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The clinical rvursc of 4 paGents with hyyertl~y~oidism and urticaria a,nd 2 patients 
wit!k tkyperthyroidiSm and generalizerl prwritus alone strongly mggest an RtioTogic 
relationship. There was no specific difference in this group of patients &cn com- 
pored w.ith the general lkyperthyroid population Gth wgard to age, race, menstIwc1 
status, allergic history, duration of hyperthyroic&m, physical findings, or the 
ltabolatory ,&&ices of thyrotozicosis. Tlke wtioarti or pruritus did not respwktl 
to antih,istamines but cleared with control 01 the hyperthyroid state. l’he exact 
mechancnism by which hypert!kyroidism cawes wrticnria and pruritus i,s not known. 
SOme theoretic relationships betu'een tlkG ~kyp(~rt~ky~Oid State, kinin actiuation, and 
otctecholnmine nctivity are discussed. 

T’rticaria or pruritus alone are uncommon dcrmatologic manifestations 
of hyperthyroidism and are seldom stressed in review articles on hypcrthyroitl- 
isni.‘-.’ 

The infrequency of these two clinical phenomena is suggested by Rothfield” 
in his review of IO8 cases of hyperthyroidism. Ilc found that pruritus appeared 
at the onset and disappeared with the control of the hyperthyroidism in 5 pa- 
tients, while 2 others had urticaria which varied with the degree of hyper- 
th~roidism. Pruritus as a chief manifestation of Ihyrotoxicosis has been described 
in 7 patients. Ra 7 There haxe been no detailed reports of u&aria as a prominent 
finding in this disease. 

Although relat.ively benign symptoms of a major metabolic disease, it is the 
severe urticaria and pruritis that may first lead the patient to seek medical 
attention. A greater awareness of this relationship on the part of physicians 
would allow earlier diagnosis of the primary disorder. 

Thtt purpose of this study is to report 4 cases of hy~~erthyroidis~n with urti- 
caria and 2. with generalized pruritus alone and to present speculations about 
the pathophgsiologic mechanisms of these manifestations. 
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CASE REPORTS 
Case 1 

D. O., a X&year-old Puerto Rican premenstrual schoolgirl was followed over a 4 
year period. She presented with a 6 month history of nervousness, insomnia, swelling 
of the neck, and increasing protrusion of the eyes. 

Significant physical findings were: blood pressure 110/68 mm. Hg, pulse rate 112 
beats per minute, slight exophthalmos, symmetrically enlarged thyroid, and a fine tremor 
of the hands. 

Initial laboratory data were: hemoglobulin 9.5 Gm. per 100 ml., hematocrit 33 per 
cent, white blood cell count 5,800 per cubic millimeter with 64 per cent polymorphonuclear 
leukocytes, 30 per cent lymphocytes, 3 per cent monocytes, and 3 per cent eosinophils, 
serum protein-bound iodine 10.1 pg per 100 ml., serum cholesterol 174 mg. per 100 ml., 
24 hour radioactive iodine thyroidal uptake 100 per cent and a scan showing diffuse 
uptake, and a negative test for antithyroglobulin antibodies. 

The patient was treated with 5 mg. of methimazole 3 times a day with resultant 
symptomatic relief. She was unreliable in taking medication and returned after 4 
years with the complaints of sweating, tachycardia, and recurrent itching and hives for 
1’h years during those periods when she had not taken medication. Diphenhydramine was 
ineffective in relieving the urticaria. 

No previous history of urticaria was elicited nor were drugs, foods, infection, or emo- 
tional stress incriminated. 

Significant physical findings included underweight, hyperactivity, mild exophthalmos, 
pulse rate 110 beats per minute, thyroid enlarged 2% times normal with a bruit, and dif- 
fuse urticaria over the arms, chest, and abdomen. 

The serum protein-bound iodine was 9.0 pg per 100 ml., and 24 hour radioactive 
iodine thgroidal uptake was 78.2 per cent. 

Methimazole was restarted, and 2 months later, the urticaria and other symptoms of 
hyperthyroidism were gone. 

Commelzts. This patient first developed urticaria after a number of exacerbations of 
hyperthyroidism. The urticaria behaved as did the other manifestations of hyperthproid- 
ism, being controlled through antithyroid medication. 

Case 2 

D. T., a 23.year-old Caucasian housewife, was followed over a 6 month period. She pre- 
sented with a 2 month history of hives, initially intermittent, involving the hands, forearms, 
and thighs. One month prior to her visit the hives gradually became more intense, constant, 
and generalized, involving the entire body including the palms and soles. Diphenhydramine, 
hydroxyzine, cyproheptadine, and a brompheniramine-phenylephrine compound were ineffective 
in relieving the urticaria. There was slight anxiety, anorexia, and a 7 pound weight loss but no 
other symptoms suggesting hyperthyroidism. 

No previous history of urticaria was elicited, nor could a relationship be established to 
drugs, foods, infection, or emotional stress. 

Significant physical findings mere : blood pressure 130/70 mm. Hg, pulse rate 10s beats 
per minute, thyroid barely palpable, and the skin, including the palms, was warm and dry 
with multiple hives of varying size covering the entire body. 

Initial laboratory data were: hemoglobin 14.4 Gm. per 100 ml., hematocrit 43 per cent, 
white blood cell count 10,200 per cubic millimeter with 66 per cent polymorphonuclear leuko- 
cytes, 33 per cent lymphocytes, and 2 per cent eosinophils, serum protein-bound iodine 14.3 
pg per 300 ml., serum cholesterol 178 mg. per 100 ml, thyroxine-by-column 11.2 pg per 100 
ml. (normal 2.9 to 6.4), 24 hour radioactive iodine thyroidal uptake 59.8 per cent (46.9 peI 
cent after triiodothyronine suppression, 75 pg per day for 7 days), and antithyroglobulin 
antibody titer less than 1: 16 (normal under 1: 32). 

The patient was placed on 60 mg. of methimazole per day and within 10 days noticed a 
marked decrease in frequency, number, and severity of the hives. Subsequently a scattering 
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of hives has been noted infrequently. Thyroxine-by-column in the fourth month after initiation 
of therapy was 5.4 pg per 100 ml. 

Comments. Urticaria was the most prominent clinical manifestation of l~ypertl~yroidism in 
tllis woman and cleared rapidly Once antithyroid medication was start&. 

Case 3 

A. IL, a 67.year-old Caucasian housewife, was followed oyer an 11 month period. Initial 
complaints were nervousness, palpitation, and increasing ncek size for 12 months, an ill- 
creased number of daily bowel movements and 8 pound weight loss for 4 months, and gcn- 
eralized persistent hives for one month. Diphenhydramine was ineffective in rfxlieving the 
urticaria. 

h 3 day episode of urticaria occurred 35 years before,, the cause being unknown. A rela- 
tionship could not be established to drugs, foods, infection, or cmotioual stress in the current 
presentation of urticarin. 

Significant physical findings were: blood pressure 150/90 mm. Hg, pulse rate 100 beats 
per minute, thyroid diffusely enlarged, fine tremor of the hands, and multiple hives ou the 
arms and chest. 

Initial laboratory data were: hemoglobin 12.5 Gm. per 100 ml., hematocrit 39 per cent, 
white blood cell count 5,000 per cubic millimeter with 40 per cent polymorphonuclear 
leukocytes, 57 per cent lymphocytes, 2 per cent monocytes, and 1 per cent eosinophils, 
serum protein-bound iodine 11.0 pg per 100 ml., serum cholesterol 183 mg. per 100 ml., ant1 
24 hour radioactive iodine thyroidal uptake 66.2 per cent with prominent right lobe en- 
largement. 

One month after the patient had been referred for radioactive iodine t,herap?;, there 
was no change noted in either urticaria or hyperthyroid manifestations. It was found that 
she had mistakenly been given another diagnostic uptake (60.0 per cent) and serum pro- 
tein-bound iodine (14.0 pg per 100 ml,) instead of the therapeutic dose. She was then 
treated with 5 me. of radioactive iodine. Within 3 weeks the urticaria had completely 
cleared, other symptoms gradually subsided, and a 17 pound weight gain was recorded 
in the 2 months after therapy. 

Significant physical findings at this time were: blood pressure 160/90 mm. Hg, pulse 
rate 78 beats per minute, the thyroid appeared smaller, and tremors of the hands and 
ureticaria Were no longer present. The 24 hour radioactive thyroidal uptake was 11.7 per 
cent. Five months later there was no evidence of hyperthgroidhism or urtiearia. 

Comments. The patient was a postmenopausal woman who developed urticaria 11 mont,hs 
after the onset of hypcrthyroidism. Urticaria led the patient to seek medical attention. The 

mistaken second diagnostic radioactive iodine uptake served as a clinical experiment to 
demonstrate that relief of the urticaria was directly related only to the course of the 
hyperthyroid state. 

Case 4 

M. D., a 70-year-old Caucasian female housekeeper, was followed over a 9 month 

period. Initial complaints were increasing anxiety for 13 months, a 10 pound weight loss, 
gradual increase in heart rate and hand tremors for 8 months, and generalized urticaria 
and progressivo ophthalmoplegia for one month. Diphenhydramine, chlorpheniramine, and 
bromphenira.mine were ineffective in relieving the urticaria. 

During the previous 25 years the patient had suffered infrequent 1 to 2 day episodes 
of urticaria of unknown etiology. A relationship could not be established to drugs, foods, 
infection, or emotional stress in the current presence of urticaria. 

Significant physical findings were: blood pressure liO/OO mm. Hg, pulse rat,e 100 
beats per minute, moderate ophthalmoplegia, diffusely enlarged thyroid, and a fine tremor 
of the hands. Multiple hives were present over her entire body. 

Initial laboratory data included: white blood cell count 4,850 per cubic millimeter 
with 37 per cent polymorphonuclear leukocytes, 50 per cent lymphocytes, 4 per cent 
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monocytes, 1 per cent basophils, and 8 per cent eosinophils, serum protein-bound iodine 
8.0 pg per 100 ml., serum cholesterol 180 mg. per 100 ml., and 24 hour radioactive iodine 
thyroidal uptake 48 per cent. 

Three weeks after radioactive iodine therapy, the patient noted improvement iu 
tachycardia, tremors, arrd urticaria. Six weeks later the urticaria had completely cleared, 
ant1 she had been symptom free for the next 4 months when last seen. At this time the 
serum protein-bound iodine was 4.5 pg per 100 ml., and serum cholesterol was 300 mg. 
per 106 ml. 

Comments. The patient developed urticaria 12 months after the onset of hyperthyroid 
symptoms. Despite these prominent symptoms, it was the urticaria that first led her to seek 
medical attention. The urticaria disappeared upon return to a euthyroid state. 

Case 5 

A 26.year-old Negro housewife was followed over a 3 year period. She presented with 
persistent progressive generalized pruritus, 23 pound weight loss, multiple daily bowel 
movements, palpitation, tachycardia, neck enlargement, and increasing anxiety of 14 
months duration. Hydroxyzine and brompheniramine did not relieve the pruritus. 

No previous history of pruritus or urticaria could be elicited, nor could a relationship 
be established to drugs, foods, infection, or emotional stre:ss. 

Significant physical frndings were: blood pressure 136/72 mm. Hg, pulse rate 108 beats 
per minute, a rapid and explosive speech pattern, slight exophthalmos and lid lag, thyroid 
diffusely enlarged, and a fine tremor of the hands. Multiple skin excoriations were present 
on the extremities, chest, and abdomen. Hydroxyzine, ephedrine, and brompheniramine 
were ineffective. 

Initial laboratory data included: hemoglobin 12.3 Gm. per 100 ml., hematocrit 26 
per cent, white blood cell count 6,100 per cubic millimeter with 42 per cent polymorpho- 
nuclear leukocytes, 48 per cent lymphocytes, 8 per cent basophils, and 2 per cent eosin- 
ophils, serum protein-bound iodine 11.0 pg per 100 ml., and serum cholesterol 115 mg. per 
160 ml. 

The patient was placed on methimazole, 45 mg. a day. Because of a poor response, 
Lugol’s solution was added 11 days later. Within 72 hours the pruritus and other symptoms 
of hpperthyroidism were brought under control. 

The patient was maintained on methimazole and thyroid extract for one year when 
they were voluntarily* discontinued. Gradually the initial signs and symptoms of hyper- 
thyroidism, including generalized pruritus, recurred. Methimazole was reinstituted and the 
pruritus subsided as the antithyroid medication became effective. 

Comments. Generalized pruritus was the major initial symptom of hyperthyroidism in this 
patient. Several physicians attempted symptomatic therapy of the intractable pruritus and 
overlooked the existing hyperthyroid state. Antithyroid therapy relieved the pruritus 
along with the other manifestations of hyperthyroidism initially and following the second 
exacaerbation. 

Case 6 

11. G., a Gl-year-old Caucasian unmarried saleswoman, was followed over an S month 
period. Initial complaints were hand tremors and 25 pound weight loss of 24 months 
duration, mild intermittent pruritus, palpitation, shortness of breath, ankle swelling, and 

generalized v\-eakness of 12 months duration, and severe, unremitting pruritus of the neck, 
arms, trunk, and legs of several days duration. She consulted a physician because of the 
intractable pruritus and was treated during the ensuing 3 weeks with chlorpheniramine 
and prednisone without effect. At this juncture hyperthyroidism was considered on the 
basis of persistent tachycardia, tremor, and warm, diaphoretic skin, and the patient was 
admitted to the hospital. 

?Jo previous history of urticaria was elicited nor were drugs, foods, infection, or 

emotional stress incriminated. 
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Significant physical findings were: blood pressure 14O/GO mm. Hg, pulse rate 130 beats 
per minute, warm dlaphoretic skin, fine tremor of the hands, and pedal edema. 

Initial laboratory data were: hematocrit 39 per cent, white blood cell count 6,400 per 
cubic millimeter with 54 per cent polymorphonuclear leukocytes, 39 per cent lymphocytes, 
4 per cent monocytes, and 3 per cent eosinophils, strum protein-bound iodine 14.0 and 24.0 
fig per 100 ml., serum cholesterol 130 mg. per 100 ml., and 21 hour radioactive iodine 
thgroidal uptake 80 per cent. 

On the fourth hospital day the patient developed severe anxiety, agitation, rectal 
temperatures to 105.2” F., pulse rates to 148 beats per minute, diarrhea, and signs of con- 
gestive heart failure. She was treated for thyroid storm with intramuscular reserpine, 
intravenous sodium iodide, prednisone, antibiotics, hypothermia blanket, and methimazolc. 
Digoxin, oxygen, and diuretics were administered for heart failure. The pruritus persisted 
during the week of thyroid storm and in a milder form for the following 2 weeks. Subse- 
quently, pruritus has not been present. Radioactive iodine was administered, and 8 
months later the patient has continued to be asymptomatic with a serum protein-bound 
iodine of 6.0 gg per 100 ml. 

Commer&. Although hyperthyroid symptoms were present in this patient for more than 
2 pears, it was not until the pruritus became unbearable that medical attention was sought. 
The severity of the pruritus diverted the physician from suspecting the presence of hypcr- 
thyroidism for several weeks, and thyroid storm ensued. On intensive antithyroid therapy, t,he 
intractable pruritus slowly cleared along with the other manifestations of hyperthyroidism. 

DISCUSSION 

All patients were women, ranging in age from 12 to 70 years. There was 
no relationship between the appearance of skin manifestations and age, race, 
menstrual status, duration of hyperthyroidism, physical findings, or the labora- 
tory indices of hyperthyroidism (Table I 1. 

The relationship between thyrotosieosis and its dermatologic manifestations 
is obscure, since the latter may have multiple etiologies. Urticaria may be due 
to a variety of causes,8-10 including hypersensitivity reactions, cholinergic re- 
actions, infection, physical factors, such as stroking the skin, pressure, light, 
heat or cold, and emotional factors. The cause of chronic urticaria, however, 
is usually not found.* 

Chemical mediators such as serotonin, acetylcholine, histamine, and the 
kinins have been suggested as possible causes of pruritus and the wheal and 
flare characteristic of urticaria. 9, lo However, serotonin causes erythema, not 
whealing, in human subjects. I1 Acetylcholine produces a characteristic type 
of wheal and flare* not observed in our patients. Neither was the urtiearis 
or pruritus induced by heat or effort, as would be expected if caused by- 
acetylcho1ine.l” 

The possihilit,y that the urticaria of hyperthyroidism might be related to an 
autoimmune phenomenon must be considered, since a variety of autoantibodies 
to components of the thyroid gland (thyroglobulin, microsomes, colloid antigen, 
nucleus) have been described in this disease. I2 However, levels of antithyro- 
globulin antibodies were normal in the 2 patients tested, and urticaria has not 
been described a,s a prominent symptom in patients with Hashimoto’s disease, 
a condition in which the highest levels of these antibodies are found.13 An- 
other immunoglobulin found in the plasma of patients with Graves’ disease, 
long-acting thyroid stimulator (LATS), has been measured with particular 
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TABLE I. Patient summary 

Patient data Urticaria Pruritus 

Case No. 1 2 3 4 5 6 

Age (yr.1 12 23 67 70 26 61 

Race PR C c C N c 

SCS F F F F E F 

Hyperthyroid symptoms 36 0 11 12 0 “4 
prior to urticaria- 
pruritus (mo.) 

Eye Signs (O-4+) l+ 0 0 2+ It 0 

Pulse rate 112 108 100 100 120 130 

\Veight loss (pounds) - 7 8 10 23 25 

Location urticaria- Brms, General- Arms, Trunk, General- General- 
pruritus chest, ized chest extrem- ized ized 

abdomen ities 

Response to anti- None None None Worse None None 
histamines 

&rum PBI (pg/lOO 10.1 14.5 9.7 8.0 11.0 
ml.) (normal 4-8) 

14.0,24.0 

Serum cholesterol (mg./ 174 173 158 180 115 130 
100 ml.) (normal 
X0-250) 

24 hr. RAI uptake (To) 100 59.8 66.2 48 80 
(normal 15-45s) 

Antithyroglobulin titer 0 
(normal < 1:32) 

< 1:16 

PR = Puerto Rican, C = Caucasian, N = Negro, PBI = protein-bound iodine, RAI = 
radioactive iodine. 

regu1arit.y in the plasma of patients with another dermatologic manifestation 
of hyperthyroidism-pretibial myxedema.l” LATS levels, however, remain 
elevated for up to 2 years, even after complete radioablation of the thyroid 
gland,15 while the urticaria and pruritus in our patients seemed related to the 
severity of the hypermetabolic state. 

While histamine has long been considered the most important mediator 
in pruritus and urticaria,lOl I1 antihistamines were ineffective in relieveing the 
urticaria and pruritus in our patients, Furthermore, histamine does not cause 
itching without objective skin manifestation,16l17 as was the case in 2 of our 
patients. 

Patients with chronic urticaria exhibit varying responsiveness to antihist,a- 
mines,*~ I8 strengthening the possibility of mediators other than histamine. Juhlin 
and Michaelssonlg treated 6 such patients unrelieved by antihistamines and 
corticosteroids with intravenous infusion of a commercial kallikrein inhibitor, 
Trasylol. The daily urticarial eruptions cleared for periods of 5 to 90 days. 
Kallikreins are a group of peptidases which, when activated, convert kinino- 
gens to kinins, shown to cause both prnritus and the wheal and flare characteris- 
Cc of urticaria.ll, 20, *I 



VOLUME 48 
NUMBER 2 

Urticaria and hyperthyroidism 79 

The relationship of the thyroid hormones to the kallikrein-kinin system 
11a.s not been studied specifically. The increase in local tissue metabolism in 
hyperthyroidism results in increased heat production and an acidic environ- 
ment.‘“* 2:j Furthermore, since evidence exists for increased catabolism of pro- 
tein in thyrotoxicosisZ4 or in animals given large quantities of thyroxine,‘j 
increased release of tissue proteolytic enzymes is possible. Any or all of these 
three factors-heat, tissue acidity, and increased proteolytic enzymes-are 
conduci~c to the activation of the kininogens to kinins by kallikrein9 which 
could cause pruritus or urticaria. The development of a slightly acid tissue pH 
contributes to the accumulation of kinins (bradykinin, lysyl-bra,dykinin) by a 
reduction in kininase activity and the formation of a kininase-resistant kinin 
(methyl-lysyl-bradykinin) , as well as by a reduction of kallikrein inhibitor.“7 

Cutaneous vasodilatation, which is a prominent feature of hyperthyroidism, 
is an important factor in lowering the threshold to itcli.Zs The parenteral atl- 
ministration of a vasoconstrictor (ergotamine) has been demonstrated to tran- 
siently relieve the pruritus of hyperthyroidism.G 

Many of the signs and symptoms of hyperthyroidism (tachycardia, increased 
cardiac output and systolic blood pressure, palpitation, tremor, sweating and 
heat int,olerance, increased metabolic rate, and weight loss) are similar to 
those produced by excess exogenous or endogenous catecholamines.‘“* 3o Most 
evidence indicates normal serum,2g urinary,31 and myocardia132 cathecholamine 
levels. The alternate explanation-that there is increased sensitivity to normal 
catecholamine levels*“, x0 mediated, perhaps, by the effects of both thyroxine 
and the catecholamines on adenyl cyclase activation-has been challenged in a 
recent review.33 Nevertheless, sympathetic blockade has been shown to reduce 
many nletabolic34 and clinica13” manifestations of hyperthyroidism, including 
prurituqG while all chemical indices of increased thyroid activity remain un- 
cha,nged. Since many of the previously mentioned features of t,he hyperthyroid 
state which could play a role in the activation of kinins (increased tissue me- 
tabolism, heat reduction, tissue pH, vascular tone, and permeability) could 
be mediated through a catecholamine effect, the effect of sympathetic blockade 
on the urticaria of hyperthyroidism would be of great interest. To our knowledge, 
this has not been reported. 

Clearly, further studies are necessary to clarify the role of these interrelated 
systems in pruritus and urticaria, and in hyperthyroidism in general. Such 
studies are under way in these laboratories.34y 36 

Despite the complexity of the possible mechanisms by which the hyper- 
thyroid state may contribute to these cutaneous symptoms, the 6 patients pre- 
sented in this report illustrate some important clinical facts : 

1. Pruritus and urticaria may be the symptoms of hyperthyroidism that 
first bring the patient to the attention of a physician. 

2. These symptoms tend to be chronic and intractable and do’ not respond t,o 
conventional symptomatic therapy but clear with control of the hyperthyroid 
state. 

3. Awareness of the relationship by the general physician may lead to 
earlier diagnosis of the primary disorder. 
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