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Abstract— Background; Since the emergence of the 

coronavirus disease pandemic, several effective vaccines have 

been introduced. These vaccines work through several 

different immunogenic pathways to produce effective 

immunity. There have been a number of reports of patients 

developing sub-acute thyroiditis and thyroid dysfunction after 

receiving the coronavirus (COVID-19) vaccine. This study 

aims to demonstrate the physiological effect of the covid -19 

vaccine on human thyroid hormone. Methodology; For this 

purpose, 25 samples of male and female blood from people 

vaccinated with the corona virus used, 25 samples of blood 

from unvaccinated people were considered as a control group. 

The effect of this vaccine on the functions of the thyroid gland 

and on the concentrations of hormones was shown. A 

significant increase in the concentration of hormone T4 was 

observed in the group of vaccinated people compared to the 

control group. Conclusion, the current study Showed that the 

level of hormones increased significantly in the vaccinated 

compared to the control group, as  well as concluded these 

results was indicate that thyroid function is negatively affected 

by the vaccine.  

Keywords— COVID-19, Vaccine, Sinofarm, Thyroid, T3, 

T4, TSH. 

I. INTRODUCTION  

Coronavirus disease 2019 (COVID-19): caused by 
SARS-CoV-2 infection had broken out in China in 
December 2019 and then rapidly spread all over the world 
creating a global pandemic (1). Patients with COVID-19 
suffer from high mortality due not only to respiratory failure 
but also to other complications such as cardiovascular 
collapse and disseminated intravascular coagulation (2, 3). 
In addition, there have been co-morbidities including 
autoimmune diseases associated with COVID-19 such as 
Guillain–Barre’s syndrome (4), autoimmune hemolytic 
anemia (5), and autoimmune thrombocytopenic purpura (6). 
Recently, evidence has been accumulated for changes in 
thyroid function and thyroid diseases associated with 

COVID-19 (7–8). Review articles on this topic have also 
been rapidly published (9–10). Thyroid gland is an 
endocrine gland found in vertebrates. However, Although 
there are no good data examining the difference in incidence 
of COVID-19 between men and women, more men than 
women have died of COVID-19 in 41 of 47 countries and 
the overall case-fatality ratio is ~2.4 times higher among 
men than women (36). Epidemiologic studies suggest a 
significant male sex susceptibility for more severe COVID-
19 symptoms (18, 19). There are a couple proposed theories 
as to why there are sex differences in COVID-19 outcomes. 
First, the gene for ACE2 located on short arm of the X 
chromosome. In females, one of the two X chromosomes is 
silenced causing condensation of the X chromosome into a 
Barr body; but some genes, particularly those on the short 
arm, escape this inactivation (37, 38). This increased 
expression of ACE2 in females may be protective against 
more severe COVID-19 symptoms as viral saturation is less 
likely to occur and ACE2 regulates the renin-angiotensin 
system, which protects against vascular compromise and 
severe organ damage (38). Anyway, coronaviruses (CoVs) 
are subdivided into four genera2 such as Alphacoronavirus, 
Betacoronavirus (βCoV), Gammacoronavirus, and 
Deltacoronavirus (25). Alteration of the thyroid 
functionality has been documented in patients with SARS 
during the 2002 outbreak. Transient subclinical 
thyrotoxicosis, central hypothyroidism, and primary 
hypothyroidism were previously reported in patients with 
SARS (26). Other worker was reported that 
thyroidstimulating hormone (TSH) and adrenocorticotropin 
(ACTH) staining of thyrotrophs and corticotrophs, 
respectively, was significantly attenuated in the pituitary 
gland of patients with SARS upon autopsy (27). Apoptosis 
of the thyroid follicular cells was seen in SARS (36), but the 
information on the thyroid function of the patients was not 
provided (28). Therefore, primary hypothyroidism in this 
patient may or may not have been a consequence of the 
direct viral attack on the thyroid follicular cells (29). 
However, Entry into host cells is facilitated by the viral 
spike protein and host cell receptor angiotensin – converting 

mailto:ola.naser@uobasrah.edu.iq
mailto:sundus.khalid@uobasrah.edu.iq
mailto:mahdi.murshd@stu.edu.iq


 

174 

 

enzyme 2 (ACE2) [30]. Once the spike protein binds to 
ACE2, Trans membrane protease serine 2 (TMPRSS2) on 
the host cell surface primes the spike protein and other 
cellular proteases to cleave the spike protein into two 
subunits. This then allows for viral entry and release of viral 
RNA so that viral genome replication and transcription can 
begin (30). It is estimated that between 15% and 30% of 
hospitalized COVID-19 patients have thyroid dysfunction, 
however, most of these changes appear to be limited and 
that thyroid function in most patients will return to normal 
once the infection clears (31). Nevertheless, there are two 
types of thyroid dysfunction that appear to be clearly 
associated with COVID-19 infection: Hypothyroidism due 
to non-thyroidal illness syndrome NTIS, which is changes in 
the levels of thyroid hormone in the blood observed in 
severely ill patients with the absence of pituitary and thyroid 
dysfunction. It is welldocumented that “Covid-19” can 
cause the release of large amounts of cytokines associated 
with inflammation, and therefore it is logical that nonthyroid 
disease syndrome can be caused by “Covid-19” infection 
(32).  _Thyrotoxicosis, which is an overactive thyroid gland 
(hyperthyroidism) due to sub-acute thyroiditis that results 
from a viral infection, in this case the virus is corona. [33] 
Thyrotoxicosis rates are significantly higher among those 
with severe cases of “Covid-19” compared to those with 
severe diseases, but not “Covid-19”, which indicates an 
atypical form of thyroiditis associated with infection with 
the Corona virus (33). However, the coronavirus, whose 
scientific name is SARS-CoV-2, enters human cells through 
the angiotensin-converting enzyme 2 (ACE2) receptor, 
which is found in thyroid follicular cells, making thyroid 
tissue a potential target as direct infection with the Corona 
virus (34, 35).  

This study was aimed to Vaccination with the 
Sinopharm vaccine is highly effective against the tyrannical 
Corona virus that has spread all over the world. He brought 
the researchers' attention to focus on this vaccine in a large 
way by relying on statistics to know the effect of the vaccine 
on the functions of organs in the human body. In addition, 
we will shed light in this research on the Sinopharm vaccine 
and the fact that it affects the level of thyroid hormones T3, 
T4, and TSH in people vaccinated with this vaccine. 

II. MATERIALS AND METHODS  

A. Study design 

This study included 25 male and female subjects who 
were vaccinated with Sino pharm type vaccine. In addition, 
the study included (25) healthy unvaccinated people as a 
control. The ages of the study population ranged (20-35 
years). Markers measurement included _Triiodothyronine 
(T3) _Thyroxin (T4) _thyroid-stimulating hormone (TSH). 

B. Sample collection  

The blood sampling was collected from individuals of 
both groups (vaccinated _non vaccinated subjects), 5ml of 
venous blood samples were collected to obtain serum by 
placing blood in a vacuum sterile gel, clot activator tube to 
clot at 37c°. For centrifugation. The tube were 
centrifugalized at (1500rpm). For 5 minutes. Serum was 
collected and kept in freeze. It was used for hormonal assay, 
which include measuring the level of thyroid hormones. 

C. Statistical analysis 

Data are stated as means (-+SD) and median (mix_max) 
difference between two groups by Mann-Whitney test 
and Chi-Square Test. All Statistical analysis were 
performed using SPss for windows (version 23, usA). A 
value of P < 0.05 was considered statistically significant. 

III. RESULTS AND DISCUSSION 

The result of this study as shown in table (1) was 
displayed that there is not statistically significant variations 
regarding age between control and vaccinated individuals 
(P= 0.873). While in table (2) there are significant 
differences between the sexes (p= 1.000).The study also 
showed in table (3), that there was a significant increase in 
T4 hormone concentrations (p= 0.0001) and no significant 
differences with respect to hormones T3 and TSH in both 
group. Table (4) also showed there was no statistical 
correlation between the two groups for hormones T3, T4, 
TSH. Thyroxine (T4) is the main hormone produced by the 
gland and is responsible for the basic metabolic activity. 
This hormone is found in the blood and is bound to a protein 
called thyroxinebinding globulin and is only that can enter 
cells and cause metabolic activity TS. This study shows the 
effect of vaccine on thyroid hormone, as indicated by T4, 
TSH. It shows that there were an elevated values of T4 
hormone , vaccinated people at (p=0.0001) in comparison 
with the control subjects as shown in (Table 2), these 
findings are agreement with the results of other studies[ 
40].the vaccine may to cause follicular destruction and rapid 
release of preformed thyroid hormone[41] . Lastra et al. 
noted that Graves’ disease might occur after covid -19 
vaccinations [42] and noted that adjuvants might induce 
disorder. Recently, there have been some reports on thyroid 
problems following vaccinations. Nevertheless, there might 
also be other possible pathomechanisms. 
Pathophysiologically, administration of the COVID-19 
vaccine results in increased blood viscosity and might cause 
hyperviscosity [43]. If hyperviscosity occurs, it can result in 
an aberrantly increased thyroid hormone level [44] 
Genetically Thyroid function abnormalities are a widely 
reported endocrine manifestation associated with COVID-
19 infection. May be due to disorder in expression of som 
genes, Evidence for the presence of ACE2 receptors and 
TMPRSS2 in thyroid cells has been established [45] The 
expression of ACE2 in the hypothalamus was confirmed by 
Chigr et al., who identified the presence of ACE2 in the 
paraventricular nucleus, based on autopsy findings,have 
been reported. The cerebrospinal fluid of a patient with 
COVID-19, 16 thereby confirming that SARS-CoV-2 does 
indeed infiltrate into the brain, and hence can involve any 
part of the brain, includingthe hypothalamus and pituitary 
[46] In a study by Lania et al., a significant number of 
patients (20.2%) hospitalized for COVID-19 were found to 
have thyrotoxicosis in absence of neck pain, likely 
identifying patients with COVID19related painless 
(silent/atypical). Study by Lania et.al.,[47] (2020), the high 
prevalence of atrial fibrillation and the close relationship 
between suppressed TSH and high mortality rate and longer 
hospitalization suggest that thyrotoxicosis may be clinically 
relevant in COVID-19 patients. In other hand, an alternative 
hypothesis is the possible direct action of SARS-CoV-2 on 
thyroid gland [48], based on the evidence that several 
tissues and organs may be directly damaged by the virus 
during COVID-19 [49] Indeed, there is evidence that 
thyroid tissue highly expresses the angiotensin-converting 
enzyme 2[50], which is the protein used by SARSCoV-2 for 
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invading human cells. In conclusion, the current study 
showed that the level of hormones increased significantly in 
the vaccinated compared to the control group, and this 
increase is statistically significant.  

IV CONCLUSION  

We conclude from all these results that they indicate that 
the vaccine negatively affects thyroid function. 

 

TABLE (1): Comparison of thyroid hormone test between non-
vaccinated people (control) and vaccinated people according to sex 

Sex 

Category 

P-Value control ( n=25) 
Vaccinated 

(n=25) 

Mean+ SD Mean+ SD 

Male 41.7% 41.7% 

1.000* 

 
Female 58.3% 58.3% 

Total 25 25 

 

* Chi-Square Test 

TABLE (2): Shows Comparison of thyroid hormone test parameters 
between non-vaccinated people (control) and vaccinated people 

P
a

ra
m

e
te

rs
o
r 

V
a

r
ia

b
le

s 

Category 

P-
Value 

control ( 
n=25) 

Vaccinated 
(n=25) 

 

Mean+ SD 
Mean+ SD 

 

Age 21.71+1.706 22.17+3.485 0.873 

TS
H 

(Miu/l ) 

0.9875+0.31
112 

1.0208+0.584
45 

0.741 

T4(  
nmol/l) 

85.9583+7.6
3561 

222.4021+60.
50899 

0.0001
* 

T3 (  
nmol/l)) 

1.4250+0.17
258 

1.9708+1.678
67 

0.077 

 

            *Mann-Whitney test 

TABLE (3): Spearmans correlation between non-vaccinated people 
(control) and vaccinated people 

 

Category TSH T4 TSH 

C
o

n
tr

o
l

 

Age R 0.023 0.346 0.393 

 Sig. 0.917 0.098 0.057 

 N 25 25 25 

TSH R  0.005 0.077 

 Sig.  0.982 0.721 

 N  25 25 

T4 R   0.228 

 Sig.   0.284 

 N   24 

V
a

cc
in

a
te

d
 

Age R 0.081 0.106 -0.003- 

 Sig. 0.706 0.621 0.989 

 N 25 25 25 

TSH R  -0.238- -0.029- 

 Sig.  0.263 0.892 

 N  25 25 

T4 R   -0.041- 

 Sig.   0.850 

 N   25 
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