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Illtractable asthma, together with side effects of drugs used in its treat- 
ment, may mimic many symptoms associated with hyperthyroidism, such as 
extreme anxiety, tachpcardia, palpitations, dyspnea, sweating, loss OS weight., 
weakness, and tremors. The frequency of tither asthma11 2 or hyperthyroidism 
in the general population is such that, it. is not surprising that. occasionally t,hese 
two diseases occur concurrently in the same individual. When the presenting 
complaint is severe asthma, the diagnosis of concurrent hypcrthyroidism may not 
be readily apparent. 

A review of literature has revealed few pertinent references. In 1966, 
Schwartz3 studied 99 allergy patients and 35 control patients ant1 concluded 
that there was no apparent association between the presence of an atopic state 
and functional thyroid abnormalities, In 1968, Kasperlik-Zaluska” reported 
“two cases of bronchospastic states imitating bronchial nst>hma and associated 
with hyperthyroidism.” In both casts, dyspnea was the most, prominent symp- 
tom, and in both cases dyspnea disappcarcd upon effecting an emhyroid state 
with “thyreostatic drugs.” 

This report presents cast historic% of 5 patients with scvcrc asthma con- 
sidered intractable until the diagnosis alul therapy of an associated hyper- 
thyroid state sesultetl in prompt and striking improverncnt. 

MATERIAL AND METHODS 

In 1965 our initial patient, P. V.! was hospitalized because of intractable asthma. 
During this admission an additional diagnosis of hyporthyroidism was made, and propyl- 
thiouracil (PTU) therapy ~-as begun. With this antithyroid therapy, the patient’s asthma. 
responded promptly and dramatically. Because of this impressive response in severe status 
asthmaticus, an att,empt has been made over the past six years to study prospectively our 
asthmatic patients, in both private allergy practice (G. 8.) and the Rhode Island Hospital 
Allergy Clinic, by questioning them in detail ahout symptoms especially suggestive of 
abnormal thyroid function. Asthmatic: patients with any question of abnormal thyroid symp- 
toms were referred to an endocrinologist for further evaluation. 
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A generally standardized protocol of laboratory tests included chest and sinus 
roentgenograms, urinalysis, complete blood count, blood urea nitrogen, lupus erythematosus 
cell preparation, electrolytes, serum protein electrophoresis, immunoglobulin levels (IgA, IgG, 
and IgM), arterial blood gas studies (pH, Pcoa, Pop, 0, saturation, and total CO,), a 
complete battery of pulmonary function tests, allergy skin tests to common inhalant 
allergens* by the scratch technique and intracutaneous method when the latter was indicated, 
and a battery of thyroid function tests, including measurements of protein-bound iodine 
level (PBI), thyroxine level (T,), radioactive triiodothyronine resin uptake (T,), and 
24 hour thyroid radioactive iodine (Il:n) uptake. The pulmonary function tests, performed 
in the Division of Pulmonary Diseases,+ included measurement of separate lung volumes, 
ventilation rates, and measurements before and after aerosolized bronchodilators of the 
maximum expiratory flow rate, maximum inspiratory flow rate, per cent vital capacity in 
one and 3 seconds, forced expiratory volume in one second, peak flow rate, and airway 
resistance. In addition, serum was drawn and stored at 0” C. under sterile conditions for 
special immunologic procedures for detection of possible antithyroid and antilung antibody 
with the use of TA-test: and double-diffusion Ouchterlony technique for evidence of any 
serum precipitins against both thyroglobulin (10 mg. per cubic centimeter.) and a crude 
aqueous extract of human lung tissue. 

CASE HISTORIES 
Case No. 1 

Patient P. V., a 29.year-old Caucasian woman, had been in good health until the past 
year when she experienced the acute onset of marked wheezing and dyspnea. Her episodes 
of asthma rapidly increased in frequency and severity to the point of causing the patient to 
become virtually bedridden, and she required frequent hospitalizations. She responded poorly 
to treatment with bronchodilators, iodides, and steroids (up to a maintenance dose of 30 
mg. of prednisone daily). At times it was felt that epinephrine and intravenous aminophyl- 
line may have made her worse. During the preceding year, the patient had lost approximately 
19 pounds, had intermittent diarrhea, and increased sweating. She was nervous and irritable, 
and she complained of prominent eyes, loss of hair, and change of menstrual pattern. 
On several occasions, aspirin caused severe bronchospasm. 

Physical examination. Physical examination revealed the patient, who was alert, thin, and 
anxious, to be in acute respiratory distress. Blood pressure was lOO/SO, pulse was 130 and 
regular. Examination of the chest revealed an increased anteroposterior diameter with 
intercostal retraction on inspiration; there was generalized expiratory wheezing throughout 
both lung fields. Her eyes appeared slightly exophthalmic, and a mild lid lag was detected. 
There was a fine distal tremor, and the skin was warm and moist. The thyroid was pal- 
pable but was not thought to be significantly enlarged. 

Laboratory tests. Sweat chloride, 5-hydroxyindoleacetic acid (B-HIAA) and urinary 17 
-ketosteroids were essentially normal. Total eosinophil count was 520. Arterial blood 
showed a pH of 7.45, PO, 55 mm. Hg, 0, saturation 89 per cent, total CO, 26 mEq. per 
liter, and PCO, 39 mm. Hg. PBI was 9.4 ,& per cent (normal 3.5 to 7.5), total iodine 11.7 
pg per cent, T, 40.4 per cent (normal 25 to 35), and 1131 uptake 11.7 per cent (normal 
20 to 50). Scan revealed a normal-sized gland. The complete battery of pulmonary function 
studies were interpreted as being consistent with obstructive airway disease of moderate to 
marked severity, with significant reversibility of airway obstruction after an aerosol 
bronchodilator. Allergy skin tests done to 48 inhalants and selected foods were essentially 
negative. 

Cotlrse in hospital. The patient continued to wheeze for most of her long hospital 

* Hollister-Stier Laboratories, Spokane, Wash. 
t We are indebted to the Pulmonary Division of Rhode Island Hospital for performance 

and interpretation of pulmonary function tests. 
$ Hyland Laboratories, Los Angeles, Calif. 
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stay despite intravenous aminophylline, steroids, and intermittent positive-pressure breathing 
(IPPB) . Bronchoscopy was negative, and a bronchial mucosal biopsy showed chronic in- 

flammation with f!osinophilin. Because of the persistence and severity of the asthma, the 
patient’s clinical evidence of hyperthyroidism~ 3nsL the elevated TS uptake and PRI, a 
trial of propylt,hiourncil (PTU) was initiated despite the low 1131 uptake (patient had 
used iodides intermittently). After 3, 5 day p(?riod on antithyroid medication, she im- 
proved dramatically on PT’U and was discharged free from wheezing and subsequently had 
only an occasional, transient episode of mild asthma. At a later date, (luring hot weather., 
l~ypoadrenororticism WIS suspected because the paliwt became wry Icthargir, during the 
course of an scuto pharyngitis. She improrcd nmrktdly on stf:roids and was maintained on 
a minimal amount, of cortisour a&ate orally owl P’W. PTli was discontinued on a trial 
basis after npl~r0ximntcly one yt’:lr, after which the patient espericnced an episocle of 
\vlieezing which require11 hospitalization. PTlT was thrn again giwn for a period of months 
with improvement in asthma ; and when aph discontinued. the yatiuut rcrusinctl in :L 
euthyroid state. Rhe was rclativcly free from asthma for another year but was reaclmitted 
to the hospital because of cushiugoi~l appearnncc and hypertension. .\n :lttcrnpt to taper the 

steroid dosage resulted iu a severe @wle of asthma which progresst~l to acute respiratory 
insufficiency necessitating :i tracheotomy. Subswlwt~t work-up contlrmell the diagnosis o F 
hypoadrenocorticism. The patient has since bwrt maintaiued on 10 to 15 mg. of prednisone 
daily, and she has wmninetl euf.hyroid aud f’rw from whwzing I’c~r 1 he lant 3 pears. 

Case No. 2 

Patient IL l<,> a 35.year-old Claucasian mau, was udmittcd to the hospital for tmat- 
ment of a severe episode Of wheezing and dyspnea. He had a history of eczema and asthma 
since the age of five years and had also undergone resection of a benign thyroid adenoma 
at the age of 11 years. His asthma had been mild, and he had worked as a laborer until 
approximately one year prior lo his present :rtlmissiou, when his c:pisodes of asthma became 
progressively worse to the point at which he was unable to porform light work. lllergy skin 
tests done at an earlier date by the scratch technique had rcvealetl large positive rcartions 
to extracts of house dust, pollcus, and animal dnnders; the patient had been started on 
hyposensitization am1 had also bwu treated with bronchodilators, steroids, iodidea, and anti- 
biotics without much relief. During the preceding year he had lost 20 to 36 pounds despite 
a clearly excessive caloric intake. IIe complained of palpitations and of frequent bowel 
movements, up to 8 or 9 per day. He had experienced a &TOSS change in behavior pattern, 
consisting of markedly increased irritability and emotional lability manifested by frequent 
uncontrollable crying spells. 

Physical eznrninatiorr . Upon esaminat.ion thi> pat,ient was found to IX? in marked resl)iratory 
distress. Pulse was 130 per minute and regular, blood pressure was 1?0/70. The anteroposterior 
diameter of t,he chest was incrcawl, and intercostal retraction ws noted on inspiration. 
AuscuKation of the chest revealed generalized expirntory wheezing in both lung fields. The 
thyroid was palpably enlarged, but, there were no elicitable eye signs or tremor. 

Labornfovy i?sfs. Arterial hlootl. showed :L pH of $36, with PO, of 45 mu. Hg, O2 satura- 
lion 86 per wrrl, total CO, 23 rnEy. per litor, PCO, 42 mm. Hg. PRI was 10.1 pg per cent, 
total iodine over 20 pg per cent, T, 42.6 per c~eur, T, 2.3 pg per ecut (normal 2.6 to 7.1)) 
1~31 uptake 4X.7 per crnt, and basuI metabolism rate (RMB j + 16 per cent. Sinus roentgenograms 
rerealcd evidence of chrouic sinusitis. Pulmonary function tests were consistent with a 
moderately severe clr~greo of airway obstruction, lvith a significant reversible component after 
the administration of an :wrosol l~roncl~odilator. 

Hospitul. co?o-SC?. The patient was treated with bronchodilators, steroids, aud IPPB vvith 
slight improwmcnt, but he continued i-n have moderate wheezing. 110 \vns given a lherapeutic 
trial of propyltlliclu~rc:il, 600 rug. daily, in divided doses, and on this regimeri the patient 
showed dram&tic improvement in asthma, a return to normal emotional stabilit.v,, a decrease 
iu the numbtr of bo~vcl mowmcnts to two daily, and a stabilization of weight. Altliougli he 
continued to require bronchodilstors and oral steroids (10 mg. of prednisone claily), asthma 
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was well controlled, and he was able to return to work. After several months PTU was 
discontinued, and the asthma became much worse. On reinstituting PTU medication, asthma 
again dramatically improved. At a later date he received treatment with radioactive iodine 
and has maintained this improvement in asthma for the past 3 years, despite the fact that 
he has required exogenous thyroid medication for a subsequent state of hypothyroidism. 

Case No. 3 
Patient E. H., a 66-year-old Caucasian woman, was admitted to the hospital because 

of wheezing and shortness of breath of acute onset. She was unresponsive to epinephrine, oral 
bronchodilators, and intravenous aminophylline. The patient’s first episode of asthma had 
occurred 12 years prior to her present hospitalization; a work-up at that time revealed a 
hyperthyroid state, and she had been treated with radioactive iodine. She subsequently im- 
proved, and, though she continued to have intermittent episodes of wheezing, these were 
mild and controllable with oral bronchodilators. However, during the 8 months preceeding 
her present hospitalization, episodes of wheezing and shortness of breath had increased in 
frequency and severity to the point at which she was bedridden, despite the use of bron- 
chodilators and steroids. 

Physical ezaminntion. Upon examination, the patient was found to be in moderate res- 
piratory distress. Pulse was 120 per minute and regular, blood pressure was 130/90. The 
anteroposterior diameter of the chest was increased and the expiratory phase of respira- 
tion was prolonged. Upon auscultation, generalized expiratory wheezing was heard through- 
out both lungs. A fine distal tremor was noted, as well as mild lid lag. The upper pole of 
the thyroid was palpable upon deglutition. The trachea was displaced to the right, and 
there was increased sternal dullness to percussion. 

Laboratory tests. T, was 43.6 pg per cent, PBI 6.3 pg per cent, total iodine 7.0 pg 
per cent, and 1131 uptake 23.9 per cent. (This was later felt to be possibly an incomplete 
reading as it was performed in a conveutional manner by the technician, who was unaware 
of the substernal extension of the thyroid in this patient). Pulmonary function tests were 
indicative of severe obstructive lung disease, with slight improvement after bronchodilator 
aerosol. Paranasal sinus roentgenograms revealed sinusitis. Roentgenograms of the chest 
and a barium swallow confirmed the presence of a substernal goiter. Allergy skin tests to 
common inhalants and selected foods were negative. 

Hospital course. The patient responded well to treatment with intravenous steroids, 
aminophylline, and IPPB. An endocrine consultation was obtained, and the patient was 
considered to be clinically hyperthyroid. She was given 10 me. of radioactive iodine with 
improvement after about 3 weeks. The patient’s asthma stabilized and has been controlled 
on bronchodilators and an average of 10 mg. of prednisone daily for the past 3 years. 

Case No. 4 

Patient L. A., a 49-year-old Negro woman, was admitted to the hospital for the tenth 
time for treatment of status asthmaticus. There was a past history of pulmonary tuberculosis 
diagnosed at age 34, which required a left pneumonectomy and had remained inactive for 
the past 10 years. Her episodes of asthma dated to her teens and had become progressively 
worse, requiring frequent emergency treatment. Repeated chest roentgenograms prior to age 
34 were negative for tuberculosis. Her other symptoms were preference for cold weather, stiff- 
ness of both hands, perspiration upon minimal effort, at least 2 bowel movements daily, and 
increased menstrual flow. 

Physical emntination. Examination showed the patient to be thin and dyspneic. Blood 
pressure was 130/90, pulse was 97 per minute and regular. The left hemithorax was de- 
formed secondary to an old pneumonectomy. There were inspiratory and expiratory wheezes 
audible throughout the right lung field. The thyroid was not palpably enlarged. 

Laboratory tests. Arterial blood revealed a pH of 7.49, with PO, of 60 mm. Hg, 0, 

saturation of 92 per cent, total CO, 29 mEq. per liter, PCO, of 39 mm. Hg. PBI was 3.4 pg 
per cent, total iodine 8.6 pg per cent, 1131 uptake 35.5 gg per cent, and T, 31.1 per cent. 
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Chest roentgenogram upon admission x:zs rcpori ed 2s consistent with a lefi pncumonc~alomy. 
The right lung was clear and moderately hyperwrated. ,2 few fibrotic streaks were present 
in the right apex. No signs of uctive tuberrulosiP wre notetl. E’:ir;ln:rs:~l sinus rocntgenograms 
revealed chronic sinusitis. ‘ECG ~1s consist,fbnt, wit11 car pulmonnle. Pulmonary funct,ion trsts 
Tvere reported as consistent with ol)stxw,tiw lung disease of m:trketl severity with improw- 
mcnt in the airway rwintnncn :I fi (2~ the :tdminintrntitru of :1n aerosol hronchotlil:~~tor, 9hc was 
treated with I~PPB, .scdativrs, an11 xni ibioi its aud improved somrwlrat, but she did not become? 
free from wheezing. Bwausr of the clinic~al cvidww suggestive of h\;p”rtllproidisrn, her I~lcvnted 
PBI and her relative refractoriwss to convention:A trezbnent, it was decided to give the 
patient a therapeutic trial of PTP. Ou 11~ thirfl day of PT ti lhc~rttpy her whcesing ceased 
completely, and she was discharged from tlw hospital. After several months PTU was 
discontinued, and her subjective symptoms of llypurthyroidism promptly returned togethc>r 
with worsening of her asthma. l+‘or thi:: w:,son the [J:ltic7~t wns treated with r:ldioactive 
iodine, after which the asthrtm has lJwn c~)utrolIrtl WL nn outpxtillnt basis l’or the past year. 

Case No. 5 

Patient B. E’., a K-year-old Cnw:~xmn fern:~l~~, \v:*s first. stw ;~s an outpatient tw:aus~: 
of acute onset of wheezing and dyspnea. She had been well except for chronic Gnusitis until 
3 months prior to her current difficulties, xhcn she began to notic,e increased nervousness, 
anxiety, tremors, and palpitations. She had also cxpcrienced :In unc~spected IS pound weight 
loss despite ma.intenance of her usual food intake. ;\llergy skin t&s were negative. Thyroitl 
studies at this t,ime revealed a PBJ of 8 mg. p’r cent, total iodine X.8 pg pclr cent, ‘l’:, 36.2 
pg per cent, and BhIR, + 17 per cent. .J. fw tl:~ys prior tu :L scheduled hospitalization for a 
nns:tl p0lypc~~tonrp and antrul window op~33tion, she had another episode of :Ahmn which 
required admission, and she was finally controlled with intravenous steroids. Nasal polypccton~~~ 
and antral windows mere performed, and the patient was tapered off steroids. She improved 
markedly after surgery aud was completely ns~mptornatic. Repent thyroitl fuwtion studies 
were normal. Approximately 10 weeks lst,er, she had another episodr of severe wheezing ant1 
was admitted to the hospital in status asthmaticus and respiratory f:rilurc>. 

Pkysical eznminutio72. ITpon cwmination, the pat,icnt was found to be in m:lrketl ws- 
piratory distress. Pulse w:w 130 per minute :~l regular, blood prcssurc was 11-O/60. 
Examination of the chest showed :,n increased anteroposterior dixmetcr, mild intercostal 
retraction, and cspiratory wheezing audihlo throughout both lung fields. There was slight. 
exophthalmos, hut the thyroid WE not, tlrought to bc significantly enh rgwl. 

Lahornlory t&s. Complete blood count revcnlcd 12 per cent. ertsinophils. Arterial bloonl 
showed a p1T of 7.27, PO, of 52 mm. I&, 0: snturntioa of 8-l lwr cent, total CO, of 26 
mEq. per liter and I’m of 59 mm. I[g. PJ3T was 0.5 pg per renl-, l)utnnol-cx-tmct,:Ihle iodine 
(UEI) 7.8 /~g per cent, T, 44.4 pg per writ, ‘I*, 8.1 pg per cent, 3ud 1131 uptake 31 ppr cent. 
Sinus roentgenograms showed widenw of chronic sinusitis. A eomplt:te lrattwy of pulmonary 
function studies was reported as being consistent with chronic obstructive lung disease 
with a bronchospastic component. 

27ospitnl Cows?. Tlir! patirut, w:~s irc:~ted will: L)roltcllorlil:ltors, sl~~roi&~ and .IPPB an<1 
improved markedly in regard to wheezing . Ilowcver, she cOntinwd to Ire r~xtrcmelg nervous 
and tremulous, and her tachpcardia persisted even when her lungs were rlenr. Because of 
clinical evidence of hyperthyroidism, it, was decided to give t.he patient a thrrnpcutic trial 
of propylthiouracil. Over a period nf 3 months slit? \vns c~ompletc~ly free from mhcezing, 
was no longer “nervous; and Lad regained approximately IS pounds. Thus antithyroid 
medication was discontinwd 011 a trial basis. She did mall for about the following 5 months 
but then began to complain of forling nervous and jittery, weight loss, and of having 4 
to 5 bowel movements daily. Her nest episode of wheezing was severe r2nd required hospitaliza- 
tion. She improved with PTIT, nminophylliue, and steroids. At that time a repeat 113 1 uptake 
was $8.1 per cent, and a tlryroitl scan w:\s reported as showing an enlarged thyroid gland with 
uniform and intense uptake. She was later treated with rarlioactivr iodiucs, after which thy 
patient regained :I total of 27 pounds and liad Lcen clinic~ally enthyroid for the past 4 
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A96 
hypefihy- 

Age of roidism 
onset was diag- Family history Allergy Roentgeno- Abnormal 

asthma nosed asthma and/or skin graphic evidence thyroid 
Name Sex (yr.) Iyr.) hay fever tests of sinusitis tests 

P. ‘V. F 28 29 H. I?. (father) Neg. No PBI, 
T, 

R. B. M 5 

E. H. F 54 

L. A. F 19 

B. F. F 63 

35 

54 

49 

63 

Neg. 

Neg. 

Asthma 
(father, 
brother 
sister) 

Asthma 
(sister) 

Many positives 
(dust, pollens, 

danders, mold) 

Neg. 

Neg. 

Neg. 

Yes 

Yes 

Yes 

Yes 

l-8, 
borderline 

1131 

T, 

PBI 

PBI, T,, T,, 
1131, BE1 

years. She has occasional episodes of mild wheezing which are readily controlled with oral 
bronchodilators. 

Special immunologic procedures were negative in all these patients. Tests 
of the patients’ sera for autoantibody of the antithyroglobulin type were 
negative with the TA-tests and Ouchterlony technique. No antilung antibody 
was detected when the patients’ sera and a crude aqueous extract of human 
lung antigen were used with the Ouchterlony technique. 

DISCUSSION 

Each of these patients presented with severe, uncontrollable asthma, and 
all were initially undiagnosed as far as the hyperthyroidism was concerned. 
In most instances the severe asthma became manageable within a few days 
after the hyperthyroidism was treated and controlled with PTU. It generally 
was impossible to determine by history which of these two diseases occurred 
first because of the similarity of some of the symptoms. The onset of asthma 
in all of our patients occurred in adult life, except for the male patient, R. B., 
whose asthma began at age of 5 years (Table I). 

Patient R. B. was also the exception in that he was the only one who dem- 
onstrated significantly positive skin test reactions to pollens, molds, feathers, 
and house dust extracts. The other patients all had essentially negative reac- 
tions to a battery of 48 common allergens, which included such inhalants as 
pollens, molds, animal danders, and house dust. 

The diagnosis of asthma was established by a history of long-standing 
symptoms of wheezing, cough, and shortness of breath, together with the fact 
that some degree of reversibility was noted in pulmonary function tests after 
aerosolized isoproterenol. In all our patients, the pulmonary symptoms were 
severe, and all required hospitalization for status asthmaticus. Dyspnea on ex- 
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TABLE II 

Patient 
Treatment of 

1 
Remissions on 

I 

hyperthyroidism I propylthieuracil 
I 

Present status 

No asthmu for 3 years 

Mild daily wheezing 

Mild d:dp wllcezirrg 

Mild tluily wheezing 

Only 0cc:tsi onal slight 
asthma with rcspira- 
tory infections 

bronchospasm but is most probably related to weakness in respiratory muscles 
and an increase in dead space ventilation.“, (i 

The diagnosis of hyperthyroidism wa,s established bJ- evaluation of clinical 
symptoms, at least one abnormal laboratory test for thyroid function, con- 
firmation by an endocrinologist (M. II.), and a. significant response to anti- 
thyroid treatment. All of these patients may have received ioclide medica- 
tion in some form and at some time for treatment of asthma prior t,o the 
diagnosis of concurrent hyperthyroidism. This exogenous iodine presented 
some problems in evaluating their laboratory results pertaining t,o thyroid status. 
However, the T, and T, thyroid tests were helpful in these cases. ,4 possible 
important clue as an aid in diagnosing hpperthyroidism in asthmatic patients 
is the observation that routine dosages of epinephrine or intravenous aminophyl- 
line produced in some of our cases a severe hyperexcitabi1it.y and at times a 
distinct worsening of the asthma, 

Most of our cases responded well to PTU. However, when PTU was dis- 
continued on a trail basis, symptoms of hyperthyroidism usually returned and 
the asthma worsened. These patients later received 113* therapy with good 
long-term response of asthma. Only one of our patients, P. V., could be 
maintained in a prolonged cuthyroid state after PTU therapy alone (Table II). 

The frequency of asthma and hyperthyroidism occurring in the same 
patient appears to be small. Since this investigation began in 1965, these 
5 patients represent the total number of patients with both these diseases 
discovered by prospective screening of all our many asthmatic patients. 
However, we consider noteworthy the clinical severity and the apparent 
significant therapeutic benefit from treat.ment of the concurrent hypert,hyroid 
stat.e. 

Asthma and hyperthyroid&n have probably occurred together in our 
patients strictly by chance without any interrelating causes, especially since 
the frequency of these diseases occurring concurrently a.ppears to be small. 
However, the adminstration of exogenous iodide and t,he emotional stress 
associated with a.cute asthma are two possible precipitating factors of hyper- 
thyroidisnl.7 The first, the Jod-Basedow phenomenon, is rare but has been 
reported as occurring occasionally in endemic goiter areas after administration 
of several milligrams of iodide. The second posaible precipitating factor, emo- 
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many endocrinologists have this impression. 
.I speculative pathogenetic interrelation is afforded by Szentivanyi’s beta 

adrrnergic theory of bronchial a.sthma. In hyperthyroidisrn there is an im- 
paired production of intracellular adenosine triphosphate (ATP) .!I In addition, 
thyroxine increases the synthesis of aclenyl eq’clase, which in turn may increase 
qvdic 3’, 5’-atlenosine monophosphate (CANI’) synthcsis10 from its source, ATP.” 
This further reduction of an already deficient ATP level may produce a 
situation in which the end result is an over-all decrease in cyclic 3’ V-AMP. 
This &crease may further aggravate the already malfunctioning atlcnyl qdasc 
sytcm which may be found in asthmatic: patients. 

REFERENCES 
1 Hqy, G. W., and Settipane, G. A.: Bronchial asthma, allergic rhinitis, and allergy skin 

tests among college students, 3. ALLERGY 44: 323, 1969. 
2 Ilagy, G. IV., and Scttipnnc, G. A.: Prognosis of positive :rllergv skin tests in an 

asymptomntic population. A three year follo\v-up of college students, .T. ALLERGY 48: 200, 
I’fSl. 

3 Wr\wtz, H. J.: The relxtionship of thyroid discnsc and the atopic states, Ann. Allergy 
24: 234, 1966. 

4 Xasperlik-Zaluska, A. : Ast,hmx states in the ~oursc of hylwrthyrcosis, Gruzlicn. 36: 
5x1, 1968. 

5 Stein, M., Kimhel, P., wd Johnson, R. T,.: Pulmonary function in hyprrthyroitlism, J. 
(‘lin. Invest. 40: 348, 1961. 

6 l\l:rssry, D. G., Becklake, X. R., McKenzie, .J. RI., and Hates, ID. Ii.: Circulatory and yen- 
tihttory response to exercise in thyrotoxicosis, N. Engl. J. Med. 276: 1104, 1967. 

7 Means, J. H., DeGroot, IL. J., and Rtnnbury, J. Ii.: The thyroid ant1 its tlisenses, ed. 3, 
XIV York, 1963, McGraw-Hill Hook Co., Tnc. p. 163. 

8 Szmtivanyi, A.: The beta drenergic theory of the atop? abnormality in )~ron(;h~~l asthma, 
,I. L\I,TZRGY 42: 203, 1968. 

9 Batoyoshi, IL, Murakami, I<., Iowa, H., Rinoshita, M., Noguchi, I\‘., Hoxhina, S., 
Nishiynma, Y., and lto, K. : Myopathy in thyrotoxicosis. \Vith special emphasis on an 
cbffect of potassium ingestion on serum and urinary creatine, Scurology 13: 645, -1963. 

10 Sutherland, E. W., and Hobison, G. A.: Metabolic effects of cxtecholamincs. A. The role 
of cayclic-3’5’.AMP in responses t,o cxtwholamin~s and other hormones, Plmrmacol, Rev. 
18: 115, 1966. 

11 Pimstone, X., Marine, S., and Pimstone, R.: lic,ta-:1tlrellrrgir, blork:\(le in thyrotoxic, 
nlyopathy, I,anc,et 2: 1219, 1968. 


