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CASE REPORT

Hypermetabolic lymphadenopathy 
following the administration of COVID‑19 
vaccine and immunotherapy in a lung cancer 
patient: a case report
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Abstract 

Background:  Given the current climate of the pandemic, lung cancer patients are especially vulnerable to complica‑
tions from severe acute respiratory syndrome coronavirus 2 infection. As a high-risk population group, these patients 
are strongly advised to receive coronavirus disease 2019 vaccination in accordance with Center for Disease Control 
and Prevention guidelines to minimize morbidity and mortality. In recent years, immunotherapy has taken a preemi‑
nent role in the treatment of non-small cell lung cancer with dramatic improvement in overall survival. Reactive lym‑
phadenopathy following the administration of a coronavirus disease 2019 vaccination can confound the radiographic 
interpretation of positron emission tomography–computed tomography or computed tomography scans from lung 
cancer patients receiving immunotherapy.

Case presentation:  Here, we present a case of a 61-year-old Caucasian female and former smoker who developed 
cervical, hilar, supraclavicular, mediastinal, and left retroauricular lymphadenopathy following her coronavirus dis‑
ease 2019 booster vaccination. At the time, she had been receiving long-term immunotherapy for the treatment of 
advanced lung adenocarcinoma. Biopsy was pursued owing to concerns of treatment failure and confirmed recurrent 
malignancy.

Conclusion:  This case report highlights the importance of lymph node biopsies in lung cancer patients who present 
with contralateral lymphadenopathy following coronavirus disease 2019 vaccination to rule out tumor recurrence in 
this deserving patient population.
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Introduction
A new strain of coronavirus was first detected in Wuhan, 
China, during the winter of 2019. Now known as severe 
acute respiratory syndrome coronavirus 2 (SARS-CoV-2) 

or by its related disease nomenclature of coronavirus dis-
ease 2019 (COVID-19), this strain primarily infects the 
respiratory tract, causing a myriad of symptoms [1]. Clin-
ical presentation can range from asymptomatic or mild 
symptoms (for example, flu-like illness, malaise, anosmia, 
ageusia) to severe symptomatology with acute respira-
tory distress syndrome, intravascular coagulopathy, and/
or multiorgan failure resulting in death [1–4]. While the 
majority of infected patients (> 80%) only experience mild 
symptoms, some patients become hypoxic and require 
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intensive-level care and mechanical ventilation to sus-
tain oxygen requirements [5]. Populations particularly 
susceptible to COVID-19-related complications include 
lung cancer patients with active smoking history, chronic 
obstructive pulmonary disease, asthma, and/or intersti-
tial lung disease [6, 7]. For these reasons, vaccinations 
are paramount for improving lung cancer survival out-
comes during the pandemic [7]. In December 2020, the 
Food and Drug Administration (FDA) approved an emer-
gency-use authorization for the mRNA-based Pfizer–
BioNTech COVID-19 vaccine in individuals of more than 
16  years of age [8]. Two additional vaccines, Moderna 
COVID-19 vaccine (mRNA-1273-based vaccine) and 
Janssen/Johnson & Johnson COVID-19 adenoviral vector 
vaccine (Ad26.COV2.S) were subsequently approved for 
emergency use by the FDA to reduce overall transmis-
sion risk [8]. Owing to the possibility of waning immu-
nity and decreased efficacy against COVID-19 variants, 
the Center for Disease Control and Prevention (CDC) 
currently recommends vaccination with further booster 
series for lung cancer patients and other immunocom-
promised individuals [9]. Consequently, there have been 
reports of lymphadenopathy in active cancer patients fol-
lowing administration of the COVID-19 mRNA vaccine, 
which require close surveillance.

Within the last decade, immunotherapy has achieved 
unprecedented clinical efficacy in patients with non-
small cell lung cancer. These immune checkpoint inhibi-
tors are antibodies that specifically target cytotoxic 
T-lymphocyte-associated antigen 4 (CTLA-4) or pro-
grammed death 1 (PD-1) to block the signal that would 
have prevented activated T  cells from attacking cancer 
cells, thus allowing the immune system to mount an anti-
tumor immune response and clear the cancer [10–13]. In 
select cases, immunotherapy results in a delayed tumor 
shrinkage following an increase in tumor burden, making 
it challenging to discriminate pseudoprogression from 
true progression [14]. Further complicating matters, 
there has been limited information regarding the appear-
ance of lymphadenopathy after COVID-19 vaccination as 
it relates to treatment response assessments in the setting 
of lung cancer patients on immunotherapy.

Case description
A 61-year-old Caucasian female presented with an 
enlarging right-sided supraclavicular lymph node in 
2017. Past medical history was notable for hyperten-
sion. Social history was notable for a 45-pack-year smok-
ing history. Family history was noncontributory. She 
has no prior history of an autoimmune condition. A 
needle biopsy of the lymph node confirmed poorly dif-
ferentiated carcinoma with PD-L1 expression of 20%. 
Immunohistochemistry stained weakly for progesterone 

receptor (estrogen receptor and HER-2 receptors were 
negative) raising initial concerns for breast cancer. How-
ever, no breast masses or axillary/intramammary lymph 
nodes had been detected on mammogram or computed 
tomography (CT) scans. An esophagogastroduodenos-
copy revealed no malignancy. Initial positron emission 
tomography–computed tomography (PET–CT) scan 
was notable for fluorodeoxyglucose (FDG) avid lymph 
nodes in the mediastinum, bilateral pulmonary hilum, 
right infrahyoid jugular chain and a 3  cm tumor in the 
right upper lung, consistent with Stage IVA (T2N3M1a) 
lung carcinoma. She initiated chemotherapy with carbo-
platin and paclitaxel, but developed disease progression 
following three treatment cycles. At the time of progres-
sion, [18F] PET–CT revealed multiple intensely FDG 
avid bilateral pulmonary nodules and lymphadenopathy 
involving bilateral hilar, mediastinal, and supraclavicu-
lar regions encroaching upon the lower neck. She initi-
ated second-line treatment with nivolumab (checkpoint 
inhibitor) 240  mg intravenous infusion every 2  weeks, 
achieving a partial response to therapy. Following 12 
treatment cycles, there was a notable reduction in size of 
right upper lobe pulmonary nodule (1 cm) and decrease 
in FDG avidity of the confluent multi-station mediasti-
nal, right hilar lymphadenopathy and bilateral supraclav-
icular lymph nodes. She continued immunotherapy for a 
total of 4 years with stable disease and without significant 
adverse events, except for grade  1 arthralgias affecting 
hands and feet. She tolerated immunotherapy well and 
had an excellent performance status (ECOG 0). During 
these 4 years, she underwent routine tumor surveillance 
with full physical exams, routine labs and imaging every 
3–4  months, which revealed no changes in mediastinal 
and right hilar lymphadenopathy.

At the recommendation of her oncologist and follow-
ing CDC guidelines, the patient went on to receive the 
Pfizer–BioNTech COVID-19 vaccination two-shot series 
in the right deltoid muscle in March 2021 and had expe-
rienced no symptoms except for left-sided retroauricular 
lymphadenopathy. A CT chest performed 3 months prior 
to her COVID-19 vaccine revealed interval decrease in 
the right lower lobe nodular opacity, unchanged 10 mm 
nodular opacity in the left lower lobe, and unchanged 
mediastinal and right hilar lymphadenopathy, with the 
largest right paratracheal lymph node measuring 1.5 cm. 
Two  weeks following her vaccination, she developed a 
palpable lymph node behind her left ear. Follow-up [18F] 
PET–CT scan revealed new left supraclavicular hyper-
metabolic lymph node [8  mm with maximum stand-
ardized uptake value (SUVmax) 14.8], a new left-sided 
retroauricular lymph node with intense FDG activity 
(1.8  cm with SUVmax 20) (Fig.  1) and decrease in size 
and FDG activity of cervical lymph nodes. The FDG 
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avid lymph nodes raised concern for potential treatment 
failure.

At the time of her follow-up appointment with her 
medical oncologist, she noticed a significant reduction 
in the size of her left retroauricular lymph node. Physi-
cal exam was notable for palpable and non-tender left 
supraclavicular lymph node and left-sided retroauricu-
lar lymph node. Labs revealed a normal complete blood 

count (CBC, white blood cell count 7300 per microliter, 
hemoglobin 14.2 g/dL, platelet count 218,000 per micro-
liter), normal renal and liver panels, and normal thyroid 
function tests. Although subjectively the adenopathy was 
improving, she underwent an ultrasound-guided core 
needle biopsy of the left preauricular lymph node, which 
confirmed tumor recurrence with poorly differentiated 
carcinoma. Immunohistochemistry (IHC) revealed that 

Fig. 1  A 61-year-old woman with Stage IV carcinoma of the right lung receiving maintenance immunotherapy had PET–CT scan imaging (a) 
approximately 15 months prior to receiving her COVID-19 booster vaccination. PET–CT scan imaging of the same woman performed 2 weeks 
following COVID-19 booster vaccinations (b). Imaging reveals mixed response to treatment with a new left-sided level Xa retroauricular lymph node 
(1.5 × 1.8 cm, SUVmax 20), interval decrease in the size of the multilevel bilateral subcentimeter cervical chain lymph nodes without FDG uptake, 
and a right-sided level III lymph node measuring 1 cm with max SUV 8.0 (previously 8 mm and SUVmax 8.5). Interval increase in the size of the 
hypermetabolic level IVa lymph node measuring 1.8 cm with SUVmax 14.8 (previously 8 mm, SUV 5.3); and new left supraclavicular hypermetabolic 
lymph node measuring 8 mm with SUVmax 14.6
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malignant cells were diffusely and strongly positive for 
cytokeratin 7, but weakly positive for GATA3 and nega-
tive for CK20, TTF-1, Napsin A, CDX2, PAX8, uroplakin, 
mammoglobin, estrogen receptor (ER), progesterone 
receptor (PR), GCDFP15, and p63 (Fig. 2). CancerTypeID 
molecular profiling determined with 90% probability that 
tumor of origin was lung. Following discussions regard-
ing her diagnosis, prognosis, and systemic treatment 
options, patient agreed to pursue chemotherapy to delay 
and/or prevent tumor growth and spread.

She initiated second-line chemotherapy with docetaxel 
75 mg/m2 intravenous infusion every 3 weeks and toler-
ated treatment well, except for grade 1 fatigue. Follow-
ing three treatment cycles, she had achieved a partial 
treatment response and her CT scans revealed interval 
decrease in size of multiple supraclavicular, mediastinal, 
and R hilar lymphadenopathy. She transitioned to a phase 
2 study of oradoxel, an oral dosage form of docetaxel 
with a novel P-glycoprotein inhibitor. She continued to 
respond well to treatment after three cycles and contin-
ued on study without treatment delays.

Discussion
Many factors confound the interpretation of radio-
graphic imaging for cancer patients receiving systemic 
therapy during the COVID-19 pandemic. Like other 
strongly immunogenic vaccines, COVID-19 vaccines 
can serve as strong antigenic stimuli resulting in unilat-
eral adenopathy [15]. While clinical context remains a 
key determinant in the evaluation and management of 

patients with lung cancer, evolving information regard-
ing COVID-19 vaccination has shaped the approach 
and level of caution. While our patient appeared to have 
a durable response to immunotherapy, new adenopathy 
after prolonged immunotherapy maintenance needed 
to be evaluated by histological exam to distinguish vac-
cine-associated hypermetabolic lymphadenopathy from 
local tumor recurrence. COVID-19 vaccination can 
contribute to regional lymphadenopathy, making it dif-
ficult to discern reactive lymphadenopathy from malig-
nancy [16, 17]. In a SCOPUS review of 19 studies, 68 
patients developed reactive lymphadenopathy within 
the first day and lasted 4–6 weeks following their first 
or second COVID-19 vaccination [18]. As observed in 
our patient, the Pfizer–BioNTech vaccine resulted in 
the most cases of lymphadenopathy (44.1%) compared 
with Moderna (25%) and Oxford-AstraZeneca (1.5%) 
COVID-19 vaccines [18]. Most common sites of lym-
phadenopathy involved ipsilateral axillary, supraclavic-
ular, cervical, and subpectoral nodal regions. More than 
80% of these patients had a prior or active cancer his-
tory with most cases presenting as breast cancer (n = 40 
cases). In this study, only four cases of lung cancer were 
found [18]. In another study, hypermetabolic lym-
phadenopathy was detected by PET scan in 266 cases 
out of 728 cancer patients following their COVID-
19 vaccination. From these cases, 17 cancer patients 
were found to have malignancy-associated hypermeta-
bolic lymphadenopathy and 49 patients had equivo-
cal results. Approximately 50% of patients had not 

Fig. 2  Preauricular lymph node tissue obtained by ultrasound-guided core needle biopsy. Hematoxylin and eosin staining (200×) reveals poorly 
differentiated carcinoma (a). Immunohistochemical studies show malignant cells are diffusely and strongly positive for cytokeratin 7 (b)
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developed hypermetabolic lymphadenopathy following 
their COVID-19 vaccination [19]. These studies high-
light the importance of vaccinating patients in the arm 
contralateral to the tumor’s expected nodal drainage 
when feasible. For example, in a patient with a localized 
tumor in the left lung, the COVID-19 vaccine should 
be administered in the right arm to minimize confusion 
and assist in the radiologic interpretation of PET scans. 
Our patient developed unilateral adenopathy, which is 
typical for vaccine associated lymphadenopathy, but 
the distribution of lymphadenopathy forewarned lung 
cancer progression and prompted a diagnostic biopsy. 
COVID-19-vaccine-associated hypermetabolic lym-
phadenopathy may last up to 10  weeks [21]. For these 
reasons, biopsy of enlarging and hypermetabolic lymph 
nodes is warranted to rule out tumor progression. To 
conclude, physicians should consider delaying PET 
scan imaging for at least 10 weeks after vaccination in 
lung cancer patients to allow resolution of lymphade-
nopathy [20, 21]. If a patient has cancer with laterality, 
the vaccine should be administered in the contralateral 
arm to avoid confounding radiologic interpretation [22, 
23]. Alternatively, injecting COVID-19 vaccine in thigh 
muscle instead of the deltoid muscle of lung cancer 
patients might be a reasonable option.

Much remains to be discovered regarding the interplay 
between immunity from COVID-19 infection, COVID-
19 vaccination, and the PD-1/PD-L1 axis responsible for 
cancer immune escape. Cancer patients being treated 
with checkpoint blockade (or PD-L1 axis blockade) can 
develop decreased SARS-CoV-2 antibody titers after 
vaccination resulting in the CDC recommendation for 
a third booster in this population [24]. Furthermore, 
studies have shown that several co-inhibitory molecules 
(PD-L1, CTLA-4, TIM-3, LAG3, VISTA, TIGIT) are 
upregulated on T cells in patient with COVID-19 infec-
tions, and this might negatively interfere with antitumor 
immune responses induced by checkpoint inhibitors [25, 
26]. One study has suggested that while PD-1 express-
ing CD8+ T cells from COVID-19 patients are still func-
tional, these T  cells become exhausted [27, 28]. There 
are currently several ongoing clinical trials examining 
the efficacy of PD-L1 axis blockade to combat deleteri-
ous effects of COVID-19-induced T-cell exhaustion [29]. 
Whether the immune response generated by COVID-19 
vaccination produces T-cell exhaustion in cancer patients 
(as seen with chronic infections) to sufficiently dampen 
immune checkpoint blockade in patients being treated 
for malignancy remains unknown. A multicenter study of 
2084 Chinese patients treated with immune checkpoint 
inhibitors showed no difference in overall response rate 
between vaccinated and unvaccinated patients, although 
immune-related adverse events were more frequently 

observed in vaccinated patients [30]. Ultimately, clini-
cal context in light of our evolving understanding of 
COVID-19 remains the driving factor for evaluation and 
management of oncologic patients.

Conclusions
Lung cancer patients receiving immunotherapy require a 
higher level of tumor surveillance during the COVID-19 
pandemic because tumor progression can masquerade 
as vaccine-associated hypermetabolic lymphadenopa-
thy. Whenever possible, lung cancer patients should be 
advised to get their COVID-19 vaccine in the arm con-
tralateral to the tumor (or deltoid muscle), which may aid 
in the radiographic assessment of these patients.
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