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Abstract: Idiopathic Multicentric Castleman Disease (iMCD) is a potentially life-threatening systemic
disease whose complex symptomatology is due to cytokine dysregulation. We, herein, present a
case of severe iMCD occurring in a previously healthy young man shortly after mRNA SARS-CoV-2
vaccination, responding to interleukin-6 blockade with siltuximab. Six months after the completion of
siltuximab, the patient remained without any signs of iMCD or inflammation, indicating a temporal
trigger of the disease. This case not only adds to the potential pathogenetic spectrum of MCD, but also
extends the clinical picture of potential but rare adverse events following COVID-19 immunization.

Keywords: Idiopathic Multicentric Castleman Disease; mRNA SARS-CoV-2 vaccine; TAFRO
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1. Introduction

With the global campaigns for vaccinations against severe acute respiratory syndrome-
coronavirus disease 2 (SARS-CoV-2), rare and novel vaccine-associated, systemic inflamma-
tory and immune-mediated adverse events are increasingly being reported [1]. Idiopathic
Multicentric Castleman Disease (iMCD) is a potentially life-threatening systemic disease
whose complex symptomatology is due to cytokine dysregulation. The overproduction
of interleukin-6 (IL-6) is a known driver in some patients. Though etiology is unknown,
proposed mechanisms include a pathogen/viral hypothesis, paraneoplastic hypothesis and
autoimmune hypothesis [2]. Severity ranges from few clinical and laboratory abnormalities
to multi-organ failure. Clinically distinct variants have been described for iMCD, the most
severe of which is TAFRO syndrome (thrombocytopenia, anasarca, fever, reticulin fibro-
sis, renal failure and organomegaly) [3]. Siltuximab—an anti-IL-6, chimeric monoclonal
antibody—is the only treatment approved for iMCD in the European Union and the United
States and is recommended as the first-line treatment based on the phase II trial, which
demonstrated a 34% tumor and symptomatic response [4,5].

2. Case Report

A 20-year-old, previously healthy young man presented at the emergency unit 18 days
after receiving a second dose of the mRNA vaccine BNT162b2. Approximately two weeks
prior to admission, he had noticed swollen axillary lymph nodes, fever of up to 39.5 degrees
centigrade, loss of appetite, malaise, weakness and exertional dyspnea. He reported no
previous adverse reactions to vaccines nor allergies to food or drugs.
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His medical history included a congenital heart defect with a double-outlet right
ventricle with subvalvular pulmonary and aortic stenosis that had undergone successful
cardiac surgery at the age of 11 months. He had not experienced any COVID-19 symptoms
in the previous months nor received a positive test in the past for SARS-CoV-2.

On admission, physical examination was notable for anasarca, petechia and palpable
lymphadenopathy. Temperature was 37.2 degrees and inflammatory parameters such as C-
reactive protein (CRP 135, normal range < 5 mg/L) and procalcitonin (2.6, normal range < 0.1)
were markedly elevated. IL-6 reached a level of 45.5 pg/mL (normal range < 7.0 pg/mL).
Laboratory test results were also notable for thrombocytopenia (16,000 per µL, repeated on a
sample from citrate-anticoagulated blood), leukopenia (2.400 per µL), anemia (9.4 mg/dL),
hypoalbuminemia (2.6 g/dL, normal range 3.5–4.5 g/dL) and a very moderate impairment
of the renal function (creatinine 1.25 mg/dL). Other laboratory values, including immune
globulins as well as parameters of the liver function were in normal ranges. Further tests
revealed no evidence for any autoimmune disease or viral infections, including HIV, CMV,
EBV, hepatitis A, B, C, hantavirus, HHV-8 and SARS-CoV-2 (PCR and serologic tests for
nucleocapsid and spike IgG). Anti-platelet factor 4 antibodies were also negative.

CT and MRT imaging displayed multiple supraclavicular, axillary and abdominal
lymph nodes that were enlarged up to 34 × 15 mm, as well as ascites, pleural effusions
and hepatosplenomegaly. A transthoracic echocardiogram revealed a normal ventricular
function and no evidence for endocarditis. Bone marrow showed a hypercellular picture,
with a left-shifted macrocytic erythropoiesis, increased megakaryopoesis as well as some
accentuation of reticulin fibers that were considered grade 1, according to the WHO 2017
criteria for the grading of reticulin fibrosis [6] (Figure 1a). In situ hybridization for Ig kappa
and Ig lambda yielded no evidence of monoclonal plasma cell proliferation.

Since empirical treatment with antibiotics (first-line amoxicillin and clavulanic acid,
later changed to piperacillin and tazobactam) and dexamethasone (for a presumed idio-
pathic thrombocytopenic purpura) did not induce a clinical effect, the decision for a lymph
node extirpation was made in order to establish a definitive diagnosis.

The histology of a right axillary lymph node revealed polyclonal plasma cell prolifera-
tion, atrophic germinal centers and proliferation of high-endothelial venules, which was
in line with the diagnosis criteria of iMCD [7] (Figure 1b–d). There was no evidence for
IgG4-related disease or HHV-8.

Facing the diagnosis of a severe iMCD, the decision was made to treat the patient
with intravenous siltuximab which was dosed at 11 mg/kg, as approved, every three
weeks. Intervals between cycles were later extended to six weeks. Siltuximab treatment
led to a rapid improvement in his clinical condition, remission of fluid accumulation and
normalization of inflammation markers and other parameters. In view of the low risk for
severe COVID-19 and the experience gained in this particular case, the patient was refrained
from a further vaccination. CRP over time and siltuximab cycles are depicted in Figure 2.
Given the absence of any iMCD signs or inflammation, siltuximab maintenance therapy
was halted after a total of seven infusions. Almost twelve months after diagnosis and more
than six months after completion of IL-6 blockade, the patient remained symptomless and
in an excellent condition.
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Figure 1. (a) Reticulin stain of bone marrow showing focally increased megakaryopoiesis (e.g., blue 
arrows) with little fibrosis (e.g., black arrow) (×40). (b) Regressed germinal centers (rGCs), interfol-
licular high endothelial vessels (HEV) and plasmocytosis (hematoxylin and eosin staining × 200). (c) 
“Onion skinning" created by expanded mantle zones with concentrically arranged lymphocytes 
around the regressed GC (hematoxylin and eosin staining × 100). (d) Immunohistochemistry (ICH, 
× 100) staining for kappa (right) and lambda light chains (left). Ig Kappa:Ig Lambda = 1:5. 

Since empirical treatment with antibiotics (first-line amoxicillin and clavulanic acid, 
later changed to piperacillin and tazobactam) and dexamethasone (for a presumed idio-
pathic thrombocytopenic purpura) did not induce a clinical effect, the decision for a 
lymph node extirpation was made in order to establish a definitive diagnosis. 

The histology of a right axillary lymph node revealed polyclonal plasma cell prolif-
eration, atrophic germinal centers and proliferation of high-endothelial venules, which 
was in line with the diagnosis criteria of iMCD [7] (Figure 1b–d). There was no evidence 
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Figure 1. (a) Reticulin stain of bone marrow showing focally increased megakaryopoiesis (e.g., blue
arrows) with little fibrosis (e.g., black arrow) (×40). (b) Regressed germinal centers (rGCs), interfol-
licular high endothelial vessels (HEV) and plasmocytosis (hematoxylin and eosin staining × 200).
(c) “Onion skinning” created by expanded mantle zones with concentrically arranged lympho-
cytes around the regressed GC (hematoxylin and eosin staining × 100). (d) Immunohistochemistry
(ICH, × 100) staining for kappa (right) and lambda light chains (left). Ig Kappa:Ig Lambda = 1:5.
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Figure 2. C-reactive protein (CRP, mg/L over time and siltuximab infusions (arrows).

3. Discussion

Though rare systemic inflammatory and immune-mediated adverse events have
been reported following SARS-CoV-2 immunizations [8–11], we report here the first case
of biopsy-confirmed iMCD that appears to be associated with SARS-CoV-2 immuniza-
tions. The clinical picture of our patient fulfilled the proposed consensus criteria for
iMCD [7]. These require the presence of both major criteria (characteristic lymph node
histopathology and multicentric lymphadenopathy) as well as at least two minor criteria.
Of the 11 proposed minor criteria, 6 were present, including elevated CRP, thrombocytope-
nia, hypoalbuminemia, constitutional symptoms, hepatosplenomegaly and effusions. The
patient also fulfilled the proposed international definition for the TAFRO syndrome, which
is considered as an aggressive subtype of iMCD, requiring four clinical criteria (thrombocy-
topenia, anasarca, fever/hyperinflammatory status, organomegaly), renal dysfunction or
characteristic bone marrow findings [12] and a lymph node with features consistent with
iMCD [8]. Of note, reticulin fibrosis in the bone marrow was mild in our case.

Although the etiology of iMCD is unknown, increased IL-6 signaling is the established
driver of symptomatology and pathogenesis in a portion of patients [2]. The cytokine storm
that drives iMCD is hypothesized to be caused by an uncontrolled infection (pathogen
hypothesis), auto-antibodies or auto-reactive T cells associated with predisposing germline
mutations (autoimmune hypothesis), germline mutations in genes regulating inflammation
(autoinflammatory hypothesis) and/or somatic mutations in monoclonal lymph node cells
that lead to ectopic cytokine secretion (paraneoplastic hypothesis). Preliminary findings
from a patient-based survey did not indicate a markedly increased inflammatory response
to SARS-CoV-2 infection and vaccination in CD patients [13]. Of the 87 responding patients
who had received at least one vaccine dose, 59% reported vaccine side effects, but these had
been generally mild and none required hospitalization. Treatment for CD was paused for
seven of the responding patients during the vaccination period, presumably to increase the
likelihood of a robust response. No difference in their vaccination response was noted [13].

To our knowledge, the case presented here is the first confirmed case of iMCD oc-
curring in a previously healthy young man shortly after the mRNA SARS-CoV-2 vaccine.
Though it remains difficult to establish causality, we propose that the likely trigger of iMCD
in our case was the recent vaccination. The temporal association between vaccination and
iMCD was striking and an alternative disease trigger was not identified despite a thorough
investigation. As seen with other vaccines [14], COVID-19 vaccines may not only induce B-
and T-cell activation, but also pronounced increases in several key inflammatory mediators,
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including IL-6, which was elevated in our patient. In one recent study, the increase in
IL-6 was higher with mRNA vaccines, compared to adenovirus-vector-based vaccines [15].
Another recent study found a correlation between proinflammatory cytokine levels in sera
and adverse reactions after mRNA vaccination, indicating that proinflammatory cytokines
are a cause of adverse reactions after vaccination [15]. Of note, even six months after the
completion of IL-6 blockade, our patient remained healthy without any signs of iMCD or
inflammation, indicating only a temporal trigger at the onset of the disease.

A recent case study reported a TAFRO syndrome independent of iMCD-like lymph
node histopathological changes that occurred in a Japanese patient one day subsequent to
the second dose of the BNT162b2 mRNA COVID-19 vaccine [16]. IL-6 was likewise elevated
in this 42-year-old man who was treated with the IL-6 receptor blocker, tocilizumab, as well
as steroids, rituximab and antibiotics. The patient died from the disease after approximately
three months. Though the authors report that the post-autopsy lymph node did not
demonstrate iMCD-like changes, it is unclear if the biopsied lymph node was enlarged, and
it is possible that these non-diagnostic results are due to a therapeutic intervention between
TAFRO diagnosis and death (94 days). It might therefore be possible that we report the
second case of iMCD-TAFRO triggered by the COVID-19 vaccine, even though it is the first
biopsy-proven case.

Some other small case series have reported de novo cases of hemophagocytic lym-
phohistiocytosis (HLH) [9,17–21] and adult-onset Still disease (AOSD) [22,23], occurring
shortly after the administration of different types of COVID-19 vaccines. Both entities
show some clinical and pathologic overlapping with iMCD and must be excluded before
making the diagnosis of iMCD. However, lymphadenopathy was rarely seen, and we
are unaware of any lymph node extirpation in these cases. In addition, our patient nei-
ther showed myalgias, exanthema nor other signs indicative of HLH or AOSD. He also
had no gastrointestinal symptoms, no evidence of mucocutaneous inflammation (rash,
conjunctivitis, oromucosal changes) or cardiac involvement that may have indicated a
multisystem inflammatory syndrome (MIS). MISs are febrile syndromes with elevated
inflammatory markers that usually manifest a few weeks after a SARS-CoV-2 infection; the
existence of post-vaccination MIS (MIS-V) has been speculated about. However, the current
understanding of MIS is still limited, and it is unclear if MIS may occur during different
post-vaccination scenarios and with various types of vaccines [24]. In our case, there was
no evidence for a prior or current SARS-CoV-2 infection.

A recent review reported on high numbers of lymphadenopathy post-COVID-19
vaccination with increased FDG uptake that may be falsely attributed to oncological dis-
orders [25]. In general, adenopathy occurs ipsilateral to the vaccination site and recovers
spontaneously within days. We propose that in cases of post-vaccination multisystem
inflammatory syndromes with persistent and bilateral lymphadenopathy, as seen in our
case, a lymph node extirpation should be considered.

In conclusion, the presented case could, if confirmed by others, not only extend the
potential pathogenetic spectrum of iMCD, but also broaden the clinical picture of potential
adverse events following COVID-19 immunization. This histologically confirmed case
of an mRNA vaccine-induced iMCD with TAFRO syndrome is remarkable because of
its suspected etiology, the rapid response on treatment with siltuximab and the lack of
recurrence of the disease for more than half a year follow-up period.

We would also like to underline that the potential vaccine complications, as described
in our case, do not diminish the overwhelming positive risk–benefit ratio of licensed
COVID-19 vaccines. Such rare adverse events should not encourage vaccine hesitancy
or skepticism.

Author Contributions: Substantial contributions to conception and design, acquisition of data, or
analysis and interpretation of data: A.K., C.H., T.W., S.D. (Susanne Dertinger), S.D. (Stefan Dirnhofer)
and H.D.; Drafting the article or revising it critically for intellectual content: C.H., A.K., S.D.
(Susanne Dertinger), S.K.P., D.C.F. and H.D.; Final approval of the version to be published: A.K.
and C.H. All authors have read and agreed to the published version of the manuscript.



Vaccines 2022, 10, 1725 7 of 8

Funding: This research received no external funding.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Written informed consent has been obtained from our patient to
publish this paper.

Data Availability Statement: Not applicable.

Conflicts of Interest: All the authors certify that they have no affiliations with/or involvement in
any organization or entity with any financial interest in the subject matter or materials discussed in
this manuscript.

References
1. Angeli, F.; Spanevello, A.; Reboldi, G.; Visca, D.; Verdecchia, P. SARS-CoV-2 vaccines: Lights and shadows. Eur. J. Intern. Med.

2021, 88, 1–8. [CrossRef] [PubMed]
2. Fajgenbaum, D.C. Novel insights and therapeutic approaches in idiopathic multicentric Castleman disease. Blood 2018, 132,

2323–2330. [CrossRef]
3. Nishimora, Y.; Fajgenbaum, D.C.; Pierson, S.K.; Iwaki, N.; Nishikori, A.; Kawano, M.; Nakamura, N.; Izutsu, K.; Takeuchi, K.;

Nishimura, M.F.; et al. Validated international definition of the thrombocytopenia, anasarca, fever, reticulin fibrosis, renal
insufficiency, and organomegaly clinical subtype (TAFRO) of idiopathic multicentric Castleman disease. Am. J. Hematol. 2021, 96,
1241–1252. [CrossRef]

4. van Rhee, F.; Voorhees, P.; Dispenzieri, A.; Fosså, A.; Srkalovic, G.; Ide, M.; Munshi, N.; Schey, S.; Streetly, M.; Pierson, S.K.; et al.
International, evidence-based consensus treatment guidelines for idiopathic multicentric Castleman disease. Blood 2018, 132,
2115–2124. [CrossRef] [PubMed]

5. van Rhee, F.; Wong, R.S.; Munshi, N.; Rossi, J.-F.; Ke, X.; Fosså, A.; Simpson, D.; Capra, M.; Liu, T.; Hsieh, E.K.; et al. Siltuximab
for multicentric Castleman’s disease: A randomised, double-blind, placebo-controlled trial. Lancet Oncol. 2014, 15, 966–974.
[CrossRef]

6. The International Agency for Research on Cancer. Primary myelofibrosis. In WHO Classifications of Tumours of Haematopoietic and
Lymphoid Tissues, 4th ed.; Swerdlow, S.H., Campo, E., Harris, N.L., Jaffe, E.S., Pileri, S.A., Stein, H., Thiele, J., Vardiman, J.W., Eds.;
IARC Press: Lyon, France, 2008; pp. 44–47.

7. Fajgenbaum, D.C.; Uldrick, T.S.; Bagg, A.; Frank, D.; Wu, D.; Srkalovic, G.; Simpson, D.; Liu, A.Y.; Menke, D.; Chandrakasan, S.; et al.
International, evidence-based consensus diagnostic criteria for HHV-8–negative/idiopathic multicentric Castleman disease. Blood
2017, 129, 1646–1657. [CrossRef] [PubMed]

8. Bindoli, S.; Giollo, G.; Galozzi, P.; Doria, D.; Sfriso, P. Hyperinflammation after anti-SARS-CoV-2 mRNA/DNA vaccines
successfully treated with anakinra: Case series and literature review. Exp. Biol. Med. 2022, 247, 338–344. [CrossRef] [PubMed]

9. Rocco, J.M.; Mallarino-Haeger, C.; Randolph, A.H.; Ray, S.M.; Schechter, M.C.; Zerbe, C.S.; Holland, S.M.; Sereti, I. Hyperinflam-
matory Syndromes After Severe Acute Respiratory Coronavirus 2 (SARS-CoV-2) Messenger RNA vaccination in Individuals
With Underlying Immune Dysregulation. Clin. Infect. Dis. 2022, 75, e912–e915. [CrossRef] [PubMed]

10. Salzman, M.B.; Huang, C.W.; O’Brien, C.M.; Castillo, R.D. Multisystem inflammatory syndrome after SARS-CoV-2 infection and
COVID-19 vaccination. Emerg. Infect. Dis. 2021, 27, 1944–1948. [CrossRef] [PubMed]

11. Watad, A.; Marco, G.D.; Mahajna, H.; Druyan, A.; Eltity, M.; Hijazi, N.; Haddad, A.; Elias, M.; Zisman, D.; Naffaa, M.E.; et al.
Immune-mediated disease flares or new-onset disease in 27 subjects following MRNA/DNA SARS-CoV-2 vaccination. Vaccines
2021, 9, 435. [CrossRef] [PubMed]

12. Belyaeva, E.; Rubenstein, A.; Pierson, S.K.; Dalldorf, D.; Frank, D.; Lim, M.S.; Fajgenbaum, D.C. Bone marrow findings of
idiopathic Multicentric Castleman disease: A histopathologic analysis and systematic literature review. Hematol. Oncol. 2022, 40,
191–201. [CrossRef]

13. Pierson, S.L.; Perkins, R.; van Rhee, F.; Casper, C.; Fajgenbaum, D.C. Safety and Tolerability of Sars-Cov-2 Vaccination and Natural
History of Infection Among Patients with Castleman Disease. Blood 2021, 138, 2696. [CrossRef]

14. Christian, L.M.; Porter, K.; Karlsson, E.; Schultz-Cherry, S. Proinflammatory cytokine responses correspond with subjective side
effects after influenza virus vaccination. Vaccine 2015, 33, 3360–3366. [CrossRef] [PubMed]

15. Ostrowski, S.R.; Søgaard, O.S.; Tolstrup, M.; Stærke, N.B.; Lundgren, J.; Østergaard, L.; Hvas, A.-M. Inflammation and Platelet
Activation After COVID-19 Vaccines-Possible Mechanisms Behind Vaccine-Induced Immune Thrombocytopenia and Thrombosis.
Front. Immunol. 2021, 12, 779453. [CrossRef] [PubMed]

16. Yamada, M.; Minoda Sada, R.; Kashihara, E.; Okubo, G.; Matsushita, S.; Manabe, A.; Tagawa, S.; Akebo, H.; Miyake, H.; Hatta, K.
TAFRO syndrome with a fatal clinical course following BNT162b2 mRNA (Pfizer-BioNTech) COVID-19 vaccination: A case
report. J. Infect. Chemother. 2022, 28, 1008–1011. [CrossRef]

17. Miyashita, Y.; Yoshida, T.; Takagi, Y.; Tsukamoto, H.; Takashima, K.; Kouwaki, T.; Makino, K.; Fukushima, S.; Nakamura, K.;
Oshniumi, H. Circulating extracellular vesicle microRNAs associated with adverse reactions, proinflammatory cytokine, and
antibody production after COVID-19 vaccination. Npj Vaccines 2022, 7, 16. [CrossRef]

http://doi.org/10.1016/j.ejim.2021.04.019
http://www.ncbi.nlm.nih.gov/pubmed/33966930
http://doi.org/10.1182/blood-2018-05-848671
http://doi.org/10.1002/ajh.26292
http://doi.org/10.1182/blood-2018-07-862334
http://www.ncbi.nlm.nih.gov/pubmed/30181172
http://doi.org/10.1016/S1470-2045(14)70319-5
http://doi.org/10.1182/blood-2016-10-746933
http://www.ncbi.nlm.nih.gov/pubmed/28087540
http://doi.org/10.1177/15353702211070290
http://www.ncbi.nlm.nih.gov/pubmed/35068221
http://doi.org/10.1093/cid/ciab1024
http://www.ncbi.nlm.nih.gov/pubmed/34893818
http://doi.org/10.3201/eid2707.210594
http://www.ncbi.nlm.nih.gov/pubmed/34034858
http://doi.org/10.3390/vaccines9050435
http://www.ncbi.nlm.nih.gov/pubmed/33946748
http://doi.org/10.1002/hon.2969
http://doi.org/10.1182/blood-2021-153797
http://doi.org/10.1016/j.vaccine.2015.05.008
http://www.ncbi.nlm.nih.gov/pubmed/26027906
http://doi.org/10.3389/fimmu.2021.779453
http://www.ncbi.nlm.nih.gov/pubmed/34887867
http://doi.org/10.1016/j.jiac.2022.04.005
http://doi.org/10.1038/s41541-022-00439-3


Vaccines 2022, 10, 1725 8 of 8

18. Attwell, L.; Zaw, T.; McCormick, J.; Marks, J.; McCarthy, H. Haemophagocytic lymphohistiocytosis after ChAdOx1 nCoV-19
vaccination. J. Clin. Pathol. 2022, 75, 282–284. [CrossRef] [PubMed]

19. Baek, D.W.; Hwang, S.; Kim, J.; Lee, J.M.; Cho, H.J.; Moon, J.-H.; Hwang, N.; Jeong, J.Y.; Lee, S.; Sohn, S.K. Patients presenting high
fever with lymphadenopathy after COVID-19 vaccination were diagnosed with hemophagocytic lymphohistiocytosis. Infect. Dis.
2022, 54, 303–307. [CrossRef] [PubMed]

20. Cory, P.; Lawrence, H.; Abdulrahim, H.; Mahmood-Rao, H.; Hussein, A.; Gane, J. Haemophagocytic lymphohistiocytosis
following COVID-19 vaccination (ChAdOx1 nCoV-19). Clin. Med. 2021, 21, e677–e679. [CrossRef] [PubMed]

21. Tang, L.V.; Hu, Y. Hemophagocytic lymphohistiocytosis after COVID-19 vaccination. J. Hematol. Oncol. 2021, 14, 87. [CrossRef]
22. Leone, F.; Cerasuolo, P.G.; Bosello, S.L.; Verardi, L.; Fiori, E.; Cocciolillo, F.; Merlino, B.; Zoli, A.; D’Agostino, M.A. Adult-onset

Still’s disease following COVID-19 vaccination. Lancet. Rheumatol. 2021, 3, e678–e680. [CrossRef]
23. Padiyar, S.; Kamath, N.; Mathew, J.; Chandu, A.S.; Deodhar, D.; Shastry, B.A.; Shashikala, T.; Ganapati, A. New-onset Adult-onset

Still’s disease-like syndrome after ChAdOx1 nCoV-19 vaccination—A case series with review of literature. Clin. Rheumatol. 2022,
18, 1–7. [CrossRef] [PubMed]

24. Vogel, T.P.; Top, K.A.; Karatzios, C.; Hilmers, D.C.; Tapia, L.I.; Moceri, P.; Giovannini-Chami, L.; Wood, N.; Chandler, R.E.;
Klein, N.P.; et al. Multisystem inflammatory syndrome in children and adults (MIS-C/A): Case definition & guidelines for data
collection, analysis, and presentation of immunization safety data. Vaccine 2021, 39, 3037–3049. [PubMed]

25. Bshesh, K.; Khan, W.; Lazim Vattoth, A.; Janjua, E.; Nauman, A.J.; Nauman, M.; Mohamed Ali, A.; Ramadorai, V.; Mushannen, B.;
AlSubaie, M.; et al. Lymphadenopathy post-COVID-19 vaccination with increased FDG uptake may be falsely attributed to
oncological disorders: A systematic review. J. Med. Virol. 2022, 94, 1833–1845. [CrossRef] [PubMed]

http://doi.org/10.1136/jclinpath-2021-207760
http://www.ncbi.nlm.nih.gov/pubmed/34301797
http://doi.org/10.1080/23744235.2021.2010801
http://www.ncbi.nlm.nih.gov/pubmed/34854350
http://doi.org/10.7861/clinmed.2021-0564
http://www.ncbi.nlm.nih.gov/pubmed/34862234
http://doi.org/10.1186/s13045-021-01100-7
http://doi.org/10.1016/S2665-9913(21)00218-6
http://doi.org/10.1007/s10067-022-06065-7
http://www.ncbi.nlm.nih.gov/pubmed/35041110
http://www.ncbi.nlm.nih.gov/pubmed/33640145
http://doi.org/10.1002/jmv.27599
http://www.ncbi.nlm.nih.gov/pubmed/35060149

	Introduction 
	Case Report 
	Discussion 
	References

