
Abstract. – BACKGROUND: Acquired immune
deficiency syndrome (AIDS) is an immune deficien-
cy disease.The etiology of hyperthyroidism, which
can also be immune-related, is usually divided into
six classical categories, including hypophyseal, hy-
pothalamic, thyroid, neoplastic, autoimmune and
inflammatory hyperthyroidism. Hyperthyroidism is
a rare complication of highly active antimicrobial
therapy (HAART) for human immunodeficiency
virus (HIV). Hyperthyroidism caused directly by
AIDS has not been previously reported.

PATIENT FINDINGS: A 29-year-old man who
complained of dyspnea and asthenia for 1 month,
recurrent fever for more than 20 days, and breath-
lessness for 1 week was admitted to our hospital.
The thyroid function test showed that the level of
free thyroxine (FT4) was higher than normal and
that the level of thyroid-stimulating hormone (TSH)
was below normal. He was diagnosed with hyper-
thyroidism. Additional investigations revealed a
low serum albumin level and chest infection, along
with diffuse lung fibrosis.Within 1 month, he expe-
rienced significant weight loss, no hand tremors,
intolerance of heat, and perspiration proneness.
We recommended an HIV examination; subse-
quently, AIDS was diagnosed based on the labora-
tory parameters.

SUMMARY:: This is the first reported case of
hyperthyroidism caused by AIDS.

CONCLUSIONS: AIDS may cause hyperthy-
roidism by immunization regulation with com-
plex, atypical, and easily ignored symptoms. Al-
though hyperthyroidism is rare in patients with
AIDS, clinicians should be aware of this potential
interaction and should carefully monitor thyroid
function in HIV-positive patients. 
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Introduction

The epidemiology of human immunodefi-
ciency virus (HIV) infection in the United
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States has changed significantly over the last 30
years. HIV or AIDS, which is currently a dis-
ease of greater demographic diversity, affects
individuals of all ages, genders, and races and
involves multiple transmission risk behaviors.
Approximately 50,000 new HIV infections will
continue to be added each year; however, one
fifth of the persons with new infections may not
know they are infected1, and the types of AIDS
may vary. Additionally, AIDS may directly or
indirectly affect multiple organ systems. In-
creasing experience with this syndrome has led
us to recognize a variety of endocrine disorders,
including several thyroid and adrenal disorders,
which suggests that HIV infection might play a
role in the endocrine system2. 

Hyperthyroidism is a common endocrine dis-
order that occurs as a result of excessive thy-
roid hormone secretion. Common clinical man-
ifestations include symptoms due to hyperme-
tabolism, thyroid enlargement and ophthal-
mopathy. The etiology is usually divided into
six classical categories, including hypophyseal,
hypothalamic, thyroid, neoplastic, autoimmune
inflammatory hyperthyroidism, and others.
AIDS is an immune deficiency disease, and the
etiology of hyperthyroidism can also be im-
mune-related.  However,  hyperthyroidism
caused by AIDS is exceptionally uncommon.
The majority of the published research has em-
phasized thyroid function abnormalities during
the treatment of AIDS with HAART (High Ac-
tive Anti-Retroviral Therapy) or other immune
treatment3-5. We believe that the two diseases
may share a correlation. In this article, we pre-
sent a rare case of hyperthyroidism directly
caused by AIDS, which, to the best of our
knowledge, is the first case reported in the
medical literature. 
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perianal region. 
The patient presented mainly with dyspnea

rather than hypermetabolic symptoms, which are
usually characteristic of hyperthyroidism. Addi-
tional laboratory analyses revealed a low serum
albumin level (24 g/L) and chest infection, along
with diffuse lung fibrosis. In view of these find-
ings, the patient’s short medical history (barely 1
month) and marked weight loss, we recommend-
ed an HIV examination. The result was positive
for HIV. After further queries regarding his med-
ical history, the patient admitted that he was a
homosexual. We diagnosed the patient with
AIDS and transferred him for additional therapy.
The thyroid function test results and key bio-
chemical indicators are described in Table I. Fig-
ure 1 presents the patient’s chest CT scan, diffuse
lesions, and lung inflammation. 

The patient received azithromycin and cefper-
azone-sulbactam for anti-inflammatory treatment
and stavudine, lamivadin, and efavirenz for
HAART treatment.

Discussion

The number of patients affected by AIDS is in-
creasing3. According to the epidemiology data
and analyses collected by the Joint United Na-
tions Programme on HIV/AIDS (UNAIDS) at the
end of 2011, the number of HIV-infected and
HIV patients totaled 34.0 million. In 2011, the
number of people newly infected with HIV was
2.5 million, and there were 1.7 million deaths.
Many patients are often misdiagnosed in general
hospitals because these patients intentionally
conceal their medical history and hide aspects of
their condition, which exhibits a diversity of clin-
ical manifestations. 

Hyperthyroidism directly induced by AIDS is
a rare event. Most research has focused on thy-
roid function abnormalities during the treatment
of AIDS with HAART or other immune treat-
ment rather than hyperthyroidism directly caused
by AIDS3,4. In the era of HAART, a more com-
plex situation has developed: many patients are
experiencing insulin resistance, diabetes mellitus,
sex hormone abnormalities and osteoporosis, but
no unifying mechanism has been established for
these conditions5. 

Whether AIDS is associated with hyperthy-
roidism has not been established. Madge et al6

investigated the prevalence of overt and subclini-
cal thyroid disease in HIV-positive patients to de-

Patient
A 29-year-old man who complained of dysp-

nea and asthenia for 1 month, recurrent fever for
more than 20 days, and severe breathlessness for
1 week was admitted to our hospital. One month
previously, the patient experienced dyspnea and
asthenia without a known precipitating factor; he
visited a doctor at a hospital. The thyroid func-
tion test results were as follows: free triiodothy-
ronine (FT3), 4.13 pmol/L (normal, 2.62-6.94
pmol/L); free thyroxine (FT4), 26.57 pmol/L
(normal, 9.01-19.04 pmol/L); and thyroid-stimu-
lating hormone (TSH), 0.01 mIµ/L (normal,
0.35-4.94 mIµ/L). He did not report heat sensitiv-
ity, excessive sweating, anxiety, irritability,
tremor, nausea, or vomiting. He was diagnosed
with hyperthyroidism and treated with methima-
zole (10 mg twice daily). Ten days later, he pre-
sented to the hospital with symptoms of recurrent
fever (temperatures fluctuating between 37°C
and 39°C), cough with slight phlegm, dyspnea,
night sweats, and hemoptysis. He was diagnosed
with pneumonia, and antibiotic therapy was ad-
ministered. Subsequently, his condition improved
slightly, and he was discharged from the hospital.
Over the next month, he lost 10 kg of his body
weight. One week before being seen in our hos-
pital, the patient presented with repeated dysp-
nea, which became progressively worse and
eventually affected his daily life. He was admit-
ted to our Endocrinology Department for the
management of hyperthyroidism. The patient had
enjoyed excellent health until suffering from left
submaxillary adenitis 2 years previously. The pa-
tient’s physical examination revealed the follow-
ing: temperature, 37.5°C; pulse rate, 110
beats/minute; respiratory rate, 26 breaths/minute;
and blood pressure, 100/60 mm Hg. The patient
was conscious, although he presented with rapid
and shallow breathing. His general physical ex-
amination showed neither yellowish discol-
oration nor bleeding spots on his skin and mu-
cous membranes and no superficial lymph node
enlargement; however, the conjunctiva was
slightly pale. An oral examination revealed an in-
tact oral mucosa, a slightly hyperemic posterior
pharyngeal wall but no tonsillar enlargement. His
breathing was shallow; upon auscultation of the
chest, we heard several scattered wet and dry
rales. His heart rate was 110 beats/minute, regu-
lar, with no murmur. His abdomen was soft and
non-tender; the liver and spleen were not palpa-
ble below the ribs. No abscess was found in the
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Project Detection value Normal

ALT (µ/L) 206 ↑ < 58 
AST (µ/L) 142 ↑ < 40 
ALB (g/L) 24 ↓ 35-55 
γ-GT (µ/L) 173 ↑ < 73 
AKP (µ/L) 254 ↑ 40-130
Cr (nmol/L) 60 59-104
BUN (mmol/L) 2.8 1.8-7.1
TC (mmol/L) 3.14 2.82-5.2
TG (mmol/L) 0.84 0.56-1.7
HDL (mmol/L) 0.48 0.9-1.68
LDL (nmol/L) 1.87 0.1-3.35
TT4 (nmol/L) 122 54-174
TT3 (nmol/L) 1.2 1.2-3.4
FT3 (pmol/L) 4.8 3.5-6.5
FT4 (pmol/L) 25 10.2-31
TSH (mµ/L) 0.1 0.35-5.5 
γ-T3 (ng/ml) 1.03 0.16-0.95 
TPO Ab (IU/mL) 34 < 40
TG Ab (IU/mL) 90 < 110
TM Ab (IU/mL) 5.5 0.16-10
HIV Ab Strongly positive Negative
CD8 percentage (%) 65%↑ 20%-30%
CD8 absolute value (Cell/µl) 344
CD4 percentage (%) 2%↓ 35%-55%
CD4 absolute value (Cell/µl) 13

Table I. Laboratory tests. The hyperthyroidism index recorded virtually no abnormality, except for liver damage. The AIDS
indicators revealed no abnormalities.

Confirmed by the Department of Infectious Diseases. ↑: elevated value for the laboratory; ↓: low value for the laboratory; ALT:
alanine aminotransferase; AST: aspartate aminotransferase; ALB: albumin; GGT: γ-glutamyltransferase; AKP: alkaline phos-
phatase; Cr: creatinine; BUN: blood urea nitrogen; TC: total cholesterol; TG: triglyceride; HDL: High-density lipoprotein;
LDL: Low-density lipoprotein; TT4: serum total thyroxine; TT3: serum total triiodothyronine; FT4: free thyroxine; FT3: free
triiodothyronine; TSH: thyroid-stimulating hormone; γ-T3: γ-tocotrienols; TPO Ab: thyroid peroxidase antibodies; TG Ab: thy-
roglobulin antibodies; TM Ab: thyroid microsome antibodies; HIV Ab: human immunodeficiency virus antibodies.

termine risk factors associated with the develop-
ment of thyroid dysfunction. Overall, 3,584 sam-
ples were analyzed. Thirty-nine (2.5%) patients
were found to have overt hypothyroidism, and
eight (< 1%) patients had overt hyperthyroidism.
Sixty-one (4%) patients had subclinical hypothy-
roidism, five (< 1%) patients had subclinical hy-
perthyroidism and 263 (17%) patients had a non-
thyroidal illness. A multivariate analysis suggest-
ed that no independent variables were signifi-
cantly associated with overt hypothyroidism. The
researchers can not determine that there was any
association between the HIV disease and its
treatment and thyroid function. There was no evi-
dence of a uniform pattern of association be-
tween thyroid dysfunction and HIV infection be-
fore therapeutic management with HAART7-9. 

AIDS is an immune deficiency disease. Hyper-
thyroidism is also considered to be immune-re-
lated. Whether AIDS is associated with hyperthy-

roidism and the mechanism between AIDS and
hyperthyroidism have not been established. Re-
cent reports have focused on abnormal thyroid
function when patients with AIDS received
HAART or other immune treatment. Jubault et
al10 found that patients with AIDS would suffer
hyperthyroidism or thyroid peroxidase (TPO) an-
tibody elevation during the treatment with
HAART, which suggests that the thyroid function
may be related to the increase of CD4+ cells re-
sulting from the treatment or the production of
TRAb (TSH receptor antibodies) stimulated by
Th cells. However, in our case, the patient was a
homosexual male with a clear diagnosis of AIDS.
His hyperthyroidism characteristics were as fol-
lows: his status was not typically hypermetabol-
ic, his thyroid hormone level was mildly elevat-
ed, the associated antibodies were negative, and
his thyroid function was normalized after a short-
term treatment with drugs. Additionally, there
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was a drop in the CD4 cells and an increase in
CD8 cells; these findings were in line with the
symptoms of AIDS. We cannot explain the mech-
anism linking hyperthyroidism and AIDS and the
elevation of CD8+ cells or the production of thy-
rotropin receptor antibody (TRAb) stimulated by

Th cells. Because we cannot interpret the im-
mune modulation mechanisms in the medical lit-
erature, additional research is warranted to ex-
plore these mechanisms. 

The mechanism underlying hyperthyroidism
caused by HAART also includes inflammatory
imbalances. According to Autran et al11 and Ko-
manduri et al12, hyperthyroidism caused by AIDS
may be due to an immune reconstitution inflam-
matory syndrome (IRIS) that acts against infec-
tious or self-antigens during HIV treatment.
HAART has a dramatic effect on plasma HIV ri-
bonucleic acid (RNA) load, induces a marked in-
crease in memory and naive CD4+ cells13, and
results from local or systemic inflammatory im-
balances. IRIS with autoimmune manifestations
may occur even years after the initiation of an ef-
fective antiretroviral therapy14. Hyperthyroidism
may be a late manifestation of immune reconsti-
tution in HIV-positive patients who receive
HAART, and immune deregulation may be an
important factor15. Patients with an advanced
form of the HIV disease suffer from opportunis-
tic infections and neoplasms that may affect the
thyroid gland, thereby causing transient thyroidi-
tis, hyperthyroidism or hypothyroidism16. We hy-
pothesize that hyperthyroidism in our case may
be the consequence of a kind of thyroiditis,
which is directly caused by the immune-related
disorders of AIDS. 

In our case, we conclude that AIDS may be
the direct cause of hyperthyroidism. A 29-year-
old male with a five-year history of homosexual
behavior was found to be negative for HIV two
years ago. The onset of this case can be summa-
rized by the following characteristics: (1) abrupt
outbreak; (2) thyroid disease; (3) lung disease;
(4) liver damage; and (5) malnutrition.

Pulmonary fibrosis, another important feature
of our patient, is also an immune-related disease.
The patient had been treated in a nearby hospital
half a month previously, and the chest radiograph
showed no abnormalities at that time. He was di-
agnosed with pneumonia, and antibiotic therapy
was administered. Although his health improved
slightly over the following month, he presented
with repeated dyspnea soon. On admission to our
hospital, he underwent a pulmonary CT scan; we
observed extensive fibrosis, which demonstrated
the rapid progression of the disease. 

AIDS as a cause of hyperthyroidism has been
rarely reported in the literature. This case report
aims to remind clinicians that AIDS may cause hy-
perthyroidism by immunization regulation or an
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Figure 1. CT scans of patients with Lung fibrosis. More
fiber-cable between the two lungs and a large quantity of
wool seeps through the shadows of real variable, bronchi fill
with air, thickening both of interstitial lung.



unknown mechanism and may present with com-
plex, atypical, and easily ignored symptoms.
Weight loss, which may be the only feature, in a
patient with otherwise stable HIV disease should
prompt an examination for the diagnosis or exclu-
sion of hyperthyroidism. Awareness of the increas-
ing nonconventional complications in patients with
HIV and AIDS is essential for timely diagnosis and
management of this serious condition17. It is advis-
able to monitor thyroid function changes when ad-
ministering immunotherapy to patients with AIDS
to avoid misdiagnosis. In treating patients with hy-
perthyroidism, particularly patients with atypical
clinical symptoms, physicians should consider the
causes of AIDS to avoid misdiagnosis.

Conclusions

We report the first case of hyperthyroidism
caused by AIDS. The mechanism, characteristics
and treatment of hyperthyroidism directly caused
by AIDS have not been established. We recom-
mend that additional investigations must be con-
ducted.

–––––––––––––––––-––––
Conflict of Interest
The Authors declare that there are no conflicts of interest.

References

1) MOORE RD. Epidemiology of HIV infection in the
United States: implications for linkage to care.
Clin Infect Dis 2011; 52: 208-213.

2) NOURELDEEN A, QUSTI SY, KHOJA GM. Thyroid function
in newly diagnosed HIV-infected patients. Toxicol
Ind Health 2012; Nov 27. [Epub ahead of print].

3) RASUL S, DELAPENHA R, FARHAT F, GAJJALA J, ZAHRA
SM. Graves' Disease as a Manifestation of Im-
mune Reconstitution in HIV-Infected Individuals
after Initiation of Highly Active Antiretroviral Ther-
apy. AIDS Res Treat 2011; 2011: 743597.

4) BEATTY GW. Immune reconstitution inflammatory
syndrome. Emerg Med Clin North Am 2010; 28:
393-407.

5) WEETMAN A. Immune reconstitution syndrome and
the thyroid. Best Pract Res Clin Endocrinol Metab
2009; 23: 693-702.

6) MADGE S, SMITH CJ, LAMPE FC, THOMAS M, JOHNSON
MA, YOULE M, VANDERPUMP M. No association be-
tween HIV disease and its treatment and thyroid
function. HIV Med 2007; 8: 22-27. 

7) KH, CHOW WS, LEE SS. Clinical hyperthyroidism in
Chinese patients with stable HIV disease. Clin In-
fect Dis 2004; 8: 1257-1259.

8) COLLAZOS J, IBARRA S, MAYO J. Thyroid hormones in
HIV-infected patients in the highly active antiretro-
viral therapy era: evidence of an interrelation be-
tween the thyroid axis and the immune system.
AIDS 2003; 17: 763-765. 

9) BONFANTI P, VALSECCHI L, PARAZZINI F, CARRADORI S,
PUSTERLA L, FORTUNA P, TIMILLERO L, ALESSI F, GHISEL-
LI G, GABBUTI A, DI CINTIO E, MARTINELLI C, FAGGION
I, LANDONIO S, QUIRINO T. Incidence of adverse
reactions in HIV patients treated with protease
inhibitors: a cohort study. Coordinamento Ital-
iano Studio Allergia e Infezione da HIV (CISAI)
Group. J Acquir Immune Defic Syndr 2000; 23:
236-245. 

10) JUBAULT V, PENFORNIS A, SCHILLO F, HOEN B, IZEMBART
M, TIMSIT J, KAZATCHKINE MD, GILQUIN J, VIARD JP.
Sequential occurrence of thyroid autoantibodies
and Graves' disease after immune restoration in
severely immunocompromised human immunod-
eficiency virus-1-infected patients. J Clin En-
docrinol Metab 2000; 85: 4254-4257. 

11) AUTRAN B, CARCELAIN G, LI TS, BLANC C, MATHEZ D,
TUBIANA R, KATLAMA C, DEBRÉ P, LEIBOWITCH J. Posi-
tive effects of combined antiretroviral therapy
on CD4+ T cell homeostasis and function in ad-
vanced HIV disease. Science 1997; 277: 112-
116.

12) KOMANDURI KV, VISWANATHAN MN, WIEDER ED,
SCHMIDT DK, BREDT BM, JACOBSON MA, MCCUNE JM.
Restoration of cytomegalovirus-specific CD4+ T-
lymphocyte responses after ganciclovir and highly
active antiretroviral therapy in individuals infected
with HIV-1. Nat Med 1998; 4: 953-956. 

13) GOROCHOV G, NEUMANN AU, KEREVEUR A, PARIZOT C,
LI T, KATLAMA C, KARMOCHKINE M, RAGUIN G, AUTRAN
B, DEBRÉ P. Perturbation of CD4+ and CD8+ T-cell
repertoires during progression to AIDS and regu-
lation of the CD4+ repertoire during antiviral ther-
apy. Nat Med 1998; 4: 215-221. 

14) HO NA, SCHMIDT RE, BEHRENS G. HIV-therapy-
associated immune reconstitution syndrome pre-
senting as immunogenic hyperthyroidism. Dtsch
Med Wochenschr 2010; 135: 1171-1174.

15) HAASE AT. Targeting early infection to prevent HIV-
1 mucosal transmission. Nature 2010; 464: 217-
223.

16) HOFFMANN CJ, BROWN TT. Thyroid function abnor-
malities in HIV-infected patients. Clin Infect Dis
2007; 45: 488-494. 

17) JUBAULT V, PENFORNIS A, SCHILLO F, HOEN B, IZEMBART
M, TIMSIT J, KAZATCHKINE MD, GILQUIN J, VIARD JP. Se-
quential occurrence of thyroid autoantibodies and
Graves’ disease after immune restoration in se-
verely immunocompromised human immunodefi-
ciency virus-1-infected patients. J Clin Endocrinol
Metab 2000; 85: 4254-4257.

879

Hyperthyroidism caused by acquired immune deficiency syndrome


