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Conversion From Hypothyroidism to Hyperthyroidism and
Back After Anti-SARS-CoV-2 Vaccination

Andrey Valerievich Ushakov

Abstract

Cases presenting with changes in various organs caused by anti-se-
vere acute respiratory syndrome coronavirus 2 (SARS-CoV-2) vacci-
nation are rare. In particular, after such instances of vaccination, onset
of subacute thyroiditis, Hashimoto thyroiditis, and Graves’ disease
was observed. We present the case of a 55-year-old woman whose
hypothyroidism converted to hyperthyroidism after vaccination with
Gam-COVID-Vac (Sputnik V). After the first dose of vaccine, a hor-
monal metabolism alteration was noted, i.e., conversion from hypo-
thyroidism to euthyroidism. After the second dose of vaccine, onset of
hyperthyroidism with thyrotoxicosis was noted without signs of suba-
cute thyroiditis. Hyperthyroidism persisted for several weeks before
reverting to hypothyroidism. Assessments did not reveal an increase
in the patient’s thyroid-stimulating hormone receptor antibody levels
throughout the indicated period. However, after hyperthyroidism re-
verted to hypothyroidism, a significant increase in the peak systolic
velocity of the superior thyroid arteries was observed, which is char-
acteristic of hyperthyroidism. Owing to the known involvement of
the autonomic nervous system (ANS) in blood vessel tone regulation,
thyroid hormonogenesis, and stress, the ANS-mediated conversion
from hypothyroidism to hyperthyroidism in certain individuals after
receiving a vaccine, which may serve as a sufficient stimulus for ANS
nerve centers, is highly probable. Therefore, diagnostic assessment
of ANS condition should be performed before vaccination in patients
with chronic thyroid disorders or diseases of other organs or organ
systems. If changes in ANS are found, providing preemptive treat-
ment before vaccination is recommended.
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Introduction

Anti-severe acute respiratory syndrome coronavirus 2 (SARS-
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CoV-2) vaccination is being performed worldwide with vari-
ous agents, but observations show that vaccination not only
provides effective immune response but also causes alterations
in functions of various organs and body systems [1-5], includ-
ing the thyroid gland and its hormone production. Onset of
subacute thyroiditis, autoimmune thyroiditis, and Graves’ dis-
ease after vaccination has been reported previously [6-10].

Such cases are rarely detected and are not typically ob-
served after anti-SARS-CoV-2 vaccination [11-14]. However,
all of them require coverage in medical periodical publications
and appropriate assessments to gain an insight into their na-
ture. This research methodology will give experts the oppor-
tunity to not only be aware of the probability of the condition
onset but also get the opportunity to prevent or reduce the re-
actions caused by vaccination and treat the disease efficiently
upon its occurrence.

We present an interesting case of a woman whose hypo-
thyroidism converted to hyperthyroidism after receiving the
Gam-COVID-Vac (Sputnik V) vaccine. This patient had been
receiving hormone replacement therapy with levothyroxine for
several years. Hypothyroidism conversion to hyperthyroidism
(Graves’ disease) is known to be a rare phenomenon associat-
ed hypothetically with immune changes [15-19]. For instance,
this is observed in cases in which the physicians switch be-
tween blocking and stimulating thyroid-stimulating hormone
receptor (TSHR) antibodies “in nonstandard patients” [15].
However, the case of thyroid hormonal metabolism alteration
in our patient was observed at the normal levels of the TSHR
antibody.

The objective of this article is to show the characteristics
of the key clinical signs and to disclose the probable essence
of hypothyroidism conversion to hyperthyroidism after anti-
SARS-CoV-2 vaccination.

Case Report

Investigations

A female patient (age, 55 years) had been taking levothyrox-
ine for primary hypothyroidism in the last 10 years. The dose
was 50 and 75 pg/day in the first 5 years, and 100 pg/day in
the last 5 years. The general condition was good throughout
this period. The follow-up serum tests performed in November
2020 and February 2021 showed minor hypothyroidism, with
thyroid-stimulating hormone (TSH) levels up to 10 pIU/mL
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Table 1. Thyroid Hormonal Metabolism Alteration in the Female Patient Aged 55 That Resulted From Anti-SARS-CoV-2 Vaccination?

TSH, plU/mL FT4, pmol/L FT3, pmol/L Levothyroxine
0.5-4.2) (10.5 - 18.9) “4.2-74) dose, pg/day

November 13, 2020 7.0 - - 100

February 19, 2021 8.7 3.7 - 100

April 13,2021 1.2 4.5 14.5 100

May 13, 2021 0.13 - - 100

June 23,2021 0.073 22.9 - 0

July 24, 2021 43.7 6.0 2.3 0

aPersistent hypothyroidism converted to euthyroidism after the first dose of the vaccine (April 13, 2021) and to hyperthyroidism after the second dose
of the vaccine. SARS-CoV-2: severe acute respiratory syndrome coronavirus 2; TSH: thyroid-stimulating hormone; FT4: free thyroxin; FT3: free trii-

odothyronine.

above the normal range (Table 1).

In spring 2021, the patient received her first dose of Sput-
nik V vaccine, and 21 days later she received the second dose.
The first dose did not cause any changes in her overall health
status. However, the blood test a week after the first vaccine
dose (April 13, 2021) showed euthyroidism instead of minor
hypothyroidism, which was persistently observed during the
last year. Several days after the patient had received the second
vaccine dose (on April 28, 2021), the signs of thyrotoxicosis
appeared along with increased sleep loss, muscular weakness,
fatigue after normal activities, internal tremor, and palpitation
episodes. The follow-up blood test conducted after 2 weeks
showed reduction in TSH to 0.13 uIU/mL (0.5 - 4.2 pIU/mL).
There was no pain or discomfort in the neck and thyroid area.
Laboratory investigations show normal erythrocyte sedimen-
tation rate.

The patient stopped taking levothyroxine in mid-May
2021 due to general condition worsening, which resulted in
significant improvement and disappearance of symptoms. The
serum test in the latter part of June 2021 showed hyperthyroid-
ism (after 6 weeks without a hormonal agent); however, as ear-
ly as in the latter part of July, severe hypothyroidism (TSH >
30 uIU/mL) with FT4 and FT3 deficiency were noted. Serum
TSHR antibodies remained within the normal range through-
out spring and summer of 2021, despite the fact that the serum
levels of thyroperoxidase antibody were higher than the nor-
mal value (939 U/L).

Diagnosis

Recent data showed hypothyroidism (Table 1). Thyroid ultra-
sound scan (“ultrasound”) in the latter part of July 2021 showed
the following: total volume of 17.9 mL (11.6D + 6.3S); minor
blood flow increase in the two lobes (greater on the right) in
Doppler mode; moderate blood flow increase in the superior
thyroid arteries (STAs, greater on the right); lymphocytic in-
filtration and signs of intralobular regeneration, predominantly
on the right wherein proliferative nodules known as “white
knight” were detected [19]. Furthermore, approximately 60%
of isoechoic and poorly or moderate hypoechoic tissues looked
hormonogenic to a different extent (Fig. 1).
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Discussion

This report presents an interesting case of reactions to anti-SARS-
CoV-2 vaccination, which lead to the conversion of hypothy-
roidism to hyperthyroidism (without the involvement of TSHR
antibodies), persistence of hyperthyroidism for several weeks,
and reversion to hypothyroidism. The possibility that the vaccine
triggered such a response in the body and the thyroid gland is
highly likely. This inference can be drawn not only owing to the
fact that this is a known causality but also on the basis of multiple
observations about the vaccine’s capability to cause topical (at
the injection site), local (in organs including the thyroid gland),
and systemic changes [20-23]. In addition, aside from the key
reason for the occurrence of such a phenomenon, it is of para-
mount importance to understand the essence and the underlying
mechanisms related to the development of such a condition.

Which systems in the body were affected by the vaccine
and what was the biological path of changes in the body, which
caused such a strange phenomenon, namely, the development
of hyperthyroidism from hypothyroidism under conditions of
exhausted thyroid gland over the years? Indeed, hypothyroid-
ism has been characterized by decrease of thyroid function
(“underactive thyroid” or “low thyroid”) both since the first
publication about it by Dr. W. Gull [24] in 1883 and in more
recent times [25]. To understand the essence of this process,
it is necessary to thoroughly assess the characteristic clinical
signs of the disease and the experience currently known.

Ultrasound data from our patient showed the signs of mod-
erate destruction in both lobes, with lymphocytic infiltration in
some large and medium segments. Considering the following
points, the question arises as to whether the existing thyroid
tissue is capable to produce and release excessive amount of
hormones: 1) the amount of macrostructurally complete hor-
monogenic tissue, comprising approximately 60% of the gland
volume; 2) the multiyear period of hormone replacement ther-
apy with levothyroxine in large dosage (100 pg/day); and 3)
minor hypothyroidism persistence (TSH about 8 pIU/mL, with
normal levels of free thyroxin (FT4) and free triiodothyronine
(FT3)) in the last year before vaccination.

Cases of conversion from chronic hypothyroidism, includ-
ing that compensated with levothyroxine, to hyperthyroidism
have been reported in several articles over the past 60 years
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Figure 1. Thyroid ultrasound scans. (a, b) Right and left lobes in gray-scale mode. (c, d) Right and left lobes in power Doppler
mode. (e, f) Peak systolic velocities in the right and left superior thyroid arteries (48.6 and 60.4 cm/s, respectively).

[26]. However, the authors of these publications sparsely ana-
lyzed causes and factors contributing to such a polar hormonal
metabolism alteration. They very sparsely described the living
conditions, mental strain, acute or chronic diseases, surgical
load, or other stresses that overload the nervous system and
enhance basal metabolism, which can be additional stimula-
tion of thyroid hormonogenesis. An example of such a rare
publication may be a case history reported by Ahmad et al,
who detected an inflectional disease of the upper respiratory
tract to be a trigger for the conversion from hypothyroidism to
hyperthyroidism in a 61-year-old woman [27].

204 Articles © The authors | Journal compilation © ] Endocrinol Metab and Elmer Press Inc™

Researchers predominantly focused on the search and
confirmation of immune molecular mechanisms triggering
Graves’ disease [15, 16]. Such mechanisms, in their opinion,
were possible because of the cross effect of autoimmune pro-
cesses [17], human immunodeficiency virus (HIV) infection,
hepatitis C [18], genetic predisposition [27], and medications
[28]. However, these hypotheses have weak evidence and re-
main as assumptions. This is the reason why some authors,
aside from considering these hypotheses, express the view that
the actual mechanism of hormonal metabolism alteration is not
known, and the proposed theories are speculative [17, 18, 26,
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29]. However, some observations indicate that in some cases
of diffuse hyperthyroidism the level of stimulating TSHR anti-
bodies does not increase [30, 31], and in some hypothyroidism
cases the level of blocking TSHR antibodies is normal [32].

The researchers who studied cases showing the conver-
sion of hypothyroidism to hyperthyroidism typically assessed
scintigraphy data and the levels of thyroid hormones and anti-
bodies. According to the literature, specialists did not account
for the condition of thyroid parenchyma on the ultrasound
scans from such patients; they did not assess the amount (in
percentage by volume) of its macrostructurally complete hor-
monogenic tissue. It means that they did not reveal the func-
tional capability of the gland to produce hormones in normal
or excessive amount. More importantly, almost none of these
researchers attempted to determine the value of blood flow in
the gland lobes and the maximum velocity of blood flow in the
thyroid arteries.

In our female patient, we found a moderate increase in
the peak systolic velocity (PSV) of blood flow in the STAs.
Although PSV STA values stay within a range of 10 - 30 cm/s
[33-35] in euthyroidism, in our patient these values reached 48
and 60 cm/s on both sides (Fig 1. e, f). What does such a case
of blood flow enhancement indicate?

When compared to euthyroidism (assuming the thyroid
hormones are normal) and destructive thyroiditis, average PSV
STA values in Graves’ disease reached 79 cm/s, and the diag-
nostic accuracy (cut-off level) was defined in a range between
45 and 67 cm/s [34, 36, 37].

Unfortunately, the specialists treating the patient when she
presented with hyperthyroidism did not investigate her PSV
STA values. In our clinic, this characteristic was investigated
in a time of hypothyroidism, 1 month after the peak of hyper-
thyroidism period (July 29, 2021). However, we noted that one
of the characteristic features of hyperthyroidism was that the
PSV STA levels increased up to key values corresponding to
Graves’ disease. It is very likely that in the hyperthyroidism
period, PSV STA values and blood flow in the thyroid paren-
chyma were greater.

PSV STA represents the level of autonomic nervous sys-
tem (ANS) stimulation [38, 39] and indicates the role of pe-
ripheral ANS in the activation of the thyroid gland function,
with which the blood flow is directly associated [40]. Mean-
while, the direct involvement of conductive autonomic inner-
vation in hormonogenesis within the thyroid gland is natural
and evidenced by studies [41-46]. For example, according to
Park et al [47], ANS directly affects thyrocytes and increases
the production of thyroid hormones independently from TSH
and TSHR antibodies. This is the main reason why the PSV
value in the thyroid arteries is capable of representing the level
of ANS-mediated stimulation of thyroid hormonogenesis.

In both hypo- and hyperthyroidism, an increase in blood
flow within the thyroid parenchyma and PSV STA above nor-
mal values is often observed [48, 49]. In hypothyroidism, se-
rum FT4 and FT3 are often at normal levels [50, 51], which is
indicative of the functional capability of the thyroid gland to
provide the level of thyroid hormones necessary for the body
in response to stimulation by the nervous system and TSH. At
the same time, the facts indicate the leading role of the nerv-
ous system in regulating thyroid hormone production [42-46].
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Therefore, the excessive ANS-mediated stimulation of the thy-
roid gland in hypothyroidism can cause hyperthyroidism with-
out the involvement of the immune system.

Can vaccination against SARS-CoV-2 activate ANS up to
the levels capable of affecting thyroid function? The Sputnik V
vaccine has the same side effects as those observed in other an-
ti-SARS-CoV-2 vaccines, which include pain at the injection
site, fever, and muscular pain [20-23]. All these events develop
with the involvement of ANS [52-56], and their manifestation
may be dependent on ANS activation level.

Therefore, the underlying mechanism of excessive stimu-
lation of the thyroid gland that caused the conversion of hypo-
thyroidism to hyperthyroidism is very likely to be associated
with ANS. This system and the thyroid gland are affected by
any stress experienced by the body and induced by any ad-
equate trigger [57, 58] including virus or vaccine [59]. In the
case of our patient, we can assume that vaccination caused
stress, which was a significant individual external influence
that consequently affected homeostasis [57, 60], thereby lead-
ing to the activation of ANS [58].

Neurocyte activation level in sympathetic nerve centers
can vary as affected by irritants [57, 58]. So, if ANS activation
significantly increases then the effect on the thyroid gland can
rise respectively, and vice versa, if ANS activation decreases
then sympathetic stimulation of the thyroid gland reduces.
Such changes can contribute to the transition from hypothy-
roidism to hyperthyroidism and vice versa.

Moreover, the presented case of transition from hypothy-
roidism to hyperthyroidism and many other cases demonstrate
the thyroid compensatory capability to produce not only suffi-
cient but also excessive amounts of hormones. In other words,
primary hypothyroidism should not be definitively attributed
to complete weakness of the gland.

Such a conclusion can be evidenced by the case of a 49-year-
old patient having one thyroid lobe (due to other lobe agenesia)
who acquired hypothyroidism with signs of Hashimoto thyroid-
itis only in this age, and hyperthyroidism in the subsequent 2
years [61]. Currently, 17 similar cases are known [62].

Summing up, what practical conclusion can be made? De-
spite the importance and the necessity of vaccination against
SARS-CoV-2 [20-23], it is imperative to perform a diagnos-
tic assessment of the ANS. This is particularly important for
patients having chronic diseases in general and thyroid con-
ditions in particular. In cases where excessive activation of
ANS is detected, vaccination should be administered: 1) after
achieving adequate suppression of the increased sympathetic
tone; or 2) after the course of medication for ANS repair is
completed.
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