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I T IS A �VELL established fact that certain drugs may cause thrombocytopenic

purpura. With the introduction of the ever-increasing number of new drugs in

the treatment of disease, this untoward reaction becomes more and more a medical

problem. Mild to severe hemorrhagic tendency has been reported as occurring dur-

ing the course of administration of sedormid, the sulfonamids, the arsphenamines,

sodium salicylate, and other drugs. Recently an increasing number of occurrences

of thrombocytopenia have been reported as resulting from the injection of gold

salts for rheumatoid arthritis.

Hartfall, Garland, and Goldie’ treated �cc patients with arthritis with injec-

tions of gold salts, and among this group there were i i cases of purpura hemorrha-

gica. Three of these progressed to a fatal termination. There was no correlation

between the severity of the platelet reduction and recovery or fatal termination.

Of the 2.45 patients treated with gold salts by Cecil, Kammerer, and Dc Drume,’

3 showed purpuric lesions in the skin. The lesions subsided when the drug was dis-

continued.

Price and Leichtenstritt’ reported a series of icc patients who had received gold

salts, and 3 developed thrombocytopenia. Two of the patients recovered after

withdrawal of the drug but the third died.

Short, Beckman and Bauer4 treated a group of 47 patients with rheumatoid arth-

ritis with injections of myochrysine in doses of ioo milligrams of the drug. One of

their patients developed a severe hemorrhagic tendency with bleeding from the

gums and nose. Platelets were not found present in the blood smear. In spite of

repeated transfusions, the patient continued to show widespread bleeding, and

death occurred five weeks after the onset of the purpura.

During the past seven years in the wards and out-patient department of the

University of California Hospital, i6o patients, on whom a diagnosis of rheumatoid

arthritis had been made, were given gold salt therapy. During the course of treat-

ment 4 of the patients developed thrombocytopenia and purpuric manifestations.

The results of the observations made on these 4 patients are reported.

CASE I

A. W.: A white American female, 44, was examined May 2.8, 1943. She stated that three years earlier

she had first noticed a painful swelling of the middle joint of the third finger of the right hand. Since that

time swelling accompanied by pain had appeared in other joints of the fingers and spread to involve the
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wrists, shoulders, elbows and ankles. In recent months she had lost considerable weight but was unable

to estimate the amount.

Physical examination: The patient appeared of small stature and structure. A survey of the skeletal

system revealed a moderate degree of swelling of the interphalangeal joints of both hands. There was

a soft fluctuant swelling over the dorsum of the right wrist. Both ankles were swollen and markedly

tender to the pressure of the fingers.

Laboratory data: Examination of the blood showed hemoglobin, 64 per cent (z � grams with standard

at 17.2. grams per �oo cc.); erythrocytes, 3,780,000 per cubic millimeter; leukocytes, 88oo per cubic milli-

meter; and platelets, 300,000 per cubic millimeter. Sedimentation of the erythrocytes was 37 millimeters

in one hour. The plasma content of ascorbic acid was 1.7 milligrams per �oo cc. and the uric acid was

3.3 milligrams per ‘00 Cc.

Diagnosis: Rheumatoid arthritis; hypochromic anemia.

Course of the illness: The patient was returned to her physician for treatment with the advice that she

receive injections of myochrysine in doses of �o milligrams intramuscularly at intervals of one week.

She was examined again December 15, 1943, at which time there had been a gain in weight of 6 pounds.

She considered herself to be in good health and there was no apparent swelling of the joints previously

involved. The hemoglobin was i i6 per cent (Sahli)and the rate of sedimentation of the erythrocytes was

2.2. millimeters in one hour. The gold therapy was discontinued.

Three months later, March ii, 1944, the patient was admitted to the hospital because of recurrence of

swelling of the joints and a moderate hypochromic anemia. Daily physical therapy consisting of radiant

heat, massage, and passive exercise to the involved joints was given the patient. One month later, April

17, the patient received an injection of myochrysine, 2.5 milligrams in the buttocks. The following day

a fine purpuric rash appeared and was widely spread over the body. Soon after there was moderate epi-

staxis on two occasions.

Examination of the blood showed erythrocytes, 3,050,000 per cubic millimeter; hemoglobin, 59 per

cent (8.� grams) Sahli. The white blood cells were 66�o per cubic millimeter. It was of interest that 3 per

cent of the total leukocyte count was of the eosinophile variety. The blood platelets were 90,000 per cubic
millimeter and there was a markedly increased fragility of the blood capillaries.

The patient was given a whole blood transfusion of �oo cubic centimeters. One week after its ap-

pearance the purpura had completely disappeared and the platelets had returned to normal numbers.

CASE 2.

J. W.: A white American man, 5o, reported to the outpatient department of the University of Cali-

fornia Hospital March 8, 1946, complaining of pain in the shoulders, elbows, wrists, hands, knees, and

feet extending back over a period of ten years. Although he had carried on his usual occupation as a clerk,

he had found it more and more difficult to get about because of progressive disability of the lower ex-

tremities and limited motion of the elbows and shoulders. Surgical removal of the thyroid gland had been

accomplished at the age of iS in an attempt to relieve hyperthyroidism complicated by exophthalmus.
Physical examination: The arms were held rigidly to the patient’s sides. With passive motion, prac-

tically no abduction of the right arm was possible, but elevation of the left arm to 2.0 degrees was ac-

complished with difficulty. There was mild, slightly painful swelling of the various interphalangeal

joints, and there was thickening of the tissues on the dorsum of the wrists and about the knees and ankles.

There was considerable atrophy of the muscles adjacent to the involved joints. An exophthalmus was

still present as a residuum of the previously overactive and enlarged thyroid gland.

Laboratory data. The blood count showed hemoglobin, ioo per cent (14.5 grams) Sahli; erythrocytes,

4,990,000 per cubic millimeter; and leukocytes 9960 per cubic millimeter. The platelets were reported to

appear in an abundance on the stained films of blood. The blood uric acid was 3.5 milligrams per zoo cc.

Sedimentation of the erythrocytes occurred at the rate of 33 millimeters in one hour. An estimation of the

rate of basal metabolism was recorded at i8 per cent above normal. The plasma cholesterol was 300 milli-

grams per ico cc.

Course of the illness: On April I, 1946, the patient was given his first injection of �o milligrams of

myochrysine (gold sodium thiomalate). The injections were repeated at intervals of one week accompanied

by considerable improvement in the patient’s well being. On December 17, 1946, the patient received his
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twenty-fourth injection which on this date made a total of i�oo milligrams of the colloidal suspension

(myochrysine).

The patient failed to report for further treatment until seven weeks later, February 4, 1947, when gold

therapy was resumed. He received the usual injection of �o milligrams of myochrysine. The patient re-

turned on February lo, stating that two days before minute areas of hemorrhage had suddenly appeared

in the skin of the lower extremities and forearms followed some hours later by hemorrhagic blebs in the

mucous membranes of the lips. That evening he passed a very loose stool that contained a considerable

amount of bright red blood. The patient also observed oozing of blood from the gingival border of the

gums.

Laboratory data: Examination of the blood on February io showed hemoglobin, 90 per cent; erythro-

cytes, 4,000,000 per cubic millimeter, and the leukocytes 7500 per cubic millimeter. The blood platelets

were estimated at 8o,ooo per cubic millimeter. A specimen of blood clotted at the end of eight minutes

but failed to show retraction after several hours. The prothrombin content of the blood was 90 per cent

of normal. Sternal puncture showed an essentially normal marrow picture with single cells and scattered

islands of nucleated red cells and granulocytes. The megakaryocytes were increased in number but showed

a greatly diminished platelet production.

Further injections of colloidal gold were discontinued and the patient was requested to report at fre-

quent intervals for observation of the hemorrhagic tendency. On examination February 13, the hemor-

rhagic lesions had faded considerably. The platelets were I45,ooo per cubic millimeter. The patient re-

ported again February 17, when all evidence of hemorrhage had subsided and the platelets were 170,000

per cubic millimeter.

CASE 3

S. G.: A white American female, 33, was examined Nov. �, 1946. Her illness started six years prior to

entry, when she noted pain low in the back and the midthoracic region. Relief was obtained following the

application of heat and the use of mild analgesics. Since then, there had been a recurrence of symptoms at

intervals of one to two years. One year ago she became aware of pain in the cervical region and the

gradual development of pain and swelling of the small joints of the hands. These symptoms have per-

sisted since.

Physical examination.’ The patient appeared slightly underweight and evidenced discomfort along the

back. There was slight swelling of the first, second, and third metacarpophalangeal joints of both hands

and of the proximal phalangeal joints of the middle fingers. Pain was elicited in those joints on pressure.

There was stiffness of the cervical spine and forward flexion was limited �o one-fourth the normal range.

There was spasm of the paravertebral muscles in the lumbar region. Forward flexion of the lumbar spine

was limited to three-fourths of the expected normal range. During this maneuver flattening of the spine

became apparent in this region. No abnormalities were found on examination of the heart and lungs.

Neither the spleen nor the liver could be felt.

Laboratory data.’ The blood count showed hemoglobin, 69 per cent (11.9 grams); erythrocytes, 3,82.0,0cc

per cubic millimeter; and leukocytes, 68cc per Cu. mm. The platelets were 350,000 per cubic millimeter.

The plasma ascorbic acid was 1.9 mg. per 100 CC. The rate of sedimentation of the erythrocytes was 2.6

millimeters per hour. On examination of the roentgen films, narrowing of the cervical-dorsal interspace

was apparent and the margins were sclerotic. The regional apophyseal joints, especially the eleventh

dorsal, showed marginal sclerosis.

Diagnosis: Rheumatoid arthritis of the spine and of the metacarpophalangeal joints.

Course of the illness.’ Over a period of seven days, the patient was given a course of roentgen irradiation

to the spine consisting of a total of 675 K. Four weeks later a similar course of treatment was pursued.

Soon after, this was followed by complete relief from the back pain.

On Nov. 14, 1946, one week after the patient had been last exposed to the roentgen rays, she was

given, intramuscularly, an injection of myochrysine o.oi� grams (gold sodium thiomalate). Three weeks

later when the patient reported for the expected third injection she stated that for the past two days a

fine red nonpruritic rash had been visible over the lower extremities. There was no bleeding from the

gums.

Laboratory data: The blood count on Nov. 2.7 showed hemoglobin, 8i per cent (ii.68 grams) Sahli;

erythrocytes, 3,930,000 per cu. mm.; and leukocytes, 32.50 per Cu. mm. The blood platelets were greatly
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reduced and showed 6�,ooo per Cu. mm. on actual count. A specimen of blood failed to show clot retrac�

tion. When the Dalldorf apparatus was reduced to a pressure of minus io millimeters of mercury and up.

plied to the skin of the arm above the antecubital fossa, it induced the appearance of large numbers of

petechial hemorrhages. This indicated increased fragility of the capillaries. A sternal puncture showed

an essentially normal marrow with the exception of a slightly increased number of megakaryocytcs.

These failed to show evidence of platelet production.

Further injections of gold compound were discouraged. One week later on examination the petechial

rash had almost entirely faded and there was no evidence of new lesions. When the platelets were enumer#{149}

ated, there were i6c,ooo per Cu. mm. and four weeks later, 2.00,000 per Cu. mm.

COMMENT

The three case histories reported above are examples of thrombocytopenia arising

secondary to intramuscular injections of a colloidal suspension of gold (myochry-

sine). This was accompanied by mild purpuric manifestations in two of the patients

and was limited to petechial hemorrhages in the skin. In the third patient the

hemorrhages were not only more extensively distributed over the body but were

accompanied by bleeding from the nose and gastrointestinal tract. After three or

four days without specific therapy, the blood platelets appeared spontaneously

in the circulating blood in all of the patients in increasing numbers, coincident

with the disappearance of the hemorrhagic tendency. At no time did the lives of

the patients appear to be in jeopardy.

CASE 4

R. B., a white American female, 44, was first examined Nov. i�, 1945. She stated that one year earlier

she noted swelling of the small joints of both hands. Soon after, swelling, accompanied by pain, ap-

peared in the wrists, elbows, knees, ankles, and small joints of the feet. During the past four months there

had been a loss of 30 pounds in body weight.

Physical examination.’ On admission she appeared ill and underweight. Locomotion was accomplished

with considerable pain and difficulty. There was marked pallor of the mucous membranes and of the

palms of the hands. There was swelling of the middle interphalangeal joints of both hands, of the meta-

carpophalangeal joints, and at the wrists. There was slight ulnar deviation of the fingers. Extension of

the forearms on the elbows was limited to i6� degrees. The shoulder joints were restricted to less than

one half their normal range of motion. There was slight degree of swelling of the left knee and both

ankles. A low pitched murmur was heard over the apex of the heart during systole and was thought to be

of hemic origin. The spleen and liver could not be palpated.

Laboratory data.’ The blood count showed erythrocytes, 3,060,000 per cubic millimeter; hemoglobin,

38 per cent (6.� grams) cenco; Sheard-Sanford electric photometer calibrated to 17.2. grams of hemoglobin

per icc cc. blood; and leukocytes 7100 per cubic millimeter. The differential count was within normal

range. The content of whole blood uric acid was 4 2. mg. per icc cc., and the plasma ascorbic acid was

0.45 mg per icc cc. The hematocrit was 12..5 per icc cc. of blood. The sedimentation rate (corrected)

was io mm. per hour. The blood platelets were 2.2.o,ooo per Cu. mm. The mean corpuscular volume was

70 cubic microns; the mean corpuscular hemoglobin concentration was 2.8 per cent; the mean corpuscular

hemoglobin was i8 micrograms.

Clinical diagnosis: Rheumatoid arthritis; hypochromic anemia.

Course of the illness: On Nov. 2.0 and 2.3, the patient received transfusions of �oc cc. each of whole blood
which were followed by an increase in the hemoglobin to 6o per cent (10.3 grams) and in the red cell

count to 3.74 M. Medication consisted of the oral administration of ascorbic acid icc mg. and ferrous

sulphate iL grams in divided doses daily. On Nov. 19, the patient received her first injection of colloidal

gold (myochrysine, gold sodium thiomalate) o.oi5 grams or o.c12.5 grams actual gold. At the end of the

fourth week the patient complained of a generalized itching rash which was erythematous in character.

The injections of colloidal gold were discontinued. Two weeks later, Dec.31, the patient returned stating
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that the rash had disappeared. She stated that she was having much less pain, was more active and her

general feeling of well being had improved. There was an increase in weight from io� pounds at the

onset of illness to iii pounds on this date.

On Jan. 2.1, 1946, the date she should have received her ninth injection of colloidal gold, there sud-

denly appeared some oozing of blood about the lower right premolar and there were innumerable pet-

echial hemorrhages on the lower extremities. The blood count showed erythrocytes, 4,810,000 per

Cu. mm.; hemoglobin, 73 per cent (io.� grams) Sahli; leukocytes, ii,,cc cells per cubic millimeter; and

platelets, 2.15,000 per cubic millimeter. Following application of the sphygmomanometer cuff to the

arm, and elevating the pressure to just above diastolic, there was the appearance of petechial hemorrhages

in the antecubital fossa. Chryso therapy was discontinued until on examination, March i8, 1946, the

hemorrhagic tendency had completely subsided. On this date the hemoglobin had increased to 84 per

cent but there were no significant changes in the erythrocytes of platelets.

Injections of colloidal gold were started and repeated at intervals of one week until July 8, 1946,

when petechial hemorrhages reappeared in the skin. On this occasion the blood platelets were found re-

duced to ioo,ooo per cubic mm. The patient reported at intervals of one week until Sept. i6, when she

stated that she had had a severe epistaxis and, for ten days, a constant menstrual flow. Examination of

the blood showed erythrocytes, 3,670,0cc per Cu. mm.; hemoglobin, � per cent; platelets iio,occ per

Cu. mm.; and leukocytes 7450 per Cu. mm. There were � per cent eosinophiles.

During the month of September the patient suffered frequent attacks of epistaxis, and on the occur-

rence of the menstrual flow the period extended over fourteen days instead of the usual four days. On two

successive days she was given whole blood transfusions of �oo cc. Roentgen irradiation of the ovaries was

resorted to as an attempt to induce artificial menopause. The menses failed to appear on the expected date,

but bleeding elsewhere had become more profuse. On Oct. 2.3, there was continuous oozing of blood from

the nose and the gingival margins. Large ecchymoses appeared in the skin and large numbers of red blood

cells were observed in the urine. An enumeration of the platelets revealed io,ooo per Cu. mm. of blood.

The bleeding time was greatly prolonged. A specimen of blood showed a tendency to coagulate after a

lapse of ten minutes but the clot was soft, friable, and failed to retract. A sternal puncture showed marked

erythropoietic activity as evidenced by large islands of nucleated normoblasts and erythroblasts. There

was moderate myeloid hyperplasia. There was a slight increase in the number of megakaryocytes. These

seemed rounded, somewhat opaque, and showed no evidence of platelet production. For the past week the

patient had been given four transfusions of whole blood without materially altering the bleeding. It was

apparent that the patients condition was becoming critical and was approaching the state of purpura

fulminans. On Oct. 2.4, splenectomy was performed by Dr. Leon Goldman. The spleen was found enlarged

to about twice its normal size. With the exception of a mild febrile reaction following a transfusion,

the patient’s postoperative course was without untoward event. The abnormal bleeding stopped. Four

hours after the operation was terminated, the blood platelets were iio,ooo per Cu. mm.; twenty-four hours

later they were 32.5,0cc per Cu. mm., and three months later were 55o,occ per Cu. mm.

COMMENT

The fourth case history reported here differed essentially from the preceding

three in the duration and severity of the hemorrhagic tendency. Two months after

the first episode of thrombocytopenia a second series of injections of gold salt was

started only to be interrupted at the end of four months because of a recurrence of

bleeding. For the next three months the patient continued to exhibit spontaneous

bleeding of varying degree. Finally with the occurrence of frank hemorrhage from
the mucous membranes it was apparent that there was an acceleration in the bleed-

ing disturbance. Splenectomy was performed following which there was a com-

plete disappearance of the abnormal tendency to bleed.

DIscuSsIoN

The cause for the thrombocy topenia which may occur during the course of gold

therapy is not well understood. It is possible that it may be an allergic phenomenon
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wherein the megakaryocytes become so altered as to interfere with the production

of platelets. In the three patients on whom sternal puncture was performed, it was

observed that the megakaryocytes, although slightly increased in number, ap-

peared to be deficient in platelet production. This reaction, however, is not unique

for the thrombocytopenia that occurs in gold therapy, since various investigators,

including Frank5, Limarzi’, and Dameshek and Miller7 have described the apparent

inactivity of the megakaryocytes in cases of socalled idiopathic thrombocytopenia.

In recent times the term ‘hypersplenism” has appeared in the medical literature.

It is presumed that an abnormal spleen acts upon the bone marrow, or more specifi-

cally the megakaryocytes, to produce an inhibitory mechanism. Emphasis for this

postulation is found in the greatly increased production of platelets soon after

splenectomy.

The management of a patient with thrombocytopenia induced by gold salt

therapy offers a serious problem to the clinician. In most instances the abnormal

bleeding is of short duration. On the other hand, the bleeding may become en-

hanced and prolonged, may fail to respond to transfusions and ultimately lead to

the patient’s death. The question arises as to whether splenectomy should or should

not be performed. It has been the consensus of opinion among surgeons’ that

“splenectomy is not indicated but rather contraindicated in secondary thrombo-

cytopenic purpura due to severe infections or intoxications.” In none of the other

reported cases of thrombocytopenia secondary to gold had splenectomy been at-

tempted. In the present case the mild hemorrhagic disturbance of four months’

duration became suddenly accelerated by the appearance of marked bleeding from

the mucous membranes. It was felt that since the life of the patient was in danger,

splenectomy was advisable. Soon after the operation there was a dramatic response

of the platelets which led to the recovery of the patient.

Of interest in connection with the case reported here is the one reported by

Farfel,9 wherein a patient with thrombocytopenia due to sulfathiozole therapy

recovered following splenectomy.

SUMMARY

Of i6o patients treated with gold salt therapy, four developed thrombocytopenia

with mild purpuric manifestations. In three patients there was a spontaneous re-

mission and the hemorrhagic tendency disappeared in about one week’s time.

In the fourth patient there was a second occurrence of thrombocytopenia which

persisted over a period of four months, and finally failed to respond to transfusions.

Splenectomy was followed by a dramatic rise in the blood platelets and recovery

of the patient.
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