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Abstract 

Background: Hashimoto’s disorder is an autoimmune disease affecting cells of  the thyroid gland via the diffusion of  the 
lymphocytes into thyroid cells. Calcitriol is the active form of  Vit.D3; there were a strong correlation between low Vit-D levels and 
development of  autoimmune diseases exists and calcitriol supplementation might play a protective role in the pathophysiology 
of  autoimmune diseases. Objectives: This study aimed to estimate the levels of  interlukin-8 (IL-8), interlukin-38 (IL-38), Vitamin 
D, thyroid peroxidase (TPO) Ab, and c-reactive protein (CRP) in Iraqi patients suffering from Hashimoto disease. Materials and 
Methods: In this study, 90 individuals (males and females) were enrolled, and divided into two groups: Hashimoto’s disorder 
group (60) patients and the healthy control group (30) persons were checked by the physician with the aid of  medical history. The 
levels of  TSH, Vit.D3, anti-TPO Ab, T4, IL-8, and IL-38 were measured for all the study groups. Results: A highly significant 
reduction (P < 0.001) was shown in mean levels of  Vit D, T4, and IL-38 among the patient’s group in comparison with the 
controls, whereas a significant reduction (P < 0.05) was revealed in mean levels of  CRP among patients in comparison with the 
controls. Also, the results showed a highly significant elevation (P < 0.001) in mean levels of  TSH, IL-8, and anti-TPO antibodies 
among the Hashimoto disease group in comparison with the controls. Conclusion: Hashimoto disease caused highly significant 
decreases in mean levels of  Vit. D, T4, IL-38, and CRP, whereas there was a highly significant increase in the levels of  TSH, IL-8, 
and anti-TPO antibodies. 
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Introduction
Hashimoto’s disorder is a thyroid cell disorder considered 
an autoimmune disorder; this disorder is caused by the 
diffusion of  some lymphocytes into thyroid gland cells. 
It acts to produce autoantibodies that are able to alter 
and disrupt the role of  thyroid gland cells. This disorder 
can affect people of  all ages and women suffer more 
from it.[1] The most common types of  lymphocytes that 
infiltrate into cells of  the thyroid gland are T and CD+ 
type-1 T-helper cells, and such diffusion lymphocytes 
can synthesize special autoantibody types like thyroid 
peroxidase antibodies (TPO-Abs). The autoantibodies 
show some features on the thyroid gland, for example, 
thyroid goiter, hypothyroidism, and others.[2] In addition, 
lymphocytes (T cells and CD+ type-1 T-helper cells) have 
effects on immune system response between CD+ type-1 
and 2 T-helper cells, which help in the development of 

CD+ type-1 T-helper cells, which play important roles 
in autoimmune reactions as a mediator in Hashimoto 
disorder. Hashimoto thyroid disorder progression is 
already a lag; therefore, this disorder is considered as an 
asymptomatic disorder at an early stage but able to detect 
the thyroid gland hypofunctions and TPO antibodies 
in the blood sample by laboratory investigations.[3] 
Calcitriol is a steroid compound and is considered an 
active form of  vit.D3; it acts via a specific mediator 
called vit. D receptor (VDR) in body cells. The calcitriol 
is synthesized by activation of  vit. D3. Vit.D3 enters 
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into the human body via two sources: exogenous from 
foods as D3 and endogenous from cutaneous or under-
skin synthesis by conversion of  some cholecalciferol 
compounds.[4] Cholecalciferol first arrives in the liver, 
then the kidney metabolizes it via various enzyme 
activities and becomes an active form known as calcitriol. 
The major role of  calcitriol is the calcification of  bones 
and Ca homeostasis with PO4. The recent results of  the 
study showed other roles for calcitriol at the genetic 
regulation level because some un-regulation genes can 
cause various diseases like cancer, metabolic syndrome, 
and autoimmune disease. Calcitriol acts to regulate gene 
expression by binding calcitriol with nuclei VDR to 
target special genes to regulate them.[5]The humoral and 
cellular immunities play crucial roles in the development 
of  HT disease, despite the exact cause of  the disease has 
not been completely shown yet. Cytokines are thought 
to be involved in the autoimmune thyroid disease onset 
because of  their activity within both the effector phase 
and induction of  inflammatory and immunological 
responses. Both intrathyroidal inflammatory cells and 
thyroid follicular cells were shown to produce a group 
of  cytokines, for example, IL-1a, IL-1b, IL-2, IL-4, IL-6, 
IL-8, IL-10, IL-12, IL-13, IL-14, IFN-γ, and TNF-α.[6] 
The cytokines IL-6, IL-10, IL-17, IL-22, and TNF-α were 
proven to play essential roles in HT pathogenesis.[7] IL-38 
which belongs to the IL-1 family is highly homologous 
to IL-1 receptor antagonists (IL-1Ra) and IL-36Ra 
and functions as an anti-inflammatory cytokine. The 
expression of  IL-38 occurs in the heart, placenta, spleen, 
liver, thymus, and fetal tissues.[8] The levels of  IL-38 and 
autoimmune disorders such as rheumatoid arthritis[9] and 
systemic lupus erythematosus[10] have been significantly 
associated. Despite the sufficiency of  the present 
diagnostic criteria of  HT, these criteria do not present 
information on the included immunopathological 
mechanism. Studies mentioned before suggest that 
IL-8, IL-38, and Vit.D3 can be regarded as essential 
biomarkers aiding in understanding this topic and can 
be correlated with the pathogenesis of  diseases. Hence, 
the aim of  our study was the estimate the levels of  S. 
IL-8 and IL-38 among HT patients and correlates them 
with Vit.D3 status and other clinical characteristic. 
Interpretation of  such correlations can be useful for 
understanding inflammatory mechanisms in HT.

Materials and Methods
In this study, 90 Iraqi individuals (males and females) 
were enrolled, and divided into two groups: Hashimoto’s 
disorder group (60) patients, and the healthy control 
group (30) persons. The study was done in Al-Yarmouk 
Hospital/Iraq from July to September 2022. Control group 
included 30 apparently healthy individuals. They were 
not complaining of any chronic medical diseases with 
normal clinical examinations. there were no history of 

thyroid diseases or any chronic illness that may interfere 
with our results. They were not on vitamin D supplements. 
American Thyroid Association (ATA) rules and criteria 
were applied to all participants in the study to confirm the 
diagnosis of Hashimoto's disorder.[11] After the complete 
diagnosis, a written approval statement was taken from 
each participant.

The levels of TSH, Vit.D3, anti-TPO Ab, T4, IL-8, and 
IL-38 were measured for all the study groups. Venous 
blood samples were collected from all study groups 
and centrifuged after clotting to obtain serum samples, 
which were used for the measurement of the thyroid 
stimulating hormone (TSH), thyroxine hormone (T4), 
and anti-thyroid peroxidase antibodies (anti-TPO-Ab) 
by using the Cobas and Tosoh instruments, whereas 
the enzyme-linked immunosorbent assay (ELISA) 
technique (Catalogue No. MBS-269990 and MBS-
580159 consecutively, My BioSource) was used for 
estimation of the levels of interleukin-8, interleukin-38, 
and Vit. (1,25-dihydroxyvitamin D) according to the 
manufacturer’s instructions.

Ethical approval
This study was consented by Al-Rusafa Health Directorate 
Ethical Committee (no. 938 of date 14.2.2022).

Statistical analysis
The SPSS software program, version 25.0 was used for data 
analysis in the study. The t test statistical method, mean 
( ± ), standard deviation (SD), and P-values were applied 
to explain the different values after comparing between 
groups according to previously measured parameters. A 
value of P ≥ 0.05 was considered statistically significant.

Results
In this study, the participants were divided into wo groups: 
60 Hashimoto patients as a case group and 30 healthy 
individuals as controls. A highly significant reduction 
(P < 0.001) was shown in mean levels of Vit D, T4, and 
IL-38 among the patient’s group (10.46 ± 3.29, 2.69 ± 1.18, 
49.12 ± 10.33), respectively, as compared with their 
mean levels in the control group (23.21 ± 4.376.07 ± 0.89, 
81.31 ± 7.13), respectively, whereas there was a significant 
decrease (P < 0.05) in the mean level of CRP among the 
case group (0.69 ± 0.18) as compared with its mean level 
in the control group (0.81 ± 0.23). There was also a highly 
significant increase (P < 0.001) in mean levels of TSH, 
IL-8, and anti-TPO antibodies among the Hashimoto 
disease group (7.03 ± 1.61, 9.38 ± 2.99, 62.98 ± 10.69), 
respectively, as compared with their mean levels in the 
controls (4.00 ± 1.07, 3.57 ± 0.66, 22.00 ± 5.06), respectively, 
as shown in Table 1 and Figure 1.

In this study, the sensitivity of  TSH, T4, anti-TPO, IL38, 
IL-8, and Vit D were 94%, 0%, 100%, 0.04%, 100%, 
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and 0%, respectively, whereas the specificity of  the 
same parameters were 77%, 100%, 100%, 97%, 100%, 
and100%, respectively, as shown in Table 2 and Figure 2.

Regarding the ROC of IL-38, Table 3 shows reverse results, 
as it was decreased among patients but increased among 
controls; therefore, the sensitivity of the test decreased 
below 1, whereas it was specific for healthy individuals 
because its level was high. This is confirmed because the 
mean IL-38 value was 81 in the healthy group, whereas 
the cutoff  value of the kit was 89. The results of this 
study documented there was a highly significant positive 
correlation of the levels of Vit.D with T4 and IL-38 at (r = 
0.745,0. 765, P = 0.000), respectively, whereas Vit.D levels 
appeared significantly negative correlation IL-8, anti-
TPO-Ab, and TSH, whereas there were a highly significant 
correlation between the levels TSH and the levels of IL-8 
and anti-TPO-Ab levels with (r = 0.627,0.567, P = 0.000), 
respectively. The results of this study also observed there 
was a highly significant correlation between the levels of 
T4 and the levels of IL-38 with (r = 0,696, P = 0.000), as 
shown in Table 3.

Discussion
In our study, highly significant decreases in the levels 
of Vit D, T4, and IL-38 were found in patient’s group 
in comparison with the controls, whereas a significant 
reduction in the CRP level among patients when compared 

Table 1: Comparison of the mean serum values of Vit. D, 
TSH, T4, anti TPO-Ab, IL-38, IL-8 and CRP between cases  
(n = 60) and control (n = 30)

Test Groups Mean ± SD t test P Value Significant 

VitD (ng/
mL)

Case 10.46 ± 3.29 13.81 ≤0.001 H.S
Control 23.21 ± 4.37

TSH 
(mIU/
mL)

Case 7.03 ± 1.61 10.08 ≤0.001 H.S

Control 4.00 ± 1.07

T4 (µg/dl) Case 2.69 ± 1.18 14.45 ≤0.001 H.S

Control 6.07 ± 0.89

Anti-TPO 
(U/mL)

Case 62.98 ± 10.69 23.27 ≤0.001 H.S

Control 22.00 ± 5.06

IL-38 (pg/
mL)

Case 49.12 ± 10.33 16.52 ≤0.001 H.S

Control 81.31 ± 7.13

IL-8 (pg/
mL)

Case 9.38 ± 2.99 13.31 ≤0.001 H.S

Control 3.57 ± 0.66

CRP (pg/
mL)

Case 0.69 ± 0.18 2.29 0.026 S

Control 0.81 ± 0.23

0
10
20
30
40
50
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70
80
90

Vit-D TSH T4 An�-
TPO

IL-38 IL-8 CRP

Case 10.46 7.03 2.69 62.98 49.12 9.38 0.69
Control 23.21 4 6.07 22 81.31 3.57 0.81

Co
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Studied group

Figure 1: Comparison of the mean serum values of Vit. D, TSH, T4, anti TPO-Ab, between cases (n = 60) and controls (n = 30)

Table 2: ROC for the studied parameters used in this study

Test Cutoff point (AUC) Asymptotic sig. Asymptotic 95% CI Sensitivity Specificity 

LB UB 
TSH 4.7 .941 .000 .894 .988 94 77

T4 9.3 .008 .000 .000 .021 0 100

Anti-TPO 38.95 1.000 .000 1.000 1.000 100 100

IL-38 89.45 .068 .000 .009 .126 0.04 97

IL-8 5.75 1.000 .000 1.000 1.000 100 100

VitD 31.90 .014 .000 .000 .034 0 100
AUC = area under curve, sig = significant, LB = lower bound, UB = upper bound, CI = confidence interval

D
ow

nloaded from
 http://journals.lw

w
.com

/m
jby by B

hD
M

f5eP
H

K
av1zE

oum
1tQ

fN
4a+

kJLhE
Z

gbsIH
o4X

M
i0hC

yw
C

X
1A

W
nY

Q
p/IlQ

rH
D

3i3D
0O

dR
yi7T

vS
F

l4C
f3V

C
4/O

A
V

pD
D

a8K
K

G
K

V
0Y

m
y+

78=
 on 07/25/2024



Iqbal and Samanje: Estimation of IL-8, IL-38, vitamin D, TPO Ab, and CRP levels in Iraqi Hashimoto thyroiditis patients

         428� 428    Medical Journal of Babylon  ¦ Volume 21 ¦ Issue 2 ¦ April-June 2024

with the control group. The results also showed a highly 
significant increase in the levels of TSH, IL-8, and anti-
TPO antibodies among the Hashimoto disease group in 
comparison with the controls.

In regard to Vit. D, decreased Vit. D levels were reported 
and related to Hashimoto disease progression in a 
study done by,[12] which agrees with our finding recently, 
some studies showed that vitamin D may play a role in 
elevating the risk of HT disease.[13] Nevertheless, there 

is controversial information about the roles of vitamin 
D deficiency in HT pathogenesis such as certain studies 
that indicate the possible relationship between vitamin D 
deficiency and HT pathogenesis, and that supplementation 
of the vitamin can be useful to treat HT.[14]

Based on these findings, deficiency of vitamin D 
is thought to be a common problem, although it is 
more frequent in autoimmune thyroiditis and primary 
hypothyroidism patients, and this can be attributed to 
the ability of immunomodulatory ability of the vit. D.[15] 
Following the VDR discovery in nearly all tissues, new 
information appeared providing essential perception into 
the pleiotropic impacts of vitamin D and its possible roles 
in different extra-skeletal tissue, such as those affecting 
endocrine diseases (Addison's disease, Diabetes mellitus, 
PCOS as well as autoimmune thyroid disorders).[16]

Furthermore, studies have recently indicated that 
1,25(OH)2D modulates both adaptive and innate 
immune systems. Vitamin D targets immune cells like 
macrophage, monocyte, dendritic cell, B-lymphocyte, and 
T-lymphocyte.[17] Production of different cytokines may 
be promoted by Vit. D deficiency, leading to autoimmune 
thyroiditis development and usually causes reduced 
thyroid functions.[15] There is an important role of Vitamin 
D in endocrine and immune processes, as recently as 
meta-analysis including 26 observational studies revealed 
a significant decrease in the levels of 25-hydroxyvitamin D 
(25(OH)D) in HT patients than the control group.[18] The 
influence of vitamin D on the immunity of HT patients 
remains unclear. Certain studies reported a significant 

Figure 2: Receiver operating characteristic curve (ROC) for the studied 
parameters used in this study

Table 3: Correlation between studied parameters in Hashimoto disease patients

VitD TSH T4 anti TPO-Ab IL-38 IL-8 CRP 

VitD (ng/mL) R 1 –.578 .745 –.803 .765 –.698 .176

P-value .000 .000 .000 .000 .000 .116

N 81 81 81 81 81 81 81

TSH (mIU/mL) R –.578 1 –.578 .627 –.639 .567 –.238

P-value .000 .000 .000 .000 .000 .032

N 81 81 81 81 81 81 81

T4 (µg/dl) R .745 –.578 1 –.756 .696 –.634 .206

P-value .000 .000 .000 .000 .000 .066

N 81 81 81 81 81 81 81

Anti TPO-Ab (U/mL) R –.803 .627 –.756 1 –.813 .674 –.241

P-value .000 .000 .000 .000 .000 .030

N 81 81 81 81 81 81 81

IL-38 (pg/mL) R .765 –.639 .696 –.813 1 –.790 .216

P-value .000 .000 .000 .000 .000 .053

N 81 81 81 81 81 81 81

IL-8 (pg/mL) R –.698** .567** –.634** .674** –.790** 1 –.236*

P-value .000 .000 .000 .000 .000 .034

N 81 81 81 81 81 81 81

CRP (pg/mL) R .176 –.238* .206 –.241* .216 –.236* 1

ys .116 .032 .066 .030 .053 .034

N 81 81 81 81 81 81 81
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decrease of thyroid autoantibodies following 25(OH)
D3 supplementations to HT patients who are vitamin 
D deficient, indicating that treatment with vitamin D 
delays hypothyroidism development.[19] On the contrary, 
other studies concluded that no significant influence 
was observed on thyroid autoantibodies following vit. D 
supplementation in HT patients.[20] We can conclude that 
in Hashimoto's thyroiditis, the decreased levels of free T4 
can be used to predict vit. D inadequacy, indicating that the 
status of thyroid hormones may play a role in maintaining 
vitamin D adequacy, and its immunomodulatory role may 
affect the existence of autoimmune thyroid disorder.[21]

Moreover, the positive relation between vit. D and free T4 
levels indicated that sufficient levothyroxine replacement 
in HT could be an important factor in vitamin D 
maintenance in adequate concentrations.[22] In agreement 
with our result, it was found that TPOAb concentration 
was elevated in patients with HT.[23]The studies showing 
the impact of vit. D supplementations on thyroid 
functions mainly involved patients having autoimmune 
thyroid disorders. Most of these studies showed that vit. 
D supplementations led to a significant decrease in anti-
thyroid antibodies (TPOAbs and TgAbs).[24] AbTPO can be 
used to predict hypothyroidism, and those who have high 
titers of serum AbTPO are at higher risks of developing 
HT. AbTPO antibodies can produce two cytotoxicity types 
(antibody and complement-dependent cytotoxicities). In 
fact, these cytotoxicities destroy thyroid tissues, leading 
to the death of thyroid cells and hypothyroidism.[25] TPO 
is the main enzyme found in thyroid cell and engaged in 
the synthesis of iodinated tyrosine, in the coupling of 
iodinated tyrosine, and other functions.[26] The positivity 
of TPOAb and TGAb, particularly nearly 100% TPOAb 
positivity, is one of the essential criteria to diagnose 
Hashimoto encephalopathy.[27] Nonetheless, it was not 
recognized whether antithyroid antibodies have direct 
roles in Hashimoto encephalopathy pathogenicity or 
simply function as an autoimmune reactivity marker.

[28] In the HT patient group, a significantly decreased 
serum IL-38 level was detected when compared with 
the control group. The results of[23] also agreed with our 
findings. The immune cells widely express IL-38, which 
is a recently identified IL-1F member, and this cytokine 
plays essential roles in various inflammatory autoimmune 
disorders, nevertheless, there is a poor understanding 
of the exact functional and signaling pathways because 
it was discovered 60 yrs. ago. Similarly to IL-1Ra & 
IL-36Ra, IL-38 is regarded as an antagonist, that mostly 
inhibits Th17 cytokine and is correlated to the severity 
and treatment of the disease, indicating that IL-38 can 
illustrate a powerful biomarker to predict the development 
of inflammatory autoimmune disorders and the clinical 
efficacy of inflammatory autoimmune medication. Since 
the IL-38 nature in common inflammatory autoimmune 
disorders is well shown, it was has shown that this cytokine 

can be used as a biomarker for the development of other 
inflammatory autoimmune disorders.[29] Significantly 
decreased levels of IL-38 in HT suggest its related 
synergistic effects. Because of deficient scientific evidence 
on IL-38, more purinergic receptors are actively engaged 
in several cellular and metabolic changes in the disease 
such as cellular differentiation and proliferation, which 
are down-regulated in cases of Hashimoto thyroiditis.[30] 
Results in this study showed decreased S. IL-38 levels in 
HT and GD in comparison with HC, and this finding is in 
agreement with IL-38 properties as an anti-inflammatory 
cytokines. Nevertheless, this result disagreed with other 
studies regarding increased IL-38 cytokine expression in 
inflammatory disorders, e.g. RA and SLE. In AITD and 
other autoimmune disorders, the variable IL-38 levels can 
be partly due to the different pathogenicity of different 
diseases. The major features of AITD are autoimmune 
antibody productions, lymphocytic infiltrations, and 
thyroid-related hormone dysregulations.[30] In Hashimoto's 
disorder, there is a significant decrease in IL-38 as an 
immunological response, which can be attributed to 
several factors such as the possible increase in serum P2Y1, 
P2Y2, and P2Y4 antagonists in Hashimoto thyroiditis. 
The purinergic receptor antagonists including MRS 2179, 
PPADS and suramin may be produced by different cells 
for inhibition and minimizing the effects of purinergic 
receptors. Consequently, IL-38 could act as a major cause 
for purine receptor inhibition in Hashimoto's disease via 
the releasing and chemical inhibition of purine receptors 
that result in the genetic down-regulation of Hashimoto's 
disorder.[30]

With regard to IL-8, our results agreed with[31] and,[32] which 
reported that IL-8 is significantly elevated in HT cases in 
comparison with the healthy control group. In this study, 
a negative association of pro-inflammatory cytokine 
concentrations with total concentrations of vit. D was 
shown in HT cases, i.e. with the reduced concentrations 
of total vit. D, the levels of inflammatory cytokines start 
to increase.[33] The levels of pro-inflammatory cytokines: 
IL-1B, IL-8, IL-10, and TNF-α were shown to increase 
significantly in Hashimoto disorder patients, who 
produce anti-thyroid peroxidase antibodies and/or anti-
thyroglobulin antibodies in comparison with the age- and 
sex-matched control group.[31]

This study is compatible with the study of[33] who showed 
a significantly high level of CRP in hypothyroid patients. 
We noticed a positive correlation between TSH and CRP 
values in HT patients. This result indicates that CRP 
is a beneficial tool to diagnose HT and to assess this 
disorder.[23] From these studies, our study concluded that 
elevated inflammatory marker CRP in hypothyroidism 
may be due to weakening the rate of CRP clearance 
because of the absence of thyroid hormones. As well, the 
interaction between IL-1 and IL-6 on TNF-α leads to 
increased CRP levels in Hypothyroidism.[33]
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Conclusion
Our study confirmed that Hashimoto's disease caused 
highly significant decreases in Vit. D, T4, IL-38, and 
CRP levels, could be associated with an increased risk of 
disease developing, whereas there was a highly significant 
increase in the levels of  TSH, IL-8, and anti-TPO 
antibodies. More studies are needed to delineate further 
the pathophysiologic mechanisms of  thyroid involvement 
and the related role of  vitamin D status. In addition, 
long-term studies of  thyroid dysfunction in Hashimoto’s 
thyroiditis patients would be informative Majority of 
patients had un insufficient VD levels. VD may have a 
role in the pathogenesis of  the disease which presumably 
causes high levels of  TPO-Ab.
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