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Abstract

Background: Thyroid disorder is one of the common endocrine dysfunctions
in Human Immunodeficiency Virus (HIV)-infected individuals under antiretroviral
therapy (ART). In Nepal, thyroid disorder is frequently reported in general
population, however HIV infected patients under ART are rarely monitored for
this problem.

Methods: A cross-sectional study was conducted at National Public Health
Laboratory and Sukraraj Tropical and Infectious Disease Hospital, Kathmandu,
Nepal to investigate the status of thyroid disorder in HIV sero-positive individuals
with or without ART. Blood samples were collected and CD4* T-lymphocyte
counts were determined by flow cytometry while thyroid function was assessed
by quantitative ELISA.

Results: We investigated a total of 120 HIV/AIDS individuals (including 80
under ART) for thyroid function disorders. In the ART receiving group, 92.3%
individuals had hypothyroidism while in ART naive group only one (7.7%)
individual had such disorder. Association between hypothyroidism and ART was
statistically significant (p = 0.038). In addition, the rate of hypothyroidism was
significantly higher in ART receiving females (p = 0.01). Hypothyroidism status
in ART receiving or not receiving individuals and their gender was further fitted
in a regression model. After adjusting for gender and ART status in this model,
gender remained as an independent predictor of hypothyroidism (Odds Ratio-
OR: 5.097, p = 0.031; Cl: 1.15-22.47).

Conclusion: High rate of thyroid disorders was observed in ART receiving
HIV/AIDS individuals in Nepal. Subclinical hypothyroidism was the most
common disorder and females were more vulnerable.

Keywords: HIV/AIDS; Thyroid disorders; Hypothyroidism; Antiretroviral
therapy; CD4* T lymphocyte count; Nepal

Such endocrine disturbances occur in the course of HIV infection,
and underlying pathogenesis generally involves the direct infection

Retroviral Therapy; CD: Cluster of Differentiation; ELISA: Enzyme
Linked Immunosorbent Assay; fT3: Free Tri-iodothyronine; fT4: Free
Thyroxine; HIV: Human Immunodeficiency Virus; MoHP: Ministry
of Health and Population; NCASC: National Centre for AIDS and
STD Control; NPHL: National Public Health Laboratory; STI:
Sexually Transmitted Infection; TSH: Thyroid Stimulating Hormone;
WHO: World Health Organization.

Introduction

Thyroid disorder is one of the common endocrine dysfunctions
observed due to alteration in the production of thyroid hormones viz.
Thyroxine (T4) and Tri-iodothyronine (T3). Altered production of
these hormones often involves dysfunction of thyroid gland, pituitary
gland, and hypothalamus [1-3]. Hyperthyroidism (overproduction of
T3 and T4) and hypothyroidism (underproduction of T3 and T4) are
regarded as the most common clinical forms of thyroid disorders [3].

Human Immunodeficiency Virus (HIV) infected individuals
often present with abnormalities in several endocrine functions
such as pituitary, thyroid, adrenal, gonads, and pancreas [4-6].

of endocrine glands by HIV and opportunistic pathogens, or
caused by neoplasm [7,8]. Besides this, adverse effects of prolonged
antiretroviral therapy (ART) have also been reported to affect
endocrine functions [9,10]. Subclinical hypothyroidism with elevated
thyroid stimulating hormone (TSH) is common in individuals with
HIV/AIDS [9,11-14]. Although most of the asymptomatic cases with
early HIV infection and stable body weight maintain normal thyroid
functions, thyroid dysfunctions can appear after the initiation of ART
[15,16]. Among thyroid dysfunctions, subclinical hypothyroidism
is related to the prolonged use of stavudine [9,14,17]. Although
exact mechanism behind the relationship between stavudine use
and subclinical hypothyroidism is unclear, stuvadine is believed to
affect the production and/or metabolism of thyroid hormones [9].
Therefore, it is important to monitor HIV-infected individuals for
thyroid disorders and explore the possible association of thyroid
functions with HIV infection, immunodeficiency, and ART status.

Periodic monitoring of thyroid functions in HIV-infected
individuals (especially those under ART) has been recommended by
various studies across the globe [12,13,18]. Unfortunately, to date,
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Table 1: Demographic features of study participants.

No. of patients, n 120
Age (years), mean + SD 34.28 +7.27
Male, n (%) 66 (55)
Female, n (%) 54 (45)
Weight (kg), mean + SD 53.25 +8.7
Hypothyroidism, n (%) 13 (10.8)
Hyperthyroidism, n (%) 1(0.83)
ART Patients, n (%) 80 (66.7)
ART naive patients, n (%) 40 (33.3)

Figures in parenthesis indicate percentage.
ART: Antiretroviral therapy; n: Number; SD: Standard Deviation; Kg: Kilogram.

Table 2: Hypothyroid status in ART receiving and ART naive patients in Nepal.

ART Hypothyroid, n (%) total p-value ‘
Yes 12 (92.30) 80 ‘
No 1(7.70) 40 0.038 ‘
Total 13 120 ‘

Figures in parenthesis indicate percentage.

ART: Antiretroviral therapy; n: Number.

there is no information available on the status of thyroid disorders
among HIV-infected population of Nepal, despite the fact that the
government has been providing ART services for more than a decade
atno cost [19]. In this report, we describe the abnormalities in thyroid
functions among Nepalese HIV sero-positive individuals with or
without ART.

Methods

Study design, population, ethics and enrollment

A cross-sectional study was conducted at National Public Health
Laboratory (NPHL), under the Ministry of Health and Population
(MoHP)-Nepal between August 2011 and April 2012. HIV sero-
positive individuals (n = 120) of all age, sex and social classes with
different ART status (80 under ART and 40 ART naive) visiting
NPHL for regular monitoring of CD4* T-lymphocyte level were
enrolled in the study. HIV/AIDS patients under ART for less than six
months and/or patients with proven thyroid disorder prior to HIV
confirmation were excluded. Eight individuals who did not wish to
participate in the study were also excluded. Approval for this study
was obtained from the Research Committees of Tribhuvan University,
Kantipur College of Medical Sciences and NPHL. Participants were
randomly selected from the designated NPHL register for regular
monitoring of CD4* T-lymphocyte counts and written informed
consent was taken from each participant before enrollment in this
study. Questionnaires regarding age, sex, duration of HIV, ART
status, type and duration of ART were completed followed by blood
sample collection. Additionally, relevant clinical information was also
obtained from ART center located at Sukraraj Tropical and Infectious
Disease Hospital, Kathmandu, Nepal.

Laboratory methods and interpretation criteria

All the participants of this study were HIV sero-positive
individuals diagnosed by national HIV testing algorithm of National
Center for AIDS and STD Control (NCASC). CD4* T-lymphocyte
counts were determined in anticoagulated blood by flow cytometry

(Trucount) on a FACS Calibur flow cytometer (BD Biosciences, San
Jose, CA, USA). Thyroid function was assessed by measuring free
T3, T4 and TSH levels in patient’s serum by quantitative Enzyme-
Linked Immunosorbent Assay (ELISA) (Human, Wiesbaden,
Germany). As per the manufacturer’s protocol, the normal ranges
for TSH, fT3 and T4 were 0.3-6.2 mIU/], 1.4 - 4.2 pg/ml and 0.8-
2.0 ng/dl, respectively. Thyroid disorders were categorized as
hyperthyroidism (overproduction of T3 and T4) and hypothyroidism
(underproduction of T3 and T4). Hypothyroidism or hypothyroid
status was further categorized as “overt” (high TSH, low fT4),
“subclinical” (high TSH, normal fT4) and “low fT4” (normal TSH,
fT4 < 1.4 pg/ml). Similarly, hyperthyroidism or hyperthyroid status
was categorized as “subclinical” (TSH < 0.3 mIU/l, normal fT'4) and
“overt” (TSH < 0.3 mIU/l, fT4 > 4.2 pg/ml). This classification is in
accordance to the published report [18].

ART Algorithm

According to Nepal ART guidelines 2014 [19], first-line ART
consists of two Nucleoside Reverse-Transcriptase Inhibitors (NRTIs)
and a Non-Nucleoside Reverse-Transcriptase Inhibitor (NNRTI).
The recommended fixed dose combination to initiate ART in Nepal is
Tenofovir (TDF) + Lamivudine (3TC) + Efavirenz (EFV). But when
TDF + 3TC + EFV regimen is contraindicated or not available, the
recommended alternatives are - Zidovudine (AZT) + 3TC + EFV, or
AZT + 3TC + Nevirapine (NVP), or TDF + 3TC + NVP.

Second line therapy is available at the higher centers with up-
to-date follow up mechanisms. When Abacavir (ABC) or TDF +
3TC based first-line regimen fails, AZT + 3TC are used as the NRTI
backbone in second-line regimens. Similarly, on failure of AZT or
Stavudine (d4T) + 3TC based first-line regimen, ABC or TDF + 3TC
are used as the NRTT backbone in second-line regimens. Lopinavir
(LPV/r) is the preferred boosted Protease Inhibitor (PI).

Data analysis

Datawereanalyzed by SPSS (Statistical Package for Social Sciences)
version 16.0. Normally distributed continuous variables such as age
and weight were presented as mean+ SD. A significance level > 0.05,
and skewness/kurtosis ~ 0 were regarded as normally distributed
population. Chi-square (x?) test was applied for categorical variables.
Bivariate regression model was used to measure the risk predictors of
thyroid disorder. A p-value < 0.05 was considered significant for all
statistical inferences.

Results

Of the total individuals recruited in this study (n = 120), 66 (55%)
were male (male: female = 1.2:1). Mean age of the participants was
34.28 + 7.3 years, while the mean weight was 53.25 + 8.7 kg. Two third
(66.7%) of the enrolled cases were under ART (Table 1).

Among ART-receiving HIV/AIDS individuals, 15% (12/80)
had hypothyroidism. Of the hypothyroid patients, 11.25% (9/80),
2.50% (2/80) and 1.25% (1/80) had subclinical hypothyroidism,
isolated low fT4 and overt hypothyroidism, respectively. One patient,
(1.25%, 1/80) had subclinical hyperthyroidism. About 93% cases of
hypothyroidism belonged to ART-receiving individuals and one (i. e.
overt hypothyroidism) case belonged to ART naive group (Table 2).
Proportion of hypothyroid status in ART receiving and ART naive
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Table 3: Risk factors associated with hypothyroidism among HIV/AIDS individuals under ART in Nepal.

Factor Normal thyroid function (n = 67) Hypothyroid (n = 12) p-value
Age group (years) 0.94
upto 20 2 0(0.0)
21to 45 61 11 (13.9)
>45 4 1(1.3)
Sex 0.01
Male 43 3(3.8)
Female 24 9(11.4)
CD4 count (cells/cumm) 0.36
<350 33 5(6.3)
351-700 27 7(8.9)
>700 7 0(0)
Weight (kg) 0.16
<40 3 1(1.3)
40-60 49 11(13.9)
>60 15 0(0)
HIV duration 0.18
<1 year 9 0(0)
>lyear 58 12(15.2)
ART duration 0.11
<1 year 18 0(0)
>lyear 49 12(15.2)
ART regimen types 0.98
3TC/IAZT/EFV 9 2(2.5)
3TC/AZT/NVP 46 9(11.4)
3TC/NVP/TDF 1 0
3TC/d4T/EFV 2 0
3TC/d4T/NVP 8 1(1.3)
DDI/TDF/EFV 1 0

Figures in parenthesis indicate percentage.

n: Number; CD: Cluster of Differentiation; Kg: Kilogram; ART: Antiretroviral therapy; HIV: Human Immunodeficiency Virus; 3TC: Lamivudine; AZT: Zidovudine; EFV:

Efavirenz; NVP: Nevirapine; TDF: Tenofovir; d4T: Stavudine; DDI: Didanosine.

individuals was significantly different (p = 0.038). Hypothyroid status
was significantly associated with gender (p = 0.01) and was more
common in females (Table 3). All ART receiving hypothyroid cases
(n=12) had HIV duration > 1 year although the association between
duration of HIV and hypothyroidism was not significant (p = 0.18).

Since hypothyroidism was found more common among ART-
receiving individuals, we also compared hypothyroidic and non-
hypothyroidic ART-receiving patients in relation to other factors
such as ART duration, CD4* T-lymphocyte counts and gender.
Among ART receiving group (n = 80), 77.5% had ART duration >1
year. Interestingly, all hypothyroidism cases had ART duration >1
year. The association between duration of ART and hypothyroidism
was not statistically significant (p = 0.11). ART receiving individuals
in our study had higher mean HIV duration (37.5 months) than the
ART naive counterparts (32 months).

Among ART-receiving group, 48% had CD4' T-lymphocyte

count < 350 cells/cumm and 44% had CD4" T-lymphocyte count
in the range of 351-700 cells/cumm. Absolute CD4" T-lymphocyte
count of hypothyroid patients receiving ART (364 cells/cumm) was
lower than absolute CD4" T-lymphocyte count of all ART treated
individuals (401 cells/cumm). However, the relationship between
CD4* T-lymphocyte count and hypothyroidism was not statistically
significant (p = 0.36).

Among the ART receiving individuals, highest rate of
hypothyroidism (11%) was found in those receiving 3TC + AZT+NVP
regimen, followed by 3TC + AZT+EFV. However, the association
between ART regimen type and hypothyroidism was not statistically
significant (p = 0.98). ART receiving and ART naive patients and sex
were further fitted into a regression model. After adjusting for sex
and ART receiving subjects in this model (Table 4), sex remained as
an independent predictors of hypothyroidism (odds ratio-OR: 5.097,
p=0.031; CI: 1.15-22.47).
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Table 4: Multivariate logistic regression analysis of risk factors for hypothyroidism
among HIV/AIDS individuals receiving ART in Nepal.

95% ClI
Variables B SE OR p-value
Lower Upper
Sex (female) 1.629 0.757 | 5.097 0.031 1.156 22.473
ART (+) -2.002 | 1.085 | 0.135 0.069 0.016 1.13

ART: Antiretroviral therapy; B: Regression equation; SE: Standard Error; OR:
QOdds Ratio; Cl: Confidence Interval.

Discussion

Over five million people in South Asia are living with HIV/AIDS
[20]. In Nepal, the prevalence of HIV is low in general population but
higher among sub-populations engaging in high risk behaviors [20].
Thus, HIV is currently considered as the ‘concentrated epidemic’ in
Nepal with about 0.23% HIV prevalence in adult population [21]. An
estimated 40,723 people are living with HIV/AIDS in Nepal. Since
the inception of ART services in Nepal in 2004, about 10,000 HIV/
AIDS patients have already received this service (data as of July 2014)
[21]. As per the NCASC Nepal guidelines, CD4* T-lymphocyte count
has been used as the basis for both ART initiation and monitoring its
progress [22]. However, monitoring of HIV-infected individuals for
possible side effects of ART (e.g. thyroid disorders) has not yet been
institutionalized in Nepal.

Although most asymptomatic HIV-infected patients with stable
body weight maintain normal thyroid function, chances of thyroid
dysfunctionsincrease amonga proportion of HIV-infected individuals
under ART [15,16]. We found a high rate of hypothyroidism among
HIV patients receiving ART, and this observation is in agreement
with previous reports from different parts of the globe [9,11,23-26].

Following the WHO recommendations, Nepal government
has recently adopted a policy of providing ART to all HIV-infected
individuals regardless of their HIV duration. Due to this new policy,
number of people with endocrine disorders, such as thyroid or
metabolic disorders may increase as a consequence of ART. Earlier,
the ART initiation was exclusively based on the criteria of decreased
CD4* T-lymphocyte counts compared to the established normal
national reference ranges [27]. Therefore, periodic screening of HIV/
AIDS patients under ART is necessary to understand the side effects
of ART (i.e. thyroid function and other metabolic disorders) in
Nepal. Higher mean HIV duration among ART receiving individuals
observed in our study is in concordance with previous report
[13]. It is common to see longer HIV duration of ART-receiving
individuals compared to ART naive ones [13,18]. Moreover, all of
our hypothyroidic individuals had ART duration >1 year suggesting
that longer ART duration may further increase the risk of thyroid
disorders. In a report from France, longer duration of disease in HIV-
infected patients treated with ART was found to have autoimmune
thyroiditis [18].

Among different ART regimen types, the highest prevalence of
hypothyroidism was found among those receiving 3TC + AZT+NVP
regimen, followed by 3TC+AZT+ EFV. This is probably because most
of our patients were under 3TC + AZT+NVP therapy. NVP has been
considered an alternative drug for use in resource-limited settings
due to its low cost availability as Fixed Dose Combination (FDC) and
the long-term experience with the drug’s proven efficacy and safety

profile. Also, NVP is the safest drug for use in people with low CD4
cell counts [28].

Stavudine therapy has been found to be associated with subclinical
hypothyroidism in some studies [17]. However, lower prevalence of
hypothyroidism in individuals under stavudine treatment in this
study may be associated with its exclusion (phase-out) from the first
line regimens in Nepal [19]. Although ART treatment improves
immunological status of HIV patients, this may also increase the
possibility of side effects due to longer ART duration. Therefore,
a careful balance between these two factors along with regular
monitoring of ART mediated metabolic and hormonal disorders in
HIV patients receiving ART is essential.

In this study, HIV-infected females who received ART were found
more prone to develop hypothyroidism (OR: 5.097; CI; 1.15-22.47)
and female’s susceptibility towards hormonal jump might be an
explanation for this. Our result is in agreement with the observation
made by Beltran et al. (2003) and Quirino et al. (2004) [18,29]. A
number of other reports show higher rate of hypothyroidism even in
general female population [30,31] and data on males having higher
rate of hypothyroidism in HIV-infected population is scarce [13].

It can be inferred from our observation that the hypothyroidic
individuals under ART might have more severe HIV/AIDS disease
progression than non-hypothyroidic individuals because we
found lower value of absolute CD4* T-lymphocyte counts among
hypothyroid HIV patients under ART compared to all other ART
treated individuals. Correlation of low levels of free T4 and subclinical
hypothyroidism with low CD4' T-lymphocyte counts were also
reported in Spanish [14] and French population [18]. It has also been
reported that CD4" T-lymphocyte count correlates well with free
T3 and free T4 values, while an inverse correlation exists between
CD4" T-lymphocyte count and serum TSH levels [32,33]. Besides
ART, several other factors including opportunistic infection, local
neoplasm [34], severe systemic illness, or caloric deprivation [35] can
also contribute to thyroid disorders among HIV/AIDS patients.

We found only one case of overt hypothyroid, which may be due
to small sample size. So, future study with bigger sample size may
provide better clinical significance in similar settings. A multicenter
study may provide more information for making comparison
between the results from different geographical and socio-economic
settings.These limitations should be considered for interpretation and
generalization.

Conclusion

We observed a higher rate of hypothyroidism in Nepalese
HIV/AIDS individuals under ART. Among the categories of
hypothyroidism, subclinical hypothyroidism was the most common
thyroid disorder. Similarly, females were found to be more vulnerable
towards thyroid disorders, suggesting the need for regular monitoring
of HIV/AIDS individuals under ART for thyroid disorders.

Acknowledgement

We thank to all the participants of this study. We are also thankful
to Late Prof Dr Sheetal Raj Basnyat, HOD, KCMS, staft of NPHL and
ART center (Teku, Kathmandu) for their kind help. We thank Dr.
Bhanu Niraula and Dr. Ghanshyam Kumar Bhatta of Britain Nepal

Submit your Manuseript | www.austinpublishinggroup.com

Annals Thyroid Res 2(2): id1015 (2016) - Page - 061



Joshi B and Dumre SP

Austin Publishing Group

Medical Trust (BNMT), for their support.
Authors’ Contributions

BJ designed study, performed laboratory test, collected data,
analyzed data and wrote manuscript; DA contributed in designing
of the study, data analysis, and review; UTS and NRB helped in study
design and reviewed manuscript; RKB contributed in laboratory
testing; SKS helped for data analysis and drafting of manuscript; RB
helped during manuscript writing, SPD contributed in designing of
the study, supervision, data analysis, manuscript writing and review.
All authors read and approved the final version of the manuscript.

References
1. Potemkin V. Endocrinology. Moscow: Mir publishers. 1989.

2. Burness, Christine E, Shaw, Pamela J. Thyroid Disease and the Nervous
System. In Aminoff, Michael Jeffrey Neurology and General Medicine. 2008:
357-381.

3. Agabegi ED, Agabegi Steven S. Step-Up to Medicine. Step-Up. Hagerstwon.
Lippincott Williams & Wilkins. 2008; 160.

4. Etzel JV, Brocavich JM, Torre M. Endocrine complications associated with
human immunodeficiency virus infection. Clin Pharm. 1992; 11: 705-713.

5. Dev N, Sahoo R, Kulshreshtha B, Gadpayle AK, Sharma SC. Prevalence of
thyroid dysfunction and its correlation with CD4 count in newly-diagnosed
HIV-positive adults-a cross-sectional study. Int J STD AIDS. 2015; 26: 965-
970.

6. Tripathy SK, Agrawala RK, Baliarsinha AK. Endocrine alterations in HIV-
infected patients. Indian J of Endocrinol and Metab. 2015; 19: 143-147.

7. Unachukwu CN, Uchenna DI, Young EE. Endocrine and metabolic disorders
associated with human immunodeficiency virus infection. Wes Afr J of Med.
2009; 28: 293-399.

8. Kibirige D, Ssekitoleko R. Endocrine and metabolic abnormalities among
HIV-infected patients: a current review. Int J STD AIDS. 2013; 24: 603-611.

9. Grappin M, Piroth L, Verges B, Sgro C, Mack G, Buisson M, et al. Increased
prevalence of subclinical hypothyroidism in HIV patients treated with highly
active antiretroviral therapy. AIDS. 2000; 14: 1070-1072.

10. Jain RG, Furfine ES, Pedneault L, White AJ, Lenhard JM. Metabolic

17.

18.

19.

20.
21.
22.

23.

24.

25.

26.

27.

28.

29.

30.

Silva GA, Andrade MC, Sugui Dde A, Nunes RF, Pinto JF, Eyer Silva WA,
et al. Association between antiretrovirals and thyroid diseases: a cross-
sectional study. Arch Endocrinol Metab. 2015; 59: 116-122.

Beltran S, Lescure FX, Desailloud R, Douadi Y, Smail A, Esper IE, et al.
Increased prevalence of hypothyroidism among human immunodeficiency
virus-infected patients: a need for screening. Clin Infect Dis. 2003; 37: 579-
583.

National Center for AIDS and STD Control G. National Consolidated
Guidelines for Treating and Preventing HIV in Nepal Kathmandu. 2014.

Abeysena C. HIV in South Asia. Medicine. 2003; 33: 42-43.
EPI Factsheet. In: National Centre for AIDS and STD control (NCASC). 2014.

National Guidelines for HIV diagnosis and Laboratory Monitoring of
Antiretroviral Therapy. In: National Centre for AIDS and STD control
(NCASC). 2012.

Brockmeyer N, Kreuter A, Bader A, Seemann U, Reimann G. Prevalence of
endocrine dysfunction in HIV-infected men. Horm Res. 2000; 54: 294-295.

Calza L, Manfredi R, Chiodo F. Subclinical hypothyroidism in HIV infected
patients receiving highly active antiretroviral therapy. J Acquir Immun Defic
Syndr. 2002; 31: 361-363.

Kiertiburanakul S, Udomsubpayakul U, Ketsamathi C, Jongjaroenprasert W,
Chailurkit L. Prevalence of Thyroid Dysfunction in Thai HIV-Infected Patients.
Curr HIV Resh. 2006; 4: 463-467.

Mark N, Tom P, Abigail Z, Priya S, Andrew S, Mark B, et al. Thyroid
Dysfunction and Relationship to Antiretroviral Therapy in HIV-Positive
Individuals in the HAART Era. J AIDS. 2009; 50: 113-114.

Shakya G, Dumre S, Malla S, Sharma M, Kc KP, Chhetri DB, et al. Values
of lymphocyte subsets in Nepalese healthy adult population. INMA J Nepal
Med Assoc. 2012; 52: 6-13.

WHO. National Antiretroviral Treatment Guidelines for Adults, Adolescents,
and Children. 2009.

Quirino T, Bongiovanni M, Ricci E, Chebat E, Carradori S, Martinelli C, et
al. Hypothyroidism in HIV infected patients who have or have not received
HAART. Clin Infect Disease. 2004; 38: 596-597.

Luboshitzky R, Oberman AS, Kaufman N, Reichman N, Flatau E. Prevalence
of cognitive dysfunction and hypothyroidism in an elderly community
population. Isr J Med Sci. 1996; 32: 60-65.

complications associated with antiretroviral therapy. Antiviral Res. 2001; 51: 31. Aryal M, Gyawali P, Rajbhandari N, Aryal P, Pandeya DR. A prevalence of
151-177. thyroid dysfunction in Kathmandu University Hospital, Nepal. Biomedical
. i . Research. 2010; 21: 411-415.

11. Beltran S, Lescure FX, Esper IE, Schmit JL, Desailloud R. Subclinical
hypothyroidism in HIV-infected patients is not an autoimmune disease. Horm 32. Jain G, Devpura G, Gupta BS. Abnormalities in the thyroid function tests as
Res. 2006; 66: 21-26. surrogate marker of advancing HIV infection in infected adults. JAPI. 2009;

. . . 57:508-510.

12. Madeddu G, Spanu A, Chessa F, Calia GM, Lovigu C, Solinas P, et al.

Thyroid function in human immunodeficiency virus patients treated with highly 33. Meena LP, Rai M, Singh SK, Chakravarthy J, Singh A, Goel R, et al.
active antiretroviral therapy. Clin Endocrinol (Oxf). 2006; 64: 375-383. Endocrine changes in male HIV patients. JAPI. 2011; 59: 1-3.

13. Bongiovanni M, Adorni F, Casana M, Tordato F, Tincati C, Cicconi P, et al. 34. Sellmeyer D, Grunfeld C. Endocrine and metabolic disturbances in human
Subclinical hypothyroidism in HIV-infected subjects. J Antimicrob Chemother. immunodeficiency virus infection and the acquired immunedeficiency
2006; 58: 1086-1089. syndrome. Endocr Rev. 1996; 17: 518-532.

14. Collazos J, Ibarra S, Mayo J. Thyroid hormones in HIV-infected patientsin the 35. Grunfeld C, Pang M, Doerrler W, Jensen P, Shimizu L, Feingold KR, et al.
highly active antiretroviral therapy era. AIDS. 2003; 17: 763-765. Indices of thyroid function and weight loss in human immunodeficiency virus

) . . . - o ) infection and the acquired immunodeficiency syndrome. Metabolism. 1993;

15. Koutkia P, Mylonakis E, Levin RM. Human immunodeficiency virus infection 42: 1270-1276.
and the thyroid. Thyroid. 2002; 12: 577-582.

16. Lambert M. Thyroid dysfunction in HIV infection. Baillieres Clin Endocrinol
Metab. 1994; 8: 825-835.

Annals Thyroid Res - Volume 2 Issue 2 - 2016 Citation: Joshi B, Acharya D, Shrestha UT, Adhikari N, Bhandari RK, Sha SK, et al. Thyroid Function Disorders
Submit your Manuscript | www.ausfinpublishinggroup.com in HIV/AIDS Patients in Nepal. Annals Thyroid Res. 2016; 2(2): 58-62.

Joshi and Dumre et al. © All rights are reserved

Submit your Manuseript | www.austinpublishinggroup.com

Annals Thyroid Res 2(2): id1015 (2016) - Page - 062


https://books.google.co.in/books?id=y13wgJyQwkEC&redir_esc=y
https://books.google.co.in/books?id=y13wgJyQwkEC&redir_esc=y
http://www.ncbi.nlm.nih.gov/pubmed/1511543
http://www.ncbi.nlm.nih.gov/pubmed/1511543
http://www.ncbi.nlm.nih.gov/pubmed/25505045
http://www.ncbi.nlm.nih.gov/pubmed/25505045
http://www.ncbi.nlm.nih.gov/pubmed/25505045
http://www.ncbi.nlm.nih.gov/pubmed/25505045
http://www.ijem.in/article.asp?issn=2230-8210;year=2015;volume=19;issue=1;spage=143;epage=147;aulast=Tripathy
http://www.ijem.in/article.asp?issn=2230-8210;year=2015;volume=19;issue=1;spage=143;epage=147;aulast=Tripathy
http://www.ncbi.nlm.nih.gov/pubmed/19662737
http://www.ncbi.nlm.nih.gov/pubmed/19662737
http://www.ncbi.nlm.nih.gov/pubmed/19662737
http://www.ncbi.nlm.nih.gov/pubmed/23970578
http://www.ncbi.nlm.nih.gov/pubmed/23970578
http://www.ncbi.nlm.nih.gov/pubmed/10853996
http://www.ncbi.nlm.nih.gov/pubmed/10853996
http://www.ncbi.nlm.nih.gov/pubmed/10853996
http://www.ncbi.nlm.nih.gov/pubmed/11448728
http://www.ncbi.nlm.nih.gov/pubmed/11448728
http://www.ncbi.nlm.nih.gov/pubmed/11448728
http://www.ncbi.nlm.nih.gov/pubmed/16685132
http://www.ncbi.nlm.nih.gov/pubmed/16685132
http://www.ncbi.nlm.nih.gov/pubmed/16685132
http://www.ncbi.nlm.nih.gov/pubmed/16584508
http://www.ncbi.nlm.nih.gov/pubmed/16584508
http://www.ncbi.nlm.nih.gov/pubmed/16584508
http://jac.oxfordjournals.org/content/58/5/1086.full
http://jac.oxfordjournals.org/content/58/5/1086.full
http://jac.oxfordjournals.org/content/58/5/1086.full
http://www.ncbi.nlm.nih.gov/pubmed/12646804
http://www.ncbi.nlm.nih.gov/pubmed/12646804
http://www.ncbi.nlm.nih.gov/pubmed/12193301
http://www.ncbi.nlm.nih.gov/pubmed/12193301
http://www.ncbi.nlm.nih.gov/pubmed/7811224
http://www.ncbi.nlm.nih.gov/pubmed/7811224
http://www.ncbi.nlm.nih.gov/pubmed/25993673
http://www.ncbi.nlm.nih.gov/pubmed/25993673
http://www.ncbi.nlm.nih.gov/pubmed/25993673
http://www.ncbi.nlm.nih.gov/pubmed/12905143
http://www.ncbi.nlm.nih.gov/pubmed/12905143
http://www.ncbi.nlm.nih.gov/pubmed/12905143
http://www.ncbi.nlm.nih.gov/pubmed/12905143
http://www.saarctb.org/new/wp-content/uploads/2016/03/Nepal-National_Consolidated_Guideline_For_Treating_and_Preventing_HIV_in_Nepal.pdf
http://www.saarctb.org/new/wp-content/uploads/2016/03/Nepal-National_Consolidated_Guideline_For_Treating_and_Preventing_HIV_in_Nepal.pdf
http://www.ncbi.nlm.nih.gov/pubmed/12439214
http://www.ncbi.nlm.nih.gov/pubmed/12439214
http://www.ncbi.nlm.nih.gov/pubmed/12439214
http://www.ncbi.nlm.nih.gov/pubmed/17073621
http://www.ncbi.nlm.nih.gov/pubmed/17073621
http://www.ncbi.nlm.nih.gov/pubmed/17073621
http://www.ncbi.nlm.nih.gov/pubmed/19092451
http://www.ncbi.nlm.nih.gov/pubmed/19092451
http://www.ncbi.nlm.nih.gov/pubmed/19092451
http://www.ncbi.nlm.nih.gov/pubmed/23279766
http://www.ncbi.nlm.nih.gov/pubmed/23279766
http://www.ncbi.nlm.nih.gov/pubmed/23279766
https://aidsfree.usaid.gov/sites/default/files/tx_uganda_2009.pdf
https://aidsfree.usaid.gov/sites/default/files/tx_uganda_2009.pdf
http://www.ncbi.nlm.nih.gov/pubmed/14765359
http://www.ncbi.nlm.nih.gov/pubmed/14765359
http://www.ncbi.nlm.nih.gov/pubmed/14765359
http://www.ncbi.nlm.nih.gov/pubmed/8550351
http://www.ncbi.nlm.nih.gov/pubmed/8550351
http://www.ncbi.nlm.nih.gov/pubmed/8550351
https://digital.library.adelaide.edu.au/dspace/handle/2440/98759
https://digital.library.adelaide.edu.au/dspace/handle/2440/98759
https://digital.library.adelaide.edu.au/dspace/handle/2440/98759
http://www.ncbi.nlm.nih.gov/pubmed/20329409
http://www.ncbi.nlm.nih.gov/pubmed/20329409
http://www.ncbi.nlm.nih.gov/pubmed/20329409
http://www.ncbi.nlm.nih.gov/pubmed/21751590
http://www.ncbi.nlm.nih.gov/pubmed/21751590
http://www.ncbi.nlm.nih.gov/pubmed/8897023
http://www.ncbi.nlm.nih.gov/pubmed/8897023
http://www.ncbi.nlm.nih.gov/pubmed/8897023
http://www.ncbi.nlm.nih.gov/pubmed/8412739
http://www.ncbi.nlm.nih.gov/pubmed/8412739
http://www.ncbi.nlm.nih.gov/pubmed/8412739
http://www.ncbi.nlm.nih.gov/pubmed/8412739

	Title
	Abstract
	Abbreviations
	Introduction
	Methods
	Study design, population, ethics and enrollment
	Laboratory methods and interpretation criteria

	ART Algorithm
	Data analysis

	Results
	Discussion
	Conclusion
	Acknowledgement
	References
	Table 1
	Table 2
	Table 3
	Table 4

