had been given. 

'Denier (1930) obtained his best results by giving gold 
together with local X -ray treatment. 

Fehlo;v (1930 & 1933) gave large dodos of Solgnnol, n.1 
to 0.5 gins. every second dny. -lie considered That each dose should 
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be so regulated as to produce a rise of temperature and he believed 

that in this way he obtained the best and most lasting results. Israelski 

(1931) gave 5olganal orally. Freund (1931 II) tried both oral and 

parenteral routes but obtained the most favourable results with the 

latter. The former however had the advantage of producing no complications, 

!aliwa(1932) gave 5olganol orally. ]le decided that the physical 
treatment -:sas thereby rendered more effective. Ruhn(1932) treated 22 

cases of infective arthritis with 9olganol 3. Of these 621 shored 
increased mobility though some pain remained. 91 showed slight 

improvement and 5/ no change. He used doses of 0.01 -0.24 gms. with a 
total of 3.5 gms. for the course. 9echer(1932) gave 3anocrysin in 
doses of 0.25 -0.75 gins. Severe joint reactions followed, especially 

at first and pyrexia invariably occurred. Of 23 oases of primary 

progressive Chronic arthritis, 24/ were cured, 701 improved and 6/ 

remained unchanged. Fabar(1933) who used doses of 0.1 -0.6 gms. of 

3áhoohrysin also noted marked focal reactions. Slot et al(1934) 

1av9 injections of 0.01 -0.5 gms. of 3olganol at four -day intervals 
with resulting improvement in all cases. Pemb rton(1955) found 

that 17°1 of his cases were Cured, 391 much improved, and 31/ 

slightly improved. 131 were unchanged. The average duration of the 
disease in the cured oases was 1-1 years, in the improved cases 5 

years and in those which remained unaltered, 7 years. Allochrysine, 
^risalbine, and ?yocrysino were used, and all proved equally efficacious. 

Irosby(1936) treated 27 cases of arthritis with 
Alloahrysine and Solganol 7 oleoseum. 331 were greatly improved, 41/ 
moderately improved, 11/ slightly improved and 151 unaltered. 

Copemaan and Tegner(1937) using small doses (up to 

0.1 gms) in cases of rheumatoid arthritis, found that 58/ were 
greatly improved, or cared, 36°1 were moderately improved and 6/ 
shored no change. Thl effect on cases of spondylitis ras found to be 
negligible. The sedimentation rate fell in 69/, woe; unaltered in 18/, 

and rose in 4°1.fí fall in sedimentation rate heralded improvement 
in the joint oonditiôn.A. preliminary rise after the first few 
injections of gold occurred in 9?' of oases. 

?iartfall, larland and loldie(1937) treated 690cnses of 
rheumatoid arthritis. 9.9/ were cured, 56.8' showed marked improvement, 
13/ moderate improvement, 6.2`e slight improvement, 8.9/ no improvement, 
2.5/ were worse after the treatment and 2.7/ died during the course 
of treatment. They used four different preparations of gold -Ctlsalbine 
cured 23`x, myocrysine 0/, Solganol 4.2: and Lopion 10.8/. If, however, 
all cases showing marked, improvement or cure are taken, it is found 
that the results obtained do not differ appreciably. 

Plan of Investigation 

vor the purposes of this investigation only the most 
typical cases of rheumatoid arthritis were used. 2'onarticular cases or 
any in which the clinical Picture did not conform a'curately to type 
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,-1're not 1291i. "Werenc9 to the Oase histories (` ee nage t: ) will 

illustrate this point. 

The joints found to be most commonly affected were the 

carnal tarsal and proximal- internhalangoa1 joints of the fingers and 

toes. They showed pert-articular swelling and limitation, of movements. 

rovements of the wrists were usually severely restricted and nairifu1 

and ankle, knee and elbow joints and feet were also frequently iìavolved 

in the arthritic nroc ass. The age of the patients ringed between 18 and 

68. 

'before beginning gold tt,e nntients -ire nut on n 

rreliminery course of physical treatment varying from 1 -12 months. Some 

hid alre.zdy yisd physiotheran,i for a year or more this inrrestigeticrn 

'as first started but only those who showed little or no response to 

nhysical treatment wire selletec1. 1"hey were then divided into two equal 

goons, one for treatment with geld salts, the other for purposes of 

controls. Both groups inoludecl old -standing is well as recent cases 

and also oases with high and with low sedimentation rates. The patients 

of the control group were given injections of oleum amygdale dulcis 

in doss of 0.1, 0.2, 0.4 and 1.0 cc into the buttock once n week, 
the last lose ben', repeated till 15 injections had been given in 
Poch course. This oil is one frequently used for suspending gold 
preparations. 

It is possible that the various ^reparations of gold have 
different degrees of activity when used in the treatment of rheumatoid 

arthritis and for this reason t?r more valuable conclusions are to he 
dráwn from a series of cases treated with the same compound. This 

investigation is, accordingly.' concerned purely with the effect of 
go lganoll$. 

Solganol 7 may be given in travenously in aqueous solution 

or intramuscularly as a susnension in oil, the latter having been the 
method utilised in the majority of the cases under consideration in this 
paper. Ts have 'Preferred the intramuscular metheil of administration ao 

we consider the slower absorption less likely to produce toxic reactions. 
Injections were begun with a very small dose containing 0.01 gms. of 
the preparation. If this dose caused no reaction the amount injected 
ava- ltaduaily inoreased, viz., 0.05 gms., 0.1 gms., 0.2 gms. The last dose 

was continued until a total of 2.5 ;has. had been given. After six 
weeks another course has been given in this series in precisely the 
same dosage. At further intervals of not less than six weeks further courses 
have been given if symptoms and signs have norsistea and the 
se'imentation rate has remained high. 

In a further series of cases, also recordeo in this 

paper we have employed a smaller dosage as follows:- 0.01 0.02 0.04 

0.075 0.1 gms. Solganol 3 oleosum at weekly intervals, the last dose 
being continued till the sedimentation rate has reached normal figures 
(below 10mm. in the 1st hour). pour doses of 0.05 amts. were thon 
given at weekly intervals, and another estimation of the sedimentation 
rate was then carried out. If this remained within normal limits 
treatment ^7 -l4 discentinuel for six weeks . The first course in this 
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series was therefor frequently very long in some cases, lasting as much 
as I2 months. In the second course the dose of 0.05 gms. was not exceeded 
unless the sedimentation rate again rose above IO mm. our reasons for 
this method will be discussed later when the toxic effects of gold are 
considered. In certain cases a more gradual increase in dosage was 
neoessitated by the severe reactions experienced by the patient. These 
reactions usually took the form of an aggravation of joint pain but were 
in some cases pyrexial. 

3efor' beginning treatment patients were interrogated with 
regard to a personal or family history of purpura or bleeding, owing to 
the likelyhood of such oases developing pu ura haemorrhagica when gold 
is administered (q.v.) The urina was examined for albumin and the 
specific gravity recorded. If the specific gravity was found to be below 
I020 the patient was asked to abstain from fluids for I2 hours and to 
bring the first specimen passed subsequently. If the specific gravity 
was persistently below I020 gold was not given. On one occasion we 
departed from this procedure. "he patient developed an extensive 
stomatitis with pyrexia, pruritus and deafness after the third injection. 
She had hypertension in addition to advanced infective arthritis. The 

specific gravity of her urine varied between I0I3 and I0I5 on repeated 
examination. The chief danger, however, of giving gold to a patient 
with poor kidney function is that it may all too readily increase the 
kidney damage. 

Routine Fests used in this Investigation 

Throughout the duration of the .treatment the following 
routine tests were carried out: 

I. Haematological. Once a month 4 cos. of blood were withdrawn from an 
antecubital vein with a minimum of stasis. The sedimentation rate 
was estimated by the Vestergr.en method, using a 200 mm. tube. The 
reading for the sedimentation rate was taken after the first hour 

. only. If any haemolysis had taken place the result was discarded. 
White blood and differential counts were carried out. Then examining 
the blood film the presence of platelets was noted. 

2. Urine. This was tested once a wee'_: for albumin. 

3. Weight. All patients were weighed once a week. ')oeage of gold was 
reduced if loss of weight become* excessive. 

4. 14easurements. All swollen joints were measured once a month. In the 
case of interphalangoal joints this was dono by placing the patient's 
hand on a piece of paper and drawing the outline. "easurements of 
these outlines were found to give a reasonably accurate indication of 
the progress of the joint swelling. 
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Below is an illustration indicating the practical value of tracing the 

outline of the hand. 

In the case of the knees, wrists and metacarpo- phalangeal joints the 
circumference was measured with a tape measure, but it was not found 
practicable to make accurate measurements of any other joints. 

An attempt was made to estimate the progress in the subjective 
symptons e.g. nain and stiffness, by means of a questionnaire. "he 

patient was asked each month whether the pain and stiffness or the joints 
was the name as on the previous occasion or if not, whether the change 
was an improvement or the reverse. 

'adio, a.phs. 

These were taken of the hands before and after treatment with a 
standard exposure, penetration and distance. 

°esults in our own lases. 

Although we have follower carefully the course or the pain and 
stiffness in every case with which 'v9 z re dealing, we have not attempted 
to tabulate this aide of our investigations since wo fool that too much 
depends on the mode of e,rpreseion of the patient and his sensitivity to 
painful stimuli. nevertheless, these results are of interest when compared 
with the joint swelling, sedimentation rateaM dosage of gold and will be 
discussed with these other figures when the cases are considered 
individually. 
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The final results in the case of patients who have had, where necessary, 

nine months treatment, are, however, of special interest. Among twenty 

control cases,1ej lost all symptons and signs of active disease;051)wero 
improved; andebOstated that their joints felt about the same as before 
treatment. 

Of I6 eases treated by moans of the larger doses of gold 

(maximum dose 0.2 gms.) 8 (i.e. 50%) lost all symptons and signs of active 

rheumatoid arthritis, i.e., only ankylotic and osteo- arthritic changes 

remained; 7, (i.e. 441) were improved; and one experienced such severe 

aggravation at the commencement of the second course that she refused to 

continue the treatment. 

Of I6 cases who have so far completed nine months treatment by 
means of the smaller dOsea of gold (maximum dose 0.1 grms.), 6 (38°0) are 

cured (according to the above standard); 8, (50°x) are improved; one is 

unaltered; and one is worse. 

Although the number of cases recorded here is not large, we feel 

that-the differences are so striking as to be significant. Only 5° of the 

control cases satisfied our standard of cure, but 50 of the cases treated 

by large doses of gold attained this standard. And whereas none of the 
gold cases showed no ohange, 305/: of the control cases stated that there 

had been no definite improvement in joint pain and were found on examination 
to show no definite chante in the physical signs.. 

unfortunately, most observers have not atternted to assess the 
percentage of lures obtained. Secher, using larger doses than ours, but 

over a shorter period, gives 24 of cures. nemberton gives I7 %; while 
Fartfall, garland and 'oldie, using a standard of lure s.imilär--tO our 
own, give 9.9e as cured. They, however, used doses smaller than ours, 

and the courses were also smaller and more widely spaced. It must be 

remembered too that we have chosen only the moat typical oases of 
rheumatoid arthritis, and that we have treated them at the same time 
by means of physio- therapy, which we considered to be an important 
adjunct to auro -therapy. 3ach(1936) who also used physio- therapy in 
conjunction with large doses of gold, states that in half his cases 
the disease was arrested. This corresponds very closely with the 
figures in our series treated with the larger dones. 

The 7ffect of gold on Joint swelling 

Table I shows our measurements of the swollen interphalangealJointS, 
The figures represent diameters in thirtyseconde of an inch taken from 
the outline drawings already described. They are not actual diameters 
of the fingers, as the thickness of the p ̂nail also comes into the 
figure; but ac the same pencil w -s used on every occasion, they can 
be compared accurately with one another. 
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"'able I 

7ffsct of gola s*lling öf intnr?h3.lan-gp3.7. jóints. 
---- 

G oÌ.d. ^. ases. (L.,.aYge doses) 

1"onths---lst 2nd 3rd 4th 5th 6th 7th 8th 9th 10th 11th 12th 13th 

OA3E 5 Digit 5 30 31 31 32 29 29 27 29 29 27 

"12 " 3 38 36 37 36 35 35 

" 13 " 3 30 30 29 30 28 28 27 26 

"14 " 5 28 26 26 26 25 

" 18 ' 3 32 30 32 30 29 30 

" 19 9 4 29 31 29 30 29 30 

" 18 " 5 27 26 25 25 26 26 

C,?nt`+rol Cases. 
/, 3 
" 3 

f, A 

f, 

3 31 

5 27 

:3 33 

33 32 32 31 

28 28 26 26 
34 35 34 35 

30 
26 
34 

29 

27 
35 36 36 

9 04 
3 31 30 30 30 32 32 31 31 30 31 33 33 31 

" E f, 

tt 
4 31 
5 26 

30 31 31 33 

27 27 27 28 
31 

27 
32 
27 

30 

26 

31 

27 

31 

27 

32 

28 

30 
27 

30 
27 

,.,, 
2 31 31 31 51 31 32 31 31 

" T, 

f, 

" 

f, 
3 33 

4 36 

34 73 33 33 

37 76 '5 75 

33 

77 
34 
36 

33 

'z6 

1f 7 sf 
5 29 30 E9 29 30 29 39 29 

G 

"i 
" L 
.f L 

f, 

f, 

f, 

3 30 

2 33 

3 36 

4 36 

31 30 30 30 
31 31 30 31 

35 35 33 34 
35 34 35 35 

29 
32 

35 

74 

29 
32 
35 

34 

30 

32 
34 
34 

" L t, 5 28 28 28 29 29 29 

Cold 0A7es ( 7ma11 doses) 
" 25 " 2 32 33 72 31 31 30 29 30 30 30 30 
"-25 " 3 33 33 32 32 33 31 31 32 32 33 32 
"25 " 4 38 35 34 34 35 34 34 36 36 35 34 
" 25 " 5 30 30 28 27 28 28 27 29 29 28 28 

" 31 " 4 35 34 31 31 32 33 32 
" 32 " 2 32 31 32 33 33 34 
" 32 " 3 33 34 30 31 73 32 
" 32 " 4 35 32 31 31 33 30 
" 32 " 5 28 27 27 27 27 27 
" 29 " 3 34 33 34 32 32 32 72 
" 39 " 2 31 31 32 30 30 

"" 39 " 4 29 29 30 28 30 
9.. 40 " 3 31 3' 30 30 28 30 30 31 29 30 29 29 

" 40 " 4rt.31 29 28 28 29 28 27 78 27 28 26 ?7 
" 40 " 41t.27 27 27 15 25 25 26 26 26 26 ?5 24 

In order to discover the experimental error involved in this 
method of measurement, several drawings were mode of the same hand and 
the measurements compared. Tho maximum error na3 found to he 1/32 inch. 
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Changes of this size should, therefore, be ignored in Considering this 

table. 

In the cases treated with large doses of gold, seven swollen 
interphalangeal joints have been measured throughout the treatment. Of 

these, 5 (71(1 show a defini',:: diminution in size; and 2 Wee. e. show 

no annrecia'Dls chango. In the control casos 14 joints haveAmeasured 
throughout the treatment; of these 2 (141) show a diminution, 11 (791) 

no change, ant 1 (7e) an increase. Of the 16 leRN measured in cases 
treated 7ith small doses of gold, 9 (50 are smaller after pine 
months treatment: 6 (310) are unchanged; and 1 (61) is increased. In 

those joints showing à diminution in size, the overage reduction in 
swelling is 2 thirtyseconds of an inch in the controls; 2.9 in the 

cases having small doses of gold; and 3 in the cases having large doses. 

'7e see, therefore, that whereas in the control cases 141 of 
the joint swellings are reduced, with small doses of gold 561 are 
reduced, and with large doses 711 are reduced. The figures obtained 
are therefore somewhat similar to those found from a calculation of thm 
percentage of lures (i.e. 5', 305, and 5O1). ?igure I shows the above results 
in graphic form. In the controls (dotted line) the overage .io!nt 

swelling is not subject to any marked variation, whereas on the gold 
cases there is a rapid , more continuous in the casos 
having large doses (continuous line) then in those having snail doses 

(men 11n11. 

7ffsct of gold on swollen intorphalangeal joints. 

{tïF}'ftlNi31I}k 
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Base 38 7rists 

'Raft C 6 5- 

'/ight 6 5Y 6 

1 "stacarpo- phalaugoal 
Taft 6-§ 61 6-1- 

^ahlo II (continued) 

6 

6 

6-4 

In th- cohtrol cases, 2 (171 are diminished; 7 (5g) are 

unaltered; and 3 (25f) show an incroas©. In the gold (small dosnge) 

cases, 14 (82 ) ars diminished; 2(12°1) are unaiterod; and 1(e) is 

increased. In the gold (large dosage) cas 8 (73`x) are diminished; 

and 3 (274) show no change. ftthat , V%herean 17e. are diminished among 
th9 Control cases: 82 aro diminished among those having small doses of 
gold; and 73(9 among tho3o having largo dosoi of gold. "hid would mako 
it annsar a3 through the wrists had recoivod grantor benefit from 
the small oases, but actually this 1,5 not so as the dimunition in si:o 
had bean much r*tsater in thoso receivin^ laure doses. This is clearly seen 
in a'ig. II, which shows how the control casas (dota' d lino) have 
on an avorare rornaainod unaltorod, while tho small dose canon ( broken 
line) have bsyorn4 -oducod, and the largo dose casas (continuous line) 

have become markedly reduced. 

nig. TI 

7ffeet of gold on swollen wrist joints. 

Variations in the 
amount of s'asiling 
in ÿ inches. 

"i::i.ni5i 
e 

;i.7 
;=ii..:e=u7'i;i"_"=i 

7%i C ::::::....................0111:'a ;.:-......... : 
e:s:::e:ssg 

= 6 :se:°a......39:a:i;:: s e:::. ::.eE:.: . :...........s=E ..... ...... : 
E::;: _ 

eEB........ 

., 

\ - / l 
\ 

2. 

- 
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Table III shows the reasnrement of the swollen ]nee joints in 

inches. 

"'able III 

Tffe' t of gold treatment on swelling of knee joints. 

""oaths lot 2nd 3rd 4th 5th 6th 7th 8th 9th 10th 

Gold oases 11arge doses). 

11th 12th 13th. 

Case 6 Left 131 13 13 121 13 121 121 13 12 12 12 121 

Right 14 14 131 131 134 13 13 134 131 13 1* 13 13 

7 Right 131 131 13 14 121 124 1222 124 12 124 124 111 

Control cases. 
F Right 16-,- - - - 161 - 16 161 16 - - - 161 

G Right 14 14 14 - - 141 - 141 - - - - 151 

TLeft 13 1?7 121 15 

Right 134 124 1 1 13 

U Left 141.141 141 141 15 

Right 14 -' 141 141 151 15 

Gold cases ( small dos ). 

20 Left 141, 14 141 144 15 141 144 141 14 14 131 14 

Right 141 141 141 141; 141 14 144 14 13 13F 131 13-1 

25 teft 141 141 14+ 14 14 14 14 14 132 13¡ 14 14 

R1ght16- 16 16 16 15 16 15; 151 154 151 151 151 

30 Left 131 13 13 13 13 

Right 131 13 13 131 13 

30 Left 14 141 14z 131 131 131 13 131 13 

R1ght151 141 144 134 131 131 13* 134 131 

In the control cases i (17) is diminished; 2 (33)are the 
same; and 3 (505) are increasd. Under small doses of gold, the 8 joints 

measured ars all diminished, and similarly with the 3 joints in cases 

having large doses of gold. _1 study of figure III shows that the 

large dose cases show a more marked roduotton on the average than 
the small dose cases , despite an initial increase in the first 

month. The .,ontrols on the other hand show little variation, though 
there is a slight tendency towards increase. 
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The effect of gold on swollen knee joints. 

Variations in joint 
swelling in inohes. 

-t 

-3 

'_`onths. 

r to 

In Table IVth9 changes in the 7-ray during gold treatment 
are represented, OM classified as changes in decalcification, 
changes in - ,eriarticular smelling, and changes in ,joint snaoe. The number 
of cases in which we have had '' -rays before and after treatment 
are unfortunately few, but they serve to give some idea of the 
changes to be expected under treatment with gold. 

Increased 
Unaltered 
Diminished 

effect of gold on 

Table ITT 

Joint space. 
0 

4 
2 

the ? -ray picture. 

Decalcification 
2 

3 

1 

Gold cases (large doses) 
Periarticular swelling 

0 

1 

5 

Gold cases (small dosage) 
Increased o 0 0 
Unaltered '7 1 8 

Diminished 2 7 1 

Controls. 
Increased 4 2 1 
Unaltered 6 8 8 

Diminished 0 0 1 

Although the number of results in this table is small, it 
nevertheless serves to confirm the diminution of joint swelling in 
the gold oases, as already noted clinically. In contrast with this 

is the marked absence of change in the other 7-ray features , viz. 

it 
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de- calcification and joint space. Inthe control series there is a 
notable absents of change in all the 7p-ray features of the disease. 
A point W3 have observed, however, which is worthy of noto, is that the 

ill -defined localised areas of decalcification which have come to 
be recognised in the rheumatoid typo of arthritis have shown, 
following treatment with gold, a tendency to an increase in definition, 
which would a-epear to be due to a condensation of the immediate 
surrounding matrix. This has definitely not seen observed in the control 
cases over a similar period of time. 

The 7ffects of Gold on .ne Blood 

The normal blood sedimentation rate lies between 2 and 6 rm. 
in the 1st hour, using a 200 mm. tuho (7/esterron) but any'figure 
below 10 non. in the 1st hour in no* usually accepted as normal.Table 
IV shows the sedimentation rates in our own cases. 

Tab l e TT 

The effect of gold on the sedimentation rato. 

I'onths- - --lst 2nd 3rd 4th 5th 6th 7th Ath 9th 10th 11th 12th 13th 

nontrols. 
nass A 47 43 40 26 20 32 21 37 40 53 

B 55 47 36 34 28 36 26 37 29 29 17 
15 11 10 12 23 33 16 19 23 
28 26 12 14 15 11 20 18 38 33 

7 17 14 10 13 19 22 16 13 13 13 14 
32 22 32 26 32 30 25 30 29 

24 30 26 14 24 29 23 29 28 47 
H 10 16 45 30 18 16 16 20 21 20 31 
I 9 10 9 13 13 10 10 16 10 14 
J 9 10 9 3 4 4 6 3 2 

K 34 9 11 12 6 

h 13 15 14 10 11 9 11 9 12 15 
nT 22 18 20 21 17 19 10 13 21 30 

10 9 10 9 7 8 7 8 6 

0 41 37 35 34 19 29 

P 28 26 17 14 10 8 9 9 8 

36 35 34 35 52 44 
15 10 11 7 10 12 13 13 8 

19 16 16 18 29 17 17 20 

Gold Oases. (large dosage). 
1 11 8 6 6 4 5 4 4 5 5 

2 14 21 16 7 7 10 3 7 8 8 11 7 
3 24 17 18 9 10 9 16 
4 60 77 75 44 28 14 18 20 18 24 
6 27 23 16 12 12 6 12 9 10 8 9 7 

7 10 3 2 2 2 2 2 2 2 1 2 2 

8 12 11 4 5 - - - - - 16 12 7 

9 9 19 12 7 6 4 4 4 5 9 3 3 

10 27 20 3 2 2 1 1 2 1 1 2 2 
11 34 27 14 9 P 6 6 4 4 3 4 
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Table Iz? (continued). 

r°onths---1st 2nd 3rd 4th 5th 5th 7th 8th 9th 10th llth112th 13th 

lase 12 
13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 
25 

26 

27 

28 
29 

30 

31 

32 

33 
34 

35 

36 

37 

38 

39 

40 

15 

14 
8 

36 

28 

12 

44 
42 

45 

23 

25 

35 

51 

39 

49 

18 

59 

11 

52 

16 

59 

47 
39 

11 

37 

12 
37 

27 

20 

14 

14 
9 

39 

25 

27 

55 

44 

53 

16 

14 

44 
54 
26 

31 

16 

60 
8 

61 

19 

69 

48 
31 

9 

20 

10 

45 

20 

11 

18 

22 

12 

24 

19 

26 

48 

21 

20 

19 

9 

42 

62 
20 

12 

16 

38 
8 

29 

6 

69 

14 
27 

17 

30 
9 

39 

4 

10 

9 

9 

4 

16 

14 

17 

30 

17 

31 

11 

59 

29 

34 
25 

8 

6 

17 
8 

20 

6 

60 

9 

17 

18 

33 

5 

43 

3 

9 

3 2 5 

6 4 16 

4 5 4 

8 7 

9 7 

52 44 44 

15 12 6 

hold cases 

4 

4 

28 34 40 33 

5 4 

( small dosarre) 

41 

21 

:10 

8 

35 

7 

16 30 25 30 
5 7 19 

13 11 28 

18 20 17 

36 21 27 

22 21 13 

7 9 8 

8 5 6 

25 32 36 

7 7 9 

26 

8 11 8 

51 49 28 
8 4 

16 

16 10 5 

34 37 36 

6 ,5 4 

31 

4 

10 9 6 

24 30 13 23 

8 7 5 

23 14 

12 
28 28 29 14 
15 18 13 12 

10 7 7 2 

6 8 

12 

58 49 

4 - - 5 

7 6 5 7 

A 'at-Ay of this tabte shows the marked variations which may 
occur in any one case. The common practice of having a single 
estimation of the sedimentation rate carried out to discover whether 
the disuse is active or not is seam to he quite fallacious. In 

case K, for example, th', initial estimation gave a figure of 34 ran. 
in the first hour, whereas the remainder of the readings 7rere practical1or 
normal. In esse 7, on the other hand, a normal reading of 10 tzar. 

was obtained on the first occasion extd two months later the, reading^ 

was 45 nn., a.7.thoa'h no marked change occured in the clinical condition. 

Aron; the 19 control cas--s, the sedimentation rate is seen 
to be higher at the dnd of treatment in 10 cases, (53;9) and lower Ln 9 
(47er); so that, on the average, physiotherapy alone, given over .a ,period 
of nine months, produces no definite change in the sedimentation rate. 

Ile -natural orot;ress of the disease toward the inactive stage has not 
had time to manifest itself. 

In the 18 cases troatoa with large doses of gold , there 

is a fall in the sedimentation rato in every case. In all except 3 of 
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the lases the sedimentation rate was within normal limits at the end 

of treatment, and in one of these 3 cases (cane 3) it had at one time 

fallen to normal, rising at th' last estimation concurrently with 
the onset of a fatal agranulocytosis. It is worth noticing that in 

several cases the sedimentation rate rises at the second or third month. 

This rise is then followed by a rapid fall to normality. Asimilar rise 
was also noted in a case of gout; a disease not normally associated 
with a raised de-?imentation rate. Our opinion on the point is that 

it is probably a specific lffect of the gold. We consider it likely 
that a rise of sedimentation rate would probably be produced in 
normal, healthy individuals if gold were administered. 

In the 21 cases treated with small doses of gold, 
20 (95) show a fall in the sedimentation rate, and 1 (5) a rise, so 

that there is no marked difference between these and the figures 
obtained with large doses of gold. On the other hand , only 9 (43`'x) are 
found to have reached a normal level at the time of the last estimation. 
This forms a striking contrast with the number (835') which reached 
normality after treatment with large doses of. gold. 

To summarise:- The sedimentation rate in oases treated 
with physiotherapy alone is not appreciably altered during a period 
of ten months observation; about half tbs figures are increased, and 

half diminished. Tith small doses of gold, the sedimentation rate 
is diminished in 95`° of cases, but reaches normal limits in only 4e. 
with large doses of gold, the sedimentation rate is diminished in every 
case, and reaohes normality in n3"ß. 

Table ?shows the leucocyte counts in the control group 
and in the group treated with large doses of geld. 
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Table 

Effect of -gold on the leucocyte count. 

lonths -- -1st 2nd Ord 4th 5th 6th 7th 8th 9th 10th 11th 

controls. 

lase A 5700 
B 6800 
0 7700 

D 490 

1? 
1200 

10 640 

G 143^ 
H- 1030 
I 590 
3 7^0 
S 930 

L 070 

I1f 000 
?T 700 

O 79^ 

P 520 
P 71" 

.I 

1 720 
2 061 

3 790 
4 410 

6 810 

7 530e 
8 1000 
9 410 

10 820 

11 730 

12 970 

13 910. 

14 770 

15 680 

16 900 
17 060 
18 540. 

.I 

690 

560 
6800 

360 
080 
770 

910, 

480 
060 
790 

191 
51^ 

560 

77^,. 

76^. 
610 

1 
.1 

800. 7500 6100 4700 ---- 5700 
030. 4600 920 60013 8600 7100 8100 

8000 6600 400 9000 8400 6600 5800 

700. 7900 840 7500 8500 5600 9200 

140 310.410 8300 ---- 050. 9600 

380 93001150 200010500 8900 0200 

310. 220t1 680 0800 7400 5400 4100 
670,1010C1460 2300 9200 5300 

- -- 430t 530 . 630Q 4900 ---- 6400 
550. 870C1440C12400 6500 70 4500 
760. 4700 990C 

430 740C 740C 6400 ----1200 7000 

470 500C 7400 7200 8700 650 7401 

520 590C 420C 5300 8500 7600 4300 
670 650C 9900 5300 
440 3801 4400 ---- 5100 ---- 290e 
750.. 5101 5301 ---- 7310 1210 5000 

71^ 910 
530 630 
59!7.. 550 
800 . 81^ 

610. 630 

570 692 
560 610 
480- 510 
260, 030 

670. 560 
860 400 
0905 910 
980 840 

210. 680 

850 

!'.old IOases. 
4501 4000 5700 3500 4000 5001 
490C SQ0 6001 6900 4800 6500 
6509 800. 7300 3100 110 -10 
470C 51^C 4300 6100 ---- 7200 
490r, 2200 6600 5001 8300 6200 
500C 6500 4900 6700 7309 7101 
1009 ---- ---- ---- ---- ---- 
490 6600 5100 ---- 
940 9000 7200 7500 2700 6200 
950 7300 6700 9900 5700 6500 
020 760C ---- 4500 
090 620012700 6000 
640 9400 
160 5600 4600 

---- 7400 9100 5809 
780 --- 4700 

---- 6400 5800 56001 550 ; 800 3400. 5100 

7400 
4700 
7100 

9500 

6300 

6800 
6400 

5501 
6100 

4400 
5800 
630^1 

6900 

7700 
6000 

8000 

10300 

7900 

3600 
5300 

4400 
4300 
6200 
8500 

7800 

5900 

600 

000 
800 

400 

Apart from case 3, which developed an agranulooytosii, there 
is no marked change to be seen as a result of gold treatment. 12 (71) of 
the gold 03393 show a lower figure at the end of the treatment than 
at the beginning, and 5 (29e) a higher figure. In the control series, 
11(65) show a lower figure and 6 (351 a higher one. It is worth 
noting that the -e is a greater tendency for subnormal counts to 

occur in tile gold series, counts lower than 5,000 per cu. mm. 
occuring in 11 (S5'1 of gold cases and in 6 (35 (f) of the control cases. 
This does not annear to have boon due to an incipient agranulocytoois 



18 

as it was not associated with a decrease in the percentage of poly orphs, 

as will be seen from table "I. 

7sb1e 71 

?'oaths - 

lfrect of 71o1d on the Dercenta -;e of Dol cor hs in the blood. 

-- 1st 2nd 3rd 4th 5th 6th 

Oonfrolv. 

7th 8th 9th 10th 11th 

lass A 73 63 -- 69 -- -65. 50 65 

3 63 59 55 59 61 56 60 63 64 54 

^ 71 57 67 57 60 56 72 73 68 71 

62 84 65 76 67 76 67 95 67 70 

72 80 '51 66 73 59 76 77 71 59 58 70 

F 72 73 62 65 63 62 70 57 

55 53 67 47 50 39 59 52 47 

H 69 73 55 77 61 70 69 

I 49 59 49 52 53 54 44 54 50 60 

J '67 54 57 55 71 71 71 67 74 

E 74 74 71 61 76 

1 55 65 65 75 53 70 71 70 66 67 

I.° 61 50 50 59 59 46 62 59 39 

0 56 48 69 62 45 61 

P 70 66 68 69 63 64 59 69 68 
r 59 69 72 72 72 72 75 70 

3 53 53 53 56 52 42 59 54 

Gold Oases. 
1 55 69 67 52 53 51 55 61 65 63 56 

49 66 58 60 59 59 56 64 62 49 56 59 

3 70 63 78 77 54 77 27 10 0 
4 64 59 64 56 53 -- 69 66 65 59 55 44 

6 -- 79 79 63 50 49 63 71 71 77 71 64 
7 57 50 49 49 65 60 70 47 70 65 60 54 
8 53 69 72 70 61 63 63 -- 
9 59 68 67 56 59 -- 65 59 61 -- 78 64 

10 77 68 70 73 58 77 65 62 73 65 54 67 

11 71 69 78 67 61 69 76 74 68 71 69 

12 63 59 94 . 79 72 79 59 
17 63 62 49 64 55 57 69 
14 54 56 72 77 64 75 

lr 60 75 75 71 75 

16 53 -- 62 60 59 62 
17 75 56 56 
19 47 45 56 64 46 47 54 58 53 64 
19 53 5" 51 45 57 60 50 69 

79 hä74 not óbs ̂rvad the high leucocyte and Dolymor'hs coun`s 
in cases which have reached a point of saturation with gold, as 

described by ')'a.naret, T'olla.r d and ''arie !1931). The 'Ton Bonsdorff count, 
in our experience, -is not abnormal in cases or rheumatoid arthritis. "or 
is there any ,alteration in the ratio of polymorphs, monocytes and 

lymphocytes, as described in tubercle treated by gold by ?ioughton(1932), 
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¶o constat change is to be found in the l,nsphoc,rto 
count rn'4er .?old treat n nt. As tha blood Kvas taken 7 days after the 
injection, the figrres would only reflect the final results and no 
irm -dicte effect 'which the ,gold nay halo had on the 1ynnhocyte cotant. 

Table VIII shows that gold does not nroduce any detiah r edect 
Othe nercentego of largo mononuclears in the blcod. 

Table 7111 

Hffect of gold on the percentae of lar e mononuclears in the blood. 

Months - -- -1st 2nd 3rd 4th 5th 

Controls. 

6th 7th 8th 9th 10th 11th 

Case A 2 6 3 - 0 5 4 

3 4 5 3 3 6 2 - 1 3 6 8 

0 3 6 2 3 5 2 0 5 5 7 

D 2 5 2 1 2 7 4 9 9 2 
F 1 2 1 3 1 1 6 1 4 4 4 
F 2 1 3 1 7 2 4 8 

G 1 7 2 5 1 2 8 5 6 

H 5 3 3 2 2 12 6 4 7 
I 3 0 3 3 9 4 3 4 4 6 

J 6 4 7 8 8 4 9 2 7 

K 1 10 6 8 7 

L 3 8 4 5 3 6 5 5 9 12 
Ii 5 10 9 2 9 8 3 6 4 7 

0 7 15 4 10 9 9 

P 3 4 5 13 3 5 5 3 4 
P 4 7 1 3 2 3 1". 3 

3 3 3 7 I 8 I 3 8 

fiold Casos. 
1 0 3 2 5 2 6 2 8 7 8 5 8 

2 0 3 ^ ? 1 5 1- 2 n 5 5 2 

3 5 3 4 3 6 4 2 3 

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

6 - 3 2 4 2 2 6 4 3 6 4 7 

7 6 2 9 7 6 7 2 4 7 10 9 6 

8 3 3 1 4 8 6 7 

° 4 1 2 4 2 - 3 13 8 6 8 10 
10 8 2 1 3 12 5 6 8 5 6 6 4 
11 3 3 1 2 6 6 6 6 5 6 4 
12 4 4 2 2 7 7 9 . 

14 8 8 9 4 6 10 12 
16 1 - 4 - - 2 5 
18 3 3 7 7 11 4 10 9 11 10 8 8 
19 2 1 3 2 2 1 3 6 4 

blood. 
"'able. IX shows the percentage of eosinonhils. ir_ the 
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Tals I i 
nfect of gold on th9 percent e of eosono-ohiis in the blood. 

T"onths 1st 2nd 3rd 4th 5th 6th 7th 8th 9th 10th 11th 

nóntry o?s. 

lase A 0 0 - 0 0 ? 0 

1 0 0 1 1 0 1 1' 3 4 1 

3 ? 3 0 0 2 3 4 0 4 

n 3 1 2 1 0 2 4 0 1 0 

1 0 0 5 3 1 3 10 9 0 1 

O 0 2 0 2 4 1 0 

1 0 1 1 1 1 1 4 0 

4 2 5 4 4 5 6 0 4 

O 0 3 A 3 - 1 3 0 0 

O 4 4 2 3 1 3 0 0 

1 1 1 2 2 

O 1 0 1 1 0 ? 0 0 0 

2 1 2 3 3 1 1 n 1 1 

O 2 3 1 2 0 0 0 0 1 

1 ? :) 1 1 

1 0 0 1 2 0 1 0 0 

3 0 2 1 1 0 ? 0 

3 2 4 0 1 1 2 1 

I 

J 

F+t 

0 

1 

0 

nold Oases (larga doses). 

1 0 1 0 2 Ó 15 11 4 2 2 2 0 

2 1 0 0 0 2 0 0 0 1 0 0 2 

3 0 0 0 1 2 0 1 0 

4 0 1 0 1 9 - 0 0 2 6 1 2 

6 - 0 0 1 0 2 0 2 1 0 1 4 8 

7 0 0 7 0 1 2 1 2 1 0 2 i 

9 1 3 1 2 - - 1 3 6 

9 1 0 0 0 1 2 1 0 0 1 3 0 

10 0 1 0 3 1 0 0 0 1 0 2 0 

11 1 ? 4 3 2 2 0 2 2 0 

12 3 2 1 1 4 1 2 

13 1 2 9 3 4 1 0 

14 0 1 0 0 2 0 0 

15 3 0 3 1 4 

16 2 - 3 - - 3 0 - - 4 0 3 

19 2 1 4 0 0 1 3 0 2 0 2 3 

19 1 0 1 16 19 10 9 4 1 

r*oid ^a^9s. (small dosas). 

20 0 2 0 0 1 0 3 3 2 2 0 1 

21 0 2 2 5 2 2 0 1 1 2 . 1 

22 1 ? 0 1 0 1 0 1 4 1 

23 1 0 1 6 1 9 5 4 

24 1 1 4 3 5 2 1 0 0 3 2 

25 0 2 1 3 3 2 9 1 0 2 1 2 

25 1 ? 7 1 4 2 ? 5 3 2 

27 6 11 5 12 15 14 7 2 5 . 1 
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otudy of Individual Oases. 

In er'1 r to discover the relationship of the blood 

sedimentation rate to the joint nain and swelling, and the effect of 

gold treatment on these, ' e append below graphs shaving the course of 

these various factors in each individual case with a short explanation. 

T s continuous lines on the graphs represent the course of the blood 

sedimentation rats and the broken lines the course of the joint swelling. 

Pain and stiffness ate frepresontod by plus and minus signs, indicating 

respectively aggravation and amelioration. The heavy horizontal lines 

along th- top of each graph show the periods during which gold or 

sterile oil was being administered. 

'flood 7° 
sedimentation 6 
rate in í.n 

millimetres. 
ço 
SIO 

b 
ro 

Case 1. loll, large dose. 

2. 3.4t.,- 7 8 g 
T'onths. 

lase History. - -Female, age 52. Joints affected--- interphalangeal, 

metacarpo-phalangeal and wrists. ??hysical signs-- poriarticular swelling 
8- limitation of movement. 7.- ray -- diminished joint space . 'hrration G yrs. 

Progress- -onset of bronchitis R: stonatitis after a total of 1.01 gms. of 

solganal. Recurrence of stornatitis every time gold injections were 
resumed, even in doses as small as 0.02 gns. Hlood sedimentation rate 

rose in 1st month ge then fell gradually to 4 nm. afterwards remaining 

at about this figure. 

lase A. lontrol. 

?D 
0 - - - ._ 

ro 

36 

2,s+ 

ia 

/ 23 K' .)r6 % 6q to 

Yonths. 

sass ?iistory. - -- Female, age 52. Joints affected - -- hands, shoulders 
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& knees. 7'hysical signs-Spindle swelling, pain ,o limitation. of 

riovememt. X-ray--destruction of cartilage especially in carpus. 
Duration 8 yrs. ''rogress -- the se imentation rate N.7.91ved a very 

variable course but nsysr reached normal limits. "h91stated that there 

was considerable imerovement in the pain P- stiffness during 

each course of injections but that she has become worse since 

stoopinEg them.At the end of treatment the joint swelling was 

unaltered . °, there was no obvious change in the radiological 

appearances. 

'ase 2. !lold , large dose. 

agg. 1111 

l0 

('+, 3 1c is 9 to 

"onths. 

pas, TTistory. - -- female, age 61. Joints affected -- mists, 'knees 
& ankles. ysioal signs-pain & limitation of movement. 7-ray- 
-cartilage gone , bones eroded. Lnkylosis of 3rd right terminal 
interphalangeal joint. ')uration B yrs. "rogress -- dosage had to 
be considerably modified latterly owing to severe stomatitis. 
After an initial rie, the blood sedimentation rate fell to 

normal limits & remained there d- s-7its slight rises each time 
the injections were discontinued. Final result- -pain & stiffness 
much better. Slight still in one wrist (almost artkylosecl) & 

one knee which shows marked degenerative changes. 

^asee. 'ontro'_. 
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^ Amale, ago 35. Joints affectod --fine rs, shoulders !: knees. 

physical signs-- swoll.iní ° limitation of rnrvoment. Qrepitus right 
knee. puration 12 months. Progress -- the sedimentation fate shows 

a definite downward trond in this case but with fluctuations as 

noted in pass A. It does not roach normal limits. 7here is no 

relationship bst;vsen the changos in sedimentation rate, joint 
swelling & nain. ^final result- --Dain t stiffnoss much bettor than 

before the in.ioctions. 

lase 3. Cold, 1.-rge doses. 

?°oaths. 

Pema13, ago 61 . Joints a'fect9d -- fingers, 31bows, mandibular 
& storno clavicular joints, knees ° anklos. Physical sig -- swoKing 
& limitation of *movement. - ray-- diminbhod joint snace, lipping, 
decalcification. luration 19 yrs. 'rogross - -a gradual fall of 
the sedimentation rate to normal in the 1st course with lessoning 

of nain ° stiffness. Erythematoas oruntion after each injection in 
the second course with increase of nain & stiffness, rire of 
sedimentation rate .°r onset of rapidly* fatal purpura with 
agrenuloc rtosis. Conclusions--in this case the rise in sedimentation 
rate above normal during the second course was nrobabl^ due to 

the amranuloo:7tosis as thid id a recognised association. 'Vere it 

not for this it would probah17 hay o remained within normal limits. 

. 

laso C. Control. 
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^smale, age 15. Joints affected -- wrists, neck, knees & feet. 
-Physical signs -- swelling P limitation of movement. duration 2 months 
Progress -- as in cases 1 Ar 2 the sedimentation rate starts at a 
low level , only slightly above normal, but unlike the two gold 
cases it does not show a rapid fall to within normal limits, but 
follows a variable course, reaching a height of 33 run. on one 
occasion. Final result --pain k stiffness much better but joints 
still become stiff after rest. General health also improved. 

la.>e 4. 'o7.d large doses. 
&o 
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ronths. 

Vamale, age 49. Joints affected --- fingers, wrists, ankles & feet. 
7- ray -- diminished joint space, decalcification, peri -articular 
swelling. nuration 8 yrs. Progress -- although in this case the 
sedimentation rats never reached normal limits, there was a very decided 
drop following the initial rise. All pain & stiffness disappeared & 
had not returned when she was seen 6 months later. 

l "."" *). Control. 

.. 
4+11+ -rtii-kftrI-iï-Fitifrl 

i t ) 4. r 4 q/o 

!Tenths. 

Temalit, age 51. Joints affected -- hands, elbows, knees & feet. 
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Physical signs -- swelling R< limitation of movement. T{ ray-- omraited 
in error. Duration 10 yrs. Progress -- although the sedimentation 
rate fell rapidly during the first 2 months, it ;gain rose to a 

high figure before the completion of treatment. This patient nearly 

always complained of increasing pain & stiffness during the injection 

periods but at the completion of treatment she stated that her 
joints felt better than they were before she started having 
injections. 

Case 5. Gaa iLAle closes). 

TtOnths. 

, 

^ema1e. Age 40. Joints affected- -jaw, fingers & knees. Physical 
signs -- spindle swelling of finger joints. pain on flexion of knee. 
?- ray-- oeriarticuler swe' ling. Duration 6 months. Progress- -pain 
X stiffness improved slowly during the first course of 8olg nel 
injections & during the rest which followed it, all symptoms & signs 
disanpea^red completely. '7hen seen 6 months later there had been 
no recurrence but exfoliative dermatitis had appeared which 
however 'TM?s fortunately not extensive. It was only found possible 
to obtain blood from thid patient on one occasion. 

!`aGe T!. Control. 
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7emale, a ̂? :34. Joints a "ecte,' -- fingers, wrists 4 ankles. 'htrat ?.On 

9yrs. Physical signs-- periarticular swelling, ;gain & limitation of 
movement. q- ray-- periartic'zlar swelling. ?'rogress- -the sedimentation 
rate shows slight variations but no definite improvement. Snelling 
of one finger joint shows marked decrease with each course of 
injections, increasing agin during each interval (an interesting 
example of coincidence). 
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nase 6. Gold, lare doses. 
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'months. 

Pemele, s'e 47. Joints a"ected -- hands, shoulders, ,glees 4 feet. 
Duration 17 yrs. "hysical signs -- swelling 4 limitation of movement. 
-ray -- decalcification 4 dirninshel joint space. Progress --2n this 

cese a long interval was allowed between the 1st 4 2nd courses on 
account of a low leucocyte count. There was a gradual fall of the 
sedimentation rate to normal during the 1st course followV by a 
slight rise above normal during the interval. The join1 t was affected 
in a similar manner. ?inal result --no pain or stiffness. 

nase control. r . 
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Psnale, ae 32. Joints affected -- fingers, wrists, knees 4 feet. 
duration 12 yrs. Physical signs -- swelling 4 limitation of movement. 
°- ray-- eriarticular swelling, cartilage 4 bone destruction. 
Progress-- irregula± variations of the sedimentation rate & joint 
swelling but without any nermanent improvement. 'final result-- 
"possibly less pain & stiffness." 
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Oase 7. gold case, large doses. 

i. 3 s 6 7 8 9 !o 
"onths. 

Female, age 43. Joints affected -- fingers, wrists tt right knee. 
nuration l- yrs. -ray- decalcification Pie periarticular swelling. 
Progress- -the sedimèntationiste fell from 10 mm. to 2 rare. in 
the first month f remained at 1 or 2 rn. throughort the remainder 
of treatment. 1teady improvement in joint pain ° swelling occurred. 
Final result --no swelling, no nain on walking etc.. Slight stiffness 
in the mornings. 

lase r. Control. 

¡co 

! i- ? `F G T 

" "onths. 

Female, age 35. Joints affected -- hands, right knee & ankle. 
nura.tion 3 yrs. Physical signs -- :welling 4 limitation of movement. 
T- ray-- neriarticular swelling 4 cartilage destruction. '?rogrees -- 
irregular variations in the sedimentation rate but no definite 
improvement. Pain 4 stiffness better while imjsctior.s r. ere being 
given, worse after injections stopped. Itchy papular eruption 
developed towards end of second course. Course not completed. 

nfi 

20 
16 

"ase 8. Gold, larga dosas. 
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r "ale, sgs 41. Joints affected-- han1s, elbows, knees & feet. 
Duration 16 yrs. Physical signs -- swelling !limitation of movement. 
'- ray-- eartilag9 destruction. ?mees show eburnation & osteonhytes. 
Progress --drop of sedimentation rats to -^.ormat with relief of pain 
&stiffness. 'bent away for six months. ln return, pain worse & 
sedimentation rats increased. 7apid improvement again on resuming 
treatment. 

lase H. Control. 

2. 5 j Y (-1 [o g 2/3 
?°onths. 

'Female, age 25. Joints affected. -- fingers, knees, wrists & toes. 
Duration 1 yr.°- ray -- decalcification, periartieular swelling. 
Progress --th" sedimentation rate shows considerable variations but 
no definite improvement. Although starting at a normal figure it 
rises rapidly during the 1st two months. Compare with the two 
gold cases nos. 1 & 7, which show a commencing sedimentation rate 
of the same value. :?inal result-pain much less. 

Lo 
o 

rase 9 sold large doses. 

° 111101111010903111 Miiú... 

I z 3 44- I 6 7 Zr `( O 

Months. 

^small, age 74. Joints affected -- hands, wrists, shoulders, knees, 
ankles 'feet. Physical signs -- swelling &limitation of movement. 

4- ray-- peris,rticula..r swelling. Duration 6 months. Progress--a 
graìual fall of sedimentation rate to normal after an initial 

rise above normal. lomoare witH control case H which started at 
about the same level. Final result- -all pain gone apart from 
occasional stiffness in the 19ft wrist. seen 6 months later, no 

return of symptoms. 
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^ase I. Control. 

11111MNIMININO asommoms 

/ \ / \---- 

/ z 3 rb 2 ` 
Months. 

remals, age 35. Joints affected -- fingers, wrists & ankles. 
Duration 5 yrs. Physical signs -- swelling & pain on movement. 4 -ray -- 
periarticular swelling. Progress- -the sedimentation rate shows 
little change. Pain was worse at the beginning of each course & 
then improved.. Final result -- ankles better, other joints unchanged. 

lase 10. Gold, large doses. 

2_ S40. 2 ti i/a «12. tj 

Months. 

Female, age 38. Joints affected -- fingers, wrists, knees & feet. 
Duration 2 yrs. Physical sites -- swelling & limitation of movement. 
7- rays -- patchy decalcification, diminished joint apace & periarticular 

swelling. Progress --a rapid fall of sedimentation rate to normal 
limits. Remained at 2 mm. during the remainder of treatment. ]Ío 

permanent change in joint swelling. Final result- -pain much better, 

only slight now. Signs of degenerative changes in wrists. 
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Case J. Control. 

?'ale, a "e 32. Joints affected -- fingers, wrists, knees, ankles & 
toes. nuration 5 yrs. Physical signs --pain an movement sligt 
limitation. 7-rays-periarticular swelling. "rogress -- sedimentation 
rate remained within normal limits throughout the period of 
observation. Final result --no nain or stiffness now for 3 months. 
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'onths. 

Casa 11. cola. L rke doses. 

'emhals, age 56. Joints affected -- fingers & wrists. Duration 3 months 
Physical signs-swelling & limitation of movement. -ray----- - 
decaleifioation, periarticular swelling. Progress --a rapid fall 

of the sedimentation rats to normal limits ° constant low level 
thereafter. Rapid reduction of joint swelling after a preliminary 
increase in one. Final result --p&in much less. Joints freely 
movable. slight degenerative changes in the left wrist. neealcification 

disappeared. arthritic changes in one finger joint. 

L a 44 !` 
7onths. 
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remald, age 43. Joints affected --- fingers, wrists, shoulders, knees, 
ankles & feet. duration le yrs. "hysical signs -- swelling & 
limitation of movement. Progress- -a ra',id fall of the sedimentation 
rate to normal limits followed by a slight rise above this level 
&then a further fall. 

Zo 

!v 

Case 12. Cold. Targe doses. 

f Z S ic 
Months. 

* "ale, age 35. Join's affected -- fingers, wrists, elbows, shoulders, 
knees, an lAS & feet. Duration 6 yrs. "hysical signs -- spindle 
swelling of fingers. Pain & limitation on movement of other joints. 
7- ray -- decalcification, destruction of cartilage, erosion of bone. 
?rogrsss -- improvement in swelling of interphalangeal joints & 
one wrist. Other wrist unaltered. Sedimentation rate rose at 2nd 
month, then fell to normal & remained there . Treatment stopped 
owing to onset of exfoliative dermatitis. Final, result --g Fan gone. 

n'. Control 
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'Tennis, age 52. Joints erected -- fingers, wrists, elbow, shoulder, 
knees ° ankles. ')uration 14 yrs. rhysical signs -- spindle swelling 
proximal interphalangeal joints. "ain & limitation of movement 
in other .joints. 4ray - -- destruction of cartilage , bone atrophy 
& in some -places, hynertronhy. 'Progress- -the sedimentation rate 

shows no marked change. 'inal result- -'lain much better but still 

present. 
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Case 13. gold, large doses. 

I 2 ìof" c 7 

rgonths. 

Femai , age 56. Joints affected-fingers, elbows, shoulders, ankles 
feet. 'Duration 25, yrs. Physical signs-7swel34 & limitation of 

movement. Árays -- decalcification, some hypertrophy of bono. Progress 
-- increase of sedimentation rate daring the second month followed 
by a fall to normal. A secondary rise during the interval between 
the courses. A marked reduction of joint swelling. Final result- - 

all pain gone. 

an 
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?'onths. 

T'emals, age 54. Joints affected -- fingers to wrists. Duration 3 months. 
Ph,sical signs -- swelling & limitation of movement. -rays 
decalcification. -'rogress -- sedimentation rate variable, but not 

becoming normal at any time. Joint swelling variable but not 

showing any permaneht improvement. vinal result- -pain & stiffness 

about the same as before the injections. 

Case, 14. Gold, large doses. 
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Pemals, age 27. Toints affected. -- fingers, *.wrists, neck & toes. 
noration 7 yrs. physical signs. -- swelling & limitation of movement. 
T -rays- - periarticular swelling. Drogress - -- treatment had to 
be discontinued for 3 months during an attack of cystitis. This 

occurred after 1.1 gms. had been administered. The first course 
was then completed. The onset of pregnancy occurred before a second 
course could be started. The sedimentation rate rose at the 
second month , fell to normal limits during the attack of cystitis 
& afterwards maintained this level. joint smelling diminished. 

3a 
1a 
Io 

Case N. Control. 

s. S `F .6 7 $ 

Months. 

Female, ago 40. JoinJ-s affected -- fingers, wrists, elbows is feet. 

'7uration 15 yrs. Physical signs -- spindle swelling, limitation of 
movement. 7-ray-decalcification, destruction of cartilage, 

osteophytic outgrowths. progr ̂ss -- gradual fall of sedimentation 

rate throughout treatment followed by a sudden rise at the last 
estimation. ?'o constant change in joint swelling. Final result- - 

marked improvement in joint pain & in general health. necalcification 

increased. 

?.ßn. 

lase 15. Gold, large doses. 

Months. 

Female, age 55. Joints affected-wrists, radio -ulnar joints, ankles 

tarsi & toes. Duration 37 ;ors. Physical signs -- swelling & limitation 

of movement, wrists ankylosecï. Progress --rapid fall of sedimentation 

rats to normal after initial rise. Improvement in joint swelling & 



rain. sold had to be discontinued owing to stomatitis. 

'ase 0. Control. 
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?.TOnths. 

?ßa19 , arre 70. Joints affected --- hands, wrists, shoulders (°- feet. 
7Jtiration 4 months. ?'hysical signs -swelling °- limitation of 
movement. °- ray--- periarticular swelling. Slight hyaertronhic change. 
PrvgrIss -- sedimentation rats variable but no definite improvement. Joint 
swelling much diminished. fain not markedly affected. Patient 
discontinued treatment himself. `transient stomatitis. 

Ca-e 16. Cold, large ez small doses. 
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?°onths. 

rsmale, age 50. Joints affected -- fingers, wrists, ankles & 

toes. Turstion 4 yrs. Thysical signs -- swelling 0, limitation of 
movement. Progress -- sedimentation rate fell during 1st course & 
also in interval btweon 1st L 2nd course but did not reach normal. 
On resuming the injections there was a tempotary aggravation 
followed by a drop to 10 mm. in this case a 3 month interval was 
tried with the idea of reducing the chances of a high degree of 
sensitivity having developed when the second course was started. A smaller 
dose was also emoloysd in the second course, viz. 0.1 gmo. we kly. 
The results were not so satisfactory. Final result-pain (! stiffness 
definitely be *ter than before injections. 
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nase P. ("central. 

- - O O - _._. 
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Yonths. 

Psm ls, e 47. Joints af'sctsd -- elbows and wrists. Turatir,n 
2 ;Tsars. Physical signs --nsin R limitation of movement. IC- rays- -areas 
of decalcification. Dininishsd joint space. Progress -- although 
this cash had no gold, the sedimentation rate rssponded in a very 
typical mannor. Thsre wns an initial rise in the 1st month, followed 
by a fall to normal levsls which *.*Are then maintained. Me must 
put this lass down as the exception which proves the rule. Final 
result- -pain stiffness much bettor. "Only a slight nagging pain 
remains." 

lass 17. ^old, large p small doses.. 

I 2 3ac y 6 [o ft iL i3 tcl,Y 

Months. 

'emale, aged 57. Joints affected -- proximal interphalangeal, 

wrists, slbows, & right shoulder, cervical R dorsal spine, left 

knse. Duration 4 yrs. Physical signs -- swelling, pain R limitation 

of movement. Progress --an initial rise in the sedimentation rate 

occurred in the 1st course, followed by a rapid fall to normal limits. 

In the second and third course,, smaller doss were used. "'he 

sdimsntation rate rose to 20 nm., maintained this level for 5 

months, and then rose to 40 mm., where it remained. 'his confirms 

the unsatisfactory result obtained in case 16, where also the smaller 

dosas of gold were substituted for the large doses after a 3 months 

interval. ^in11 result- -pain and stiffness lessened. 
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Case R. Control. 

/ s J ,) J i 1 Io 

?:'onths. 

Female aged 43. Joints affected--- proxirn 1 internhalangeal, 
left temooro- mandibular. Duration 35 yrs. : hysiöal signs --Hain 
and limitation of movement. X-ray---areas of rarefaction, lossof 
joint space. Progress -- sedimentation fate variable, no definite 
clonge, joints inrnroving most of the time. rinal result- -pain 
b :tter than - t commencement of treatment, and has cleared up in 
joints originally affected and moved to others. 
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Case 19. 'Told, large doses. 

// 4o 

Y14 
\i 

KO 

30 
Z e -¡- - _ -+ -0 O - 
lo 

I 
Z 

.T <4 r 6 7$ g to 

Months. 

T'enale, aged 43. Joints affected -- fingers, wrists, elbows and 
shoulders. gyration 2 yrs. Physical signs -- swelling and limitation 
of movement. 1-ray -- periarticul -r swelling, destruction of cartilage. 
Pro;re ̂s- -this oase showed a graph similar to those mot with in the 
control cases. The sedimentation rrte underwent marked variations bttt 
never r.eoohed normal limits. The joint swelling likewise failed 
to show any definite improvement. The dose of $olganol was reduced 
to 0.1 ;sirs. in the middle of the first course, when a pa. -auler 
eruption a neared of the arms, chest and face. ?pater, with onset 
of stomatitis and an eruption on the face, it was reduced to 0.05 

girs. rin,al result --pain less but still present. 
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Cale S. Control. 

10 
lO 

'z3 "r 
Months. 

Female aged 39. Joints affected-- phalangeal, wrists, right 
ankle, tarsal.. Duration 14 yrs. ?Physical signs -- swelling, pain 
and limitation of movement. 7- ray -- patchy decalcification, 
periarticula_r swelling, diminished joint space. `Irogress -- sedimentation 

r -:te variable, no definite improvement. joint pain steadily improving 

each month better than the one before. Joint smelling somewhat 
improved in one joint , unaltered in another. ^anal result- - 
better , but still has some pain. 

The following cases ars those having small doses of 

gold and which have received 9 or more months treatment. Some 

of these have already been used as control cases, in which circumstance 
the graph also includes the original figures for comparison. In 

this group the heavy black lines on the graphs indicate the period 

when gold, and not almond oil, was being used. 

lase 20. Gold, small doses. 
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Months. 

'emale aged 'Ì. Joints affected -- proximal interphalangeal 

joints of fingers, knees. fiaration 2 yrs. Physical signs- -pain, 

swelling and limitation of movanent. X- ray-- neriarticulot selling, 
patchy decalcification. Progress -- considerable gall in sedimentation 

rate following 1st course, which unfortunately was cut short by 

intervention of holidays. Thereafter, variable course, never reaching 

normality. Tinnl result-pain worse than at commencement. Joint 
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swelling considerably reduced. Total 3.75 gras. 

Oase 21. Gold, small dosen. 
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T3onths . 

This patient was first used as a control case (see case p). 
'hiring; this time, as has been seen, her sedimentation rate ram 
a variable course, never 'reaching below in mms. 'Then Bold w: s 
administered, however, it slowly fell from 22mm. to 5 and 
thereafter only rose above normal limits during the interval 
between the 1st and and courses. There was a striking contrast 
in her replies to questions about joint pain. Bing the control 
period, the pains were always "getting worse ",but when gold was 
being administered she became much more cheery, although in the 
belief that she was having the sero injections as before. And, 

latterly, she has stated that she is quite free from pain. 

lass 22. Gold, small doses. 

z 344. r 6 j 4!a u(2 13 11c. (Sr/4 9 18 (Q te LI LL 

'Months. 

(§99 also control case 3) On starting gold, the 

sedimentation rate fell rapidly to normal, but following an attack 

of urticaria with luineke's oedena, it rose abruptly to 59 run. and 

fell again to 11 mm. It rose again during the rest period and is 

now falling again. feint pain has now entirely d i sanneared. 
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lase 23. ^old, small dos 's. 
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tl1 v'6 ) 
Months. 

enaie, age 56,. Physical signs --pain and li mitation of 
movement. Joints affec;3d-- interphalangeal, wrist, cervical spine, 
knees, and toes. 'Duration 5 yrs. 1-ray-areas of rarefaction, 
periarticular swelling, diminished joint space. Osteophytes distal 
interphalan;9al joints. Progress- -after a preliminary rise the 
sedimentation rate fell considerably but has not yet reached normal 
limits. The joint swelling ha': as yet not shown any improvement. 

'ho pain is much better . 

nase 34. cold, small doses. 

OOO MIMI 
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Months. 

em31e aged 53. Joints affected -- finkViers, wrists, shoulders, 

knees, neck agd jaw. )oration 5 months. Physical sirens- -pain, 

swelling and limitation of movement. 'Right knee- -fine erenitus. X -ray 

-- decalcification, periarticular swelli Cr.nrokress -- initial rise 

of sedimentation rate at 2nd month to 62 rri.; rapid fall to 20 mm., 

followed by stationary period and further fall. Joint swelling 

which was nover large, now practically disappears'?. Pain much 

less, but still present in slight degree. 
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'Ins e?>. ^old , smell doses. 

Z. G) $ f io /2,3i(A 169(B iaW 
Months. 

(See also case +') Sedimentation rate and joint wiellings, 
^vhich showed no consta±t change during control period, both began 

a gradual and prolonged fall when gold was started, but have not 
so far become normn.l. °ain, which was possibly "slightly better" 

after 9 months control period is now "much better ". 
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Cie 26. gold smaùl doses. 

I i.. 3 ,cs-6 7 g4 to O. 

Months. 

"ale aged 35. JaiLate affected- -right wrist, ankles, tarsi 

and heels (rheumatoid nodules). 'Yuration 2 months. Ptysical signs- - 

pain, swelling and limitation of mo*ement. X- ray --no bony change. 

Periarticular swelling. This case is particularly interesting 

(a) because he had very septic tonsils. These were not interfered 

with; (b) he had no physiotherapy. progress- -rapid dimunition of 

joint pain and swelling, and also of sedimentation rate. 

Sedimentation rate normal at 3rd month, joint swelling' gone at 4th 

month and pain at 6th month. ro recurrence. 
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Case27. "rold small doses. 
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1.'ont1is. 

lee also case luring the controlner. r,1 the sedimentation 
rate ran a variable course between 9 and 28 nat. At the3month of gold 
treatment it fell to 6 mm. and has remained at about this figure 
since. '^'2e leucocyte count fell to 2,4 (10 during the 2nd month of gold, 
polymornhs 28°x..&t'3st dose of 0.01 gms. Solganal was given and the 
blood examined 24 hours after. ?':o further dron in the granulocyte 
count had occurred, and a week later a count showed 11,300 leucocytes 
and nolymornhs. "here has been no recurrence, nor did 
granulonenia occur daring the control period when the patient was having 
injections of sterile oil. mreat:nent eventually discontinued on 
account of dermatitis. 

i 
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lase 29. told, smaal doses. 

f -1 Li r b g 9 10 4 12, 13 ¡y 13' 16 Lo 

Months. 

See also case 0. ?`lote the marked difference between the 

undulating course of the sedimentation rate beforo gold and the 

constant normal figures obtained after gold treatment had been 

started; also the rapid dimunition of the swollen joint. 'inal 

resu3t --a11 pain and swelling gone. 
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Case 28. Gold small doses. 

OMMEMNIMMIMP 

---.+++0 

r 2 3 d' 67 g 

T"onths. 

T'9mals aged 50. Joints affected-- meta.carpo- phalaeal, wrists, 
right knee, nuration 2 yrs. physical signs- -pain , swelling and 
limitation of movement. 7- ran -- decalcification, diminished joint 
space. °rogress -- unfortunately in this cage the patient stayed 
awry for 3 months between the 1st and 2nd courses. l'he sedimentation 
rate fell considerably during the 1st course and the interval and 

almost reached the normal level. 'hiring the 2nd course, however, 

it again rose and eventually, at the end of 9 months, stood at 
40 mm. The joint nain and swelling also increased during the 2nd 
course. vinai result -- -pain worse than at commencement of treatment. 

.fin. 

(ID 
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Gase 30. sold, small doses. 

I z. 3 cF f .6 g q 

? onths. 

Female age 69. .joints affected-- interphalangenl, metacarno- 

phalangeal, wrists, knees, ankles, tarsi and toes. luration 12 

months. ??hysical signs- -nain, swelling and limitation of movement. 

7- ray -- decalcification, diminished joint snaco and peniarticular 

swelling. Progress -- Gradual reduction of sedimentation rats but 

did not reach normal during the period of observation. Joint 

swelling also reduced. T'inal result- -pain much better. 
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.lase 31. cold, ctt doses. 

L 3 q f 6 

?.°onths . 

7enale aged 40. Joints affected-- nhalanvreal, wrists, 

shoulder, tarsi. Physical signs- -pain, swelling and limitation of 
movement. Progress -- despite very irregular attendance and dosage 
which was for the most part very small on account of stomatitis, 
there was considerable reduction in joint swelling and the 
sedimentation rate became rapidly normal. It rose, however, during 

the interval of 6 :weeks in which the patient did not attend, and 
also on the occasion of the last test following a similar default. 
The patient has not been since. 

70 

YO 

Fo 

34 
Lo 
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'"onth9. 

Case 32. Gold, small doses. 

remale age 49. Joints affected -- finders, ,mists, elbow, knees, 

ankles, tarsi and toes. Physical signs -- -Hain, swelling and 

limitation of movement. 'hiration 2 yrs. Progress -- although the 

tendency is for the sedimentation rate to fall_ in this case there 

is in reality very little change. 'here is however some reduction 

in the joint swelling. Final result --after 9 mor.the treatment, 

pain much less. 

Case 33. cold, small doses. 



Case 3 . fold, small 

1- 5 cF (6 7 b 4 to u rL ,3 4 13- 16 9 '$ 11 1s 

Months. 

See also case G. This case shows very dramatically the affect 
of gold,.the figures for the blood sedimentation rate and joint 
swelling both dronning rapidly. TJnfortunately,, the nattent did 
not attend for several months in the middle of the treatment and 
during this time the sedimentation rate rose above normal limits, 
and has not yet remitted. The patient states that tie joint pain, 
at the present moment, is about the same as at the co^mencement of 
gold therapy. The joint swelling, however, has completely 
disanpsared. 

1 
o 

Case 35. ^old, small. 

Months. 

Female aged 39. Joints afr.eoted -- wrist, elbows, knees, ankle 
and tarsus. ')oration 8 yrs. Physical signs- -pain and limitation of 
movement. T.-rays-decalcification and loss of joint space. Progress- - 
initial fall in the sedimentation rate followed by a slight riso 
and then slow fallto normal. !inal result --only occasional slight 
pain now. Pain hid quite disappeared after 1st course, but slight 
exacerbation oocUrxed with commencement of the 2nd course. 
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lase 35. gold, small doses. 

)o 
bo - - 0 'i'- 

S'b 
f0 
24' 

1.0 

lo 

00 

L 3 LP f 67 g 4 t 
Months. 

'9' ale ageß 49. Joints ai "seted -- fingers, wrists, elbows, 
knees, ankles, tarsii and toes. Tturation 21 yrs. T'hysionl signs- - 

pain and limitation of movement . Rnees ankjlosed. 7- r;3;ß -- marked 
decalcification, diminished joint space. T?rogress --in this case 

the injs^tions were stonnsd after 5 months and h b not been 
resu-^ed. T!ie s9iimsnt.tion rats. showed no marker rn!ring the course 

of gold, and has risen somewhatninal result --pain botter than 
at commencement of treatment. 

30 
L$ 

lo 

Cass 37. Gold, shall doses. 

/ L3 if ir bJg y 10 1,,Z131.11-, u.9le(y2o It 
Months. 

^E sass TT. Soon after cs*rrioncing geld a dermatitis sat 

in so that tho treatment had to be discontinued. Since resuming it, 

only minute doses have been given (max. 0.03 gms. ) The joint swelling 

has not respondod well. ^_'he sedimentation rate is ve:-y interesting 

in this coos, As it was for the most part normal during the control 

period, averaging about S mm. On giving cold, however, it feil.to 

still lo-73r figurss, eventually becoming stationary at rbout 4 -5 

mms. vin.al result- -pain much less. 
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Iasi 39. Gold, small doses. 

L 3 Y "! 6)a y /O !1 !2 1 

?Ronths. 

'emal9 aged 18. Joints affected ---- proximal interPhalangeal 

wrists,. oration 3 yrs. "hysical signs -- -Hain, swelling and 

limitation of movement. Yray - -- decalcification, periarticular 

swelling, diminished joint space, areas of rarefaction. Progress-- - 
treatment had to be discontinued after 3z months on account of 

axillary dermatitis. The sedimentation rate had by this time 

become normal and the joint pain was very much better. liamined 6 months 

later, she was found to have lost all pain and limitation of 
movement. mhes'.vgll ing of the proximal internhalangeal joints, 
however, !led persisted, althonph the sedimentation rate was still 

normal, and all other signs of disease had disappeared. 

. 

::6°:é:?8:33:E:st= :ï ?° 

Case 40. Gold small doses. 

4-o O O + +0,00000 / 
:::::: :: \/ u...mm. 

s. 3 it r o ) 8 1 

Months. 

::a: 
: ri+t ° 1 

E!, j- 
I o a rt 13 lit tr rb ZO :' Zz f3 24.; i' zG 1, 

See oaS9 T. Although the sedimentation rate was never high, 

during the control period it never fell below 10 mm. 'Then gold 

was started, it fell rapidly to 9 mm. and eventually be^ame 

constant at between 6 and 8 mm. The joint swelling, although 

still variable, shows a much lower trend. vinal result ---all 

pain gone. 

.General Iommentar on `3tud of Individual Cases. 

The study of the different cases individually 

brings out several interesting points. In the first place it 

shows that there is no direct relationship between joint pain, 

swelling and sedimentation rate. "'he sedimentation rate may 
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riss suddenly or fall suddenly without there being; apy marked 
alteration in joint pain or swelling. On the other hand there is 
an indire:t relationship in that a patient whose sedimentation 
rate comes down to normal and stays there, eventually, though 
perhars some months later, looses the nain and swelling. 

The effect of gold on the sedimentation rate in the 
individual -case is also of interest. In a Case not under treatment 
the sedi-entation rate rune a variaboe couses, sometimes high, end 
sometimes low, but seldom shoving any final improvement. `Then 

small doses of gold are given the variable course of the sediraentrtion 
rate is still evident in the majority of cases but there is a 
downward trend. Men large doses of gold aro given there is, 
not only a more rapid downward trend but the peaks of the 
sedimentation rote are considerably flattened out. Tn one oaoe 

there is annarently no response at all to goad treatment 

whether small or large doses are given (though nossibly doses 

larger than 0.2 @ms. might prove effectivej. 

Tf the 1st co- rse is sto')7ed before the sedimentation 

rate has beoome normal, recrudescence is likely to ocourr during 

the rest period and the case be more refractory subsequently. To 

harm results from prolonging the 1st course, no matter how large 

the total amount of gold given, provided the sedimentation rate 

remains hip and the white cell and platelet counts are satisfactory. 

The present practice of limiting the 1st course to 1.0 gams. is 

likely to lead to numerous failures and raven For(estier's 

recommendation of 2.5 gms. maximum for the 1st course is not 

sufficient for some cases. 'he interval of 3 months between courses 

now usually racon ende 4 is also too long and frequently allows a 

relapse to occurr. An interval of 5 weeks is ample, and nrovided 

that the sedimentation 'hate is still below l0 mm. only minute doses 

need be given during the second course ( max. 0.05 gms) and should 

be continued till the sedimentation rate has been normal for about 

6 months. 

If smaller doses are substituted for large doses 

while the disease is still activo very disannointing results are 

obtained. 

rode of Action 

7ariol's theories have been brought forward to 

account for the action of gold. Tioughton(1932) considers that 

the beneficial affect is due toes, stimulation of lymphocyte 

production. According to j und(1931 2) there is a 20;"' increase in 

the oxidation rate on administering gold. 7ehlow(1933) 
believes 

that gold produces a general shock to the body and a snocific shock 

to the .ioin s, while 7'eldt(1926) thinks that either the gold 

comnorund or some other substa_noe formed from it in the body acts 

chemically on the exciting cause of the disease. 
is alternative 

tbeor-r is that it may Possibly stimulate the defensive nowers 

of the body. ?íe showed how when sodium,goll- chaoride 
was mixed 

with dog's serum and spirochaste recurrers, in vitro, no action 
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occurred, whereas when gold was injecter into.mice infected 
with the spirochete it - produced a definite result. 90 far, 

however, no definite proof of the mode of action in casos of 
rheumatoid arthritis is forthcoming. 

ToXi3 Phenomena. 

Toxic phenomena are of fairly common occurrence in 
gold therony, especially in oases of rheumatoid arthriris, and it 
is very necessary to be on guard against them. 'orestier(1932) 
reports that in treating 22 case^ he found toxic symptoms in 3, 
i.e. l4'*. nopeman and Tegner(1937) report ee and Hartfall et. al. 
(l937) 43e. 

These toxic phenomenal, may be divided, according to the 
system affected, into 7 gropes as follows-- 

(a) effects on the skin. 

(b) effects on the kidneys. 
(c) effects on the liner. 
(d) effects on the haemopoietic system. 
(e) effects on the mucous membranes 
(f) effects o-^ the central nervous system. 
(gj effects of a psychotic nature. 

There are also certain immediate phenomena which occur 
only when intravenous injections are given. Mausea, vomiting, 
vertigo and headache are the chief of these. Temporary pyrexia and 
aggravation of joint wins are very frequently met with, 
especiall^ if large doses are given. Occasionally the p:rrexia 
becomes excessive - -- the so- called "grippe aurique ". 

7ffects on the .Skin. 

These are divided by Hinault and ?,7ollard(1934) into 
5 groups. (a) erythemat:3, which are frequently associated with 
pyrexia; (b) exfoliative dermatitis, which is frequently followed 
by pigmentation; Co) pruritus, urticaria and Quincke's oedema; 

(d eczema; (f) pigmentations. Freund (192) found that adrenaline 
in t-e form of asthmolysin was effective in removing the rashes 

and even in preventing their recurrence during further gold 

treatment. The following skin lesions ha e also been described by 
various observers! -- pustular dermatitis, erythema nodosnm, lichen 

planus, erythema pernio, psoriasis, herpes zoster and alopecia. The 

exanthemata occurred in e of Fuhn'8'cases, 15% of 'ehlow's (1930), 
7 - 101 of Freund's (19311, and 20`4 of Faber. 's. ??artfall and 

' land report nr'zritus in 35'1 of cases, erythema in 29"`', and 

desqua'nition in 4f. 

rythema, according to ''ortestier, does not 

contra- inrlioate further treatment, for if the injections ar'' 

continued it is found to disappear. As an antidote he gives 

magnesium hyposulphits, 0.5 gms., per diem, orally, or sodium 

hypo sulnhi to 10 cc. of a 105 solution intravenously. He does not 

stop giving the gold unless h; ernyrexia occurs. 
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Hartfall and larland (1935) treated their complications 
with sodium hyposulphite and did not consider that any benefit was 
derived from it. 

'gzcous "embranes. 

In our experience by far the commonest lesion of the mucous 
membranes produced by gold is etonatitis. The ulcers are small and 
usually multiple. They are situated on the inner surfaces of the 
cheeks. and lips and the uneler surface of the tongue. "'heir course 
is frequently protracted. 

other lesions of the mucous membranes which have been 
described are bronchitis, enteritis, and conjunctivitis. Solganal 
we have found, is particularly liable to produce bronchitis and 
tracheitis, especially in cases which show marked clinical improvement. 
Pneumonia, as a subsequent complication, has been reported by 
Costs. 

gidneys. 

Albumen and casts may appear in the urine. Hartfall and 
Garland (1935) report it in 131' of cases and Huhn i1932) in 10'4. 

It generally passes off in spits of continuation of treatment. 
some, however, regard this phenomenon as an indication that the 

dose should be reduced. Diuresis following injections has also 

been recorde.. Israelski(1931) found albumen , casts and red 

blood cells in 50`4 of his cases and hyperglycaemia in one. A 
true nephritis associated with oedema, raised blood pressure and 

albuminuria has also been reported. 

Coste et al. (1932) consider that kidney damage is not 

liable to occur with Solganol, provided the Courses do not exceed 

3 ne. 

If a patient has albuminuria prior to gold therapy it 

may disannea± when gold is given. 

Liver. 

jaundice due to a de^eenerative hepatitis is reported 

by !3raillen. The patient, whoNIVAtese of tuberculosis, also 

developed nurpura and a gra?rilooytosis with u?ceratien of the 

nalate. -She had had 2.9 ,gns. of chrysalhin. 

Taemonoletic system. 

Owing no doubt to the frequency with which complications 

of this system lead to a fatal issue, they have been fairly "4tlly 

reported in the medical litteratu_re. 

nil -'941I and 3ousner in 1932 collected 30 cases from 

the literature and classified them as fo'lows: --_ 

(a) purpura simplex. This has not caused any fatalities. 



(b) ;rcrp'ira haemorrhagila. lometimoe fatal and often associated 
with nyrexia. 
(c) isolated haemorrhages such as enistaxis, haemoptysis and 
menorrhegia. !Rot fatal. 

(d) a<gra`rulocytosis. '"early always fatal. 
(9) anlastie anaemia. Newly always fatal. 

'_here observers consider that, in view of the large 
number of patients being treated with gold for various oonnlain`s, 
the frequIsncy of these accidents i' probably very low, possibly 
9ve±i lower than the percentage of accidents occurring from arseno- 
bensol injections. Apparently no single 75r3naration of gold is 
particularly responsible for the fatal results as deaths have 
been reported following allochrysin, chrysalbine and solganal. 

',!rclarthy and lilson (1932) who have made a special 
study of the blood dyscrasias following the arsenicals gave a 
further small injection to a -ati ent rho had already had an 

attack of purpura. Is was followed by an immediate relapse, 
thereby proving that the pur`rara was actually due to the drug. 

The following are a few short summaries of some of 

the cases reported in the literature. 
(ríveaud (1932) reporter' a care of nurnura simplex in 

a :patient suffering f emlupus erythematosns. The rash appeared 

following the second injection of 0.05 gris. of chrysalbine and 

it di sanneared in this case after 7 weeks. 

4111.1- 'Veil repots in 1931 a cano o P - irpura with 

rrofUse eeistexis in a male aged 39, suffering from pulmonary 

tuberculosis. It followed the second injection of 0.25 gms. of 

chrysalbins. The patient had hid several courses of other gold 

preparations before. The leucocyte count rias not aff,ctec1, 

the nmatelets were 50,000, coagulation tine 
was 14 minutes, 

blsedir? tine 20 minutes, the tournicuet test positive. 'here 

we a previous history of asthma and urticaria and a family 
history or bleeding in the mother and sister. This patient 

recovered. 7nil -7911(1931) also quotes "ollard and 'Ionafe who 

have recorded a case of purpura with uterine haemorrhage. The 

patient .va -. a woman aged 28. The haemorrhage str.rtsd after the 

4th injection in the second course. 

Lai gel , Lavastine and !ïeyt re-)ort a ca>e of purnurs 

haerrorrhagica, in which the patient -.gas being treated for pleurisy 

and in which all the blood findings and tests were normal, except 

for a slight diminution of the red blood count. The bleeding 

stopped after a transfusion of 150 cc. of blood. The anaemia 

improved with liver therapy. There wns no -)revious hiotory of 

metrorrheghia of rashes. 
(1932 I) 

evil -'Veil and pousser report four cases. 
The first 

subject was age -1 18. '?istaxis and haomoptysis developed after 

the second injection of chrysalbine. Apart 
from an sosinophilia 

of 5";!;anW of myytlocyte3 the blood count was normal. The 
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antecedents were sugeestive, there being a slight haemorrhagic 
tendency. The second subject was also aged 38 and e>>istaxis 
occurred during the first course of crisalbine. The blending 
stopped but death followed. The blood couïit was normal, platelets 
200,000. No haemorrhagie tendency. Tho third case, aged 50, 
developed yurpura after 6 injections of :illochrysine and 2 of. 

ohrisalbine. Tied blood cells 1,610,000 'olymorphs 40 %, myelocytes 
4`f, otherwise normal. The patient was suffering from chronic 
rheumatism. There were no haemorrhagie antecedents. The result 
was fatal. The fourth subject, aged 38, tva^ acase of pulmonary tu}erculOStS, 
who developed purpura after the second injection of the third course, 
which cleared up, however, after a blood transfusion. There was 
a family history of haemorrhages. The sensib$11irty to gold of 
these four patients was t lsted by moans of intradermal and 

cutaneous reactions. Three of them gave a positive result. 

(1935) 
Hudson reports a case of purnura haemorrhagica due 

to gold (ertsalbine) and a similar case due to arsehobensol. 
The 

first was a woman of 21 suffering pulmonary tuberculosis. The 

pureerie eruption aineared after the first inje tine of the second 

course. Recovery occurred after a transfusion of 500 cc. 
of 

whole blood. 
(1935) 

Hartfall and Garland have reported 3 fatal cases 

occurring in a series of 100 rheumatoid arthritics. The first, 
a 

case of 'urpuma haemorrhagica commenced after 
0.36 gms. of 

crisalbine had been given. 0.15 g»ns. had been administered on a 

previous occasion. The second case, also one of purpura haemorrhagica 

occurred 7 weeks after the last injection of crisalbine. 
0.75 gms. 

had been given in all. Previously this patient had had several 

short courses. The third was a case of agranulocytosis. There was 

an interval of 3 months b3t+veen 
the final injection and the onset 

of the blood condition . Kä.ght injections o" crisalbine had been 

given. 

Angeras and Ginabourg(1932) reported 
a fatal case 

of purpura haemorrhagica with agranulocytosis 
in a girl aged 19, 

suffering from nulmona_ry tuberculosis. 
the had just started her 

second course of crisalbine. No 
eosinonhilia was present. 

Achard, ^oats and dahen (1932) have reported 2 cases, 

one a fatal purpura haemorrhagica 
with agrenulocytosis occurring 

in a woman aged 38. It developed after 4.95 ems. of Solganol 3 

had been given in doses of 0.25 
gms. The - patient died of 

meningeal haemorrhage. The other 
cage was a hure ag aanulocytosis 

following the 8th injection of 
Solganol B in a case of rheumatoid 

arthritis. ^'.he polymorphs fell to e and the eosinonhils rose to 
3e. ^wee patient r- covered after daiily 

injections of 5 cc. of 

4`* sodium nucleate. 

Jacob and TJou dy (1930) had a tuberculous 
patient 

with 13 injections of crisalbin 
(0.1) when she develoned a fatal 

azranulocytosis. 
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nameshek (1934) reported a catie of aplastic anaemia following 
the treatment of lupus erythernatosus with gold. T)u_ring the course 
an erythema had an-neared and wns followed by desquamation. The 
injections were continued despite this and, after the 19th 
injection, the anaemia gradually developed and wr s eventually 
fatal though the patient woe kept alive for some months by means 
of blood transfusions. 

Jacquelin and Allonic (1932) also reported an aplastic 
anaemia following gold, '"he patient was a young woman suffering 
from tuberculosis. The anaemia oeourred during the second course 
of crisalbine and after the 9th injection (maximum doses (.25 gms. ) 
There was nothing of note in the personal or family history. 

It is noticeable in studying the resorts of series 
of rheumatoid arthritis treated with gold that toxic phenomena 
develop in a large percentage of cases. This coincides, moreover, 
with our own-- experience for we have rarely rved such0, 
phenomena in pulmonary tuberculosis. Costeftand Bourderon consider 
that rheumatoid patients are more sensitive to gold than tuberculous 
or syphilitic patients. '7e found .that when oily prenarations are 

used the toxin symptoms take longer to develop and last correspondingly 

longer. "l3 do not consider that they have, necessarily, any 

relation to dosage asaccidents ocour at any time from the thiad 

injection onward. They are commoner in women than in men, 18 out 

of 25 cases being female. Haemorrhagic troubles in the personal 

and family history or an allergic history are very common. It 

w -s noted that 2 cases had had previous treatment with radioactive 

substances. 

(1932 2) 
According to '1I1 -7ei1 and Bousser the disease for 

which the patient is being treated is not a determining factor 

in nrodueing the accidents, though there is considerable doubt as to 
how these accidents are produced. 'eldt (1926) points out that 

animals killed by overdosage of gold preparations do not 

develop any of these toxic phenomena but die of respiratory and 

vasomotor paralysis. 

It has been suggested that the toxic phenomena may 

be produced, not by the gold but by the raed absorption of 

pathological products, possibly of the histamine or peptone type 

set free by the dissolution of the diseased tissues. 

1n1l =7eil and Bousser (1932 2) consider that they 

are d'19 to sensitivity to Bold, as is shown by the positive 

cutaneous reactions which they obtained in 
their oases. 

Tan roordbn considers that the exantheris are 

anaphylactoid in nature and that they are 
produced b-t protein of 

lipoid breakdown products. 
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"antral Mervons l;rSte?ri. 

Toxic effects on the central nervous systim anoear to 
be comparati791y rare. There have, however, been numerous cases 
reported durinç the last few years. Peri-oheral neuritis, 
affecting the upper and lower limbs, manifested by loss of power, 
hyp9resthesia, muscle ten!.e -rless and atrophy, diminished 
reflexes and slow electrical resnons`?s, has been reported by 
Alajouanine, "°aurae :ac1 Pauve-^t (1934). he face also was 
involved in a case reported by Leacher (1935). Tzanck, Pautrat 
and Xlotz (1934) reported a case of --lain in the right scapular 
region wit 71 loss of .dower in the right arm followed by *erythema 
and Jacob (1934) a case of nain in the back and legs. Lebeuf, 
Patouraud and ""ollard (1931) reported a case of pain and 
hyperesthesia in the nilms and soles with erythema and desquamation 
in the same parts. 

A pecaliar and vey distressing syndrome characterised 
by severepdins in the limbs, loss or power, generalised 
fibrillary contractions in the muscles, an in some cases wasting 
of mus^l,e and altered electrical reactions has been described 

by Chavany and ^.haig*not (1934) , xernez 91935) and Bernard and 
!Morin (1935) . i!he severity or the pain can be judged by the fact 
that little relief could be obtained from mornhia,and other 
hynnotics were useless. The condition lasts about 3 months. 

^,ougerot (1931) describes a case in which pain 

started. in the leg 5 hours after the injection and snroad all 

over the back and limos. It lasted 34 hours. 

Psychic manifestations - -.- asthenia, melancholia and 

mania following gold have also been described. 



Prophylaxis and Treatment of the Toxic ' *anifestations. 

Mail -oeil and 3ousser (19{R2 2) consider that the most 
important point in the prevention of these accidents is to 

avoid giving Mold to any patient with a personal or family 
history of pur -cura or bleeding. 

^oste and lourderon and Torestier (19321 also stress 
this point and reco -anend that gold should not be given after 
substances which affect the bone marrow, such as thorium. 
Special warning should be taken from haemorrhages or petechiae 
appearing during treatment. Caen toxic symptoms have occurred an 
eosino thilia is , they find, frequent but it does not appear 
tillafter the onset of the toxic symptoms and when it does Maur 
they do not regard it as a cont indication to further treatment. 

. Dumaret, 7olla_rd and Pavie (1931) on the other hand, 
consider that care in dosage should 'Jo considered whenever the 
sosinophil count rises above 5`. since taking this precaution 
they themselves have had fewer complications. 

Lacapere (1932) recommends that the injections 
should be discontinued when the eosinophil count reaches Gr. 
'three cases of mucous aurides had eosinaphil counts of 7, 8 and 

1O respectively. one among them developed purpura and haemorrhage 

although the treatment was discontinued. TMo aurides occurred 
with eosinophil counts of less than e. One patient who hal an 

eosinophilia before treatment, developed toxic symptoms after 

0.15 s. had been given. Other features which developed in 

toxic cases were a diminution of lymphocytes and -n increase of 
transitionals, myelocyte;' and mast cells. 

Freund (19 27) and others caused a gold rash to 

disappear by dcublint the dose of gold at the next injection. 

The most effective treatment in the case of the blood 

dyscrasias is blood transfusion, repeated as often as a relapse 

occurs, although its value, according to recent o-oinions, is 

very doubtful it cases of a; ran.ulocytosis. Subcutaneous 

injections of whole blood have also been recommended, besides 

adrenaline, liver and sodium or magnesium hr,osulphite. 
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The comnonest toxic:henom3non observed in our cases was 
stomatitis. It occurred in 431 of the gold cases and 351 of the 
Controls. 'In our opinion the frequency of stomatitis in the 
control cases is definitely higher than might be expected in a 
random sample of the Population but we attribute this, not to 
the almond oil injections which these casos were having, but 
to the fail that the majority of these patients j*ve been 
submitted to dental extractions before coming uncle- our care 
and had in cona9ryuenee been recently fitted with dentures. 
?lthough the frequency of stomatitis was almost identical in the 
gold and control stries the se49rity and extent of the trouble 
was much greater in the cases havin z gild treatment. A study 
of table 10 shows that it oocurs for the most part towards the 

end of the 1st course or during the subsequent courses and but 

seldom during the early stages of treatment. AS will be seen 

from a study of the sedimentation fate column it is moat liable 

to occur, when the sedimentation rate has reached normal figurers. 

All the severe attacks of stomatitis have occurred in conjunction 

with a low sedimentation rate. The average figure at the onset of 

stomatitis was 8 mm. whereas the average of all sedimentation 

rates obtained in our gold casos was 17 mm. 

The eruntions of the squamous and exfoliative type 

which 'were the next most fr?quent accident to occur.> in our 

series, have been grouneri together as they all have a similar 

erognosis. They tend to be of lengthy duration, are resistant to 

treatment, and, like the oases of stomatitis, do not occur/ 
during the early stages of treatment. They may take the form 

of an eczema, a psoriasis, an exfoliative dermatitis, or an 

intertrigo. They occurred in 221 of our gold cases and in none 

of the control cases. A curious feature is their onset in two 

of our cases during the interval between the 1st and second 

courses. This was not met with in any of the other "accidents" 

(sen table 101. The sedimentation rate was low at the time of 

onset in all except one. The 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 case of go/-t 

treated with gold. The sedimentation rate was, of course, 

normal. The average sedimentation rate in the cases with this 

comnlioation was 8 mm. 

The erythematous and papular eruptions occurred 

in 201 of the gold cases and 10:' of the controls. In the gold 

oases they anneared fot the most hart soon after 
th .emmenoement of 

treatment and were in consequence associated with a high 

sedimentation rate ( average 24 "7. %) They cleared up rapidly 

and did not return on resuming the 
treatment. It has been our 

practice to discontinue the injections temporarily 
or give 

minute doses in these cases with a view to making certain 
that 

an exfoliative type of eruption was 
not in course of development. 



TABLE X. 

Complications met with during Treatment. 

Complication. Stage of treatment at 
which it occurred. 

Sedimentation 
rate immediately 
prior to its 
Occurrence. 

Stomptitis. 

Exfoliative 
Eruptions. 

1st month. 1st course. 
3rd " 1st 
3rd 
4th 
4th 
5th 
5th 
5th 
5th 
1st 
2nd 
2nd 
3rd 
3rd 
5th 
6th 
2nd 

2nd 
4th 
4th 
4th 
6th 

Interval. 
Interval. 

1st 
1st 
1st 
1st 
1st 
1st 
1st 
2nd 
2nd 
2nd 
2nd 
2nd 
2nd 
2nd 
3rd 

1st 
1st 
1st 
1st 
1st 

2nd month 2nd 
6th " 2nd 

Eyrthemaatons & 1st 
(apula.r eruptions 1st 
non -exfoliative) 1st 

1st 
2nd 
5th 
6th 
2nd 

" 
It 

1st 
1st 
1st 
1st 
1st 
1st 
1st 
3rd 

n 

" 

It 

" 

" 
" 
" 
" 
n 

19. 
2. 
6. 
8. 
8. 

18. 
5. 
6. 

16. 
3. 

6. 

5. 
6. 
7. 
2. 

11. 
4. 

10. 
3. 
2. 
9. 
4. 

12. 
5. 

28. 
3. 

16. 
36. 
19. 
38. 
3. 

8. 
20. 
55. 



Herpetic eruptions. 

TABLE X. (Cont.) 

27. 1st month. 1st course. 
4th " 2st " 2. 
5th n 1st " 7. 
2ná n 2nd " 7. 
3rd " 2nd " 6. 
3rd " 2nd 18. 

Albuminaria. 1st It 1st 23. 
3rd " 1st 28. 
3rd 1st 3. 
6th " 2nd 18. 

Urticaria. 1st ! 1st 23. 
2nd It " 1st 19. 
2nd " 1st " 20. 
3rd 1st n 9. 

Vomiting. 3rd " 1st 14. 
5th " Ii lst 13. 
7th n 1st " 17. 
1st " 2nd " 3. 

g 3rd n 1st 5. Agranulocytosis 
1st " 2nd n 8. 

@ Not a patient in present series. 

5T B. 
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Herpetic eruptions -- herpes labialis, and dermatitis 
herpetifor:nis oocurrec< in 1e of our gold group and 2(7/1 of 
our control group. '7e therefore consider that they were not due 
to the gold injections. Albuminuria occurred in 10 of the gold 
cases and none of the control cases. It occurred most frequently in 
the early stages and was not associated particularly with a low 
sedimentation rate (average 19 ). It was not associated with 
any evidence of inmai ed kidney function and in only one case 
did it become so heavy as to necessitate r ̂ duction in dosage 
of gold. 

T?rticaria occurred in 10 of gold casos and no control 
-cases. It always occurred during the early stages of treatment, and 
did not recur!. Average sedimentation rate 18 mm. 

Pruritus unassociated with any eruption occurred in 
2 gold cases and 1 control, and was probably not due to the gold 

treatment. nausea, vomiting and diarrholea occurred in 1« of gold cases 
and l^74' of contlels. 

Agrenulocytosis occurred in one case in this series and 

has be'n fully reported elsewhere ( ^llman ani '.awronce )(19351 

Another case which did not oc''irr in this series is also 

included in table 10 for comvarison.The latter developed the 

condition at an early stage in the treatment. ;he had a normal 

sedimentation rate from the start. The former who had a raised 

sedimentation rate at first did not blooms agranulocytic till the 

beginning of the 2nd course when th., sedimentation ra':e hid 

reached normal limits. It was associated in this case with purni-ra 

haemorrhagica. Both were fatal. 

Iranulopenia occurred in one of our cases. '"he 

leucocyte count fell to 2,400 per cu. mm. (polymorphs Jr.It 
rapidly returned to 12,001 leucocytes Per cu. nm. (polymorphs 671 

des'7ite a provocative injection of 0.01 end. of solganal and 

has not recurred despite continuation of the treatment (o.(4 ems. 

Solgansl 3 once weekly). 

"he following comolicatinns have also been tint with 

occasionally : - furunculosis, blepharitis, conjunctivitie., 

erythema nernio, psychotic symptoms, tracheitis and bronchitis, 

épistaxis, cystitis, menorrh a i a, ^uincke's oedema, metallic 

taste, and paresthesise in the extremities. Art from te 
furunoulosis, these symptoms have not been noted in the control 

cases. 

"itts(19361 has divided the "accidents 
"caused by 

drugs when in non -toxic doses, into two '.soups:- (1) those due 

to idiosyncrasy and (2) those due to abnormal Bens tivity to the 

drug. In the latter group he includes stomatitis and exfoliative 

dermatitis, and in the former, erythema and agranulocytosis. our 

results bear out these views. Stomatitis and the rixfoliative 

eruptions occur/ after prolonged treatment, 
erythema and 

urtiosrta occur{ in the ea,$ly stages. "hey oleo suggest a 
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factor in this abnormal sessitivity to gold. It is apparently 
when the sedimentation rats is low that patients are particularly 
liable to develop stomatitis or exfoliative dermatitis. '7e 

have observed that those who hava a, normal sedimentation rote 
at the commencement of treatment are liable to develop the 
complications at an early stageaut while a patientE!s sedimentation 
rate is high he annears to be immune. In the case of agrnnulocytosis 
there is unfortunatily not much evidence available. In the co.sed 
reported in the literature the sedimentation rater are not gived. 
All however have occurred after a considerable number of 
injections. Of our own 2 cases, the one who developed the trouble 
fairly early had a low sedimentation rate right from th, start 
of the treatment and the other one, who was high at first, 
developed the trouble after the sedimentation rate had become 
normal. 

On reviewing all the serious or prolonged toxic 
effects that we have seen resulting from gold we find that in no 

case have any of these occurred till the sedimentation rate has 

fallen to 10 mil. '7e would therefore reccrimend that gre- t care 

should be exercised once this point has been reached. 'ossibly 

the dose of 0.05 graa. which we have been using at this stage is 

too high as we have seen an extensive dermatitis of trunk and 
limbs following weekly doses of 0.04 gms. in a -patient whose 

sedimentatio rate was 4 mm. A dosage of 0.02 - -0.03 grils. might 

have avoided this. ±'ortanately at this stage in the pro gress of 

the case these small doses seem to be sufficient to complete the 

cure. 

In some typical cases of rheumatoid arthritis the 

sedimentation rate will be found to be low at the start although 

the disease 8.-gears to be in an active stage. In those cases 

when gold treatment with very small doses (0.01 - 0.03 gins.) 

is instituted the sedimentation rate will usually he found to 

riss to higher figures. Larger doses of gold may then be given 

in safety. 

In suggesting this method of regulating the dosage 

we realise of course that in a large proportion of cases we are 

being over. eautiou , for many patients can be given moderate 

doses without harm, althoug' the sedimentation rate is very 

low. TJnfortunately, however, we have no means of recognising 

the sensitive natient until the catastrophe occurs; and then 

it may be too late. such conditions as agranulocytosis and 

and astir anaemia 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 lioss 

dramatic. 
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As each of our results has been fully discussed already,it 
will not ge necessary to go into them again here. In considering 
the results we have obtained, it is advisable to study first 
the results in the control series. In the consideration of any 
beneficial effects obtained in the control series, three main 
factors have to be taken into account: (a) the natural course of 
the disease; (b) the effect of the physical treatment; and (c) the 
psychological effect of the injections. 

The natural course of the disease is one of frequent 
remissions and relapses, but with a tendency eventually to reach 
a stage of inactivity. The final result depends on how soon this 
stage is reached. In some early cases, the remissions may be 
complete, all s,rni' toms and signs disappearing for a short time. 
In others, the joint condition never completely disappears, but 
follows a subacute course, with occasional exacerbations. 

That physiotherapy has by itself a beneficial 
effect in cases of rheumatoid type of arthritis, there can be no 
doubt. In addition to relieving the nain, it is also said to 

exert a curative influence by increasing the circulation of 
blood in the diseased tissues. 

The marked improvement which has occurred in many 

of the control cases during th,' first few weeks of injection 

treatment is probably due to the psychological factor, which is 

stronger during the early stages, when the patient's expectations 

are high. "any too, of the control cases, have noticed a 

considerable reduction of pain and stiffness immediately after 

the injection. This lasts several days, and has usually passed 

off by the time the next injection is due. 

7d can therefore draw the following conclusirns 

from our results in cases treated with Solfanal. The gradual 

reduction of nain and stiffness is not wholly due to the 

effects of local treatment, and the psychological effect and the 

natural tendency of the disease to get better. There is, in 

addition, an effect due to some inherent property in the gold 

compound itself. That this effect is not simply analgesic is 

shown by the fact that the improvement is gradual and steady and 

not simply a temporary palliation such as is obtained with the 

analgesic group of drugs. 

Of the effect of gold on the sedimentation rate in 

these cases, there can be no doubt, as the course which it takes 

is quits 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 course much more rapidly than is 
normally the case. At first it becomes more active: the joint 
pain and stiffness increase and the sedimentation rate goes un. 
After. there is a gradual rechmItion in all symptoms and signs, the 
disease becoming inactive finally in 1 -2 years instead of the 
usual 10 - 20 years which is necessary when physical treatment 
alone is given. 

7ith regard to the comparison of those cases treated 
with large and those with small doses of gold, we consider that 
there is ddfinbte evidence of a greater and more ra ',id effect with 
the large doses. ^'e are, of course, comparing in these two groups 
cases who have had the sane length of treatment but not the same 
amount of gold. possibly, later on, when we are able to compare 
oases which have all had 5 gmns. of gold, in the 1st group in 
large doses and in the 2nd in small doses spread over a longer 
time, we may find no marked di "ference. At the present stage 
it is useless to speculate further on this point. 

"lath regard to the dangerous reactions associatert 
with gold treatment, we consider that it may he nossible to 
avoid these in the future. In order to do this we would make the 
following suggestions. The urine should be examined every week 
and the blood every 4 weeks. The sedimentation rate and the 
differential co'Int are the essentials in the examination of the 
blood. 'Then the sedimentation rate is low, (below 119 mm.) large 
doses of gold should on no account he given and are not, in fact, 

necessary, as these cases resnond to very small doses. Then, 
however, the sedimenatton rate is high, larger doses (0.2) way 
be given and increased if necessary. The let course may and *Mid Le 
nrolon7ed till the sedimentation rate is normal, but as soon 

es this o ceurs the dose should be reduced (say to 0.05 frets.) 

This small dose should also he used throughout the 2nd course, 

provided the sedimentation rate is still within normal limits. If 

stomatitis or a squamous eruption ocorers, the injections 

should immediately he discontinued or a minute dose (0.01 or 

0.005 gets.) substituted, and after it has cleared up only very 

tentatively increased. For erythematous eruptions, non- squamous 

papules and urticaria, the dose need only be reduced until the 

diagnosis has been definitely established (by which time the 

eruntion will probably have disappeared) when the large doses may 

be resumed. 
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1. A series of cases of arthritis of the typical rheumatoid 
tyre have been carefully studied. The detailed results in 60 
eases of this series which have been under obs9rvation for not 
less than 9 months have been recorded. 

2. These cases were divided into three equal groups. Group I 

was given large doses of gold; Group II was given small doses of 
gold; and Group III was given injections of sterile oil pis a 
control series. 

3. The disease wns rendered inactive in 504 of canes in Grou p I; 

384 of Group II; and 54 o° Group III. 

4. Joint swelling was reduced in 814 of Group I; 794 of Group II; 

and 16 or Group III. 

5. ro changes were noted in the radiological picture, apart from 
diminution of periarticular swelling and certain slight changes 
in the areas of decalcification in Groups I and II. Group III 

was entirely nnaffecteo. 

6. The sedimentation rate became normal in 834 of Group I; 434. 

of Group II; and 264 of Group III. 

7. The toxic manifestations, which were numerous, have been 

discussed and methods for avoiding the more serious of them in 

the future suggested. 

I wish to express my great indebtedness to ')r. Phillip 

'Elliman, honorary physician to the St. John clinic and Instttute 

of physical medicine, Ranelagh Pond, London, IT', under whose 

supervision this work was carried out. 
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