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Abstract

Subacute thyroiditis (SAT) following COVID-19 vaccination or infection is a newly recognized complication. Over
160 cases of SAT have been reported in the medical literature thus far. Roughly one-half were attributed to either the
first or second dose of the COVID-19 vaccine. Furthermore, SAT in the oncology population remains an extremely
rare entity and has been reported only three times to date. The patient is a 47-year-old male with a history of clear cell
renal cell carcinoma (ccRCC) and advanced chronic kidney disease (CKD) among other comorbidities, excluding
thyroid disease. He received three doses of the Pfizer mRNA vaccine and never contracted COVID-19. We
accidentally discovered a deranged thyroid profile during the workup for short-lasting and infrequent palpitations. The
patient remained asymptomatic throughout his illness and did not receive specific treatment for this COVID-19-related
complication. Thyroid function normalized after 6 months of regular follow-up. This is the first case report of SAT
following the third dose of the COVID-19 Pfizer BioNTech Vaccine. It is also the first reported case of SAT following
a COVID-19 mRNA vaccine in a patient with ccRCC. SAT post-COVID vaccination is a self-limiting and rare
condition that should be considered in the differential diagnosis of silent thyroiditis.
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Introduction

With over 694 million reported cases of infections to date and over 6.9 million COVID-19-related deaths, COVID-19
infections continue to pose significant financial, social, and healthcare threats globally.!> Many cases of subacute
thyroiditis (SAT) have been reported following a COVID-19 infection. Following the rapid development and approval
of multiple COVID 19 vaccines, cases of SAT are now being reported post-COVID-19 vaccination.

We present a case of subacute (silent) thyroiditis following the administration of the third dose of the mRNA Pfizer
BioNTech vaccine in a patient with a history of clear cell renal cell carcinoma (ccRCC) who has been following up in
the nephrology clinic for chronic kidney disease (CKD) and hypertension (HTN). We describe the clinical
presentation, laboratory results, imaging findings, and the management of the incidental discovery of SAT.



Case Report

A 47-year-old male was diagnosed with ccRCC of the left kidney, along with a left renal vein thrombus extending
into the inferior vena cava. He underwent left radical nephrectomy, adrenalectomy, and cavectomy in April 2021. His
preoperative COVID-19 PCR test was negative, and no documented COVID-19 infection occurred postoperatively.
Postoperatively, his management included regular surveillance every three months by the oncology team. He was not
exposed to chemotherapy, anti-angiogenesis, or immunotherapy drugs postoperatively. He was referred to the
nephrology team for persistent preoperative CKD and uncontrolled HTN.

The patient presented to the nephrology clinic on Nov. 10th, 2021. He had history of longstanding HTN, and
poorly controlled diabetes mellitus (DM). His preoperative HbAlc was 8.6%. Postoperatively, his DM control
improved (HbAlc was 6.5%). He did have proteinuric CKD stage IV (urinary PCR 500mg/mmol, eGFR 23.7 ml/min)
presumed to be secondary to diabetic nephropathy. The patient was morbidly obese with a body mass index (BMI) of
43kg/m?. He had obesity-related severe obstructive sleep apnea (OSA) (apnea-hypopnea index (AHI): 41.9) and was
not compliant with CPAP. He suffered from cor-pulmonale and heart failure with reduced ejection fraction (HFrEF)
with a preoperative EF of 38% (which later improved to 69% postoperatively). He was a cigarette smoker for over 20
years and occasionally consumed alcohol (beer) but could not estimate how much he would drink per day or week.
There was no medical history suggestive of prior thyroidal illness. He had been vaccinated twice against COVID-19
with Pfizer BioNTech BNT162B2. The first dose was on June 28th, 2021, while the second was on August 12th, 2021.
His third dose was scheduled on December 21st, 2021. His home medications were nifedipine 90mg once daily,
labetalol 200mg twice per day, hydralazine 50mg thrice daily, furosemide 40mg once daily, darbepoetin alpha
injection 30mcg every three weeks, aspirin 100mg once daily, as well as one Neurobion forte (combination of vitamins
B1, B6 and B12) tablet daily.

Despite the elevated automated office blood pressure (AOBP) readings in our clinic (average of 155/66 mmHg),
the patient seemed to be in good overall general condition. Thyroid gland palpation revealed a non-tender, normal
sized gland with no signs of hyperthyroidism such as tachycardia or fine tremors. He did, however, have mild bilateral
leg oedema as well as significant acanthosis nigricans in both legs. The remainder of his physical examination was
non-contributory. His full metabolic profile included a thyroid gland profile as part of his HTN and OSA work up.
His thyroid stimulating hormone (TSH) was found to be normal in November 2021 [Table 1]. The patient received
appropriate care for his CKD and his blood pressure (BP) medications were adjusted accordingly. He had a 24-hour
urine protein excretion done in August 2021 which showed 4.6g per day (consistent with a urine protein to creatinine
ratio of 500mg/mmol). He was given a follow-up appointment in our clinic after two months.

Table 1: A Summary of his laboratory results are shown below.

TSH Free T4 TSH Anti- Anti- Hemoglobin Hematocrit Ferritin
(normal: (normal: 7.9 — Receptor Thyroid Thyroglobuli (normal: (normal: (normal: 24 -
0.34-5.60 14.4pmol/L) Antibodies Peroxidase n Antibodies 11.5-155 0.35 336 mcg/L
mlU/L) (normal: Antibodies (normal: g/dl) -0.45L/L)
<1.8 IU/L) (normal: <115
<34 1U/ml)
1U/ml)

Nov. 9%, 2021 N/A N/A N/A N/A N/A 11.7 0.372 N/A

Nov. 10, 3.19(N) N/A N/A N/A N/A N/A N/A 117

2021

Jan. 4™, 2022 N/A N/A N/A N/A N/A 11.0 0.355 N/A

Jan. 5%, 2022 0.293 (L) 19.27 (H) N/A N/A N/A N/A N/A 131.6

Jan. 6%, 2022 0279 (L)  21.21(H) N/A N/A N/A N/A N/A N/A

Feb. 24™, 2022 0.02 (L) 19.10 (H) N/A N/A N/A N/A N/A N/A
March 22, 0.021 (L)  21.59 (H) N/A N/A N/A N/A N/A N/A

2022

May 26™, 2022 0.026 (L) 21.89 (H) N/A N/A N/A N/A N/A N/A

May 30", 2022 N/A N/A <0.21U/L  7.461U/ml(N)16.18 IU/mI (N) N/A N/A N/A

(N)
July 4%, 2022 0.365 (N) 18.47 (H) N/A N/A N/A N/A N/A N/A



July19% 2022 1.30(N)  16.85 (H) N/A N/A N/A N/A N/A N/A

On January 6th, 2022, the patients attended a follow-up appointment in the nephrology clinic. His BP readings
showed some improvement (average of 145/85mmHg) and a mild reduction in his level of proteinuria was observed
(24 hours urine protein excretion done on November 11th, 2021 was 2.7g per day). As advised by the oncology team,
he received his third dose of the Pfizer-BioNTech vaccine as planned on December 21st, 2021. The patient did not
report any medical concerns following his third dose of the vaccine. His repeat thyroid function tests (which were
done to screen for thyroidal illnesses in CKD patients) revealed elevated serum free T4 (fT4) with suppressed serum
TSH, normal hemoglobin and normal serum ferritin [Table 1]. A repeat thyroid profile was ordered on the following
day (January 6th, 2022) which confirmed his prior results (high fT4 and low TSH) [Table 1].

We used the Naranjo Adverse Drug Reaction Probability Scale, a questionnaire designed to evaluate the likelihood
of a causal relationship between an adverse drug reaction and a specific medication. Our conclusion, supported by a
score of seven, pointed to the Pfizer-BioNTech BNT162b2 COVID-19 mRNA vaccine as the most probable cause of
SAT.? The patient was referred to the endocrinology team for further assessment. Subsequently, a provisional
diagnosis of silent thyroiditis was suspected based on the history of recent exposure to an mRNA vaccine and a
matching thyroid profile. No treatment was initiated as the patient was asymptomatic, and the inflammation of the
thyroid gland was expected to be transient. The patient was advised to avoid exposure to iodinated contrast materials
and iodine-rich foods. A thyroid gland ultrasound conducted on January 23rd, 2022, revealed a normal-looking thyroid
gland with a solitary small spongiform nodule in the right lobe, measuring approximately 11x10x7mm, and two small
spongiform nodules in the left lobe, with the largest measuring approximately 10x9x8mm. There was no evidence of
enlarged cervical lymph nodes.

The patient attended a follow-up appointment at our nephrology clinic on February 24th, 2022, five weeks after
receiving the 3rd dose of the Pfizer vaccine. On one hand, he reported a stable overall general condition but persistently
high BP readings at home (average systolic BP 145-155 mmHg, average diastolic BP: 90-95mmHg). It was established
that he was non-compliant with CPAP use and consumed a higher-than-recommended amount of salt per day. On the
other hand, he did not express thyroid disease-related symptoms. A repeat thyroid exam was negative for pain, goiter,
or lymph node enlargement. A follow-up thyroid profile continued to exhibit suppressed TSH and elevated fT4 [Table
1]. On March 31st, 2022, a 99-Tc thyroid scan was performed to confirm a diagnosis of thyroiditis. The scan revealed
severely reduced uptake, with a total thyroid uptake of 0.1% (Normal range: 1-4%). Testing for thyrotropin receptor
antibodies (TRADb), thyroid peroxidase antibodies (TPOADb), and thyroglobulin antibodies (TGAb) yielded negative
results [Table 1].

On May 26th, 2022, during a routine visit for CKD and HTN review, the patient remained asymptomatic for
thyroid dysfunction. He reported no exposure to intravenous iodinated contrast or ingestion of an iodine-rich diet. The
patient showed no symptoms or signs of thyroid dysfunction. His home BP readings had improved (average systolic
BP 128-135mmHg, diastolic BP 71-78mmHg), but his AOBP remained elevated as he omitted the morning dose of
his scheduled BP medications. Additionally, his proteinuria level had improved (24-hour urine protein excretion was
1.68g/d). Repeat thyroid profiling continued to display suppressed TSH and elevated fT4 [Table 1].

On July 4, 2022, during a follow-up visit with the oncology team, another thyroid profile was conducted, revealing
normalization of TSH levels. However, his fT4 remained elevated, though to a lesser extent than previous readings.
The patient felt reassured that the inflammation in his thyroid gland had subsided. No treatment was initiated for
subclinical hyperthyroidism throughout the 6-month follow-up period.

Discussion

SAT is an inflammatory thyroid disease that typically follows viral infection and stands as a common cause of painful
thyroiditis. It is usually preceded by an acute symptomatic or asymptomatic viral illness, predominantly an upper
respiratory tract infection (URTI). It is more common in females and usually presents with infection-type symptoms
(fever, myalgia, asthenia), anterior neck pain radiating to the jaw or ear region, and symptoms of thyroid dysfunction
(palpitations, hyperhidrosis, weight loss). The thyroid gland may be enlarged (50%), sensitive, or painful on palpation,
but the absence of painful phenomena does not rule out the diagnosis.*°



PD-L1 is responsible for T cell activation, proliferation, and cytotoxic secretion in cancer, leading to the production
of anti-tumor immune responses.® Additionally, the frequency of PD-1 expression on CD4+ and CD8+ lymphocytes
appear to strongly correlate with the outcome of SAT.” TGF-B1 and interleukin-10 (IL-10) are key regulators of
immune homeostasis with anti-tumor effects.®® An increased serum level of the cytokine IL-10 is a considerable
laboratory predictor for severe and fatal COVID-19 disease.’® RNA vaccines can induce immune responses by
activating specific toll-like receptors (TLRs).** These receptors play a significant role in the host's defense against
microorganisms.!2

Different pathogenic mechanisms have been hypothesized to explain the development of SAT following the
COVID-19 vaccine. It is suggested that viral upper respiratory tract infections may trigger SAT in genetically
predisposed individuals with specific HLA haplotypes, such as HLA-B*35, HLA-B67, and HLA-Drw8; however, this
test was not conducted in our case. The proposed mechanism involves the infiltration of the virus into the follicular
cells of the thyroid gland, leading to cytotoxic T-cell activation, follicular destruction, and subsequent thyroid
dysfunction.’315

Another significant pathogenic hypothesis centers around the overactivation of the human immune system,
combined with molecular mimicry between thyroid tissue (specifically thyroid peroxidase peptide sequences) and
vaccine  components,  particularly the spike  protein.®®  Additionally, the ASIA  syndrome
(autoimmune/autoinflammatory syndrome induced by adjuvants) hypothesis suggests that the vaccine triggers an
autoimmune thyroid response. Adjuvants, which are crucial components of vaccines, have been associated with post-
vaccination phenomena linked to autoimmune endocrine diseases, especially after HPV, influenza, and hepatitis B
vaccines. This response is represented by vaccine-induced higher viscosity status, which may cause an abnormal
increase in thyroid hormone levels due to their excessive release from the thyroid, particularly in patients displaying
a higher risk for coagulation anomalies.'6-18

COVID-19 is well-known for causing a wide range of pulmonary and extrapulmonary complications.” Among
the extrapulmonary manifestations of COVID-19 infection, thyroid gland dysfunction may be included. The clinical
spectrum of COVID-related thyroid gland involvement exhibits two patterns: it may accompany severe COVID-19
infections with multi-organ spreading (most frequently associated with lung involvement) or manifest as an
asymptomatic infection, with SAT being the sole manifestation or the initial presentation.®

Before the introduction of mRNA vaccines against COVID-19 infection, reports of SAT were infrequent after the
administration of the influenza vaccine.® Cases of SAT have been documented following the administration of the
inactivated SARS-CoV-2 vaccine (CoronaVac®) in three healthcare workers in Turkey.'®1° A systematic review
suggested that a prior history of autoimmune thyroiditis might be a risk factor for developing SAT after COVID-19
vaccination.?®

COVID-19 vaccine-induced thyroiditis can occur hours to weeks post-vaccination, with no clear correlation to the
administration of the first or second doses of the vaccine.?’ The largest literature review of SAT cases following
COVID-19 vaccines to date includes 80 patients. It concluded that vaccine-related SAT is typically less symptomatic
than other types of SAT, with incidents occurring variably following either the first or second dose of the vaccine
within an average of 2 weeks. The pathogenic mechanisms are less understood, and there are no clear risk factors that
could predispose patients to developing SAT either peri- or post-vaccination.?

In general, vaccine-related adverse effects were observed at a lower incidence rate in cancer patients compared to
individuals without cancer, possibly attributed to a higher pain threshold in the former. However, challenges in
reporting may arise due to an overlap between symptoms related to chemotherapy and those associated with chronic
illnesses, potentially leading to underreporting and delayed diagnosis.?* Another plausible explanation is the lower
rates of immunogenicity observed in cancer patients, as documented in the literature. Notably, the SOAP-02 study
found lower incidences of local (52% vs. 36%) and systemic (32% vs. 25%) symptoms following the Pfizer/BioNTech
vaccine in cancer patients.?

This lower immunogenicity may explain why post-COVID-19 vaccination-induced SAT in cancer patients has
only been reported in three cases, all of which occurred after mMRNA vaccines. Specifically, one case was documented



in a patient with concurrent papillary thyroid cancer after receiving the Pfizer vaccine, another in an individual with
colorectal cancer following the Moderna vaccine, and a third case in a patient with multiple myeloma who received
the Pfizer vaccine.20.23:24

Conclusion

We present this case to contribute to the growing body of evidence in medical literature indicating that SAT can
develop after COVID-19 mRNA vaccination. It should be recognized as a potential side effect of the vaccine and
considered in the differential diagnosis for patients presenting with symptoms suggestive of thyroid-related illness or,
even if asymptomatic, albeit rarely.

To the best of our knowledge, this is the first reported case of SAT following the administration of the third dose
of the SARS-CoV-2 Pfizer BioNTech BNT162b2 vaccine. Furthermore, it represents the first case of SAT following
mRNA vaccine administration in a patient diagnosed with ccRCC. Lastly, this marks the fourth reported case of SAT
post COVID-19 vaccination in the cancer population at large.

Given the ongoing global mass immunization efforts against COVID-19, vaccine-related adverse events are
anticipated. However, SAT following COVID-19 vaccination remains a complication in the general health population
and is considered very rare in patients with a prior history of cancer diagnosis. The rarity of SAT occurrence post
COVID-19 mRNA vaccines in cancer patients should not dissuade them from receiving mRNA vaccines to protect
against COVID-19 infection. The benefits of vaccination in preventing infection far outweigh the minimal risk of
developing SAT in these patients.

Learning Points:

* SAT following the administration of a COVID-19 vaccine is a newly discovered and rare complication
of MRNA vaccines. Its consideration should be integrated into the differential diagnosis of thyroid
dysfunction, particularly in the current era of the COVID-19 pandemic and global vaccination
efforts.

* SAT in cancer patients remains an extremely rare occurrence, with only three reported cases to date.
This rarity may be attributed to decreased immunogenicity in such patients.

* SAT can manifest after any dose of the COVID-19 vaccine. Clinicians should maintain awareness of
the clinical presentation of thyroid dysfunction and specifically inquire about the presence of such
symptoms, particularly in oncology patients.
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