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Abstract

Background: Autoimmune thyroid diseases (AITD), including Hashimoto’s thyroiditis (HT) and Graves’ disease (GD), are the

most common causes of acquired thyroid dysfunction in children and adolescents. Although thyroid and renal functions are

closely interrelated, limited data exist on renal involvement in pediatric AITD.

Objective: This study aimed to investigate the prevalence of microalbuminuria in children and adolescents with HT and GD,

and to explore potential associations with thyroid autoimmunity and functional status.

Material and Methods: A cross-sectional study was conducted involving 64 pediatric patients with AITD (HT: n=29; GD: n=35)

and 34 age- and sex-matched healthy controls. First-morning spot urine specimens were analyzed for microalbuminuria using
urinary albumin-to-creatinine ratio (UACR). Microalbuminuria was defined as UACR of 30 - 300 mg/g (categorized as ≥30 mg/g).

Results: A total of 98 participants (72 girls, 88 pubertal) were included. The prevalence of microalbuminuria was significantly

higher in the HT group (17.2%) compared to GD (2.9%) and healthy controls (2.9%) (P = 0.042). However, no significant differences

were observed in continuous UACR values across groups (P = 0.779). No correlation was found between UACR and thyroid

autoantibody levels or thyroid functional status (all P > 0.05).

Conclusion: This study is among the first to report an increased prevalence of microalbuminuria in children and adolescents

with HT. While these findings suggest a potential link between AITD and renal alterations, larger longitudinal studies are

warranted to determine whether microalbuminuria represents a transient phenomenon or an early marker of renal

involvement in this population.
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1. Background

Autoimmune thyroid diseases (AITD), primarily
Hashimoto’s thyroiditis (HT) and Graves’ disease (GD),

are the most common organ-specific autoimmune
disorders in children and adolescents (1-3). HT is

characterized by chronic lymphocytic infiltration of the

thyroid gland, leading to hypothyroidism and the
presence of anti-thyroid peroxidase (TPO-Ab) and anti-

thyroglobulin (TG-Ab) antibodies (2, 4). In contrast, GD
results from stimulating autoantibodies against the

thyroid-stimulating hormone receptor (TRAb), which

cause hyperthyroidism and thyroid hyperplasia (1). The
pathogenesis of AITDs involves a complex interplay of

genetic susceptibility, environmental triggers (such as

infections, iodine intake, and stress), and immune
dysregulation, including both humoral and cellular

immune responses (1-3). While the thyroid gland is the

primary target in these disorders, emerging evidence
suggests that the autoimmune process in AITDs may
extend beyond the thyroid, potentially affecting
multiple organ systems.

Beyond thyroid dysfunction, AITD is frequently
associated with other autoimmune diseases, such as

childhood-onset systemic lupus erythematosus (5), type
1 diabetes (6), celiac disease (6), and juvenile idiopathic

arthritis (7). Emerging evidence suggests that renal
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involvement may also occur in patients with AITD,

although the underlying mechanisms remain poorly
understood (8). Case reports and small series have
described various glomerular pathologies in adults and

children with GD (9-13) and HT (14-16), including
membranous nephropathy, membranoproliferative

glomerulonephritis, IgA nephropathy, and focal

segmental glomerulosclerosis. The accumulation of
circulating immune complexes and cross-reactivity
between thyroid antigens (e.g., TPO, TG) and renal
structures have been proposed as potential mechanisms

for kidney involvement in these patients (17, 18).

While studies in adults suggest an association

between AITD and renal dysfunction (19 - 22), data on
pediatric populations are extremely limited and are

mostly confined to isolated case reports (10-13, 15, 16).

2. Objectives

This study aimed to investigate the prevalence of
microalbuminuria in children and adolescents with

AITD and to explore potential associations with thyroid

function and autoantibody status.

3. Methods

3.1. Study Population and Definitions

This section describes the study population,
inclusion and exclusion criteria, and key clinical

definitions used in the study.

This single-center, cross-sectional study was

conducted using retrospectively collected data. It
included children and adolescents aged 6 to 18 years

diagnosed with HT or GD, as well as age- and sex-

matched healthy controls. All participants were
recruited from the Pediatric Endocrinology Outpatient

Clinic of Istanbul University-Cerrahpaşa between
November 2022 and October 2023. Demographic,

anthropometric, laboratory, and ultrasonographic data

were retrieved from medical records for analysis.

Inclusion criteria for the AITD group were defined
separately for HT and GD. HT was diagnosed based on

positivity for TPO-Ab and/or TG-Ab antibodies together

with compatible clinical and ultrasonographic findings.
GD was diagnosed based on the presence of TRAb and

biochemical hyperthyroidism.

Exclusion criteria included pre-existing renal disease,

hypertension, urinary tract infection or other acute
infection. Patients with a history of thyroidectomy or

radioiodine therapy were also excluded. In addition,
patients using corticosteroids or nephrotoxic drugs

within the previous three months were not included.

The healthy control group consisted of children

undergoing routine medical evaluations prior to

participation in sports activities, with no history of
thyroid, renal, or systemic diseases.

Pubertal status was determined using Tanner

staging, which evaluates the development of secondary
sexual characteristics, and assessments were performed
by a trained pediatric endocrinologist during clinical

examinations.

3.2. Sample Size Calculation

This section outlines the sample size estimation and
statistical power of the study. The minimum sample size

was calculated using GPower software (version 3.1.9.7,
Düsseldorf University, Germany) (23). Power analysis

was performed with the following parameters: α = 0.05,

power (1-β) = 0.80, effect size = 0.35, and three groups
(healthy controls, HT, and GD). Based on these inputs,

the required sample size was determined to be 84
participants, providing an actual power of 81.1%. The

final study sample included 98 participants, exceeding

the minimum required sample size.

3.3. Ethical Approval

This section summarizes the ethical considerations
and approvals for the study. This study involving human

participants was in accordance with the ethical
standards of the institutional and national research

committee and with the 1964 Helsinki Declaration and
its later amendments or comparable ethical standards.

The Clinical Research Ethical Committee of Istanbul

University-Cerrahpaşa approved this study (Approval
Number: E-83045809-604.01.01-513330, date: 19.10.2022).

Participants and parents provided written informed
consent.

3.4. Laboratory and Clinical Assessments

This section describes the procedures for

biochemical measurements and clinical evaluations.

Blood and urine samples were collected after an
overnight fast, between 08:00 and 10:00 AM. First-

morning spot urine specimens were used to minimize
diurnal variations in urinary albumin excretion. This

standardized timing was maintained across
participants to reduce variability.

Thyroid function tests (TSH, FT3, FT4) and thyroid
autoantibodies (TPO-Ab, TG-Ab, TRAb) were measured

using the chemiluminescence method (Cobas, Roche

GmbH, Germany). Reference ranges for TSH, FT4, and FT3
were 0.51 - 4.3 µIU/mL, 0.98 - 1.63 ng/dL, and 2.56 - 5.01

pg/mL, respectively. TPO-Ab > 34 IU/mL and TG-Ab > 115
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IU/mL were defined as “positive”. The reference range for

TRAb was < 1.5 IU/L, according to the manufacturer.

Estimated glomerular filtration rate (eGFR) was

calculated using the bedside Schwartz formula
appropriate for pediatric populations: eGFR

(mL/min/1.73 m²) = 0.413 × height (cm)/serum creatinine

(mg/dL).

Urinary albumin and creatinine levels were
measured, and the urinary albumin-to-creatinine ratio

(UACR) was calculated (expressed in mg/g).

Microalbuminuria was defined as UACR of 30 - 300 mg/g
according to pediatric nephrology guidelines, and

categorized using a threshold of ≥ 30 mg/g (24). Urinary
microalbumin concentrations were measured

immunoturbidimetrically. Urinary creatinine levels

were measured by enzymatic colorimetry using the
Roche Modular System (Cobas, Roche GmbH, Germany).

To minimize confounding factors, participants were

evaluated for recent febrile illness, menstruation, or

intense physical activity prior to sample collection.
Participants with these conditions were excluded from

the analysis. Age, sex, pubertal status, BMI-SDS, thyroid
functional status, and disease duration were considered

clinically relevant variables when interpreting UACR

levels. However, additional tests such as urinalysis (for
microscopic hematuria) and repeat UACR

measurements were not performed, which is
acknowledged as a study limitation.

3.5. Ultrasonographic Evaluation of Thyroid Gland

This section describes the thyroid imaging protocol

and volume assessment. Detailed thyroid
ultrasonography was performed by the same radiologist

using a 14 MHz linear array Aplio 500 ultrasound system

(Toshiba Medical Systems, Tokyo, Japan). The volume of
the thyroid lobes was calculated using the formula 0.52

x length (cm) x width (cm) x thickness (cm). Total
thyroid volume was the sum of the volumes of the two

lobes and was compared with reference values in the

literature (25).

3.6. Statistical Analysis

This section describes the statistical methods used
for data analysis. We performed statistical analyses

using the Statistical Package for the Social Sciences
(SPSS) version 21.0 and Jamovi version 2.3.21. The

normality of the data distribution was assessed using
either the Kolmogorov-Smirnov test or the Shapiro-Wilk

test. The continuous variables were presented as either

the mean plus or minus the standard deviation, or as
the median with the 25th to 75th percentile range,

depending on their distribution. The categorical

variables were expressed as frequencies and

proportions. UACR was evaluated both as a continuous
variable and as a categorical variable based on the

clinical threshold of ≥ 30 mg/g, which indicates
microalbuminuria. Because UACR values were not

normally distributed, they were summarized as median

(25th - 75th percentile) and analyzed using non-
parametric tests where appropriate. We conducted

statistical analyses on non-normally distributed
continuous variables using either the Mann-Whitney U

test (for two groups) or the Kruskal-Wallis test and

Dwass-Steel-Critchlow-Fligner post hoc tests (for three
groups). One-way analysis of variance (ANOVA) was

employed to compare normally distributed continuous
variables among three groups. The categorical variables

were assessed using both the chi-square test and the
Fisher exact test. Spearman correlation analysis was

used to examine the associations between UACR and

other parameters. A P-value less than 0.05 was
considered statistically significant.

4. Results

A total of 98 participants (72 females, 88 pubertal)

with a median age of 15.0 years (12.4 - 16.2) were included
in the study. Of the 64 patients with AITD (29 HT and 35

GD), 75% were female. Only four patients (6.3%) were

prepubertal, while the majority (93.7%) were pubertal.
There were no significant differences among the three

groups regarding age, sex, pubertal status, and BMI-SDS.
The median disease duration was significantly longer in

the HT group [48.0 months (27.8 - 66.3)] compared to the

GD group [12.0 months (6.0 - 36.0)].

As expected, TSH levels were significantly lower in the
GD group than in both the HT and control groups (P <

0.001 for both comparisons), while FT4 levels were

significantly higher in GD compared to controls (P =
0.001). Thyroid autoantibodies (TPO-Ab and TG-Ab) were

elevated in both AITD groups compared to controls (P <
0.001 for both). Demographic, clinical, and laboratory
data were presented in Table 1.

While no significant differences were observed

between the groups when UACR was analyzed as a
continuous variable (P = 0.779), the prevalence of

microalbuminuria based on the clinical cut-off (UACR

≥30 mg/g) was higher in the HT group.
Microalbuminuria was detected in 5 of 29 patients with

HT (17.2%; 95% CI: 7.6 - 34.5), compared with 1 of 35
patients with GD (2.9%; 95% CI, 0.5 - 14.5) and 1 of 34

healthy controls (2.9%; 95% CI, 0.5 - 14.9) (P = 0.042)

(Figure 1).
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Table 1. Demographic, Clinical, and Laboratory Characteristics of Children and Adolescents with Hashimoto’s Thyroiditis, Graves’ Disease, and Healthy Controls, Including
Continuous and Categorical Analyses of Urinary Albumin-to-Creatinine Ratio a

Variables Total (n = 98) Cases with GD (n = 35) Cases with HT (n = 29) Healthy controls (n = 34) P-Value

Age (y) 15.00 (12.40 - 16.20) 15.50 (13.80 - 16.10) 15.00 (12.60 - 16.80) 14.10 (11.80 - 15.80) 0.176b

Male/Female 26/72 (26.5/73.5) 11/24 (31.4/68.6) 5/24 (17.2/82.8) 10/24 (29.4/70.6) 0.395c

Prepuberty/Puberty 10/88 (10.2/89.8) 3/32 (9.4/90.6) 1/28 (3.6/96.4) 6/28 (21.4/78.6) 0.195d

Weight SDS 0.17 ± 1.24 0.05 ± 1.21 0.27 ± 1.40 0.24 ± 1.16 0.740e

Height SDS -0.08 ± 1.12 -0.13 ± 1.04 -0.19 ± 1.24 0.05 ± 1.12 0.693e

BMI SDS 0.31 ± 1.30 0.09 ± 1.33 0.46 ± 1.22 0.42 ± 1.35 0.473e

Age at the time of diagnosis (y) 13.9 (10.4 - 15.4) 10.4 (8.0 - 12.0) 0.003f

Duration of GD or HT (mo) 12.0 (6.0 - 36.0) 48.0 (27.8 - 66.3) < 0.001f

Methimazole dose per kg (mg/kg/day) 0.18 (0.10 - 0.3)

Duration of methimazole treatment (mo) 12.0 (6.0 - 36.0)

Levothyroxine dose per kg (µg/kg/day) 1.05 (0.74 - 2.00)

Thyroid volume SDSb 3.50 (2.36 - 8.34) 1.26 (0.34 - 3.35) 0.016f

TSH (μIU/mL; reference range: 0.27 - 4.2) 1.79 (0.70 - 2.92) 0.050 (0.01 - 1.74) 2.60 (1.67 - 3.89) 2.04 (1.39 - 2.49) < 0.001b < 0.001 GD vs. HTg < 0.001 GD vs. HCg

FT4 (ng/dL; reference range: 0.93 - 1.70) 1.28 (1.14 - 1.49) 1.49 (1.21 - 2.13) 1.29 (1.17 - 1.47) 1.20 (1.10 - 1.30) < 0.001b 0.001 GD vs. HCg

FT3 (pg/mL; reference range: 2.56 - 5.01) 4.61 (3.68 - 6.54)

TPO-Ab (IU/mL; reference range: 0 - 34) 57.00 (9.00 - 217.00) 171.00 (102.50 - 285.30) 207.50 (114.00 - 377.00) 9.00 (9.00 - 11.10) < 0.001b < 0.001 GD vs. HCg < 0.001 HT vs. HCg

TG-Ab (IU/mL; reference range: 0 - 115) 45.00 (14.80 - 291.00) 145.00 (34.40 - 346.50) 289.00 (142.50 - 483.00) 14.75 (13.80 - 17.30) < 0.001b < 0.001 GD vs. HCg < 0.001 HT vs. HCg

TRab (U/mL; reference range: 0 - 1.5) 3.99 (1.39 - 9.70)

Urea (mg/dL) 16.00 (11.00 - 21.00) 19.00 (15.00 - 23.00) 19.00 (18.00 - 23.00) 10.00 (8.30 - 12.80) < 0.001b < 0.001 GD vs. HCg < 0.001 HT vs.HCg

Creatinine (mg/dL) 0.59 ± 0.13 0.56 ± 0.13 0.58 ± 0.13 0.62 ± 0.13 0.238e

eGFR (mL/min/1.73 m2) 148.00 (134.00 - 164.00) 151.00 (139.00 - 166.00) 151.00 (144.00 - 178.00) 146.00 (129.00 - 160.00) 0.160e

Spot urine microalbumin (mg/dL) 0.95 (0.43 - 2.34) 0.92 (0.45 - 1.50) 0.71 (0.39 - 2.52) 1.70 (0.63 - 3.00) 0.179b

Spot urine creatinine (mg/dL) 148.80 (90.30 - 201.40) 117.50 (71.00 - 192.00) 123.90 (82.10 - 183.30) 176.10 (142.20 - 237.90) 0.010b 0.022 GD vs. HCg 0.032 HT vs. HCg

UACR (mg/g; microalbuminuria range: 30 - 300) 7.06 (4.39 - 12.66) 7.36 (5.45 - 12.54) 6.66 (3.96 - 22.59) 7.79 (4.50 - 11.77) 0.779b

Number of microalbuminuric cases 7 (7.1) 1 (2.9) 5 (17.2) 1 (2.9) 0.042c

Abbreviations: GD, Graves’ disease; HT, Hashimoto’s thyroiditis; SDS, standard deviation score; BMI, Body Mass Index; TSH, thyroid-stimulating hormone; FT4, free thyroxine; FT3,
free triiodothyronine; TPO-Ab, thyroid peroxidase antibody; TG-Ab, thyroglobulin antibody; TRAb, thyroid-stimulating hormone receptor antibody; eGFR, estimated glomerular
filtration rate; UACR, urinary albumin-to-creatinine ratio.
a Values are expressed as No. (%), mean ± SD or median (25th - 75th percentile).
b Kruskal-Wallis test.
c Chi-square test.
d Fisher exact test.
e One-way ANOVA test.
f Mann-Whitney U test.
g Dwass-Steel-Critchlow-Fligner test.

Overall, the prevalence of microalbuminuria was
9.4% (6/64; 95% CI, 4.4 - 19.0) in the overall AITD cohort

(HT and GD combined) and 2.9% (1/34; 95% CI, 0.5 - 14.9) in
healthy controls (P = 0.416). Additionally, UACR values

did not differ significantly based on thyroid functional

status (hyperthyroid vs euthyroid; P = 0.383) or antibody
positivity (P = 0.748) within the AITD cohort. Similarly, in

patients with GD, no significant difference in UACR was
observed between hyperthyroid and euthyroid

subgroups (P = 0.317).

No significant correlations were identified between

UACR and age, disease duration, thyroid function tests,

autoantibody titers, urea, creatinine, or eGFR (P > 0.05
for all; Table 2).

5. Discussion

This study is one of the first to investigate the

prevalence of microalbuminuria in children and
adolescents with AITD, including HT and GD. Although

continuous UACR values did not differ significantly
among groups, the prevalence of microalbuminuria—

defined using a clinical threshold of ≥30 mg/g—was

significantly higher in the HT group compared to GD
and healthy controls. This discrepancy between
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Figure 1. Comparison of urinary albumin-to-creatinine ratio (UACR) levels among children and adolescents with Hashimoto’s thyroiditis (HT), Graves’ disease (GD), and healthy
controls. UACR: urinary albumin-to-creatinine ratio (mg/g). Microalbuminuria was defined as UACR ≥ 30 mg/g (corresponding to 30 - 300 mg/g).

categorical and continuous analyses suggests a
potential threshold effect rather than a uniform shift in

UACR distribution. To our knowledge, data on
microalbuminuria in pediatric AITD are limited, and

these findings provide novel insights but should be

interpreted cautiously. Larger, longitudinal studies are
needed to determine whether the observed difference

reflects a transient phenomenon or a clinically relevant
risk.

According to the NHANES III study, the prevalence of
microalbuminuria in 5921 children aged 6 to 19 years is

reported as 8.9 - 10.1% (26). In our study, this prevalence
was higher in children and adolescents with HT (17.2%)

compared to healthy controls (2.9%). Adult studies have

reported proteinuria or albuminuria in AITD patients
ranging from 12.4% to 45.5% (19-22). Similarly, Zhao et al.

(8) documented a 7.9% prevalence of AITD in adults
diagnosed with nephropathy.

Microalbuminuria in healthy children may result
from transient factors such as fever, stress, intense

physical activity, or orthostatic proteinuria. Therefore,
repeat UACR measurements and exclusion of orthostatic

proteinuria are essential to distinguish persistent renal
involvement from functional variations (24, 27). The low

prevalence observed in our control group suggests a
possible underestimation, while the elevated rate in HT

patients may partly reflect such transient influences.

The pathophysiology of microalbuminuria in AITD

remains uncertain, with conflicting evidence regarding
the role of immune mechanisms. Gao et al. (21)

suggested that lesions responsible for microproteinuria

in untreated HT and GD may involve both glomerular
and tubular structures. While immune complex
deposition has been proposed as a potential contributor
to renal involvement in this population, Weetman et al.

(19) argued that this is less likely due to the low

prevalence of circulating immune complexes and the
lack of correlation between proteinuria and immune

complex-mediated damage. Conversely, Süher et al. (20)
reported a higher prevalence of microalbuminuria in

patients positive for thyroid autoantibodies, although

most were also hypothyroid, suggesting that reduced
thyroid hormone levels rather than autoimmunity itself

may account for the findings. Several reports in adults

https://brieflands.com/journals/ijp/articles/168189
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Table 2. Correlation Analysis of Urinary Albumin-to-Creatinine Ratio with Clinical and Laboratory Parameters in the Overall Autoimmune Thyroid Disease Cohort a

Variables
UACR (mg/g)

P-Value r (Spearman’s rho)

Age (years) 0.903 0.012

Duration of GD or HT 0.378 -0.116

TSH (μIU/mL) 0.157 -0.144

FT4 (ng/dL) 0.084 0.175

FT3 (pg/mL) 0.725 0.063

TPO-Ab (IU/mL) 0.336 0.104

TG-Ab (IU/mL) 0.664 0.047

TRab (U/mL) 0.336 -0.182

Urea (mg/dL) 0.904 0.013

Creatinine (mg/dL) 0.400 -0.089

eGFR (mL/min/1.73 m2) 0.585 0.059

Abbreviations: GD, Graves’ disease; HT, Hashimoto’s thyroiditis; TSH, thyroid-stimulating hormone; FT4, free thyroxine; FT3, free triiodothyronine; TPO-Ab, thyroid peroxidase

antibody; TG-Ab, thyroglobulin antibody; TRAb, thyroid-stimulating hormone receptor antibody; eGFR, estimated glomerular filtration rate; UACR, urinary albumin-to-

creatinine ratio.

a Correlation coefficients are presented as Spearman’s rho (r).

with AITD have described glomerular pathologies,

including membranous nephropathy,
membranoproliferative glomerulonephritis, and IgA

nephropathy (18, 28). Proposed immunological

mechanisms involve the deposition of circulating
immune complexes, molecular mimicry between

thyroid antigens (e.g., TG and TPO) and renal structures,
and shared susceptibility genes that predispose to both

thyroid and renal autoimmunity (18).

Immunohistochemical studies have demonstrated TPO-
Ab and TG-Ab expression in glomerular tissues of

patients with AITD, suggesting that thyroid
autoantibodies may cross-react with renal antigens and

contribute to glomerular injury. In a subgroup analysis

of membranous nephropathy cases, TPO-Ab expression
in renal tissue was more frequent in patients with GD

and HT, whereas no significant difference was observed
in TG-Ab expression among GD cases (8). Huang et al.

(29) also demonstrated phospholipase A2 receptor

(PLA2R) expression, the target antigen in idiopathic
membranous nephropathy, in patients with HT, raising

the possibility of novel pathways linking AITD and renal
disease. However, other studies have questioned this

association due to the low prevalence of circulating

immune complexes and the lack of correlation between
autoantibody titers and proteinuria (19, 30). On the

other hand, Demir et al. (22) suggested that
autoimmunity could play a role, as TRAb remained an

independent risk factor for microalbuminuria in their

cohort of patients with GD. In our cohort, however, no

correlation was observed between UACR and thyroid
autoantibody levels or thyroid functional status,

suggesting that a direct immunological mechanism is

unlikely but cannot be completely excluded in pediatric
AITD. Given the autoimmune nature of HT and the high

prevalence of microalbuminuria observed in our
euthyroid HT patients, it is plausible that immune-

mediated processes may contribute to renal alterations.

When considered alongside previous studies, it is
reasonable to speculate that, in addition to

autoimmunity, other factors may also play a role in the
development of microalbuminuria.

Moreover, the transient nature of proteinuria
reported in AITD supports the hypothesis that thyroid

autoimmunity alone may not fully account for the
observed renal findings (31). Another potential

explanation for the higher prevalence of

microalbuminuria in HT patients could be the
significantly longer disease duration compared to

patients with GD. Prolonged exposure to chronic low-
grade inflammation over time might lead to subtle

renal involvement, although this hypothesis warrants

further investigation.

Functional and transient factors may also contribute
to the higher prevalence of microalbuminuria observed

in HT patients. Hypothyroidism has been linked to

hemodynamic changes such as decreased renal
perfusion, increased systemic vascular resistance, and
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alterations in glomerular basement membrane

permeability, which may result in mild proteinuria (17).

Süher et al. (20) proposed that thyroid hormone
deficiency, rather than autoimmunity itself, could

explain microalbuminuria in patients with positive
thyroid autoantibodies. In contrast, hyperthyroidism

has been associated with increased renal blood flow and

glomerular hyperfiltration, potentially leading to
transient elevations in urinary albumin excretion that

normalize after euthyroidism is restored (32). In our
study, most HT patients were euthyroid at the time of

assessment, making it less likely that overt thyroid

dysfunction was the primary driver of
microalbuminuria. However, the longer disease

duration in HT compared to GD raises the possibility
that chronic low-grade inflammation or subtle

hemodynamic changes could contribute to subclinical
renal involvement.

Although our study does not establish a causal link
between AITD and microalbuminuria, the findings

highlight the potential value of monitoring renal

function in pediatric patients with HT, especially those
with longer disease duration. Routine UACR testing may
help identify children at risk for transient or early renal
changes, but its utility in detecting clinically significant

renal involvement remains unclear. Our findings should
be interpreted with caution, as this preliminary
investigation requires confirmation through larger,

longitudinal studies including serial measurements to
determine whether microalbuminuria represents a

transient phenomenon or an early marker of renal
involvement in this population.This study has several

limitations. First, the cross-sectional design precludes

causal inferences. Second, microalbuminuria was
assessed at a single time point without confirmatory
testing, limiting the ability to distinguish transient
from persistent findings. Third, the relatively small

sample size restricted subgroup analyses and reduced

statistical power to detect subtle differences. Finally,
detailed renal evaluations (e.g., urinalysis, renal Doppler

ultrasound) were not performed to exclude other causes
of proteinuria.

5.1. Conclusion

This study demonstrated an increased prevalence of

microalbuminuria in children and adolescents with HT
compared to age- and sex-matched healthy controls,

despite no significant difference in continuous UACR

values. Although based on a single spot urine
measurement, this preliminary study suggests a

possible renal involvement in children with
autoimmune thyroid disease. These findings highlight

the potential relevance of monitoring urinary albumin

excretion in pediatric AITD, particularly in patients with

longer disease duration. However, further large-scale,
longitudinal studies are needed to determine whether

microalbuminuria represents a transient phenomenon
or an early indicator of renal involvement in this

population.

Footnotes

AI Use Disclosure: The authors declare that no

generative AI tools were used in the creation of this
article.

Authors' Contribution: Y.Ö., D.B.A., and O.E.

conceptualized and designed the study. They were
involved in data collection, data processing, literature

review, and drafting of the manuscript. All authors

critically reviewed and revised the manuscript for
important intellectual content. All authors approved the

final version and take full responsibility for the integrity
of the data and the content of this manuscript.

Conflict of Interests Statement: The authors declare

no conflict of interest.

Data Availability: The dataset presented in the study
is available on request from the corresponding author

during submission or after publication.

Ethical Approval: The Clinical Research Ethical

Committee of Istanbul University-Cerrahpaşa approved
this study (Approval Number: E-83045809-604.01.01-

513330, date: 19.10.2022).

Funding/Support: The authors declare that this study
received no financial support, grants, or external

funding during its preparation.

Informed Consent: Written informed consent was
obtained from the participants.

References

1. Mooij C, Cheetham T, Verburg F, Eckstein A, Pearce S, Léger J, et al.
2022 European Thyroid Association Guideline for the management
of pediatric Graves’ disease. Eur Thyroid J. 2022.
https://doi.org/10.1530/ETJ-21-0073.

2. Jin B, Wang S, Fan Z. Pathogenesis Markers of Hashimoto’s Disease—A

Mini Review. Frontiers in Bioscience - Landmark. 2022;27(10):1-10.
https://doi.org/10.31083/j.fbl2710297.

3. Vargas-Uricoechea H. Molecular Mechanisms in Autoimmune
Thyroid Disease. Cells. 2023. https://doi.org/10.3390/cells12060918.

4. Erbaş İ, Erbaş İ, Evliyaoğlu O. Clinical, biochemical, and radiological
follow-up results of children and  adolescents with Hashimoto’s

https://brieflands.com/journals/ijp/articles/168189
https://doi.org/10.1530/ETJ-21-0073
https://doi.org/10.31083/j.fbl2710297
https://doi.org/10.3390/cells12060918


Ozer Y et al. Brieflands

8 Inn J Pediatr. 2026; In Press(In Press): e168189

thyroiditis: a single-center experience. J Pediatr Endocrinol Metab.

2021;34(8):987-94. https://doi.org/10.1515/jpem-2021-0035.

5. Setoue D, Pitta A, Fiorot F, Nastri M, Novak GV, Molinari B, et al.
Symptomatic polyautoimmunity at diagnosis of 1463 childhood-
onset lupus: A   Brazilian multicenter study. Autoimmun Rev.
2018;17(8):836-9. https://doi.org/10.1016/j.autrev.2018.03.009.

6. Ruggeri R, Trimarchi F, Giuffrida G, Certo R, Cama E, Campennì A, et
al. Autoimmune comorbidities in Hashimoto’s thyroiditis: different
patterns of   association in adulthood and childhood/adolescence.

Eur J Endocrinol. 2017;176(2):133-41. https://doi.org/10.1530/EJE-16-0737.

7. Sapountzi E, Tsinopoulou V, Kotanidou E, Giza S, Galli-Tsinopoulou A.
Coexistence of Autoimmune Thyroiditis and Juvenile Idiopathic
Arthritis. Cureus. 2023;15(8):6-11. https://doi.org/10.7759/cureus.44384.

8. Zhao L, Liu Y, Su H, Shi X. Relationship between autoimmune thyroid
disease and nephropathy A clinicopathological study. Medicine

(United States). 2021. https://doi.org/10.1097/MD.0000000000026273.

9. Neves PdM, Muniz M, Morgantetti G, Cutrim E, Macieira CdA,

Salgado-Filho N, et al. Membranous Nephropathy Secondary to
Graves’ Disease: A Case Report. Front Immunol. 2022;13(June):1-5.
https://doi.org/10.3389/fimmu.2022.824124.

10. Dagdeviren CA, Canpolat N, Saygili S, Kilicaslan I, Turan H, Ercan O, et
al. Proteinuria in a patient with Graves’ disease: Questions. Pediatric

Nephrology. 2019;34(8):1379-81. https://doi.org/10.1007/s00467-019-
04220-y.

11. Moniwa N, Shioya Y, Gocho Y, Takahashi S, Tanaka M, Furuhashi M, et

al. A case of membranous nephropathy secondary to asymptomatic
Graves’ disease. CEN Case Rep [Internet]. 2022;11(3):309-13.
https://doi.org/10.1007/s13730-021-00672-0.

12. Agras P, Kinik S, Cengiz N, Baskin E, Saatci U. Autoimmune thyroiditis
with associated proteinuria: Report of two patients. Journal of

Pediatric Endocrinology and Metabolism. 2005;18(3):319-22.
https://doi.org/10.1515/JPEM.2005.18.3.319.

13. Keenswijk W, Degraeuwe E, Hoorens A, Dorpe JV, Vande WJ. A case of

Graves’ disease associated with membranoproliferative
glomerulonephritis and leukocytoclastic vasculitis. Journal of

Pediatric Endocrinology and Metabolism. 2018;31(10):1165-8.
https://doi.org/10.1515/jpem-2018-0186.

14. Thajudeen B, John S, Ossai N, Riaz I, Bracamonte E, Sussman A.
Membranous nephropathy with crescents in a patient with
hashimoto’s thyroiditis: A case report. Medicine (United States).
2014;93(8):1-4. https://doi.org/10.1097/MD.0000000000000063.

15. Gurkan S, Dikman S, Saland J. A case of autoimmune thyroiditis and
membranoproliferative glomerulonephritis. Pediatric Nephrology.
2009;24(1):193-7. https://doi.org/10.1007/s00467-007-0668-y.

16. Saha A, Bagri N, Mehera N, Dubey N, Batra V. Membranoproliferative
glomerulonephritis associated with autoimmune thyroiditis. Journal

of Pediatric Endocrinology and Metabolism. 2011;24(9–10):789-92.
https://doi.org/10.1515/JPEM.2011.372.

17. Iglesias P, Bajo M, Selgas R, Díez J. Thyroid dysfunction and kidney

disease: An update. Rev Endocr Metab Disord. 2017;18(1):131-44.
https://doi.org/10.1007/s11154-016-9395-7.

18. Santoro D, Vadalà C, Siligato R, Buemi M, Benvenga S. Autoimmune
thyroiditis and glomerulopathies. Front Endocrinol (Lausanne).

2017;8(JUN):1-6. https://doi.org/10.3389/fendo.2017.00119.

19. Weetman A, Tomlinson K, Amos N, Lazarus J, Hall R, McGregor A.
Proteinuria in autoimmune thyroid disease. Acta Endocrinol

(Copenh). 1985;109(3):341-7. https://doi.org/10.1530/acta.0.1090341.

20. Suher M, Koc E, Ata N, Ensari C. Relation of thyroid disfunction,
thyroid autoantibodies, and renal function. Ren Fail. 2005;27(6):739-
42. https://doi.org/10.1080/08860220500243338.

21. Gao Y, Gao Y, Lu G. [The changes of urine protein and serum beta 2-
microglobulin in autoimmune  thyroid disease]. Zhonghua Nei Ke Za

Zhi. 1994;33(9):605-7. [PubMed ID: 7712927].

22. Demir A, Kara Z, Durcan E, Sulu C, Atar O, Zulfaliyeva G, et al. Do not
forget the kidney in graves’ disease. Int Urol Nephrol. 2023;55(10):2667-
73. https://doi.org/10.1007/s11255-023-03600-6.

23. Faul F, Erdfelder E, Lang A, Buchner A. G*Power 3: a flexible statistical
power analysis program for the social,   behavioral, and biomedical
sciences. Behav Res Methods. 2007;39(2):175-91.
https://doi.org/10.3758/bf03193146.

24. Singh A, Satchell S. Microalbuminuria: causes and implications.
Pediatr Nephrol. 2011;26(11):1957-65. https://doi.org/10.1007/s00467-011-
1777-1.

25. Aydıner Ö, Aydıner E, Akpınar İ, Turan S, Bereket A. Normative data of
thyroid volume-ultrasonographic evaluation of 422 subjects aged 0-
55 years. JCRPE Journal of Clinical Research in Pediatric Endocrinology.
2015;7(2):98-101. https://doi.org/10.4274/jcrpe.1818.

26. Jones C, Francis M, Eberhardt M, Chavers B, Coresh J, Engelgau M, et

al. Microalbuminuria in the US population: third National Health
and Nutrition   Examination Survey. Am J Kidney Dis. 2002;39(3):445-
59. https://doi.org/10.1053/ajkd.2002.31388.

27. Arslan Z, Koyun M, Erengin H, Akbaş H, Aksoy G, Çomak E, et al.
Orthostatic proteinuria: an overestimated phenomenon? Pediatr
Nephrol. 2020 Oct. 2020;35(10):1935-40.
https://doi.org/10.1007/s00467-020-04586-4.

28. Ronco P, Debiec H. Pathophysiological lessons from rare associations

of immunological disorders. Pediatric Nephrology. 2009;24(1):3-8.
https://doi.org/10.1007/s00467-008-1009-5.

29. Huang B, Zhang Y, Wang L, Wu Q, Li T, Zhang J, et al. Phospholipase A2
Receptor Autoantibodies as a Novel Serological Biomarker for
Autoimmune Thyroid Disease Associated Nephropathy. Front

Immunol. 2020;11(April):1-7.
https://doi.org/10.3389/fimmu.2020.00837.

30. Koçak G, Huddam B, Azak A, Ortabozkoyun L, Duranay M. Coexistent

findings of renal glomerular disease with Hashimoto’s thyroiditis.
Clin Endocrinol (Oxf). 2012;76(5):759-62. https://doi.org/10.1111/j.1365-
2265.2011.04302.x.

31. Shuper A, Leathem T, Pertzelan A, Eisenstein B, Mimouni M. Familial
Hashimoto’s thyroiditis with kidney impairment. Arch Dis Child.
1987;62(8):811-4. https://doi.org/10.1136/adc.62.8.811.

32. Ford H, Lim W, Chisnall W, Pearce J. Renal function and electrolyte
levels in hyperthyroidism: urinary protein  excretion and the plasma

concentrations of urea, creatinine, uric acid, hydrogen ion and
electrolytes. Clin Endocrinol (Oxf). 1989;30(3):293-301.
https://doi.org/10.1111/j.1365-2265.1989.tb02238.x.

https://brieflands.com/journals/ijp/articles/168189
https://doi.org/10.1515/jpem-2021-0035
https://doi.org/10.1016/j.autrev.2018.03.009
https://doi.org/10.1530/EJE-16-0737
https://doi.org/10.7759/cureus.44384
https://doi.org/10.1097/MD.0000000000026273
https://doi.org/10.3389/fimmu.2022.824124
https://doi.org/10.1007/s00467-019-04220-y
https://doi.org/10.1007/s00467-019-04220-y
https://doi.org/10.1007/s13730-021-00672-0
https://doi.org/10.1515/JPEM.2005.18.3.319
https://doi.org/10.1515/jpem-2018-0186
https://doi.org/10.1097/MD.0000000000000063
https://doi.org/10.1007/s00467-007-0668-y
https://doi.org/10.1515/JPEM.2011.372
https://doi.org/10.1007/s11154-016-9395-7
https://doi.org/10.3389/fendo.2017.00119
https://doi.org/10.3389/fendo.2017.00119
https://doi.org/10.1530/acta.0.1090341
https://doi.org/10.1080/08860220500243338
http://www.ncbi.nlm.nih.gov/pubmed/7712927
https://doi.org/10.1007/s11255-023-03600-6
https://doi.org/10.3758/bf03193146
https://doi.org/10.1007/s00467-011-1777-1
https://doi.org/10.1007/s00467-011-1777-1
https://doi.org/10.4274/jcrpe.1818
https://doi.org/10.1053/ajkd.2002.31388
https://doi.org/10.1007/s00467-020-04586-4
https://doi.org/10.1007/s00467-008-1009-5
https://doi.org/10.3389/fimmu.2020.00837
https://doi.org/10.1111/j.1365-2265.2011.04302.x
https://doi.org/10.1111/j.1365-2265.2011.04302.x
https://doi.org/10.1136/adc.62.8.811
https://doi.org/10.1111/j.1365-2265.1989.tb02238.x

