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Two cases of challenging cutaneous lymphoid infiltrates
presenting in the context of COVID-19 vaccination:
A reactive lymphomatoid papulosis-like eruption and
a bona fide lymphoma
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Abstract

COVID-19 infection and vaccination may be associated with a wide variety of cuta-

neous and immune manifestations. Here, we describe two patients who presented

with monoclonal cutaneous T-cell infiltrates that showed cytologic and immunophe-

notypic features concerning for lymphoma shortly following COVID-19 vaccination.

In one case, the eruption completely resolved. The second patient showed initial re-

solution, but her disease recurred and progressed following a breakthrough SARS-

CoV-2 infection. These cases suggest that immune stimulation following exposure to

SARS-Cov-2 protein(s) in vaccine or infection may facilitate the development of a

lymphoma or lymphoproliferative disorder in susceptible individuals. Moreover, they

show that separating these cases from pseudolymphomatous reactive conditions is

often challenging and requires close clinical correlation.
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1 | INTRODUCTION

Adverse cutaneous reactions are known to occur both in the context of

COVID-19 infection and administration of COVID-19 vaccines.1,2 In

patients with documented SARS-CoV-2 infection, cutaneous manifesta-

tions may occur in up to 20% of patients and may present with a num-

ber of morphologies including morbilliform, vesicular, urticarial, and

vascular appearances, among others.1,3 Cutaneous adverse effects in

vaccine recipients appear to be less common and are typically mild,

most often representing delayed or immediate injection site reactions

such as localized erythema and swelling but may resemble widespread

cutaneous reactions seen in the context of SARS-CoV-2 infection.2,4

Additional less common cutaneous reactions that occur in the context

of vaccination include herpes zoster and herpes simplex flares, possibly

reflecting altered immunity in the immediate postvaccinated state.4 Iso-

lated instances of purported recurrences of cutaneous T-cell lympho-

proliferative disorders have also been reported.5,6

Here, we report two cases of atypical, clonal T-cell infiltrates that pre-

sented as cutaneous eruptions shortly after administration of a COVID-19

vaccine. In each case, the eruption initially regressed without cutaneous T-

cell lymphoma (CTCL)-specific therapy. In one case, the eruption recurred

and progressed following a breakthrough SARS-CoV-2 infection. These

examples show that lymphoproliferative disorders and even overt lym-

phoma may occur in association with COVID-19 vaccine administration.
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Moreover, they suggest that immune stimulation following exposure to

SARS-CoV-2 protein(s) may facilitate the development of a lymphoma or

lymphoproliferative disorder in susceptible individuals.5,6 These cases

stress that establishing a diagnosis of CTCL and definitively separating

these cases from pseudolymphomatous reactive conditions is often chal-

lenging and requires correlation with clinical findings.7

2 | CASE REPORT

2.1 | Case 1

The first case is a 53-year-old Asian man with a history of eczema

(primarily on the hands) since his teenage years who presented with a

papulonodular eruption on his head and the front of his neck approxi-

mately 1 week after receiving his first dose of the Moderna COVID-19

vaccine. After the second dose, the rash worsened significantly and was

intensely pruritic (Figure 1A,B). However, the patient did not experience

systemic symptoms at any time. Complete blood counts with differen-

tial and peripheral blood flow cytometry did not reveal evidence of sys-

temic disease. The papules/pustules would grow, drain serous fluid, and

then regress. The rash persisted despite a 2-week course of oral predni-

sone. It progressively spread across the chest, back, axillae, and inguinal

regions. Valacyclovir, doxycycline, and hydroxyzine were attempted

without success.

Multiple punch biopsies were performed. The left lateral neck and

central neck specimens both showed an atypical epidermotropic T-cell

infiltrate composed of intermediate-sized to large T-cells that

expressed CD3 (a subset showed weak CD3 expression) and co-

expressed CD4 and TIA1 (Figure 2A–E). CD2, CD5, and CD7 were

diminished in expression. In situ hybridization for EBER was negative.

CD30 marked a subset of cells (Figure 2F). A subsequent skin biopsy

specimen from the left anterior shoulder showed a similar atypical

T-cell infiltrate with epidermotropism and a similar immunophenotype

with more robust CD30 expression (Figure 3A–H). Polymerase chain

reaction (PCR) revealed clonal rearrangements in the genes encoding

T-cell receptor γ (TRG) and T-cell receptor β (TRB) with matching base

pair peaks in the lateral neck, central neck, and left anterior shoulder

biopsy specimens. Positron emission tomography–computed tomog-

raphy (PET/CT) was not performed because of lack of insurance

coverage; however, flow cytometry performed on peripheral blood

was negative for involvement. The rash improved significantly without

additional intervention with only residual hyperpigmentation and

hyperpigmented scars remaining (Figure 1C), and the patient has

remained disease-free for the past 12 months. Given the close associ-

ation with vaccination, complete resolution, and limited CD30 expres-

sion by the atypical T-cells in the initial biopsies (Figure 2), the

findings were favored to represent a lymphomatoid reaction, though a

CD30+ T-cell lymphoproliferative disorder such as lymphomatoid

papulosis (LyP) remains in the differential diagnosis.

2.2 | Case 2

The second case is a 62-year-old white woman who presented several

days after the second dose of the Pfizer-BioNTech COVID-19 vaccine

with red, flat asymptomatic macules scattered on the bilateral arms.

Systemic symptoms such as fevers, chills, weight loss, or night sweats

were absent. Complete blood counts with differential were within

normal limits and peripheral blood flow cytometry revealed a slightly

elevated CD4/CD8 ratio but no other abnormalities. An initial punch

biopsy was performed at an outside institution and revealed a superfi-

cial perivascular infiltrate containing small to medium-sized lymphoid

cells with slight cytologic atypia in the form of nuclear irregularities

and hyperchromasia with overlying epidermal spongiosis and exocyto-

sis. This was interpreted as a spongiotic hypersensitivity reaction that

was treated with oral and topical steroids for 2 weeks without

improvement. A second biopsy, also performed at an outside hospital,

showed a dense dermal infiltrate, again of small to intermediate-sized

cells, within the dermis and extending into the superficial subcutis.

A third punch biopsy was performed at our institution and showed

an intradermal population of atypical, intermediate-sized T-cells with

irregular, hyperchromatic nuclei in an interstitial distribution that dis-

sected between collagen fibers in single-file arrays (Figure 4A–C). The

F IGURE 1 Lymphomatoid reaction to COVID-19 vaccination (Case 1). The patient developed an ulcerated papulonodular eruption shortly
following his second dose (A, B). Two months after vaccination, he was left with residual hyperpigmentation and hyperpigmented scars (C).
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atypical lymphocytes showed weak expression of CD2 and CD3, partial

loss of CD7, and coexpression of TIA1 and CD8 (Figure 4D–H). CD4,

TCRβF1, TCRδ, granzyme, CD56, TdT, and TCL1 were not expressed,

and CD30 marked rare, scattered cells. EBER was negative. PCR

revealed clonal rearrangements in TRG and TRB. A PET/CT revealed

mild hypermetabolic, non-enlarged lymph nodes, interpreted as possibly

reactive, and a repeat PET/CT performed 3 months later was negative.

Peripheral blood flow cytometry was negative for systemic involve-

ment. Serologic testing was negative for human T-lymphotropic virus

1. A fourth biopsy was performed at our institution, which again

showed an atypical T-cell infiltrate with a similar immunophenotype

(though with strong CD2 expression) with matching TRG and TRB rear-

rangements by PCR. The rash largely resolved without additional ther-

apy. However, following a breakthrough SARS-CoV-2 infection the

F IGURE 3 Lymphomatoid reaction to COVID-19 vaccination (Case 1). The left shoulder biopsy specimen showed aggregates of large,
atypical T-cells with epidermotropism (A–C, H&E �20, �100, �400, respectively) that expressed CD3 (D) and CD4 (E) and showed loss of CD5
(F) and CD7 (G). CD30 highlights a subset of cells (H).

F IGURE 2 Lymphomatoid reaction to COVID-19 vaccination (Case 1). The neck biopsy specimens showed sheets of enlarged atypical T-cells
with some epidermotropism (A, B; H&E �100, �400, respectively) that expressed CD3 (C, original �100), CD4 (D), TIA-1 (E), and limited
CD30 (F).
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patient's rash recurred and progressed with significant cutaneous

spread and the development of tumors. A repeat biopsy showed a

dense dermal infiltrate of intermediate to large lymphoid cells separated

from the epidermis by a grenz zone (Figure 5A–C). The lymphoid cells

were positive for CD8 and showed weak expression of CD2 and partial

dim to lost CD7 but retained expression of CD5 (Figure 5D–F). T-cell

receptor gene rearrangement studies again showed matching TRG and

TRB rearrangements by PCR. Next generation sequencing revealed a

TERT promoter mutation and a loss of function mutation in GRIN2A.

PET/CT did not reveal definitive evidence of extracutaneous disease

and peripheral blood flow cytometry was negative. Given the sum of

features, this patient was diagnosed with an unusual CD8+, cytotoxic

T-cell lymphoma best characterized as a primary cutaneous CD8+

peripheral T-cell lymphoma, not otherwise specified.8 She was initially

treated with methotrexate then brentuximab, but continued to develop

tumors. A repeat PET/CT showed mildly hypermetabolic non-enlarged

F IGURE 4 Lymphoma following COVID-19 vaccination and infection (Case 2). A right upper back biopsy specimen showed a perivascular and
interstitial infiltrate of slightly enlarged lymphoid cells (A–C, H&E �40, �200, �600, respectively) that expressed diminished CD3 (D) and were
also positive for CD8 (E) and TIA-1 (H). These atypical T-cells showed dim expression of CD2 (F) and CD7 (G).

F IGURE 5 Lymphoma following COVID-19 vaccination and infection (Case 2). A thigh biopsy showed a dense dermal lymphoid infiltrate of
intermediate-sized, atypical cells (A–C, H&E �20, �100, �600, respectively). These cells expressed CD8 (D) and showed weak expression of CD2
(E) and partial lost to diminished CD7 (F).
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bilateral axillary and pelvic lymph nodes, which could be neoplastic or

reactive. She is now considering systemic chemotherapy followed by

allogeneic bone marrow transplant vs total skin electron beam therapy.

3 | DISCUSSION

Numerous cutaneous reactions have been reported in patients with

documented SARS-CoV-2 infection including early reports of a gener-

alized morbilliform eruption, generalized erythema, extensive urticaria,

and vesicular rashes.3,9 Dengue fever-like petechial rashes,10,11

chilblains-like, and other vascular-type reactions have also been

reported.12 Cutaneous reactions to the COVID-19 vaccine are typi-

cally mild and are most commonly injection site reactions, which

include localized pain, swelling, and/or erythema, and are either

delayed or immediate in timing.2,4 Clinically detectable regional

lymphadenopathy may occur uncommonly and may be cause for con-

cern in patients with an oncologic history.13,14

Although establishing a true causal relationship is difficult, wide-

spread cutaneous reactions have included eruptions similar those seen

in SARS-CoV-2 infection, including urticarial, morbilliform, and per-

nio/chilblains-type eruptions.4 Additional reported manifestations

include pityriasis rosea, lichen planus, erythema multiforme, Rowell

syndrome, and purpuric/petechial rashes, among others.2 In addition

to newly diagnosed cutaneous conditions, flares of pre-existing cuta-

neous conditions such as pustular psoriasis, herpes simplex, and have

also been reported following vaccination.4,15 Occurrences of herpes

zoster may also be related to COVID-19 vaccination.4,16 Other

reported reactions include the development or flaring of various sys-

temic autoimmune disorders including Behçet disease, myasthenia

gravis, and systemic lupus erythematosus.17

Despite the varied presentations of COVID-19 vaccine-related

eruptions, the incidence of serious cutaneous adverse events appears

to be quite rare, with one study estimating that they occur below 0.3%

in frequency.2 Examples of drug reaction with eosinophilia and systemic

symptoms/acute generalized exanthematous pustulosis overlap as well

as Stevens-Johnson syndrome have been reported.18,19 Subepidermal

blistering eruptions, including bullous pemphigoid, have also been docu-

mented after COVID-19 vaccination.20 Additional exceptional severe

reactions include several occurrences of systemic drug-related intertrigi-

nous and flexural erythema21,22 and vaccine-induced thrombotic throm-

bocytopenia with an associated widespread petechial rash.23

Notably, isolated purported recurrences of CTCL have been

reported following COVID-19 vaccination.5 The first case described in

this report was a 60-year-old man with folliculotropic mycosis fun-

goides (MF) that was well-controlled for 2 years who developed large

cell transformation 1 week after his second dose of vaccine. The sec-

ond case was a 73-year-old female with a 10-year history of early MF

and type A LyP who was in remission the last 7 years and developed a

recurrence of LyP 10 days after the first vaccine dose. Both patients

received the AstraZeneca vaccine. An additional case of a recurrent

primary CD30+ T-cell lymphoproliferative disorder most consistent

with primary cutaneous anaplastic large cell lymphoma has also been

reported in a patient 2 days after receiving the first dose of the

Pfizer-BioNTech formulation.6 In addition, new onset LyP following

AstraZeneca and Pfizer-BioNTECH vaccinations have recently been

described.24 Finally, a case of a T-cell predominant pseudolymphoma

has been recently reported; however, this was at the site of injection

rather than a widespread eruption.25 The infiltrating T-cells did not

show loss of mature T-cell antigens.25

COVID-19 vaccination and/or infection are known to result in a

robust immune response with both stimulation and exhaustion of T-

cells.26 It has been suggested that overproduction and exhaustion of both

CD4+ and CD8+ T-cells combined with viral-associated CD30 expression

facilitates the recurrence of known lymphoproliferative disorders/lympho-

mas5; however, this mechanism may be less relevant to the cases dis-

cussed herein as both patients received mRNA vaccines. Multiple studies

have documented T-cells, including antigen-experienced subsets, that rec-

ognize SARS-CoV-2 in unexposed individuals.27–32 In addition, a recent

study has documented pre-existing SARS-CoV-2-specific T-cells in unex-

posed individuals that are cross-reactive to commensal bacterial flora

from skin and the gastrointestinal tract.33 Because it is well-recognized

that mutation leading to overactive T-cell receptor signaling is an impor-

tant driver of CTCL pathogenesis,34,35 it is possible that the antigens from

the SARS-CoV-2 vaccine and/or virus stimulated pre-existing SARS-CoV-

2-reactive T-cells in these cases and drove clonal proliferation of this

(potentially already premalignant) population contributing to the develop-

ment of lymphomas and lymphoproliferative disorders in rare cases.

Isolated cases of pseudolymphoma resembling cutaneous lymphoid

hyperplasia (CLH) at the injection site have also been reported in the

context of several vaccinations in including those against COVID-19,36

hepatitis A and hepatitis B,37,38 early summer meningoencephalitis,38

tetanus,38 quadrivalent human papillomavirus,39 and influenza.40 A

causative role for aluminum hydroxide in the development of CLH-type

injection site reactions has been suggested.37 A case of marginal zone

B-cell lymphoma has also been reported in the context of influenza vac-

cination.40 One exceptional case showing a possible association

between COVID-19 vaccination and spontaneous resolution of organ

involvement by primary cutaneous anaplastic large cell lymphoma has

also been reported, further suggesting that COVID-19 vaccination may

modulate antitumor responses.41

These cases highlight that lymphomatoid reactions as well as

overt lymphoma may be temporally associated with COVID-19 vacci-

nation and/or infection with SARS-CoV-2. These examples may repre-

sent T-cell lymphoproliferative disorders that were unmasked by a

change in the inflammatory milieu of the affected patients or possibly

direct causation. These cases also highlight that establishing a diagno-

sis of CTCL or pseudolymphomatous reactive conditions is often chal-

lenging and requires close correlation with clinical findings and the

course of disease.
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