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Abstract: Introduction: Human immu-
nodeficiency virus (HIV) infection leads to 
multi-organ involvement, including the en-
docrine system. Severe immunosuppression 
and advanced HIV disease may be associa-
ted with subclinical hypothyroidism (SH), 
which directly affects growth and develop-
ment in children.   Methodology: A des-
criptive, cross-sectional, retrospective study 
was conducted of 112 pediatric patients 
with HIV treated between 2008 and 2021 
at the Comprehensive Care Unit for HIV 
and Chronic Infections at Roosevelt Hos-
pital, analyzing epidemiological, clinical, 
immunological, virological, and hormon 
y data obtained from medical records. Re-
sults: 21.4% of patients had elevated TSH 
and 18.8% had subclinical hypothyroidism, 
of which 17.9% showed a need for levo-
thyroxine supplementation. A higher preva-
lence of thyroid dysfunction was observed 
in patients with advanced clinical stages 
and high viral load. Conclusion: Thyroid 
dysfunction is common in children with 
HIV, highlighting the need for early detec-
tion and timely intervention to improve the 
clinical prognosis and quality of life of this 
population.

Keywords: HIV, Thyroid dysfunction, 
Subclinical hypothyroidism, Pediatrics, 
Guatemala

Introduction

HIV infection is a chronic systemic di-
sease that progressively weakens the immu-
ne system, promoting opportunistic infec-
tions, neoplasms, and potentially death [1]. 
In pediatrics, it is a global problem with a 
sustained increase in cases. In 2020, an esti-
mated 37.7 million people were living with 
HIV, including 1.7 million children under 

the age of 14; by 2022, the figure had risen 
to 39.0 million, with 1.5 million children 
affected and 53% of the total being women 
and girls [2]. In Guatemala, between 1984 
and 2019, 37,556 cumulative cases of HIV 
were reported, with 5% corresponding to 
children under 15 years of age. Although 
the initial frequency of cases was increasing, 
reports have declined since 2008, which 
could reflect underreporting [3].

Since the beginning of the epidemic, 
and even before the introduction of highly 
active antiretroviral therapy (HAART), 
neuroendocrine changes have been obser-
ved at the central, adrenal, gonadal, and 
thyroid levels [4, 5, 6, 7]. In HIV-infected 
pediatric patients, although little studied, 
hypothyroidism—especially subclinical 
hypothyroidism (SH)—has been shown to 
be the most common thyroid dysfunction 
[6, 7]. SH is characterized by the absence of 
clinical symptoms but is ly associated with 
thyroid-stimulating hormone (TSH) levels 
above the upper limit of the reference range, 
together with a normal serum concentration 
of free thyroxine (FT4) [8]. This comorbi-
dity may be associated with other complica-
tions, so it is crucial to correlate it with the 
clinical-immunological stage of HIV [1, 4].

Several studies have indicated that 
thyroid function abnormalities are more 
prevalent in HIV-infected patients than in 
the general population, although the exact 
cause of this dysfunction is still unclear. 
Among the proposed hypotheses are au-
toimmune processes in which autoantibo-
dies attack multiple thyroid antigens. This 
effect, derived from the systemic action of 
HIV, manifests itself with the presence of 
antibodies such as antithyroid peroxida-
se or antithyroglobulin, which can lead to 
glandular hypofunction secondary to the 
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destruction of thyroid tissue, concurrent 
infections, damage associated with oppor-
tunistic infections, and adverse reactions to 
medications [9, 10, 11].

Previous studies have demonstrated 
an association between thyroid abnorma-
lities and disease progression, including 
severe immunosuppression and high viral 
load; however, these findings are insufficient 
[3, 12]. Given that there is an inverse re-
lationship between TSH levels and CD4+ 
T-cell counts, it has been suggested that 
severe immunosuppression and advanced 
HIV progression could increase the risk 
of developing HS, which directly impacts 
child growth by causing growth retardation 
and a decrease in the linear growth rate [4, 
9, 13].

Considering the impact of thyroid di-
sorders on the health of children with HIV, 
timely detection of this comorbidity is es-
sential. Early initiation of thyroid hormo-
ne treatment is essential to prevent further 
deterioration in their growth and develop-
ment, already compromised by the disease. 
The presence of antithyroid antibodies (an-
ti-thyroid peroxidase or anti-thyroglobulin ) 
can contribute to the destruction of thyroid 
tissue and, consequently, to the develop-
ment of glandular hypofunction in HIV-
-positive pediatric patients [4, 10, 14].

The objective of this study was to de-
termine the association between immunovi-
rological parameters (viral load, CD4+ lym-
phocyte count) and clinical-immunological 
stage with the presence of subclinical hypo-
thyroidism in HIV-infected children treated 
at the Dr. Carlos Rodolfo Mejía Villatoro 
Comprehensive Care Unit for HIV and 
Chronic Infections at Roosevelt Hospital 
in Guatemala. The results of this research 
could be considered for the implementation 
of protocols for early detection and timely 

management of thyroid dysfunction, which 
would contribute to optimizing the quali-
ty of life and overall development of these 
patients.

Methodology

Type of study and design

Descriptive, cross-sectional study.

Unit of analysis

Medical records of pediatric patients 
with HIV who underwent a baseline thyroid 
test (TSH and FT4) at the time of diagnosis 
during the period from 2008 to 2021.

Population and sample 

Information from 112 medical records 
of pediatric patients infected with human 
immunodeficiency virus who were actively 
followed up in the pediatrics area of the 
Dr. Carlos Rodolfo Mejía Villatoro Com-
prehensive Care Unit for HIV and Chronic 
Infections at Roosevelt Hospital during the 
period from 2008 to 2021 was included.

Inclusion criteria

Medical records of pediatric patients 
(boys and girls) who underwent initial 
thyroid testing at the time of HIV diagnosis. 

Exclusion criteria

Records of children with any other 
condition that alters thyroid function, such 
as chronic kidney disease, thyroid disease 
with a previous diagnosis of HIV, hepati-
tis B virus infection, hepatitis C, tubercu-
losis, autoimmune diseases, or drugs toxic 
to the thyroid (amiodarone, interferon, 
rifampicin).
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Data collection instrument and 
process

A data collection form was used as an 
instrument, extracting the epidemiological 
variables of each patient from the medical 
records. HIV viral load and CD4+ T-cell 
count values were taken from the labora-
tory results registry of the Comprehensive 
Care Unit for HIV and Chronic Infections, 
while thyroid-stimulating hormone (TSH) 
and free thyroxine (FT4) were transcribed 
from the Roosevelt Hospital Endocrinology 
and Specialties Laboratory results registry, 
correlating with the patient’s clinical condi-
tion described in the medical record. Sub-
sequently, a digital database was created in 
Excel 2019, adapting the fields to the varia-
bles of interest, which were transcribed for 
subsequent classification and analysis.

Variables

The study variables cover epidemio-
logical, clinical-immunological, virological, 
and endocrinological aspects. First, demo-
graphic variables such as sex and age were 
considered. In the context of HIV infection, 
clinical and immunological classification 
(CD4+ T lymphocytes) were evaluated, in 
addition to a combined variable that inte-
grates both classifications. The HIV viral 
load was also analyzed. Finally, variables 
related to thyroid function were included: 
TSH and FT4 levels, and the resulting en-
docrinological diagnosis, as well as the need 
for levothyroxine supplementation in pa-
tients with subclinic .

Clinical and immunological 
classification according to age

Classification was based on immune 
stage, determined by age-adjusted CD4+ 

T-cell count, and clinical stage, according 
to the HIV classification established by the 
Centers for Disease Control and Prevention 
(CDC, USA, 1994). The immunological 
stage is categorized as: 1 (mild immunosu-
ppression), 2 (moderate immunosuppres-
sion), and 3 (severe immunosuppression). 
The clinical stage is classified as: N (asymp-
tomatic), A (mild signs and symptoms), B 
(moderate signs and symptoms), and C (se-
vere signs and symptoms or AIDS-defining 
illnesses).

Data analysis

Data processing and analysis were 
performed using SPSS statistical software. 
Descriptive analysis included the calcula-
tion of absolute and relative frequencies for 
categorical variables such as sex, age, clini-
cal-immunological classification, viral load, 
and presence of thyroid dysfunction. Confi-
dence intervals (CI) of 95% were calculated 
for the proportions in order to estimate the 
accuracy of the estimates. The association 
between the diagnosis of thyroid dysfunc-
tion and clinical and immunological varia-
bles was evaluated using Pearson’s chi-square 
test or Fisher’s exact test, as appropriate.

Additionally, a logistic regression 
analysis was performed to identify possible 
factors associated with the presence of sub-
clinical hypothyroidism in the pediatric po-
pulation with HIV. Odds ratios (OR) with 
their respective 95% confidence intervals 
were calculated to determine the magnitude 
of the association. A p-value < 0.05 was con-
sidered statistically significant in all tests.

Possible biases 

Selection bias. Since the sample was 
obtained from the medical records of pe-



DOI https://doi.org/10.22533/at.ed.1595322522103

A
rt

ic
le

 3
PR

EV
A

LE
N

CE
 O

F 
SU

BC
LI

N
IC

A
L 

H
YP

O
TH

YR
O

ID
IS

M
 IN

 P
ED

IA
TR

IC
 P

AT
IE

N
TS

 W
IT

H
 H

IV
: A

 C
RO

SS
-S

EC
TI

O
N

A
L 

ST
U

DY
 IN

 G
UA

TE
M

A
LA

5

diatric patients with HIV being followed 
up at a single center (Roosevelt Hospital), 
the results may not be fully representative of 
the pediatric population with HIV in other 
settings. In addition, the inclusion of only 
patients with thyroid tests available at the 
time of diagnosis may exclude those who 
were not evaluated, which could influence 
the interpretation of the relationship betwe-
en HIV and thyroid dysfunction.

Information bias. Data collection 
from medical records may be subject to er-
rors in the recording of clinical and labora-
tory information. Variability in the quality 
and completeness of records could affect the 
accuracy of the data analyzed, especially in 
relation to the patient’s clinical condition 
and the correlation with TSH and FT4 
values.

Limitations 

One possible limitation of the study 
was the sample size, which could influence 
the generalization of the findings to a broa-
der pediatric population with HIV. Howe-
ver, the results provide valuable information 
on thyroid function in this group. In ad-
dition, only FT4 and TSH were analyzed; 
nevertheless, these markers are essential for 
evaluating thyroid disorders.

The cross-sectional nature of the stu-
dy limited the evaluation of temporal rela-
tionships between some variables, but it did 
allow for a detailed characterization of the 
study population. On the other hand, the 
reduction in the number of pediatric visits 
due to the SARS-CoV-2 pandemic may 
have affected case detection, although it did 
not compromise the relevance of the results 
obtained.

Ethical considerations

In this research, both the population 
and the units of analysis consisted of clinical 
records, so there were no risk implications 
for patients, as no invasive procedures were 
performed. Access to the research instru-
ment was restricted to the researcher only, 
ensuring confidentiality throughout the 
process.  The research protocol was reviewed 
and approved by the Teaching and Research 
Department of Roosevelt Hospital, registe-
red on June 27, 2022, in Act 680, Point 3.

Results

Epidemiological, clinical, immuno-
logical, virological, and hormonal data ob-
tained from the clinical records of 112 pe-
diatric patients with HIV treated between 
2008 and 2021 at the Comprehensive Care 
Unit for HIV and Chronic Infections at 
Roosevelt Hospital were analyzed.

Characteristic f % 95% CI

Sex

Female 63 56.3 46.8% - 65.2%

Male 49 43.8 34.8% - 53.2%

Age

Under 3 44 39.3 29.9% - 48.1%

3 to 5 years 20 17.9 10.9% - 25.2%

More than 5 years 48 42.9 33.8% - 52.2

Table 1. Epidemiological characteristics of 
pediatric patients infected with HIV 

Classification f % 95% CI

Clinical stage

N – asymptomatic 13 11.6
5.9% 
- 18.1%

A – mild 15 13.4
6.7% 
- 19.3%
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Classification f % 95% CI

B – moderate 34 30.4
21.5% 
- 38.5%

C – severe 50 44.6
35.7% 
- 54.3%

Immunological stage

1: no 
immunosuppression

77 68.8
60.4% 
- 77.6%

2: moderate 
immunosuppression

17 15.2 8.4% - 21.6

3: severe 
immunosuppression

18 16.1
9.2% 
- 22.8%

Table 2. Clinical-immunological classification 
of pediatric infection 

Viral load f % 95% CI

Below detection 
limit (<40 cp/mL)

7 6.3 1.6% - 10.4

< 1,000 cp/mL 11 9.8
4.4% 
- 15.6%

1,000 – 10,000 cp/mL 15 13.4
6.7% 
- 19.3%

> 10,000 cp/ml 79 70.5
62.6% 
- 79.4%

Table 3. Initial HIV viral load at the time of the 
study in pediatric patients infected with HIV

Stage f % 95% CI

N1 11 9.8 4.4% - 15.6%

N2 0 0.0 0.0% - 0.0%

N3 2 1.8 0.6% - 4.6%

A1 6 5.4 0.9% - 9.1%

A2 7 6.3 1.6% - 10.4%

A3 2 1.8 0.6% - 4.6%

B1 9 8.0 2.9% - 13.1%

B2 15 13.4 6.7% - 19.3%

B3 10 8.9 3.7% - 14.3%

C1 7 6.3 1.6% - 10.4%

C2 13 11.6 5.9% - 18.1%

C3 30 26.8 18.7% - 35.3%

Table 4. Combined clinical-immunological 
classification in pediatric patients with HIV

Level f % 95% CI

TSH Decreased 1 0.9 0.8% - 2.9%

Normal TSH 87 77.7%
70.3% 
- 85.7%

Elevated TSH 24 21.4
13.4% 
- 28.6%

Decreased FT4 6 5.4 0.9% - 9.0%

Normal FT4 105 93.8
89.6% 
- 98.4%

Elevated FT4 1 0.9 0.8% - 2.9%

TSH: Thyroid-Stimulating Hormone

FT4: Free Thyroxine

Table 5.  Baseline thyroid hormone levels at the 
time of HIV diagnosis

Diagnosis f % 95% CI

Euthyroid 89 79.5 71.4% - 86.6%

Subclinical 
hypothyroidism

21 18.8 11.7% - 26.3%

Hyperthyroidism 1 0.9 0.9% - 2.9%

Sick euthyroid 
syndrome

1 0.9 0.9% - 2.9

Table 6. Classification of thyroid dysfunction 
in pediatric patients with HIV

Need for 
supplementation

f % 95% CI

Yes 20 17.9 10.9% - 25.2%

No 92 82.1 74.9% - 89.2%

Table 7.  Need for levothyroxine supplementa-
tion in HIV-positive patients with subclinical 

hypothyroidism

In the study population, 56.3% of 
patients were female, and 42.9% were over 
5 years of age. Regarding clinical classifica-
tion, 44.6% were in clinical stage C (severe), 
while 16.1% had severe immunosuppres-
sion (immunological stage 3). 
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Category
Subclinical hypo-
thyroidism (%)

Euthyroid 
(%)

OR p 95% CI

Clinical stage

   N - Asymptomatic 15.4 19.2 0.77 0.742 0.157 - 3.745

   A - Mild 20.0 18.6 1.10 0.894 0.280 - 4.296

   B - Moderate 17.6 19.2 0.90 0.844 0.316 - 2.562

   C - Serious 20.0 17.7 1.16 0.761 0.448 - 3.001

Immunological stage

   1: No 
immunosuppression

17.2 19.4 0.89 0.798
0.280 - 2.663

   2: Moderate 
immunosuppression

12.9 21.4 0.54 0.317
0.164 - 1.795

   3: Severe 
immunosuppression

24.4 15.0 1.83 0.240
0.669 - 4.994

Clinical/immunological stage ratio

   N1 18.2 18.8 0.96 0.96 0.191 - 4.805

   N2 0.0 0.0 - -

   N3 0.0 19.1 0.83 0.907
0.039 
- 17.983

   A1 33.3 17.9 2.29 0.359
0.391 
- 13.421

   A2 14.3 19.0 0.71 0.756 0.081 - 6.219

   A3 0.0 19.1 0.83 0.907
0.039 
- 17.983

   B1 22.2 18.4 1.26 0.781 0.243 - 6.567

   B2 0.0 21.6 0.11 0.138 0.007 - 1.997

   B3 40.0 16.7 3.33 0.085
0.849 
- 13.094

   B3 men 8.3 8.1 1.03 0.980
0.097 
- 10.946

   B3 women* 33.3 5.6 8.5 0.021 1.391 - 51.95

   C1 0.0 20.0 0.26 0.366 0.014 - 4.770

   C2 23.1 18.2 1.35 0.672 0.337 - 5.407

   C3 23.3 17.1 1.48 0.454 0.531 - 4.112

HIV viral load

   CV > 1000 cp/ml 19.1 16.7 1.18 0.805 0.310 - 4.531

CD4+ T lymphocytes

   CD4+ T cells < 
200 ul/mm³

28.6 17.6 1.87 0.258
0.631 - 5.575

   T CD4+ < 500 ul/mm³ 47.6 46.6 1.06 0.903 0.410 - 2.743

*Statistically significant results (p < 0.05)

Table 8.  Association between thyroid disorder diagnosis and indicators of human immunodefi-
ciency virus infection status in the pediatric population
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Likewise, 70.5% of patients had a 
viral load greater than 10,000 cp/ml. Dis-
tribution according to clinical-immunolo-
gical stage showed that most patients were 
in stage C3 (26.8%) and B2 (13.4%). With 
regard to thyroid function, TSH and FT4 
levels were normal in 77.7% and 93.8% of 
cases, respectively. 

Seventy-nine point five percent of 
patients were euthyroid, while 18.8% had 
subclinical hypothyroidism. Of the 23 pa-
tients with thyroid dysfunction, 20 required 
levothyroxine supplementation, represen-
ting 17.9% of the total population analyzed. 
When analyzing the distribution of subcli-
nical hypothyroidism (SH), it was observed 
that 20.0% of patients with SH were in cli-
nical stage C, compared to 17.7% of those 
without thyroid disease in the same stage, 
with no statistically significant differences. 

Regarding the immunological stage, 
24.4% of patients with SH were in stage 3, 
compared to 15.0% of euthyroid patients. 
The clinical-immunological stages most 
associated with SH included A1, B1, B3, 
C2, and C3. A significant association was 
identified in stage B3 in women, who had a 
prevalence of subclinical hypothyroidism of 
33.3% (OR = 8.50; p = 0.021), compared 
with 8.3% in men.

Discussion

Human immunodeficiency virus 
(HIV) infection can lead to multiple organ 
involvement, including the endocrine sys-
tem. This is due to the direct impact of the 
virus on the immune system, which causes 
an alteration in endocrine function. [15, 16] 

The findings in this study, which show 
a prevalence of subclinical hypothyroidism 

in 18.8% of the pediatric population with 
HIV, are higher than those reported in in-
ternational studies. For example, Beltran et 
al. described a prevalence of 8.1% in HI-
V-infected adults [5], while Merenich et al. 
reported similar figures prior to the intro-
duction of ART [17]. This difference could 
be attributed to the pediatric population 
profile, the type of antiretrovirals used, and 
the conditions of clinical follow-up in re-
source-limited settings such as Guatemala. 

Regarding the association between 
thyroid function and immune status, the 
results are consistent with the observations 
of Jain et al., who reported a correlation be-
tween thyroid abnormalities and advanced 
immune progression (measured by CD4+ 
T-cell counts) [18]. Thongam et al. demons-
trated a significant positive correlation be-
tween CD4+ T-cell counts and TSH levels 
[9], suggesting that the likelihood of thyroid 
dysfunction increases as the count of the-
se cells decreases or the disease progresses. 
Complementarily, a study conducted in 
India found a direct correlation between 
CD4+ cell count and free T3 (r = 0.357, p 
< 0.05) and free T4 (r = 0.650, p < 0.05), 
as well as an inverse correlation between 
CD4+ cell count and serum TSH levels (r = 
0.470, p < 0.050) [19]. 

However, a study conducted in Iran 
did not identify any significant relationship 
between HS, HIV infection, and CD4+ cell 
count [20], which is largely consistent with 
our analysis, in which no statistically signific 
r association was observed, although a trend 
toward a higher frequency of thyroid dys-
function was identified in advanced clinical 
stages of HIV, particularly in stages B3, C2, 
and C3.

On the other hand, the identification 
of a case with sick euthyroid syndrome coin-
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cides with that described by Chiarelli et al., 
who reported this entity in children with 
perinatal HIV, especially in phases of severe 
immunosuppression [21]. This alteration, 
considered an adaptive response to systemic 
stress, was also described by Lo Presti et al. 
as a marker of poor prognosis in the context 
of severe infections [22]. 

In terms of management, the need for 
levothyroxine supplementation in 17.9% of 
patients in this cohort is in line with the li-
terature, which emphasizes the importance 
of pharmacological intervention in cases of 
hypothyroidism, even subclinical, to avoid 
negative effects on child growth and develo-
pment [23,24].

Likewise, the finding of a higher pre-
valence of HS in women, especially in stage 
B3 (33.3%), provides new data that, althou-
gh not widely described in other studies, 
could be related to hormonal, genetic, or di-
fferential autoimmune factors in the female 
population infected with HIV, a topic that 
warrants further study. 

The findings of this study highlight 
the need to establish strategies aimed at 
early detection and periodic monitoring of 
thyroid dysfunction in children living with 
HIV, with special emphasis on those with 
subclinical hypothyroidism. These results 
support the implementation of standardized 
institutional protocols for regular hormone 
assessment and the definition of precise cli-
nical criteria for indicating levothyroxine 
supplementation in selected cases. 

Similarly, it highlights the importance 
of promoting future longitudinal research 
to analyze the evolution of thyroid disorders 
and their impact on child development, 
as well as their possible interaction with 
immunovirological control. Finally, explo-

ring related environmental, genetic, and 
immunological factors could provide key 
insights for identifying additional determi-
nants of thyroid dysfunction in this vulnera-
ble population, thereby strengthening com-
prehensive interventions and improving the 
quality of life of pediatric patients living 
with HIV.  

Conclusion

This study shows a high prevalence 
of thyroid dysfunction, mainly subclinical 
hypothyroidism, in pediatric patients with 
HIV treated at the Comprehensive Care 
Unit of Roosevelt Hospital. Most of these 
patients required levothyroxine supplemen-
tation, highlighting the need for ongoing 
endocrinological monitoring. The results 
underscore the importance of integrating 
thyroid evaluation into the clinical manage-
ment of this vulnerable population.
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