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Lichen planus remission is associated with a decrease
of human herpes virus type 7 protein expression
in plasmacytoid dendritic cells
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Abstract The cause of lichen planus is still unknown.

Previously we showed human herpes virus 7 (HHV-7)

DNA and proteins in lesional lichen planus skin, and sig-

nificantly less in non-lesional lichen planus, psoriasis or

healthy skin. Remarkably, lesional lichen planus skin was

infiltrated with plasmacytoid dendritic cells. If HHV-7 is

associated with lichen planus, then HHV-7 replication

would reduce upon lichen planus remission. HHV-7 DNA

detection was performed by nested PCR and HHV-7 pro-

tein by immunohistochemistry on lesional skin biopsies

from lichen planus patients before treatment and after

remission. Biopsies were obtained from lichen planus le-

sions before treatment (n = 18 patients) and after remission

(n = 13). Before treatment 61% biopsies contained HHV-7

DNA versus 8% after remission (P = 0.01). HHV-7-pro-

tein positive cell numbers diminished significantly after

remission in both dermis and epidermis. Expression of

HHV-7 was mainly detected in BDCA-2 positive plasma-

cytoid dendritic cells rather than CD-3 positive lympho-

cytes. HHV-7 replicates in plasmacytoid dendritic cells in

lesional lichen planus skin and diminishes after remission.

This study further supports our hypothesis that HHV-7 is

associated with lichen planus pathogenesis.
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Introduction

Lichen planus is clinically characterized by flat topped

polygonal, itchy erythematous papules with Wickams’

striae, nail deformation, and white mucosal patches [4].

The histopathological substrate comprises a dermal band

like (lichenoid) lymphocytic infiltrate directed towards the

basal epidermal layer with destruction of the basal mem-

brane and apoptosis of epidermal cells (colloid bodies). A

viral cause infecting skin cells has been proposed. Hepatitis

C virus was epidemiologically linked to lichen planus [14],

but this finding could not be confirmed in later studies [13].

We recently described an association of human herpes

virus type 7 (HHV-7) DNA and large infiltrates of plas-

macytoid dendritic cells (associated with virally induced

inflammatory processes) in lesional skin of lichen planus

patients but not in non-lesional skin of the same patients

[5]. Moreover, skin of healthy volunteers and of patients

with another inflammatory skin condition like psoriasis

showed significantly less HHV-7 activity. Others have

described plasmacytoid dendritic cell recruitment with

interferon-alpha and antiviral protein MxA production, in

oral and cutaneuous lichen planus lesions [16, 18]. The

presence of HHV-7 in lesional skin could play a role in the
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pathogenesis of lichen planus. HHV-7 is an ubiquitous

organism affecting more than 90% of the adult population

worldwide, and primary infection occurs mainly during

early childhood [1]. Like Epstein Barr virus reactivation is

associated with Burkitt lymphoma, reactivation of HHV-7

during adulthood could be associated with lichen planus.

To support this hypothesis, we quantified and compared the

presence of HHV-7 DNA and protein in lesional lichen

planus skin before, and after treatment-induced remission.

Materials and methods

The hospital medical ethics review board approved this

study. Before entering the study, patients gave their written

informed consent to participate. Skin biopsies were collected

in a follow up study from the same patient group with lichen

planus as described before [5]. In short, before treatment was

initiated, two 4 mm full thickness skin biopsies were ob-

tained from lesional skin. Patients were treated with 40 mg

prednisone per os daily, diminished with 5 mg every other

day until a daily dose of 20 mg was reached. From that point

on, the prednisone dosage was diminished with 5 mg per

week. If new lichen planus lesions recurred, the previous

dose was administered and diminishment halted for 3 weeks.

In case prednisone treatment was contra-indicated, other

treatment options like topical corticosteroids, oral acitretin

(0.5 mg/kg body weight) and psoralen ultraviolet A com-

bined photo therapy were considered, depending on the ex-

tent of lesions and underlying medical conditions.

Treatment was terminated after complete clinical

remission was achieved and 2 weeks later, provided no

disease activity had recurred, another two biopsies were

collected from recovered lesional skin adjacent to the

pretreatment biopsy sites. Both time points biopsies were

taken, one biopsy was processed for routine histopathology

and examined by both a pathologist and a dermatologist

separately to confirm the lichen planus diagnosis or signs

of ongoing inflammation. The final diagnosis was made on

mutual agreement and based on typical lichen planus

associated dermatopathological signs like parakeratosis,

wedge shaped hypergranulosis, saw-tooth configured rete

ridges, vacuolar degeneration of the basal layer, colloid

bodies, a band-like dermal inflammatory infiltration and

pigment incontinence [17].

The second biopsy of each time point was snap frozen

in liquid nitrogen, stored at minus 80�C, and thawed later

for molecular biological analysis (HHV-7 DNA). DNA

isolation and the nested PCR techniques have been pre-

viously described [5, 12]. The amplified fragment

(296 bp) was identified by gel electrophoresis. The lower

limit of detection of the PCR is 1–5 copies of HHV-7

DNA.

We performed immunohistochemistry as described be-

fore [5, 11]. The antibodies used in this study were directed

against: HHV-7, clone 5E1 and clone KR4, both resulting

in a similar specific staining pattern (data not shown; Ad-

vanced Biotechnologies Inc., Columbia, MD), CD3 (pan T

cell marker; clone SK7, FITC-conjugated; BD Biosciences,

San Jose, CA), and BDCA-2 (plasmacytoid dendritic cell

marker; clone AC144, FITC conjugated; Miltenyi Biotec,

Bergisch Gladbach, Germany). In the single-staining

experiments we used clone 5E1 (directed against HHV-7

tegument protein pp85), but unfortunately this clone was

no longer available at the time we performed the double

staining. For this reason we used in the double staining

experiments clone KR4 (directed against an unknown

HHV-7 epitope). In brief the following sequence of steps

was applied for single staining: blocking endogenous per-

oxidase activity; anti-HHV-7 (clone 5E1); biotin-conju-

gated goat anti-mouse antibody (Dako); horseradish

peroxidase-conjugated streptavidin; and for clone KR4 a

TSA amplification step (Perkin Elmer) was applied. In four

patients specimens obtained before and after remission

were double stained for HHV-7 and CD3 or for HHV-7 and

BDCA-2. In this case the following incubation steps were

performed: blocking endogenous peroxidase activity; anti-

HHV-7 (clone KR4); biotin-conjugated goat anti-mouse

antibody (Dako); horseradish peroxidase-conjugated

streptavidin; TSA amplification according to the manu-

facturer’s protocol (Perkin Elmer); an AEC kit to visualize

the peroxidase activity (Vector); blocking potential avail-

able biotin, anti-mouse immunoglobulin, and peroxidase

activity; FITC-BDCA-2 or FITC-CD3 antibody; rabbit

anti-FITC (Dako); peroxidase-conjugated goat anti-rabbit

(Dako) for BDCA-2 and phosphatase-conjugated goat anti-

rabbit (Dako) for CD3; for BDCA-2 a TSA amplification

step followed by phosphatase-conjugated streptavidin; and

finally an AP kit (Vector) to visualize the phosphatase

activity. All single-stained sections were counterstained

with Mayer’s hematoxylin (Fluka). The expression of sin-

gle and double stained cells was counted in each entire

section at 200· magnification using a standard binocular

light microscope (Olympus, Tokyo, Japan) equipped with a

0.5 · 0.5 mm ocular grid. The number of cells in the

epidermis was expressed per mm and the number in the

dermis per mm2.

During a follow up period of 1 year, visits were

scheduled every 6 months. In case a patient experienced a

relapse in between follow up visits, or after the initial

1 year follow up period, extra visits were performed at the

patient’s initiative for additional monitoring and treatment.

Patients without a relapse on record were interviewed by

telephone to exclude disease reoccurrence. The Wilcoxon

rank sum test was used for statistical analysis of cell counts

between samples before and after remission and the
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McNemar test for binominal data; P £ 0.05 was consid-

ered significant.

Results

Eighteen patients entered this study with a mean age of

43.9 ± 11.5 years at the time of inclusion (mean age of

12 males was 41.7 ± 10.9 and for 6 females

48.4 ± 12.3 years). The mean disease duration was

4.7 ± 3.3 months (Table 1). Lesional biopsies were taken

from the lower leg in 14 cases, 3 times from the trunk and

in 1 patient from the wrist. Fourteen patients were treated

with oral prednisone, two patients received local cortico-

steroid treatment, one psoralen and ultraviolet A photo

therapy and one acitretin. Three patients were lost to follow

up, two patients refused biopsies after remission but their

relapse data could be recorded. From the remaining 13

patients, biopsies could be collected after remission. The

mean treatment duration until remission was

136 ± 60 days (in the prednisone treated subgroup

134 ± 60 days, in the subgroup who received other treat-

ment modalities 148 ± 74 days). In 4 out of 13 biopsies a

minimal remnant inflammatory infiltrate around the basal

layer was still present, in spite of clinical remission.

During follow up (with a minimum period of

30 months) 9 out of 16 patients experienced a relapse of

lichen planus symptoms, 6 patients within 1 year, 3 within

4 years. All relapses occurred in patients treated with oral

prednisone. In 2 patients with relapses, remnant inflam-

mation after remission had been noticed.

In 11/18 (61%) patients lichen planus affected skin

contained HHV-7 specific DNA before treatment compared

to 1/13 (8%) patients after remission (P = 0.01, McNemar

test). In one patient (no. 15) HHV-7 DNA was detected

after remission whereas before treatment no HHV-7 DNA

was found.

Immunohistochemical single staining for the presence of

HHV-7 tegument protein revealed that before treatment the

mean number of HHV-7 positive cells was 58.9 ± 33.4 per

mm2 in the dermis and 12.7 ± 11.7 per mm in the epi-

dermis (Fig. 1). After remission the number of positive

cells had dropped to 13.3 ± 12.2 and 3.3 ± 2.2, respec-

tively (P < 0.05 with the paired samples t test).

Immunohistochemical double staining was performed

on skin specimens of four patients to investigate whether

HHV-7 protein expression may be associated with T cells

or plasmacytoid dendritic cells, which both represent

major constituents of the inflammatory infiltrate. We

found a considerable number of HHV-7/BDCA-2 double

positive cells in lesional lichen planus skin before treat-

ment but not after treatment (Fig. 2). The number of

single stained BDCA2 positive cells decreased approxi-

mately twofold ‘‘before treatment’’ compared to ‘‘after

remission’’ (Table 1). With HHV-7/CD3 double staining,

we predominantly observed single stained HHV-7 or CD3

cells whereas only an occasional double positive cell

could be found (Fig. 3).

Discussion

Lichen planus is characterized by a band-like lymphocytic

infiltrate, which seems to be involved in an attack of the

basal epidermal layer. It is suggested that these T lym-

phocytes are directed towards infected skin cells express-

ing viral antigens. Molecular mimicry is a second

conceivable inflammatory mechanism initiated by micro-

bial antigens or microbial-reactive T lymphocytes that

cross react with self antigens sharing homology (i.e., basal

layer structures).

In our previous study we localized HHV-7 pp85 antigen

containing cells in lesional lichen planus tissue around de

dermo-epidermal junction, coinciding with the location of

the inflammatory infiltrate [5]. In addition, we detected

high numbers of plasmacytoid dendritic cells (cells that are

associated with the clearance of virally induced diseases)

within the infiltrate. The presence of HHV-7 DNA and

HHV-7 antigen did not coincide with non-lesional lichen

planus skin, psoriatic skin and normal skin from healthy

donors. Since HHV-7 was not found in psoriatic skin

(which is also characterized by a lymphocytic infiltrate) it

is unlikely that HHV-7 in lichen planus is a reflection of an

innocent bystander in a dense influx of lymphocytes.

Moreover, in the current study we could localize HHV-7

protein, mainly in BDCA-2 positive plasmacytoid dendritic

cells and sporadic in CD3 positive lymphocytes. This is

remarkable since HHV-7 has been characterized as a

T-lymphotropic virus [10]. Our results suggest that plas-

macytoid dendritic cells can also host HHV-7. This is

conceivable since plasmacytoid dendritic cells express

CD4 [15], which is the main receptor used by HHV-7 to

enter target cells [21].

Here we investigated the effect of therapy-induced

remission of lichen planus on HHV-7 replication. Both the

number of HHV-7 DNA containing skin samples and the

absolute number of HHV-7 antigen containing skin cells

(in dermis and epidermis) diminished significantly after

treatment-induced remission. Since we included a 2-week

washout period between treatment termination and

obtaining the post remission biopsies, a direct medication

effect on viral replication is unlikely. In contrast to a

fourfold diminution in HHV-7 positive cells after treat-

ment, there was only a twofold reduction in the number of

BDCA2 positive plasmacytoid dendritic cells. This makes

it unlikely that the diminished HHV-7 expression only

Arch Dermatol Res (2007) 299:213–219 215

123



T
a

b
le

1
T

re
at

m
en

t
ch

ar
ac

te
ri

st
ic

s
an

d
H

H
V

-7
d

at
a

b
ef

o
re

tr
ea

tm
en

t
an

d
af

te
r

re
m

is
si

o
n

P
at

ie
n

t
D

is
ea

se

d
u

ra
ti

o
n

(m
o

n
th

s)

T
re

at
m

en
t

m
o

d
al

it
y

T
re

at
m

en
t

d
u

ra
ti

o
n

(d
ay

s)

B
io

p
sy

si
te

R
el

ap
se

in
te

rv
al

(m
o

n
th

s)

B
ef

o
re

tr
ea

tm
en

t
A

ft
er

re
m

is
si

o
n

H
H

V
-7

p
o

si
ti

v
e

ep
id

er
m

al

ce
ll

s

H
H

V
-7

p
o

si
ti

v
e

d
er

m
al

ce
ll

s

B
D

C
A

2

p
o

si
ti

v
e

ce
ll

s

H
H

V
-7

/

B
D

C
A

2

d
o

u
b

le

p
o

si
ti

v
e

ce
ll

s

H
H

V
-7

P
C

R

H
H

V
-7

p
o

si
ti

v
e

ep
id

er
m

al

ce
ll

s

H
H

V
-7

p
o

si
ti

v
e

d
er

m
al

ce
ll

s

B
D

C
A

2

p
o

si
ti

v
e

ce
ll

s

H
H

V
-7

/B
D

C
A

2

d
o

u
b

le

p
o

si
ti

v
e

ce
ll

s

H
H

V
7

P
C

R

P
at

h
o

lo
g

y

1
1

2
P

re
d

n
is

o
n

e
6

6
L

o
w

er
le

g
5

5
,1

2
4

,7
P

o
si

ti
v

e
8

,8
8

,8
N

eg
at

iv
e

N
o

rm
al

2
2

P
re

d
n

is
o

n
e

1
6

9
L

o
w

er
le

g
1

3
5

,7
8

9
,2

P
o

si
ti

v
e

6
,2

1
1

,1
N

eg
at

iv
e

N
o

rm
al

3
1

2
P

re
d

n
is

o
n

e
1

3
9

L
o

w
er

le
g

N
o

n
e

4
,7

1
1

,7
1

1
8

,7
3

8
,7

P
o

si
ti

v
e

3
,3

4
5

,3
6

5
1

1
N

eg
at

iv
e

N
o

rm
al

4
5

P
re

d
n

is
o

n
e

7
2

L
o

w
er

le
g

1
6

,7
5

3
P

o
si

ti
v

e
N

A
N

A
N

A
N

A

5
6

P
re

d
n

is
o

n
e

6
4

F
o

o
t

6
2

,4
2

9
,4

N
eg

at
iv

e
4

,7
2

0
,5

N
eg

at
iv

e
In

fl
am

6
1

T
o

p
ic

al
N

A
F

o
o

t
N

A
5

3
,8

8
2

,9
2

8
1

3
,3

P
o

si
ti

v
e

N
A

N
A

N
A

N
A

N
A

N
A

7
6

P
U

V
A

9
6

L
o

w
er

le
g

N
o

n
e

2
2

,3
3

9
N

eg
at

iv
e

2
,3

5
,9

N
eg

at
iv

e
In

fl
am

8
1

P
re

d
n

is
o

n
e

7
5

F
o

o
t

4
3

1
6

,9
6

7
P

o
si

ti
v

e
1

,8
5

,3
N

eg
at

iv
e

N
o

rm
al

9
4

T
o

p
ic

al
2

0
0

L
o

w
er

le
g

N
o

n
e

9
,6

2
3

6
9

,7
3

5
,3

P
o

si
ti

v
e

2
,9

6
3

8
1

2
,3

N
eg

at
iv

e
N

o
rm

al

1
0

2
P

re
d

n
is

o
n

e
2

0
5

W
ri

st
7

1
6

1
1

5
,9

N
eg

at
iv

e
3

,2
2

6
,9

N
eg

at
iv

e
In

fl
am

1
1

2
P

re
d

n
is

o
n

e
N

A
L

o
w

er
le

g
N

A
1

2
3

4
,9

P
o

si
ti

v
e

N
A

N
A

N
A

N
A

1
2

2
A

ci
tr

et
in

N
A

F
la

n
k

N
o

n
e

7
,4

3
8

,6
P

o
si

ti
v

e
N

A
N

A
N

A
N

A

1
3

7
P

re
d

n
is

o
n

e
9

5
B

ac
k

5
1

3
,4

6
6

,1
1

8
7

4
8

P
o

si
ti

v
e

4
1

7
,7

4
2

6
,7

N
eg

at
iv

e
N

o
rm

al

1
4

7
P

re
d

n
is

o
n

e
2

4
7

L
o

w
er

le
g

4
4

9
4

2
,8

N
eg

at
iv

e
2

,4
1

5
,5

N
eg

at
iv

e
N

o
rm

al

1
5

6
P

re
d

n
is

o
n

e
1

3
1

F
o

o
t

1
4

,1
9

7
9

,5
N

eg
at

iv
e

2
4

,7
P

o
si

ti
v

e
N

o
rm

al

1
6

2
P

re
d

n
is

o
n

e
N

A
B

ac
k

N
o

n
e

7
,4

3
5

,6
N

eg
at

iv
e

N
A

N
A

N
A

N
A

1
7

3
P

re
d

n
is

o
n

e
1

5
4

F
o

o
t

N
o

n
e

1
9

,3
1

1
9

,3
P

o
si

ti
v

e
0

,8
2

,5
N

eg
at

iv
e

In
fl

am

1
8

4
P

re
d

n
is

o
n

e
1

8
7

F
o

o
t

N
o

n
e

1
3

,1
1

0
6

,8
3

2
,7

5
,7

N
eg

at
iv

e
0

,8
3

,2
2

2
4

,3
N

eg
at

iv
e

N
o

rm
al

T
h

e
re

la
p

se
in

te
rv

al
w

as
co

u
n

te
d

fr
o

m
d

is
co

n
ti

n
u

at
io

n
o

f
tr

ea
tm

en
t

u
n

ti
l

th
e

fi
rs

t
re

la
p

se
.

H
H

V
-7

im
m

u
n

o
h

is
to

ch
em

ic
al

p
o

si
ti

v
e

d
er

m
al

an
d

ep
id

er
m

al
ce

ll
s

an
d

B
D

C
A

2
p

o
si

ti
v

e
ce

ll
s

w
er

e

co
u

n
te

d
p

er
m

m
2
.

S
o

m
e

b
io

p
si

es
af

te
r

re
m

is
si

o
n

sh
o

w
ed

m
in

im
al

b
as

al
la

y
er

in
fl

am
m

at
o

ry
ac

ti
v

it
y

(i
n

fl
am

)

N
A

n
o

t
av

ai
la

b
le

216 Arch Dermatol Res (2007) 299:213–219

123



depends on a reduced number of plasmacytoid dendritic

cells after treatment. Whether plasmacytoid dendritic cells

are carriers of HHV-7 driving the disease activity or that

these cells are infected as innocent bystanders, or actively

induce the inflammatory process is not yet clear and needs

further study.

HHV-7, a member of the beta herpes virus subfamily

was first discovered by Frenkel et al. [10] in CD4 positive

T lymphocytes of healthy individuals. It is an ubiquitous

virus with a worldwide prevalence exceeding 90%. Most of

the primo infections occur during infancy [1]. Since the

discovery of HHV-8 as the causative agent for Kaposi

sarcoma [3], all three human herpes viruses (HHV-6, -7

and -8) discovered in the last few decades have been

subjected to studies on their role in skin diseases of un-

known origin like pitryasis rosea [7] and exanthema subi-

tum [2, 19].

A shared characteristic of all herpes viruses is their

unique ability to persist in the host after primary infection,

and become reactivated later in life (sometimes after many

years of latency). Symptomatic reactivation of herpes

viruses is a well-known phenomenon in the daily derma-

tological practice. For example, shingles afflicting patients

later in life after acquisition of the causative varicella

zoster virus during childhood, and the recurrence of labial

and genital herpes simplex virus lesions after reactivation

of viral DNA. Human herpes virus 6 reactivation is be-

lieved to cause the drug related exanthema and systemic

side effect syndrome (DRESS) [6].

It is unlikely that HHV-7 primary infections cause li-

chen planus, since first transmission mostly occurs during

childhood, whereas lichen planus affects mainly patients

during midlife. Yet, it is conceivable that HHV-7 reacti-

vation triggers lichen planus, in the same fashion as Ep-

stein-Barr virus reactivation is associated with Burkitt

lymphoma.

The apparent paradoxical efficacy of steroid therapy in

lichen planus and a considered viral cause can be explained

by a ‘‘hit and run’’ model where the actual viral reacti-

vation would be short lived but subsequently responsible

for an independently propagated inflammatory skin reac-

tion. This could also explain why not in all patients HHV-7

was detected at the time of inclusion. Moreover, in one

patient (no. 15) HHV-7 DNA was detected after remission.

It is this patient that experienced a relapse 1 month later

and returned to the clinic for additional treatment. Possibly

HHV-7 can trigger lichen planus episodes, including re-

lapses, but resolve before clinical lichen planus symptoms

appear. The other patient (no. 4) with a relapse within

1 month unfortunately refused us a post remission skin

sample. On the other hand, the absence of HHV-7 repli-

cation in some of our patients could also be explained

assuming a multi causal pathogenesis for lichen planus.
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Fig. 1 Mean cell count (in mm for the epidermis and mm2 for the

dermis) of HHV-7 tegument pp85 positive cells with immunohisto-

chemical staining in lichen planus affected epidermis and dermis,

before treatment (white bars) and after remission (black bars). * and #

P < 0.05 with the Wilcoxon rank sum test

Fig. 2 Double positive stained plasmacytoid dendritic cells reflects

intracellular HHV-7 protein. BDCA-2 positive plasmacytoid dendritic

cells (blue stain) containing HHV-7 protein (red stain) in lesional LP

skin before (a) and after (b) treatment (overview 200· and inlay 400·
magnification)
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Further evidence for the causal association of HHV-7

and lichen planus could come from clinical studies on the

efficacy of anti-herpetic medication. Which drug would be

the best option is not yet clear. Guanoside analogons with

little side effects like acyclovir show little activity against

HHV-7 [8]. HHV-7 is more susceptible to cidofovir and

foscarnet but these drugs are known for serious side effects

[20].

Fredericks and Relman proposed a reconsideration of

Koch’s postulates for the identification of microbial anti-

gens as causative agents in diseases [9]. With data pre-

sented here and in our previous study [5] we were able to

meet with three out of their seven postulates for the

establishment of a causal relationship between HHV-7

and lichen planus. (1) Microbial nucleic acid sequences

were present in most cases in diseased sites and not in

sites that lack pathology. (2) Fewer nucleic acid se-

quences were found in hosts without the disease. (3)

Nucleic acid sequences correlates were present at a cel-

lular level. The fourth postulate, a decrease of the number

of nucleic acid sequences during resolution of the disease

and increase with relapse, was met in this study as far as

disease resolution is concerned. Unfortunately we did not

collect lesional biopsies in those patients that suffered

from relapses. HHV-7 reactivation during relapses will

have to be investigated in future studies. (5) The number

of nucleic acid sequences should correlate with disease

severity and (6) reproducibility of the evidence will have

to be met in future longitudinal studies. The seventh

postulate, clinical features and pathology should be con-

sistent with known biological characteristics of the mi-

crobe, will also have to be addressed in future studies

since still little is known about the effects of HHV-7

in vivo yet. The hypothesis of HHV-7 as the causative

agent for lichen planus deserves further research in larger

studies.

References

1. Black JB, Pellett PE (1999) Human herpesvirus 7. Rev Med Virol

9(4):245–262

2. Blauvelt A (2001) Skin diseases associated with human herpes-

virus 6, 7, and 8 infection. J Invest Dermatol Symp Proc

6(3):197–202

3. Chang Y, Cesarman E, Pessin MS, Lee F, Culpepper J, Knowles

DM, Moore PS (1994) Identification of herpesvirus-like DNA

sequences in AIDS-associated Kaposi’s sarcoma. Science

266(5192):1865–1869

4. De Vries HJC, Tank B, Hoeksema R (2005) Lichen planus and

graft-vs. host disease. In: Bos JD (ed) Skin immune system. CRC,

Boca Raton, pp 527–543

5. De Vries HJ, van Marle J, Teunissen MB, Picavet D, Zorgdrager

F, Bos JD, Weel J, Cornelissen M (2006) Lichen planus is

associated with human herpesvirus type 7 replication and infil-

tration of plasmacytoid dendritic cells. Br J Dermatol

154(2):361–364

6. Descamps V, Valance A, Edlinger C, Fillet AM, Grossin M,

Lebrun-Vignes B, Belaich S, Crickx B (2001) Association of

human herpesvirus 6 infection with drug reaction with eosino-

philia and systemic symptoms. Arch Dermatol 137(3):301–304

7. Drago F, Ranieri E, Malaguti F, Losi E, Rebora A (1997) Human

herpesvirus 7 in pityriasis rosea. Lancet 349(9062):1367–1368

8. Drago F, Vecchio F, Rebora A (2006) Use of high-dose acyclovir

in pityriasis rosea. J Am Acad Dermatol 54(1):82–85

9. Fredericks DN, Relman DA (1996) Sequence-based identification

of microbial pathogens: a reconsideration of Koch’s postulates.

Clin Microbiol Rev 9(1):18–33

10. Frenkel N, Schirmer EC, Wyatt LS, Katsafanas G, Roffman E,

Danovich RM, June CH (1990) Isolation of a new herpesvirus

from human CD4+ T cells. Proc Natl Acad Sci USA 87(2):748–

752

11. Goedkoop AY, de Rie MA, Picavet DI, Kraan MC, Dinant HJ,

van Kuijk AW, Tak PP, Bos JD, Teunissen MB (2004) Alefacept

therapy reduces the effector T cell population in lesional psoriatic

epidermis. Arch Dermatol Res 295(11):465–473

12. Goudsmit J, Renwick N, Dukers NH, Coutinho RA, Heisterkamp

S, Bakker M, Schulz TF, Cornelissen M, Weverling GJ (2000)

Human herpesvirus 8 infections in the Amsterdam cohort studies

(1984–1997): analysis of seroconversions to ORF65 and ORF73.

Proc Natl Acad Sci USA 97(9):4838–4843

13. Imhof M, Popal H, Lee JH, Zeuzem S, Milbradt R (1997)

Prevalence of hepatitis C virus antibodies and evaluation of

hepatitis C virus genotypes in patients with lichen planus. Der-

matology 195(1):1–5

14. Mokni M, Rybojad M, Puppin D Jr, Catala S, Venezia F, Djian R,

Morel P (1991) Lichen planus and hepatitis C virus. J Am Acad

Dermatol 24(5 Pt 1):792

15. Patterson S, Rae A, Hockey N, Gilmour J, Gotch F (2001)

Plasmacytoid dendritic cells are highly susceptible to human

immunodeficiency virus type 1 infection and release infectious

virus. J Virol 75(14):6710–6713

16. Santoro A, Majorana A, Roversi L, Gentili F, Marrelli S, Vermi

W, Bardellini E, Sapelli P, Facchetti F (2005) Recruitment of

dendritic cells in oral lichen planus. J Pathol 205(4):426–434

17. Weedon D (2002) Lichenoid (interface) dermatoses. In: Weedon

D (ed) Skin pathology. Churchill Livingstone, London, p 34

Fig. 3 HHV-7 replication does not coincide with lymphocytes.

HHV-7 positive cells (red stain) and CD3 positive lymphocytes

(blue stain) cells in lesional lichen planus skin are in majority

mutually exclusive (400· magnification)

218 Arch Dermatol Res (2007) 299:213–219

123



18. Wenzel J, Scheler M, Proelss J, Bieber T, Tuting T (2006) Type I

interferon-associated cytotoxic inflammation in lichen planus. J

Cutan Pathol 33(10):672–678

19. Yamanishi K, Okuno T, Shiraki K, Takahashi M, Kondo T, Asano

Y, Kurata T (1988) Identification of human herpesvirus-6 as a

causal agent for exanthem subitum. Lancet 1(8594):1065–1067

20. Yoshida M, Yamada M, Tsukazaki T, Chatterjee S, Lakeman FD,

Nii S, Whitley RJ (1998) Comparison of antiviral compounds

against human herpesvirus 6 and 7. Antivir Res 40(1–2):73–84

21. Zhang Y, Hatse S, De CE, Schols D (2000) CXC-chemokine

receptor 4 is not a coreceptor for human herpesvirus 7 entry into

CD4(+) T cells. J Virol 74(4):2011–2016

Arch Dermatol Res (2007) 299:213–219 219

123


	Lichen planus remission is associated with a decrease �of human herpes virus type 7 protein expression�in plasmacytoid dendritic cells
	Abstract
	Introduction
	Materials and methods
	Results
	Discussion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /DEU <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


