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1  |   BACKGROUND

The severe acute respiratory syndrome coronavirus 2 
(SARS-CoV-2) is a novel RNA coronavirus responsible 
for the coronavirus disease-19 (COVID-19) pandemic. The 
clinical manifestations of COVID-19 are variable, ranging 
from asymptomatic cases to severe respiratory affection, 
and were found to cause thyroid dysfunction in some cases. 
Our case series aim to shed the light on the effect of SARS-
COV-2 infection on thyroid function, thyroid gland size, 
and treatment of thyroid dysfunction. We demonstrated 
three cases indicating that COVID-19 infection can accen-
tuate thyrotoxic state and Graves' ophthalmopathy, aggra-
vate hypothyroidism, increase thyroid gland volume, and 
in euthyroid individuals can induce some sort of thyroid-
itis, characterized by hyperthyroidism followed by hypo-
thyroidism which is eventually followed by euthyroidism. 
Furthermore, treatment of thyroid disease was found to be 
affected by COVID-19 infection.

The novel coronavirus (SARS-COV-2) was first discov-
ered at the end of the year 2019 in Wuhan, China. After 

which, it rapidly spread, causing an epidemic throughout 
China, which then spread across the entire world, resulting in 
coronavirus pandemic. In February 2020, the World Health 
Organization (WHO) designated the disease COVID-19, 
which stands for coronavirus disease 2019.1

SARS-CoV-2-specific antibodies and cell-mediated re-
sponses are induced following infection. Preliminary evi-
dence suggests that some of these responses are protective, 
but this remains to be definitively verified. Moreover, it is 
unknown whether all infected patients develop a protective 
immune response and how long a protective effect might 
last.2

Data about the effect of SARS-COV-2 on the thyroid 
function are scarce; however, one study addressed this ef-
fect and demonstrated that, out of 287 patients with con-
firmed SARS-COV-2, 58 patients had hyperthyroidism 
and 15 patients had hypothyroidism.3 Our case series aim 
to shed the light on the effect of SARS-COV-2 infection 
on thyroid function, which will ultimately influence thy-
roid disease sequelae and management in patients with 
COVID-19.
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2  |   CASE PRESENTATION

2.1  |  Case 1: hyperthyroid

A 33-year-old female patient was diagnosed with Grave's 
hyperthyroidism 9 months ago. Her past medical history in-
cluded hypercholesterolemia, allergic rhinitis, endometrio-
sis, and pre-eclampsia. Her family history was irrelevant. In 
her regular follow-up visit in January 2020, she was clini-
cally controlled (BMI: 29.5 kg/m2, BP: 130/70 mm Hg, HR: 
70 beat/min., temperature: 37°C). Laboratory investigations 
showed TSH: 0.01 mIU/mL (0.39-4.16 mIU/L), FT4: 1.1 ng/
dL (0.8-2 ng/dL), FT3: 4.25 pg/mL (1.4-4.2 pg/mL), TRAb: 
2.4 U/L (<1.8 U/L), and C-reactive protein (CRP): 3.1 mg/dL 
(0-5 mg/dL). Her blood counts were as follows: Hemoglobin 
(Hb): 10.5  g/dL, Platelets (PLT): 208  ×  109/L, and White 
blood cells (WBC): 7.3 × 109/L. Ultrasound (US) neck re-
vealed a diffuse goiter (volume  =  20  mL). It also showed 
a right thyroid nodule measuring 8 × 8 mm. Therefore, we 
prescribed her carbimazole 30 mg (instead of 20 mg daily), 
lactoferrin 10 mg, and propranolol 10 mg twice daily.

In May 2020, she was complaining of mild puffiness 
and proptosis in both eyes, unintentional weight loss, 
tremors, cough, rhinorrhea, body aches, and loss of ap-
petite. Her physical examination showed BMI: 28  kg/
m2, BP: 100/60  mm  Hg, HR: 90  beat/min., respiratory 
rate of 19  breaths/min and an oxygen saturation (SpO2) 
of 98% on room air, temperature: 38.7°C at two separate 
settings. Laboratory investigations were as follows: TSH: 
0.01  mIU/mL, FT4: 1.79  ng/dL, FT3: 5.165  pg/mL, and 
TRAb: 11.2  U/L, CRP: 6.1  mg/dL, HB: 14.5  g/dL, PLT: 
234 × 109/L, WBC: 9.23 × 109/L. Liver and renal functions 
were normal. The patient was diagnosed with flare up of 
Graves' disease (GD) with Graves' ophthalmopathy. Based 
on her respiratory symptoms, real-time reverse transcrip-
tion polymerase chain reaction (RT-PCR) of a nasopha-
ryngeal swab was performed and confirmed the diagnosis 
of COVID-19. Chest X-rays and computed tomography 
scanning of the chest were normal. Thyroid US showed an 
enlarged gland with a relative diffuse reduction in vascu-
larity and heterogeneous parenchyma. She was admitted to 
an isolation cohort ward where she received prednisolone 
20 mg, after which she showed a significant improvement 
in her clinical condition. A steroid-tapering regimen was 
devised to reduce the dosage of prednisone to the mini-
mum required in the management of COVID-19. The dose 
of carbimazole was increased to six tablets daily, and artifi-
cial tears and selenium were added to her regimen.

One month later, physical examination showed BMI: 
28 Kg/m2, BP: 110/70 mm Hg, HR: 80 beat/min., and tem-
perature: 37°C. Laboratory investigations were as follows: 
TSH: 0.09  mIU/mL, FT4: 1.29  ng/dL, FT3: 3.16  pg/mL, 
TRAb: 12.2  U/L, CRP: 2.1  mg/dL, Hb: 13.5  g/dL, PLT: 

230  ×  109/L, and WBC: 4.23  ×  109/L. She was no longer 
on corticosteroids, and she was maintained on carbimazole 
(5 mg) four tablets per day, lactoferrin 10 mg, and propran-
olol 10 mg artificial tears and selenium. Three months later, 
her thyroid function was controlled rapidly, coinciding with 
the decline of thyroid antibody levels. (Figure 1).

2.2  |  Case 2: hypothyroid

A 42-year-old female patient was diagnosed with hypothy-
roidism due to Hashimoto's thyroiditis (HT) 10 years ago. Her 
past medical history included osteoarthritis, allergic rhinitis, 
and a uterine fibroid. Drug history included levothyroxine 
(LT4) 100 mcg daily and vitamin D injections for 3 months. 
Regarding family history, her sister also has hypothyroidism. 
Her menstrual history revealed menorrhagia.

During her regular follow-up visit in March 2020, she was 
clinically controlled (BMI: 33 kg/m2, BP: 100/70 mm Hg, 
HR: 78  beat/min, temperature: 37°C). In line with that, 
laboratory investigations showed TSH: 2.31  mIU/mL, 
FT4: 1.4 ng/dL, FT3: 3.54 pg/mL, and CRP: 1.21 mg/dL. 
Her blood counts were as follows: Hb: 12.5  g/dL, PLT: 
258 × 109/L, and WBC: 5.93 × 109/L. US of the thyroid 
gland (volume = 16 mL). Hence, she was maintained on the 
same medications.

In April 2020, she was complaining of diarrhea, cough, 
rhinorrhea, and body aches. Her physical examination 
showed BMI: 32 Kg/m2, BP: 100/60 mm Hg, HR: 88 beat/
min, respiratory rate: 16 cycle/min, SpO2 of 96% in room air, 
and temperature: 38.9°C in two separate settings. Laboratory 
investigations were as follows: TSH: 2.1  mIU/mL, FT4: 
1.46 ng/dL, FT3: 3.46 pg/mL, CRP: 10 mg/dL, Hb: 13.5 g/
dL, PLT: 222 × 109/L, and WBC: 10.23 × 109/L. Liver and 
renal functions were normal. The RT-PCR of the nasopha-
ryngeal swab confirmed the diagnosis of COVID-19. Chest 
X-rays and computed tomography scanning of the chest were 
normal. Thyroid US showed a homogenous thyroid gland 
with few streaks and relative hypervascularity, and volume 
23 mL. At home, she received magnesium, vitamin C, and 
zinc, ceftriaxone 1 gm, ciprofloxacin 500 mg, prednisolone 
20 mg, and paracetamol 500 mg.

After 21 days, she showed significant improvement of her 
clinical condition when she stopped the steroids. The patient 
reported that she stopped taking her prescribed levothyroxine 
(LT4) since the start of COVID-19 infection. Laboratory in-
vestigations showed TSH: 1.27 mIU/L, FT4: 1.32 ng/dL, FT3: 
3.921 pg/mL, T4: 16.09 μg/dL (5-12 μg/dL), T3: 203 ng/dL 
(70-190 ng/dL), PTH: 28.5 pg/mL, and TPOAb (Less than 
35 IU/mL) and TBG (Less than 60 IU/mL) were both neg-
ative, liver and renal functions were normal, CRP: 2.6 mg/
dL, Ferritin: 4 ng/mL, and vitamin D: 27.3 ng/mL. Her blood 
counts were as follows: Hb: 10.3 g/dL, PLT: 363 × 109/L, and 
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her WBC: 5.73 × 109/L. The patient was maintained on LT4 
50 mcg daily and ferrous sulfate twice daily.

One month later, the patient's physical examination 
showed BMI: 33 Kg/m2, BP: 130/70 mm Hg, HR: 72 beat/
min., and temperature: 37°C. Laboratory investigations 
showed TSH: 7.86  mIU/mL, FT4: 0.64  ng/dL, and FT3: 
2.35 pg/mL. Her blood counts were as follows: Hb: 12.8 g/
dL, PLT: 265 × 109/L, and her WBC: 6.02 × 109/L. The LT4 
dose was modified to 125 mcg daily, and fluticasone propi-
onate 50 mcg inhaler was prescribed for her allergic rhinitis.

The patient's next visit was 4 weeks later, and her physi-
cal examination was unremarkable. Laboratory investigations 
showed TSH: 25.46  mIU/mL, FT4: 0.88  ng/dL, and FT3: 
2.14  pg/mL. Liver and renal functions were normal, CRP: 
1.1  mg/dL, serum iron: 46  μg/dL (60-160  μg/dL), ferritin: 
39 ng/mL, vitamin D: 30.7 ng/mL, total calcium: 8.7 mg/dL, 
and D dimer: 228 ng/mL (<250 ng/mL). Based on these in-
vestigations, the patient was prescribed LT4 150 mcg daily, 
ferrous sulfate twice daily, cholecalciferol 1000 IU, and flu-
ticasone propionate 50 mcg inhaler. After 2 months, the thy-
roid function was controlled rapidly. (Figure 2).

2.3  |  Case 3: euthyroid goiter

A 29-year-old female patient, diagnosed with goiter since 
2016, presented to our clinic for her 6-month regular 

follow-up. She had no other medical history. She had regular 
menses. Physical examination revealed BMI: 34 Kg/m2, BP: 
130/70  mm  Hg, HR: 90  beat/min, and temperature: 37°C. 
Several posterior cervical lymph nodes were palpable on 
examination.

Laboratory investigations showed TSH: 1.98  mIU/mL, 
and TPO Ab (Less than 35  IU/mL) and TGB Ab (Less 
than 60  IU/mL) were both negative, Hb: 11  g/dL, PLT: 
404  ×  109/L, WBC: 6.1  ×  109/L, LDL: 172  mg/dL, CRP: 
1.1 mg/dL, and vitamin D: 35 ng/mL. US neck revealed right 
lobe: 23 mm, left lobe: 16 mm and isthmus: 1 mm, in addi-
tion to a solitary thyroid nodule (STN) measuring 12 × 9 mm 
in the right lobe and showing halo sign without any changes 
since 2016.

One month later, she was complaining of dry cough, di-
arrhea, body aches, and loss of appetite. Her physical exam-
ination was as follows: BMI: 33.9 Kg/m2, BP: 110/70 mm, 
HR: 68 beat/min., SpO2 98% on room air, and temperature: 
37.8°C. Chest X-ray and computed tomography scanning 
of the chest were normal. The patient was diagnosed with 
COVID-19 after a RT-PCR of the nasopharyngeal swab 
was done. The most recent US neck revealed an increase in 
size and vascularity of the thyroid gland; the thyroid gland 
volume became 31 mL, STN in the right lobe measuring 
20 × 10 mm with no halo. A fine needle aspiration cytol-
ogy (FNAC) was ordered, which indicated a Bethesda cate-
gory II cytology. She received Ciprofloxacin 500 mg daily, 

F I G U R E  1   Case one. The effect of 
COVID-19 on the course of Graves' disease. 
FT3, free triiodothyronine; FT4, free 
thyroxin; TSH, thyrotropin
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and her clinical condition showed significant improvement. 
The patient was maintained on some minerals and vitamins 
including zinc, selenium, magnesium, calcium, vitamins A, 
C, and E.

3  |   DISCUSSION

3.1  |  COVID-19 and thyroid gland

COVID-19 may affect thyroid gland through subacute thy-
roiditis which is characterized by a self-limiting thyrotoxi-
cosis of variable duration—lasting a period of weeks or 
months—followed by hypothyroidism with final restoration 
of euthyroidism.4 In the THYROCOV study conducted in 
Italy (n = 287), the frequency of thyrotoxicosis and hypothy-
roidism in non-ICU COVID-19 patients was 20.2% and 5.2%, 
respectively.three Furthermore, based on meta-analysis of 
the available data, thyroid disease was found to be associated 
with an enhanced risk of severe COVID-19 infection.5

Several reasons can be proposed to explain the interaction 
between COVID-19 and thyroid disease. First of all, auto-
immune thyroid diseases can cause dysregulation of innate 
immune response.6 Immune dysregulation in HT was found 
to be mediated by T helper 17 cells (Th17) cells that are con-
sidered a major source of interleukin 17 (IL-17). HT alters 
immune response via increased IL-17 levels.7 Additionally, 
it has been shown that patients with severe COVID-19 infec-
tion may have a cytokine storm characterized by hyperactiv-
ity of Th1/Th17 immune response with increased production 

of several proinflammatory cytokines, including interleukin 
6 (IL-6) and tumor necrosis factor-alpha (TNF-α).3 Thus, 
patients with HT and COVID-19 are expected to have an 
augmented immune response with a higher risk of cytokine 
storm and severe COVID-19 infection.

Selenium (Se) is an essential trace element, vital for the 
proper function of both the thyroid and the immune system. 
Selenium deficiency has been implicated in the pathogene-
sis of autoimmune thyroid disease (AITD) especially HT.8 
Regarding COVID-19 disease, Zhang identified an associa-
tion between adequate selenium intake/status and higher cure 
rate. The selenium metabolic pool could employ their sepa-
rate mechanisms to attenuate virus-triggered oxidative stress, 
excessive inflammatory responses, and immune system 
dysfunction, thus improving the outcome of SARS-CoV-2 
infection.9

Furthermore, the angiotensin-converting enzyme 2 
(ACE2) is a host-cell entry receptor for SARS-CoV-2, and it 
might be partly responsible for a common pathogenic path-
way. ACE2 is more often expressed in thyroid cells than in 
lung cells, and in women, such expression negatively cor-
relates with signatures of immune cell enrichment.10 Severe 
pathologic injury in follicular epithelial cells with follicular 
distortion and collapse has been found in thyroid glands of 
SARS patients.11 After examining the endocrine cells in the 
pituitary gland of five SARS patients, Wei et al12 found that 
TSH positive cells were significantly decreased.

Moreover, cytokine storms were found to be very com-
mon in COVID-19 patients, especially in severe cases, 
which are characterized by the uncontrolled and excessive 

F I G U R E  2   Case two. The effect of 
COVID-19 on the course of Hashimoto's 
thyroiditis. FT3, free triiodothyronine; FT4, 
free thyroxin; TSH, thyrotropin
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release of inflammatory mediators resulting in overwhelm-
ing systemic inflammation and even multiple organ dys-
function.13 The increase of inflammatory cytokines can 
result in suppression of central TSH and 5′-deiodinases 
activity. Euthyroid sick syndrome (ESS) was reported to be 
significantly associated with disease severity and inflam-
matory parameters in COVID-19 patients, with a preva-
lence of 27.52% in COVID-19 patients. It has also been 
noted that ESS is strongly associated with the severity of 
COVID-19 (hazards ratio = 2.52), including the severity of 
symptoms and elevated inflammatory markers.14

Nevertheless, the effects of certain drugs on the thyroid 
function should not be ignored. Glucocorticoids, hepa-
rin and dopamine can inhibit the secretion of TSH by the 
pituitary gland as well as the intake of T4 by peripheral 
tissues. In addition, nonsteroidal anti-inflammatory drugs 
(NSAIDs) are capable of transiently increasing free thy-
roid hormone levels by preventing their binding to plasma 
transport proteins.15

Additionally, COVID-19 is not simply a disease of the 
upper respiratory tract, and some COVID-19 patients ex-
perience hypercoagulability which have been referred to as 
COVID-19-associated coagulopathy that appears to be caused 
by a SARS-CoV-2 induced local inflammatory response in 
small to mid-sized pulmonary arteries.16 Also, a severe course 
of COVID-19 was found to be initiated by hyperhomocystein-
mea (H-Hcy), which can be triggered by the presence of the 5, 
10-methylenetetrahydrofolic acid reductase C677T polymor-
phism,17 which is highly associated with thyroid disease.18

3.2  |  Hyperthyroidism treatment in the 
light of COVID-19

In the first case, the patient suffered a deterioration in thyroid 
function and an ophthalmopathy which required an increase 
in drug dosage and the addition of selenium. This can be ex-
plained by a cytokine storm which was reported to induce hy-
perthyroidism.19 Moreover, both IFN-γ and IFN-α are known 
to be potent promoters of GD pathology;20 meanwhile, differ-
ent types of IFNs were found to be elevated in patients with 
COVID-19 cytokine storm.21 Hence in GD & COVID-19 
patients with cytokine storm, both GD and Graves' ophthal-
mopathy (GO) might be exaggerated.

A study, conducted in Spain, described two cases of GD, 
in which, both patients had previous history of GD, but they 
were in remission and had maintained a normal thyroid func-
tion prior to contracting COVID-19 infection.22 GO has many 
mechanisms; IGF-1 plays a key role in the pathogenesis of 
COVID-19 as costimulation of IGF-1 receptors (IGF-1R) and 
the thyrotropin receptor on the orbital fibroblast is critical 
for the development of GO.23 Recently, IGF-1 and IGF-1R 
were found to be upregulated in lung tissues of patients with 

ARDS related to COVID-19, contributing to tissue injury and 
fibrosis.24

The antithyroid drugs are used to inhibit thyroid activity 
in patients with hyperthyroidism, while they do not increase 
the risk of COVID-19 infection or affect severity of the dis-
ease, they can still cause neutropenia in susceptible individu-
als who experience symptoms (sore throat, mouth ulceration, 
fever, and flu-like symptoms), which are similar to the symp-
toms of COVID-19 (fever, new persistent cough, and flu-like 
symptoms). That is why, it can be difficult for physicians to 
differentiate between these two diagnoses.25 Furthermore, 
steroids, the initial treatment for GO, may affect innate im-
munity and facilitate COVID-19 infection.

3.3  |  Hypothyroid treatment in the light of 
COVID-19

As seen in the second case, thyroid hormone requirements 
have decreased for 3 months, which may be due to the ef-
fect of vitamin C and other supplements. The only study that 
addressed that issue was the British Thyroid Association 
(BTA), which did not have specific recommendations for 
patients with hypothyroidism & COVID-19 and advised pa-
tients to continue taking their medication as prescribed.26

A retrospective study of 251 COVID-19 patients, who had 
pre-existing hypothyroidism and received thyroid hormone 
therapy, reported that hypothyroidism had no effect on the 
outcomes of COVID-19 positive patients.27

3.4  |  Goiter in the light of COVID-19

As described in the third case, COVID-19 infection may 
affect the size of thyroid nodules. The rate of detection of 
nodules measuring ≥1  cm on noncontrast chest CT im-
ages of ICU patients diagnosed with COVID-19 was 26%. 
Significantly, more nodules were detected in ICU patients 
than in non-ICU patients.28

4  |   CONCLUSION

COVID-19 infection has been found to affect thyroid func-
tion as well as the management of thyroid disease. Therefore, 
frequent and thorough evaluation of thyroid profile in 
COVID-19 patients is vital as it will facilitate a planned 
proper treatment. This case series highlights the effects of 
COVID-19 infection on thyroid disease and management.
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