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Abstract

Lichen planus is an inflammatory dermatosis with a prevalence of approximately 1%. Recent meta-analyses show that patients
with hepatitis C virus have a 2.5- to 4.5-fold increased risk of developing lichen planus. Lichen planus has also followed
vaccinations and has specifically been attributed to the hepatitis B vaccine, the influenza vaccine, and the tetanus—diphtheria—
acellular pertussis vaccine. We describe a case of lichen planus in a hepatitis C virus—infected African American male
occurring in temporal association with the administration of the tetanus—diphtheria—acellular pertussis vaccine. The patient’s
presentation was clinically consistent with lichen planus and confirmed by biopsy. It is likely that many cases of vaccine-
induced lichen planus have gone unpublished or unrecognized. In areas with high prevalence of hepatitis C virus infection, we
may expect to see more cases of vaccine-induced lichen planus especially in light of the updated Centers for Disease Control
and Prevention tetanus—diphtheria—acellular pertussis vaccination recommendations. This case serves to educate healthcare
providers about vaccine-induced lichen planus and, in particular, the need to counsel hepatitis C virus—infected patients
about a potential risk of developing lichen planus following vaccination. We also reflect on current theories suggesting the
T-cell-mediated pathogenesis of lichen planus and the role that hepatitis C virus and toxoid or protein vaccines may play in
initiating the disease.
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Introduction

Lichen planus (LP) is an inflammatory mucocutaneous der-
matosis with a prevalence of approximately 1%. While most
patients diagnosed with LP are over 40 years of age, LP has
also been reported in children. LP classically presents as pru-
ritic, violaceous, polygonal flat-topped papules and plaques,
although clinical manifestations vary depending on the sub-
type.! Histopathologic examination reveals a lichenoid infil-
trate of CD4* and CDS8" T cells with necrotic basal
keratinocytes, suggesting an immune-mediated disease.!
Recent meta-analyses show that patients with hepatitis C
virus (HCV) have a 2.5- to 4.5-fold increased risk of devel-
oping LP.23 This association supports the hypothesis that the
pathogenesis of LP is related to cell-mediated immunity and

may be initiated by HCV-specific T lymphocytes in patients
infected with HCV.#3

LP has also been linked with vaccinations, although
the specific causative component within these vaccines (i.e.
the immunogenic material, the adjuvants, the stabilizers, or
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Figure |. Discrete and coalescing polygonal-shaped, violaceous, flat-topped papules located on the trunk and extremities: (a) and (b)

some lesions have a network of fine white lines, “Wickham striae.”

Figure 2. (a) H&E, original magnification 4x. (b) H&E, original magnification 10%. (a) and (b) Histologic images highlighting classic
features of lichen planus including a lichenoid lymphocytic infiltrate, epidermal hyperkeratosis, hypergranulosis, basal vacuolar alteration,

and Max Joseph spaces with colloid bodies and dermal melanophages.

the preservatives) has never been identified. The hepatitis B
vaccine, both the primary and the booster, is the most com-
monly reported vaccine to be implicated in vaccine-induced
LP.53 At least four cases of LP have been reported following
administration of the influenza vaccine and two cases of LP
have been reported following administration of the rabies
vaccine.””'? Immunizations against tetanus, diphtheria, and
pertussis have been implicated in two reported cases of LP.
One case occurred in a 6-year-old male following co-admin-
istration of the measles—mumps—rubella (MMR) and diph-
theria—tetanus—pertussis—polio ~ (DTaP-IPV)  vaccines.!?
Another case occurred in a 34-year-old male following
administration of the tetanus—diphtheria—acellular pertussis
(Tdap) vaccine.* We report a second confirmed case of LP
following administration of the Tdap vaccine.

Case Report

A 54-year-old African American male with chronic HCV pre-
sented to Johns Hopkins Dermatology with an intensely

pruritic rash on his hands, legs, and trunk of 4 weeks duration.
The eruption began approximately 10 days after receiving the
Tdap vaccine (Adacel®; Sanofi Pasteur, Swiftwater, PA,
USA). On physical exam, he had violaceous, flat-topped, 3-
to 6-mm discrete and coalescing papules on his dorsal hands,
back, chest, abdomen, buttocks, and lower extremities (Figure
I(a) and (b)). Examination of buccal mucosal surfaces
revealed slight hyperpigmentation without evidence of
Wickham striae. There was no evidence of nail involvement.

A clinical diagnosis of LP was confirmed when punch
biopsy of a representative skin lesion was obtained.
Histopathology revealed a dense lichenoid infiltrate of lym-
phocytes with colloid bodies along the dermal—-epidermal
junction (Figure 2(a)). There was epidermal hyperplasia with
orthokeratosis, focal hypergranulosis, and a saw-toothed
rete-ridge pattern with Max Joseph spaces (Figure 2(b)). The
patient’s daily medications included glimepiride 2 mg, met-
formin 500 mg, loratadine 10 mg, omeprazole 320 mg, sim-
vastatin 40 mg, triamterene-hydrochlorothiazide 75-50 mg
daily, ferrous sulfate 325 mg, methadone, and a fluticasone



Rosengard et al.

inhaler 100 pg/actuation. As-needed medications included
clonazepam 0.5 mg, oxycodone/acetaminophen, and an
albuterol inhaler 90 pg/actuation. Laboratory testing revealed
transaminase elevation (aspartate transaminase (AST): 79
U/L, alanine transaminase (ALT): 56 U/L), elevated alpha-
2-macroglobulins (356 mg/dL), low apolipoprotein A-1 (81
g/L), low albumin (3.4 g/dL), and a microcytic anemia with
low serum iron (24 pg/dL). Serum studies were positive for
anti-HCV antibody and HCV RNA was elevated at 6.198 log
IU/mL. HCV FibroSURE fibrosis score was 0.83 and necro-
inflammatory activity score was 0.59, indicating fibrosis
stage F4, cirrhosis, and moderate necroinflammatory activ-
ity. Rapid plasma reagin and human immunodeficiency virus
were both negative.

The patient was treated with 60-mg intramuscular
Kenalog and topical clobetasol 0.05% ointment. Significant
improvement was noted on his 8-week follow-up visit.

Discussion

Localized non-specific injection site reactions are the most
common adverse cutaneous manifestation of vaccinations,
followed by systemic reactions to live attenuated virus and
less commonly generalized hypersensitivity disorders.!4
Lichenoid drug eruptions are commonly associated with a
variety of medications. However, such reactions are not gen-
erally associated with vaccinations.

In 1990, the first case of LP following the hepatitis B
virus (HBV) vaccination was reported.'> Since that time,
there have been numerous case series documenting LP or
LP-like eruptions following HBV vaccines in both the adult
and the pediatric populations.®® The majority of patients
presented with classic cutaneous LP, although some reports
highlight primarily mucosal involvement. The latency period
between administration of the HBV vaccine and clinical
manifestation of LP has varied (between 1 and 180 days in
one review).% Patients who developed LP after their primary
HBYV immunization also had a shorter latency period follow-
ing subsequent booster doses.¢

Of the four published cases that linked LP to influenza
vaccination, one patient was reported to have HCV antibod-
ies. All four patients developed clinical manifestation of LP
within 2 weeks of vaccination; three developed cutaneous
eruptions, while one patient presented with oral LP.%10 In the
two published cases of LP that developed following rabies
vaccine administration, neither patient had HCV antibodies
nor mucosal involvement.!!12

There are two reports of LP following immunization
against diphtheria—tetanus—pertussis—containing vaccina-
tions. The first is a case of a 6-year-old Finnish boy who
developed cutaneous LP 1 week after co-administration of
the MMR (Priorix; GlaxoSmithKline, Genval, Belgium) and
DTap-IPV (Tetravac; Sanofi Pasteur MSD, Brussels,
Belgium) vaccines.!? He had no laboratory testing performed
at the time of diagnosis. In the second case, a 34-year-old
American male presented with an eruption of LP 4 weeks

after receiving a single dose of the Tdap vaccine (Adacel).*10
Laboratory serology was negative for HCV antibodies.

Similar to the patient reported by Ghasri et al., our patient
was an adult male who received the Tdap vaccine (Adacel).
Each 0.5-mL dose of Adacel contains diphtheria toxoid, teta-
nus toxoid, acellular pertussis antigens (pertactin, filamen-
tous hemagglutinin, detoxified pertussis toxin, fimbriae) as
well as aluminum phosphate, 2-phenoxyethanol, and resid-
ual amounts of formaldehyde and glutaraldehyde.'® Given
the complex composition of the vaccine, the patient’s LP
may be due to a single ingredient or a combination of the
ingredients in the vaccine.

In contrast to the patient reported by Ghasri et al., our patient
was infected with HCV. The association between LP and HCV
is well-documented, and a series of recent meta-analyses show
an increased risk of LP in populations with HCV.2? Although
HCV’s role in the pathogenesis of LP has not been completely
elucidated, numerous hypotheses have been proposed. LP is
thought to be a manifestation of a T-cell-mediated immune
phenomenon directed against basal keratinocytes. In patients
with HCV, it has been postulated that the virus may act as a
superantigen to activate self-reactive T cells or precipitate lym-
phocyte-induced basal cell damage following presentation of
viral particles by Langerhans cells.!”

In our patient, the temporal association between the Tdap
vaccination and the onset of LP suggests Tdap-induced LP.
While his underlying HCV infection may have played a
pathogenic role, we believe the Tdap vaccine initiated the
onset of LP in an already susceptible individual. As proposed
by Sato et al.,'? vaccinations and the HCV virus may act syn-
ergistically to trigger LP. Of note, toxoid and protein vac-
cines (i.e. the Tdap vaccine), as well as inactivated viral
vaccines (i.e. the influenza vaccine), induce higher-affinity
antibodies and superior immune memory due to the
T-dependent responses they elicit.!® Perhaps, in our patient,
the T-cell-mediated anti-HCV immune response acted syn-
ergistically with the T-dependent response to the Tdap vac-
cine and manifested in the skin as LP. Of note, the Centers
for Disease Control and Prevention (CDC) has updated their
guidelines to recommend expanding the use of the Tdap vac-
cination.!® Therefore, in areas with a high prevalence of
HCYV infection, we may expect to see more cases of LP fol-
lowing administration of Tdap vaccine.

It is likely that many cases of vaccine-induced LP are
misdiagnosed. For example, our patient initially presented to
a local Emergency Department, where he was treated with
intramuscular penicillin for presumed syphilis infection. We
therefore hope that this case will serve to educate healthcare
providers about vaccine-induced LP and, in particular, the
need to counsel HCV-infected patients about the potential
risks of immunization. Of course, given the rarity and rela-
tive ease of treatment of LP, we do not believe such risks
outweigh the immense benefits of vaccinations. Rather, we
hope that an awareness of vaccine-induced LP will enable its
prompt diagnosis and treatment and thereby reduce the asso-
ciated morbidity in our patients.
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