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IMPORTANCE Immunodeficiency-related, vaccine-derived rubella virus (RuV) as an antigenic
trigger of cutaneous and visceral granulomas is a rare, recently described phenomenon in
children and young adults treated with immunosuppressant agents.

OBJECTIVE To perform a comprehensive clinical, histologic, immunologic, molecular, and
genomic evaluation to elucidate the potential cause of an adult patient’s atypical cutaneous
granulomas.

DESIGN, SETTING, AND PARTICIPANTS A prospective evaluation of skin biopsies,
nasopharyngeal swabs, and serum samples submitted to the Centers for Disease Control and
Prevention was conducted to assess for RuV using real-time reverse-transcriptase
polymerase chain reaction (RT-PCR) and viral genomic sequencing. The samples were
obtained from a man in his 70s with extensive cutaneous granulomas mimicking both
cutaneous sarcoidosis (clinically) and CD8+ granulomatous cutaneous T-cell lymphoma
(histopathologically). The study was conducted from September 2019 to February 2021.

MAIN OUTCOMES AND MEASURES Identification and genotyping of a novel immunodeficiency-
related RuV–associated granulomatous dermatitis.

RESULTS Immunohistochemistry for RuV capsid protein and RT-PCR testing for RuV RNA
revealed RuV in 4 discrete skin biopsies from different body sites. In addition, RuV RNA was
detected in the patient’s nasopharyngeal swabs by RT-PCR. The full viral genome was
sequenced from the patient’s skin biopsy (RVs/Philadelphia.PA.USA/46.19/GR, GenBank
Accession #MT249313). The patient was ultimately diagnosed with a novel RuV-associated
granulomatous dermatitis.

CONCLUSIONS AND RELEVANCE The findings of this study suggest that clinicians and
pathologists may consider RuV-associated granulomatous dermatitis during evaluation of a
patient because it might have implications for the diagnosis of cutaneous sarcoidosis, with
RuV serving as a potential antigenic trigger, and for the diagnosis of granulomatous
cutaneous T-cell lymphoma, with histopathologic features that may prompt an evaluation for
immunodeficiency and/or RuV.
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Immunodeficiency-related, vaccine-derived rubella virus
(iVDRV) as an antigenic trigger of cutaneous and visceral
granulomas has been rarely described primarily in pedi-

atric patients have genetic immunosuppressive disorders or
are receiving immunosuppressant agents.1-3 To our knowl-
edge, iVDRV has not been reported in adult patients, nor has
wild-type rubella virus (RuV) been described as a trigger for
RuV-associated cutaneous granulomatous dermatitis. We
report a case of persistent RuV associated with granuloma-
tous disease and explore the potential implications for the
diagnosis of iVDRV-associated granulomatous dermatitis.

A man in his 70s with common variable immunodefi-
ciency was evaluated for suspected cutaneous sarcoidosis.
Common variable immunodeficiency was formally diag-
nosed with persistent hypogammaglobulinemia (IgG, IgA,
and IgM) and recurrent sinopulmonary infections. He expe-
rienced gingivitis, periodontitis, skin, soft tissue, and bron-
chial infections. Immunoglobulin replacement therapy was
begun when the patient was in his early 50s. Examination
revealed diffuse violaceous plaques and nodules (Figure 1A
and B), including involvement of surgical scars (Figure 1C).
Initial skin biopsy revealed noncaseating granulomas and
negative infectious stains, leading to a presumed diagnosis
of sarcoidosis. The patient’s disease had progressed over 9
years despite treatment with hydroxychloroquine, minocy-
cline, doxycycline, oral corticosteroids, and methotrexate.
He was referred to our institution for further management.

Infectious testing results for HIV, syphilis, and tubercu-
losis were negative. A second set of punch biopsies of
samples from the affected skin was performed. The biopsies

revealed a granulomatous dermatitis with CD8 T-cell pre-
dominance, histologically concerning for CD8+ granuloma-
tous cutaneous T-cell lymphoma (Figure 2). Flow cytometry
failed to reveal an aberrant T-cell immunophenotype and
T-cell receptor gene rearrangement was not clonal, ruling
out lymphoma. Immunohistochemical staining for organ-
isms remained negative.

Extensive diagnostic evaluation for extracutaneous
granulomas was unrevealing. Immunoglobulin testing
revealed persistently low IgG, IgA, and IgM levels consistent
with the diagnosis of common variable immunodeficiency.
Serum protein electrophoresis results were within reference
ranges. Advanced lymphocyte and B cell panel testing fur-
ther revealed a senescent T-cell compartment (eTable in the
Supplement).4-8 There was limited evidence of a T-cell
defect, with CD3−, CD4−, and CD8− T-cell counts within the
reference ranges (eTable in the Supplement). The patient

Key Points
Question Is there an identifiable antigenic trigger associated with
clinically atypical, refractory cutaneous granulomas?

Findings In this case report, immunohistochemical and molecular
analysis leading to the identification of a wildtype rubella virus
strain was conducted in an immunocompromised man in his 70s
initially diagnosed with sarcoidosis and treated with
immunosuppressant agents.

Meaning Immunodeficiency-related, rubella virus–associated
granulomatous dermatitis may exist in adults.

Figure 1. Cutaneous Granulomas in the Patient

Violaceous plaquesA Hyperkeratotic nodulesB

Violaceous plaques with surgical scarC

Violaceous plaques are spread
diffusely on the back and trunk (A)
with crusted hyperkeratotic nodules
overlying the dorsal hands and
fingers (B) and involvement of a
surgical scar (C).
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had absent switched memory B cells but a total CD19 B cell
count of 323 cells/μL, typical of patients with common vari-
able immunodeficiency and granulomas or lymphoprolif-
eration. He had CD8 T cells that were almost exclusively
CD28−, a feature associated with suppression of T-cell
responses and chronic antigenic exposure.

Methods
Given this patient’s combination of immunodeficiency
(eTable in the Supplement) and atypical clinical and histo-
pathologic findings, additional skin biopsies, nasopharyn-
geal swabs, and serum samples were submitted to the Cen-
ters for Disease Control and Prevention to assess for RuV. All
decisions were made by treating physicians for the care of
this patient. The RuV RT-PCR detection and sequencing
analysis from biopsy material was performed for the pur-
pose of possible public health response as a part of ongoing
CDC surveillance for rubella virus; this work was deter-

mined not to be research in humans by the CDC Institu-
tional Review Board. This study was conducted September
2019 to February 2021.

Results
The patient’s RuV IgM result was negative, RuV IgG titer was
60 IU/mL, and RuV 50% neutralization titer was 40. The
presence of RuV antibody was attributed to his receipt of
intravenous immunoglobulin. Immunohistochemistry for
RuV capsid protein (eFigure in the Supplement) and real-
time reverse-transcriptase polymerase-chain reaction (RT-
PCR) testing for RuV RNA revealed RuV in 4 discrete skin
biopsies of samples from different body sites. RuV RNA was
also detected in the patient’s nasopharyngeal swabs by
RT-PCR, but isolation of RuV in cell culture from the skin
biopsies and nasopharyngeal swabs was unsuccessful. The
full viral genome was sequenced from the patient’s skin
biopsy sample (RVs/Philadelphia.PA.USA/46.19/GR,

Figure 2. Histopathologic Examination and Immunohistochemical Staining of Cutaneous Granulomas

Staining at low powerA

Colorimetric staining C

Staining at high powerB

CD3 CD4 CD8

CD5 CD23 CD68

Low-power (A) and high-power (B)
histologic examination of an older
patient’s dense granulomatous
dermatitis with atypical lymphoid
infiltrate (hematoxylin-eosin).
Colorimetric immunohistochemical
staining of the biopsy showing CD3,
CD4, CD8, CD5, CD23, and CD68
lymphocytes (C). Involved
lymphocytes highlighted with T-cell
markers: CD3, CD5, and CD8. CD23
was largely negative and CD68
decorated histiocytes within
granulomas. Original magnification
×40 in A, ×200 in B, and ×100 for all
images in C.
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GenBank Accession #MT249313). The relationship of the
patient’s RuV to other known rubella viruses was inferred by
using the maximum likelihood method based on the
Tamura-Nei model.9 Phylogenetic analysis (Figure 3)
showed that the virus detected in this patient was not
closely related to the live, attenuated RuV strain RA27/3,
which is a part of the measles, mumps, and rubella vaccine
(a clade 1, genotype 1a virus), but belonged to a clade 2 and
was highly divergent (8.1%-11.6% nucleotide divergence)
from the other known RuV sequences in a clade 2. A clade 2
virus has not been used as a vaccine in the US, suggesting a
wild-type derived strain in our patient.

Discussion

The live, attenuated RuV strain RA27/3 is not known to persist in
immunocompetent individuals, but altered cellular immunity
may allow persistence and the development of cutaneous and
visceralgranulomasinimmunocompromisedhosts.10 Previously
reported cases of iVDRV-associated granulomatous eruptions
havebeendescribedonlyinimmunosuppressedpediatricpatients
and young adults.1,2 It has recently been noted that RuV can per-
sist in humans for many years, only to erupt as a chronic
inflammatory process years to decades later.10 The body sites

Figure 3. Molecular Phylogenetic Analysis of Vaccine-Derived Rubella Virus (RuV)
From the Patient’s Skin Biopsy

RVi/Pennsylvania.USA/0.64/VAC 1a RA27/3 vaccine

RVs/Louisiana.USA/27.17/GR

RVs/Oregon.USA/05.18/GR

RVs/RhodeIsland.USA/9.17/GR

RVs/Oulu.FIN/22.15/GR

RVi/California.USA/0.91 1C

RVi/SanSalvador.SLV/0.02 1C

RVi/PanamaCity.PAN/0.99 1C

RVi/Tiberius.ISR/0.88 1B

RVi/BeneBerak.ISR/0.79 1B

RVi/Jerusalem.ISR/0.75 1B

RVi/Milan.ITA/46.92 1I

RVi/London.GBR/0.86 1I

RVi/Ryazan.RUS/09.08 1H

RVi/Minsk.BLR/28.05/2 1H

RVi/Kampala.UGA/20.01 1G

RVi/Minsk.BLR/29.04 1G

RVi/Ontario.CAN/27.05 1G

RVi/Brussels.BEL/0.63/VAC 1a

RVi/Toyama.JPN/0.67 1a

RVi/KualaLumpur.MYS/0.01 1E

RVi/Shandong.CHN/0.02 1E

RVi/Saitama.JPN/0.94 1D

RVi/Tokyo.JPN/0.90 1D

RVi/DalyCity.USA/0.97 1J

RVi/Kagoshima.JPN/22.04 1J

RVi/Miyazaki.JPN/10.01 1J

RVi/Anhui.CHN/0.00 1F

RVi/Shandong.CHN/0.00 1F

RVi/Beijing.CHN/0.79 2A

RVi/Beijing.CHN/0.80/VAC 2A

RVi/Anhui.CHN/0.00/2 2B

RVi/Washington.USA/16.00 2B

RVi/TelAviv.ISR/0.68 2B

RVi/Moscow.RUS/0.67 2C

RVi/Moscow.RUS/0.97 2C

RVs/Philadelpha.PA.USA/46.19/GR

0.01

iVDRV

Clade 2
Clade 1

The analysis involved 37 full genome
nucleotide sequences of RuVs, World
Health Organization reference
viruses (n = 32); immunodeficiency-
related, vaccine-derived rubella
viruses (iVDRVs) (n = 4); and the
patient’s virus. The relationship of the
patient’s RuV to other known rubella
viruses was inferred by using the
maximum likelihood method based
on the Tamura-Nei model. The scale
bar indicates the number of base
substitutions per site.
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where RuV can persist are unknown, although persistence in epi-
dermalkeratinocytesandgranulomaM2macrophagesinpatients
with primary immunodeficiencies has been described.1 Disrup-
tionofimmunecontrolcanbeassociatedwithresurgentviralrep-
lication and chronic inflammation of nearly any organ system,
with the skin most commonly affected.1

There are 13 known RuV genotypes subdivided into 2 clades
(1 and 2), with viruses of 4 genotypes (1E, 1G, 1J, and 2B) currently
known to be the main genotypes of RuV circulating worldwide.11

A wild-type RuV strain with an identical or closely related se-
quence to the strain in this patient is not known to be in global cir-
culation. The patient described in this report was born in the US
before 1957, which is the birth year for which presumptive evi-
dence of natural immunity for persons born in the US is used.12

Although we do not have direct evidence of exposure of this pa-
tienttoRuVasachild, it is likelyhewasexposedduringchildhood
(ie, born before 1957). Circulation of a clade 2 virus before 1957
has not been documented in the US, but the number of RuV se-
quences in the US before 1966 is limited.1 The patient traveled ex-
tensively in Europe as an adult where clade 2 viruses were pre-
sent in some of the countries he visited, and it is possible that he
was infected in a country other than the US.1 A conclusion as to
the source of RuV in this patient is impossible.

Limitations
This report has limitations. Although RuV c apable
of replication in cell cultures was not obtained from this

patient’s specimens, there remained the possibility that a
wild-type-derived RuV strain capable of replication in
humans was present in these specimens, raising concerns
for risk of transmission, particularly to unvaccinated people,
pregnant women, infants, or immunocompromised
individuals. Although multiple specimens were analyzed, all
samples came from a single patient.

Conclusions
This c ase represents the identific ation of a novel,
w i ld - t y p e Ru V s t r a i n i n a n i m m u n o c o m p ro m i s e d
adult initially diagnosed with and treated for sarcoidosis.
This case has potential implications for the diagnoses
of cutaneous sarcoidosis, granulomatous cutaneous
T-cell lymphoma, and other cutaneous granulomatous
diseases. There may be a subset of pat ients w ith
subcl inic al immune dysregulat ion and persistent
RuV-triggered granulomatous disease who are misdiagnosed
with one of the above entities. This patient’s cutaneous
granulomatous disease continued to worsen after RuV iden-
tification; ribavirin therapy was initiated, resulting in
notable improvement. Clinicians and pathologists may use
the knowledge of this entity in patients presenting with
atypical cutaneous granulomas, both clinically and on histo-
pathologic testing.
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