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Abstract

Background There has been an increasing comprehension and recognition of endocrine dysfunction among both
pediatric and adult patients with sickle cell disease (SCD). Thyroid disorders can have significant clinical consequences,
including growth retardation and impaired cognitive function. However, there is a disparity in the available data
concerning the magnitude and spectrum of thyroid abnormalities in this population. This review aimed to provide a
systematic summary and analyses on the status of thyroid function abnormalities in individuals with SCD.

Methods Following the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines,
a comprehensive search was conducted across Medline/PubMed, Google Scholar, World Health Organization Virtual
Health Library Regional Portal, and ScienceDirect. Pooled prevalence and standardized mean difference (SMD)
estimates with 95% confidence intervals (Cls) were calculated using Comprehensive Meta-Analysis Software version
33.

Results Nineteen studies met the inclusion criteria and were incorporated into the analyses. Serum thyroid-
stimulating hormone (TSH) levels were significantly higher in SCD patients compared to controls (SMD=1.184; 95%
Cl,0.269-2.099; p=0.011). While non-significant, there was a trend towards lower levels of triiodothyronine (T3),
thyroxin (T4), free T3, and free T4 in the SCD group (T3: SMD = -1.746; 95% Cl, -3.561-0.070; p=0.059; T4: SMD = -1.365;
95% (l, -3.030-0.300; p=0.108; free T3: SMD = -0.384; 95% Cl,-1.128-0.356; p=0.311; free T4: SMD = -1.205; 95%
Cl,-2.522-0.111; p=0.073). The pooled prevalence of hypothyroidism and subclinical hypothyroidism among SCD
patients was found to be 4.9% and 8.7%, respectively.

Conclusion Individuals with SCD exhibit a tendency towards elevated TSH levels compared to the general
population, with a subset potentially developing thyroid abnormalities, particularly subclinical hypothyroidism.
Although not highly prevalent in the SCD population, monitoring thyroid function remains essential due to the
potential for progression to overt hypothyroidism and its associated adverse health outcomes.
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Introduction

Sickle cell disease (SCD) is one of the most common
inherited autosomal recessive hemoglobin disorders,
characterized by the production of hemoglobin S (HbS),
an abnormal form of hemoglobin resulting from a single
point mutation in the B-globin gene [1-2]. This is caused
by a point mutation in the B-globin gene in which the
17th nucleotide is changed from thymine to adenine and
the sixth amino acid in the -globin chain becomes valine
instead of glutamic acid [1]. The homozygous inheritance
of the mutated beta S-globin chains (HbSS) is the most
common form that refers to conditions characterized by
the production of sickle hemoglobin, triggering a cas-
cade of pathophysiological events, including red blood
cell sickling, vaso-occlusion, hemolysis, oxidative stress,
hypercoagulability, and chronic inflammation [2-3].
These processes contribute to the diverse clinical mani-
festations of SCD, such as pain crises, organ damage, and
increased susceptibility to infections [1-3]. The global
burden of SCD is substantial, with an estimated 312,000
infants born with the disease annually, and over 200,000
of these births occurring in Africa [4].

While the primary pathophysiology of SCD is centered
on abnormal hemoglobin production and its conse-
quences, growing evidence suggests a significant inter-
play between SCD and endocrine dysfunction [5-7].
The endocrine complications in SCD patients have gar-
nered increasing attention due to its potential impact on
growth, development, and overall health [5-7]. Timely
diagnosis and treatment of these complications in
patients with SCD can be delayed as a result of concen-
tration of clinical attention on the primary hematologi-
cal problems and painful crisis associated with SCD [5].
Among these various endocrine abnormalities observed
in SCD, thyroid dysfunction has been described in SCD
patients [5-7].

Thyroid hormones play a crucial role in regulating
metabolism, energy expenditure, and growth [8-10].
Disruptions in thyroid function, particularly hypothy-
roidism, can have significant clinical implications, includ-
ing fatigue, weight gain, cold intolerance, subfertility,
impaired cognitive function, and cardiovascular compli-
cations [8—10]. However, there is a disparity in the avail-
able data concerning the extent and magnitude of thyroid
abnormalities in people with SCD, as well as the factors
associated with them, which require a systematic sum-
mary and analyses for better accuracy. This review aimed
to provide a comprehensive overview of the current evi-
dence and identify areas where further research is needed
to improve the care of individuals with SCD.
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Methods

Search approach and studies inclusion criteria

The methodology for this review adhered to the guide-
lines outlined in the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) state-
ment [11] (Additional file 1). To gather relevant literature,
we conducted a systematic literature search using the
electronic databases of MEDLINE (via PubMed), World
Health Organization Virtual health library Regional Por-
tal, Google Scholar, and ScienceDirect. There were no
restrictions applied to the search in terms of sex, race,
geographical area, or publication date.

The search terms used were based on combining
Mesh terms and keywords to ensure no possible rel-
evant articles were missed. Furthermore, to identify
additional studies for inclusion in this review, we con-
ducted a manual search by carefully screening the ref-
erence lists of the studies already included. The search
terms used were ((anemia, sickle cell[MeSH Terms]) OR
(((hemoglobin S disease[Text Word]) OR (hemoglobin S
disorder[Text Word])) OR (sickle cell[ Text Word]))) AND
((((thyroid[MeSH Terms]) OR (hypothyroidism[MeSH
Terms])) OR (thyroid function tests[MeSH Terms]))
OR (thyroid[Text Word] OR thyroid hormone[Text
Word] OR thyroid function[Text Word] OR Thyroid
Dysfunction[Text Word] OR hypothyroidism[Text Word]
OR hyperthyroidism[Text Word] OR TSH[Text Word]
OR T3[Text Word] OR FT3[Text Word] OR T4[Text
Word] OR FT4[Text Word] OR triiodothyronine[Text
Word] OR thyroxin[Text Word] OR thyrotropin[Text
Word])). The publications that were found were uploaded
to Rayyan software (QCRI, Doha, Qatar; http://rayyan.qc
ri.org) to expedite initial screening of titles and abstracts
and remove duplicate entries [12].

Inclusion and exclusion criteria

The selection process involved a two-step approach. Ini-
tially, we screened the titles and abstracts of all identified
articles to identify potentially relevant studies. Subse-
quently, we conducted a comprehensive full-text review
of these selected studies to assess their eligibility based
on the predefined inclusion criteria.

The inclusion criteria for the articles in this review
included cross-sectional, case-control, or cohort stud-
ies that provided explicit data on the number of patients
with SCD both with and without thyroid abnormalities.
In addition, we included studies that explicitly reported
the number of SCD patients with and without thyroid
abnormalities. Additionally, we included studies that pro-
vided data on thyroid-stimulating hormone (TSH), tri-
iodothyronine (T3), thyroxine (T4), free T3, and free T4
levels in both SCD patients and healthy control groups.
Furthermore, we summarized data on any underlying
contributing factors for developing thyroid abnormalities
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among SCD patients, if available. We excluded case
reports, editorials, reviews, abstracts, non-English publi-
cations, and studies that did not provide sufficient data
on the variables of interest.

Quality assessment and data extraction

We conducted quality assessment of the included stud-
ies using the Newcastle- Ottawa scale [13].This tool
provides a systematic framework for evaluating the
methodological quality of observational studies based
on key criteria, including the selection of study groups,
comparability between groups, and the ascertainment of
exposure and outcome measures [13]. For the compara-
bility domain, we evaluated if studies accounted for sickle
cell genotype (HbSS) and age. Studies received one star
if they reported and analyzed results stratified by HbSS
genotype or specifically focused on HbSS patients, and an
additional star if they demonstrated comparable age dis-
tributions between groups with and without thyroid dys-
function. For outcome assessment, stars were awarded to
studies showed that they used validated laboratory meth-
ods for thyroid function evaluation. Data were extracted
from each study by three independent reviewers, and
any discrepancies among them were resolved by discus-
sion and consensus to ensure accuracy and consistency in
data synthesis.

« statistical analysis

The statistical analyses were carried out by using the
Comprehensive Meta-Analysis Software version 3.3 (Bio-
stat, Engle-wood, NJ, USA; http://www.Meta-Analysis.co
m). Heterogeneity among studies was evaluated using the
I* statistic, which quantifies the percentage of variation
in effect estimates attributable to heterogeneity rather
than chance. In cases where significant heterogeneity
was identified (I* > 50%), random-effects models were
utilized to calculate the pooled summary prevalence and
standardized mean difference (SMD). Publication bias, a
potential source of bias due to the tendency for studies
with statistically significant results to be published more
often, was assessed through Begg and Egger’s tests, as
well as visual inspection of funnel plots [14—16]. When
publication bias was detected, the Duval and Tweedie
trim-and-fill method was applied to adjust for poten-
tially missing studies and obtain a more accurate pooled
estimate [17]. Furthermore, we used subgroup analyses
by the age groups and meta-regression for examining
the effect of continuous variables (sample size and pub-
lication year) to explore the reasons for heterogeneity
between studies. The chi-square test was used to assess
the differences between the categorical subgroups and
the significance level was set at 0.05.
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Results

Studies characteristics

The schematic flow of the study identification and selec-
tion process is presented in Fig. 1. Initially, the search
yielded a total of 438 records. After removing duplicate
data, 225 studies were included for the title and abstract
screening. 174 were excluded due to irrelevance. Full
texts of the remaining 48 records were screened with a
subsequent exclusion of 29 records as shown in Fig. 1.
Lastly, a total of 19 studies published from 1995 to 2023
met the eligibility criteria and were further included for
evidence synthesis [18-36]. The main features of the
included studies, including risk of bias assessment, are
presented in (Additional file 2: Table S1).

TSH hormone levels

Among the included studies, 11 provided sufficient data
to calculate the SMD in TSH levels between patients with
SCD and healthy controls. The pooled effect size demon-
strated that individuals with SCD exhibited significantly
higher serum TSH levels compared to controls, with
an SMD of 1.184 (95% confidence interval [CI], 0.269
to 2.099 p=0.011) (Fig. 2). No evidence of publication
bias was detected on examination of the funnel plot and
from the results of Begg’s test (p=0.11) and Egger’s test
(p=0.14).

T3 and T4 hormones levels

There were five studies with sufficient data to calculate
the SMD of both T3 and T4 estimates between patients
with SCD and their controls. Although, the pooled effect
size showed that both serum T3 and T4 levels in SCD
patients were lower than their controls, there were no
statistically significant differences detected between the
two groups. The analysis of T3 levels showed that the
pooled SMD = -1.746 (95% ClI, -3.561 to 0.070; p=0.059)
(Fig. 3), with no evidence of publication bias detected on
visual examination of the funnel plot and from the results
of Begg’s test (p=0.23) and Egger’s test (p=0.58). Regard-
ing the T4 levels, the analysis showed that the pooled
SMD = -1.365 (95% CI, -3.030 to 0.300; p=0.108) (Fig. 3),
with no evidence of publication bias detected on visual
examination of the funnel plot and from the results of
Begg’s test (p=0.40) and Egger’s test (p=0.13).

Free T3 and free T4 hormones levels

There were four studies and seven studies with suffi-
cient data to calculate the SMD of free T3 and free T4
estimates, respectively. Although the pooled effect size
showed that both serum T3 and T4 levels in SCD patients
were lower than their controls, there were no statistical
significant differences detected between the two groups.
The analysis of the free T3 levels showed that the pooled
SMD = -0.384 (95% CI, -1.128 to 0.356; p=0.311) (Fig. 4),
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Fig. 1 Flow chart for studies selection process

with no evidence of publication bias was detected on
visual examination of the funnel plot and from the
results of Begg’s test (p=0.15) and Egger’s test (p=0.16).
Regarding the free T4 levels, the analysis showed that the
pooled SMD = -1.205 (95% CI, -2.522 to 0.111; p=0.073)
(Fig. 4). The publication bias test was significant for the
Begg’s test (p=0.03) but not for the Egger’s test (p=0.56).
However, the Duval and Tweedie trim-and-fill method
showed that no potential studies are missing and the
adjusted estimate was similar to the original findings.

Prevalence of hypothyroidism and subclinical
hypothyroidism among SCD patients
The meta-analysis for the included studies showed that
the overall prevalence of hypothyroidism among SCD
patients was 4.9% (95% 2.0-11.5%) (Fig. 5). The publica-
tion bias test was significant for the Egger’s test (p=0.003)
but not for the Begg’s test (p=0.053). However, upon
applying the Duval and Tweedie trim-and-fill method to
account for potential missing studies, no missing stud-
ies were identified, and the adjusted prevalence estimate
remained similar to the initial finding.

Of the included studies, only four provided sufficient
data to estimate the pooled prevalence of subclinical
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Study name Statistics for each study Std diff in means and 95% CI
Std diff Standard Lower Upper

inmeans error Variance limit limit Z-Value p-Value
Soliman et al 1995 0.800 0.379 0.144  0.057 1544 2109  0.025 D —————
Hagag et al 2014 0.291 0.225 0.0%0 -0.149 0.731 1.288 0.195 -
Phuljhele et al 2015 -2.083 0.278 0.077 -2.827 -1.539 «7.501 0.000
Garadah et al 2018 1.931 0.189 0.038  1.861 2302 10.212 0.000 A
Hagag et al 2018 2.687 0.208 0.095 2.082 3.291 8.712 0.000 b
Manafa et al 2020 0.788 0.268 0.072 0.282 1.313 2.938 0.0023 o — i
Akiibinu et al 2020 -0.125 0.263 0.089 -0.840 0.391 -0.474 0.828 i
Burakgazi et al 2022 0.549 0.245 0.080 0.088 1.020 2.237 0.025 —_—
Mohammed et al 2023 6.983 0.833 0.284 5939 8.027 13.108 0.000 b
Kadim et al 2023 0.239 0.201 0.040 -0.154 0.633 1.193 0.233 B
Karazincir et al 2023 1.445 0.281 0.079 0.895 1.995 5.147 0.000 -

1.184 0.487 0.218 0.289 2.099 2.535 0.011 b
-1.00 -0.50 0.00 0.50 1.00
Favours A Favours B

Meta Analysis

Fig. 2 Pooled SMD of TSH estimates between patients with SCD and their controls

hypothyroidism among SCD patients. All of these stud-
ies were conducted on children. The overall prevalence
of subclinical hypothyroidism among SCD patients was
found to be 8.7% (95% CI, 3.8—18.6%) (Fig. 6). While the
Egger’s test for publication bias was significant (p=0.007),
the Begg’s test was not (p=0.56). However, the trim-and-
fill analysis confirmed the absence of missing studies and
yielded an adjusted estimate consistent with the original
finding.

Moderators of heterogeneity

Due to the limited number of studies, only hypothyroid-
ism and TSH levels were further analyzed to examine
potential moderators of heterogeneity. Subgroup analy-
sis revealed a significant difference in the prevalence of
hypothyroidism across age groups (X* = 14.64, p<0.001).
The lowest pooled prevalence was observed in children
with SCD, at 3.70% (95% CI 1.20% — 10.7%). In con-
trast, the pooled prevalence was higher among adults
with SCD (9.80%, 95% CI 5.00% — 18.3%) and in studies
that included both adults and children (7.20%, 95% CI
1.50-28.4%).

For TSH levels, the sub-group analysis showed that
the pooled analysis of children-based studies did not
show a significant difference between SCD patients
and healthy controls (SMD=0.295, 95% CI, —0.809 to
1.398; p=0.601). In contrast, the pooled analysis of stud-
ies conducted on adults (SMD=3.174, 95% CI, 0.744 to
5.605; p=0.010) and studies conducted on all age groups

(SMD=2.712, 95% CI, 1.035 to 4.389; p=0.002) showed a
significant difference between SCD patients and healthy
controls.

Furthermore, meta-regression analyses were con-
ducted to analyze whether continuous variables (sample
size and publication year) affected the heterogeneity
in this meta-analysis. For hypothyroidism, the results
showed that sample size (r=-0.013, p<0.001) had a
moderating effect on the outcome, while publication
year (r=0.081, p=0.230) did not (Fig. 7). Regarding TSH
levels, the meta-regression results showed that neither
sample size (r = -0.002, p=0.919) nor publication year
(r=0.059, p=0.348) had a moderating effect on the out-
come (Fig. 8).

Discussion

This review examined the spectrum of thyroid func-
tion abnormalities present in patients with SCD. The
meta-analysis revealed significantly higher serum TSH
levels in SCD patients compared to controls, particu-
larly in older age groups. In addition, the meta-analysis
revealed a trend toward lower serum levels of T3, T4,
free T3, and free T4 in SCD patients compared to con-
trols, although these differences did not reach statistical
significance. While the meta-analysis identified a subset
of SCD patients with thyroid dysfunction, the prevalence
of both overt and subclinical hypothyroidism was rela-
tively low compared to other endocrine complications
frequently observed in this population. Previous studies
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Study name Statistics for each study Std diff in means and 95% CI
Std diff Standard Lower Upper
inmeans error Variance limit limit Z-Value p-Value
Evliyaoglu et al 1998 -0.437 0.340 0.116 -1.103 0.229 -1.285 0.199 | !
Phuljhele et al 2015 -0.9268 0.242 0.059 -1.402 -0.451 -3.821 0.000
Manafa et al 2020 -1,101 0.277 0.077 -1.644 .0.558 -3.973 0.000
Akiibinu et al 2020 0.877 0.276 0.076  0.337 1.418 3,187 0.001
Mohammed et al 2023 -7.438 0.6683 0.317 -8.541 -8.335 -13.219 0.000
-1.748 0.928 0.858 -3.661 0,070 1,885 0.089
-1.00 -0.50 0.00 0.50 1.00
T3 levels
Favours A Favours B
Study name Statistics for each study Std diff in means and 95% CI
Std diff Standard Lower Upper
inmeans error Variance limit limit Z-Value p-Value
Evliyaoglu et al 1998 -0.047 0.2236 0.113 -0.706 0.612  -0.140 0.889
Phuljhele et al 2016 -1.423 0.255 0.085 -1.922 -0.923  -5.582 0.000
Manafa et al 2020 -1.048 0.275 0.076 -1.586 -0.507  -3.801 0.000
Akiibinu et al 2020 0.855 0.275 0.076  0.317 1.393 3.118 0.002 —
Mohammed et al 2023 -6.261 0.422 0.178 -8.089 -4.433 -12.456 0.000
-1.385 0.850 0.722 -3.031 0.300 -1.607 0.108
-1.00 -0.50 0.00 0.50 1.00

T4 levels

Favours A Favours B

Fig. 3 Pooled SMD of T3 and T4 estimates between patients with SCD and their controls

have reported a higher occurrence of metabolic bone dis-
eases, hypogonadism, growth impairment, and diabetes
mellitus in individuals with SCD [37].

The observed findings of thyroid hormonal levels
among SCD patients in this meta-analysis suggest a com-
plex interplay of factors, with subclinical hypothyroidism
being a likely explanation. In subclinical hypothyroidism,
while T3 and T4 levels typically remain within the normal
range, a slight decrease in T3 and T4 or a shift towards
the lower end of the normal range may be observed. Con-
versely, TSH levels are characteristically elevated as the
body attempts to compensate for the subtle reduction in
thyroid hormone levels [8—10].

The occurrence of thyroid abnormalities among
patients with SCD may be attributed to the nature of
SCD. The sickling endothelial dysfunction, oxidative
stress, chronic inflammation, and vaso-occlusive nature
of the disease can compromise blood flow to the thyroid
gland, leading to impaired microcirculation [1-4]. Sev-
eral studies have presented findings on reduced thyroid
gland volume in SCD patients compared to healthy con-
trols, suggesting a potential structural alteration in the
thyroid gland of individuals with SCD [20-21, 26]. This

phenomenon and this has been attributed to thyroid
microcirculation dysfunction and chronic inflammation
[20-21, 26].

Furthermore, iron overload resulting from repeated
blood transfusions and subsequent iron deposition in
the thyroid gland may contribute to thyroid dysfunction
in SCD, causing cellular damage and provoking primary
thyroid failure [5]. Several studies have suggested a link
between iron overload and thyroid abnormalities, with
autopsy reports revealing significant iron deposition in
the thyroid glands of some patients [5, 28]. Yassin et al.
reported a higher prevalence of hypothyroidism in SCD
patients with hepatic iron overload, while Fung et al.
identified transfusion duration as a significant predictor
of hypothyroidism development [22, 38]. However, other
studies, such as those by Ozen et al. and Elalfy et al., did
not find a significant correlation between serum ferritin
levels (a marker of iron overload) and thyroid function
tests, highlighting the need for further investigation into
the complex relationship between iron overload and thy-
roid dysfunction in SCD [21, 28].

Although research specifically investigating medica-
tion interference with thyroid function in SCD patients



Mohamed et al. Thyroid Research (2025) 18:3 Page 7 of 11

Study name Statistics for each study Std diff in means and 95% ClI
Std diff Standard Lower Upper
in means error  Variance limit limit Z-Value p-Value
Hagag et al 2014 0.437 0.228 0.051 -0.008 0.880 1.924 0.053
Hagag et al 2018 -1.350 0.248 0.061 -1.8% 0.885 -5.450 0.000 e—
Burakgazi et al 2022 -0.653 0.247 0.081 -1.138  -0.189 -2.642 0.008
Kadim et al 2023 0.000 0.200 0.040 0.3  0.392 0.000 1.000
-0.384 0.379 0.144 -1.128 0.359 -1.013 0.311
-1.00 -0.50 0.00 0.50 1.00
Favours A Favours B

Free T3 levels

Study name Statistics for each study Std diff in means and 95% CI
Std diff Standard Lower Upper

in means error Variance limit limit Z-Value p-Value
Sokman et al 1535 -1.071 0.3%0 0.162 -1.8% -0.205 -2.742 0.008
Hagag et al 2014 0.123 0.224 0.080 -0.315 0.562 0.851 0.582 L
Garadah et al 2018 -4.828 0.200 0.020 5228 -4.080 -15.462 0.000
Hagag et al 2018 -3.135 0.324 0.111 -3.789 -2.481 -9.391 0.000 <
Burakgazi et al 2022 -0.083 0.241 0.058 -0.526 0.410 -0.259 0.785 . 3
Kadim et al 2023 0.123 0.200 0.040 0.269 0.516 0.8616 0.538 L
Karazimoir et al 2023 0.120 0.250 0.083 -0.341 0.641 0.599 0.549 L

-1.205 0.8672 0.451 -2.522 0.111 -1.794 0.073 <
-1.00 -0.50 0.00 0.60 1.00
Free T4 levels Favours A Favours B

Fig. 4 Pooled SMD of free T3 and free T4 estimates between patients with SCD and their controls

Study name Statistics for each study Event rate and 95% Cl

Event Lower Upper

rate limit limit Z-Value p-Value
Fung et al 2006 0.011 0004 0035 -7684 0.000 h
Ozen et al 2012 0.060 0019 0170 -4621 0.000 [
Hagag et al 2014 0.050 0016 0144 -4971 0.000 |
Garadah etal 2016 0.098 0050 0183 -5977 0.000 -
Elalfy et al 2019 0117 0057 0225 -5034 0.000 -
Swain et al 2023 0235 0149 0350 -4123 0.000 -

0.075 0033 0161 -5681 0.000 >

-1.00 -0.50 0.00 0.50 1.00

Favours A Favours B

Fig. 5 Pooled prevalence of hypothyroidism among patients with SCD
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Study name Statistics for each study
Event Lower Upper
rate limit  limit Z-Value
Elalfy et al 2019 0.100 0046 0205 -5.106
Mandese et al 2019 003 0010 0141 4464
Akodu et al 2023 0042 0014 0123 -5290
Kaudah et al 2023 0.181 0143 0226 -10.597
0087 0038 0186 -5260

Event rate and 95% CI

Fig. 6 Pooled prevalence of subclinical hypothyroidism among patients with SCD
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is scarce, some medications commonly used for SCD
management, such as opioids for pain control, have been
associated with endocrine disruptions, including poten-
tial alterations in the hypothalamic-pituitary-thyroid
axis [39-40]. These alterations could lead to changes in
TSH and thyroid hormone levels [39-40]. However, the
evidence supporting these medication interactions is not
definitive, and their clinical significance necessitate fur-
ther investigation [41].

Additionally, existing research has described an asso-
ciation between deficiencies in trace elements and
impaired thyroid hormone synthesis and metabolism
and demonstrated reduced serum concentrations of zinc
and selenium in individuals with hypothyroidism com-
pared to healthy controls [42—43]. Given the established

prevalence of zinc and selenium deficiencies among SCD
patients, this observation can present another plausible
explanation for susceptibility to thyroid dysfunction
within this population [44—46].

There are several implications to the findings of this
review. From a clinical perspective, the overlap between
certain symptoms of hypothyroidism and those com-
monly observed in SCD itself, such as reduced growth
velocity, short stature, delayed puberty, fatigue, and mood
changes, highlights the importance of considering and
proactively evaluating thyroid dysfunction and its poten-
tial complications in all SCD patients presenting with
these clinical manifestations. While SCD-related factors
like chronic anemia, hypoxia, increased energy expen-
diture, nutritional deficiencies, and recurrent infections
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can contribute to growth impairment, the presence of
thyroid abnormalities warrants attention. While this
meta-analysis suggests that thyroid abnormalities may
not be highly prevalent in individuals with SCD, main-
taining regular monitoring of thyroid function remains
crucial, particularly in older age groups. Even a small
subset of the SCD population may develop overt hypo-
thyroidism, potentially impacting their overall health
and well-being. Timely identification and management
of thyroid-related concerns can mitigate complications
and improve quality of life. The findings also highlight
the need for further research to refine our understanding
of the mechanisms and factors influencing thyroid func-
tion in SCD and to develop more targeted prevention and
treatment strategies.

The findings of this review need to be considered in the
context of some limitations. The potential influence of
clinical factors such as patients’ genotype, SCD severity,
ferritin levels, and treatment regimens, and varying com-
pliance to treatment was not fully explored and require
further investigation. Data limitations within the included
studies precluded analyses of these potential risk factors.
Additionally, the inclusion of only English-language pub-
lications may have limited representativeness.

Conclusion

This review showed that patients with SCD tend to have
higher levels of TSH than the general population, par-
ticularly in older age groups. A subset of SCD patients
may potentially develop thyroid abnormalities, primar-
ily subclinical hypothyroidism. While these abnormali-
ties are not widespread among SCD patients, monitoring
thyroid function remains crucial due to the risk of devel-
oping overt hypothyroidism. This vigilance is essential
for improving quality of life and clinical outcomes in this

population. Further research is warranted to elucidate
the mechanisms and contributing factors underlying thy-
roid dysfunction in individuals with SCD.
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