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Wolf’s isotopic response is the occurrence of an unrelated
cutaneous disorder in an area of healed skin previously
affected by another pathology (1, 2), the most frequent
being granulomatous reactions followed by dysimmune
reactions and malignancies (3). Cutaneous graft versus
host disease (GVHD) presenting as an isotopic response
is very rare. We describe here an unusual manifestation
of the aforementioned disorder and review the literature
on this topic.

CASE REPORT

A 69-year-old Caucasian man presented with erythematous and
hyperpigmented scaly plaques, which were either sharply or
vaguely demarcated. They were predominantly located in the
dermatome T4, with similar lesions on the upper back, shoulders
and neck outside of T4 (Fig. 1).

His medical history revealed a myelodysplastic syndrome
type refractory anaemia with excess blasts (RAEB), for which
he had received an allogeneic stem cell transplant with a hu-
man leukocyte antigen (HLA) mismatch in December 2007
and donor lymphocytes in May 2008. He had received GVHD
prophylaxis, comprising 30 mg methotrexate on day 1 after
transplantation, and 20 mg on days 3 and 6, in addition to
tacrolimus, starting a day before transplantation at 3 mg/day
and reduced by 0.5 mg approximately every 3 weeks, over a
period of 18 weeks. He had not developed an acute GVHD.
He had received prednisolone for autoimmune hepatitis and
polymyalgia rheumatica until one month before the appearance

Fig. 1. Erythematous and hyperpigmented scaly plaques, either sharply or vaguely demarcated:
(a) on the right side of the thorax, dermatome Th 4; (b) on the back, shoulders and neck; (c) on the
chest, dermatome Th 4; and (d) on the upper back, outside of Th 4.
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of his skin lesions, the maximum daily dose administered being
50 mg, which had been gradually reduced to 2 mg. The patient
had had herpes zoster in the right dermatome T4 approximately
8 months before he presented at our department, which had
been treated with ibuprofen 600 mg 3 times a day, tramadol
50 mg once daily and topically with fusidic acid gauze as an
infection prophylaxis. As he had presented himself 10 days
after the onset of symptoms, no aciclovir had been given. Due
to persistent post-herpetic neuralgia, gabapentin 600 mg 3 times
daily had been prescribed. He had been free of skin lesions for
approximately 30 months after receiving allogeneic bone mar-
row transplantation (BMT).

Two 4-mm skin punch biopsies were taken, one from the upper
back outside of T4 and another from the affected skin within T4.

Dermatohistopathological analysis revealed a superficial
interface-dermatitis with hypergranulosis, orthohyperkeratosis
and pigment incontinence, a complete loss of the epidermal
stratum basale, as well as subepidermal detachment. A sparse
and lymphocytic inflammatory infiltrate with a few eosinophilic
granulocytes was present, but remained confined to the super-
ficial dermis (Fig. 2). Dermatohistopathological differential
diagnosis was a lichenoid drug eruption or a chronic GVHD.
The sparse inflammatory infiltrate in the dermo-epidermal
junction zone was unusual for a lichen planus or for a lichenoid
drug reaction and the few eosinophils also did not strengthen
the case for the latter diagnosis.

PCR did not detect varicella zoster virus (VZV)-DNA from a
lesional skin sample. Serological testing with an enzyme-linked
immunosorbent assay (ELISA) showed a borderline result for
VZV IgM and a positive result for VZV IgG, compatible with
a past VZV infection.

The patient was diagnosed with a post-her-
petic isotopic response of GVHD following
allogeneic stem cell transplantation, due to
the consecution of skin lesions as well as
dermatohistopathology. Topical therapy with
triclosan 1% and betamethasone 0.2% in a
petrolatum-based ointment was initiated and
the patient was referred to private practice
for further medical supervision.

DISCUSSION

Infection with VZV or herpes simplex
virus (HSV) is the most common pre-
disposing skin disorder for an isotopic
response (4).

Of all isotopic responses following
a VZV/HSV infection, the secondary
cutaneous pathology is, in most cases,
a granulomatous reaction, with 60 cases
recorded so far, followed by dysimmune
reactions (45 cases), malignancies (32
cases), leukaemic or lymphomatous

Acta Derm Venereol 92



384

Letters to the Editor

eosin (H&E) x200, (b) H&E x100.

infiltrations (19 cases), infections (15 cases) or other
various causes (23 cases), summarized in Table SI (avail-
able from: http: //www.medicaljournals.se/acta/content/?
doi=10.2340/00015555-1290) (3—7). The most common
granulomatous reaction is granuloma annulare (3) and the
prevailing immunoreactive lesions are lichenoid reactions
(3). A wide range of malignancies can present as isoto-
pic responses, ranging from skin metastasis of primary
breast cancer (8), through squamous cell carcinoma (1)
to leukaemic infiltration (9) or lymphoma (10). The do-
minance of fungal and viral infections hints at deficient
local cellular immunity, as hypothesized by Ruocco et al.
(3). A multitude of other skin pathologies can present as
isotopic responses, including comedones (11), Stevens-
Johnson syndrome (12) and keloid (13).

GVHD is a common complication of allogeneic BMT.
It develops due to a HLA mismatch between the donor
and the recipient, when mature donor T cells transplan-
ted with the graft recognize the recipient’s tissue as
foreign and initiate an immunological response (14).

To date, seven cases of GVHD manifesting as a
post-herpetic isotopic response have been described, as
summarized in Table SII (available from: http://www.
medicaljournals.se/acta/content/?doi=10.2340/00015
555-1290) (15-19), as well as two cases following a
dermatomal pattern, without a confirmed diagnosis of
herpes zoster infection in the affected area (20). Three
further linear GVHD reactions following Blaschko’s lines
(21-24) and one case of GVHD occurring in the area of
total lymphoid irradiation (25) have been published. All
patients with a post-herpetic GVHD had received al-
logeneic bone marrow transplantation. Our case brings
the total of published cases of patients having developed
GVHD as a post-herpetic isotopic response to eight.
Nevertheless, this patient is the first recorded case of
GVHD developing as a post-herpetic isotopic response
presenting a dermatomal and non-dermatomal pattern.
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Fig. 2. Two skin biopsies taken from the upper back, (a) outside the area previously affected by herpes
zoster and (b) from the area affected by herpes zoster. Superficial interface dermatitis with a lymphocytic
infiltrate and pigment incontinence. In (a), complete loss of the stratum basale and décollement of the
epidermis (arrow), hypergranulosis and orthohyperkeratosis. Infiltrate with eosinophilic granulocytes in the
dermo-epidermal junction zone. In comparison, in (b), sparse lymphocytic infiltrate in the dermo-epidermal
junction zone (arrowhead) with a vacuolar degeneration of the basement membrane. (a) Haematoxylin and

10.

11.

12.

13.

14.

15.

16.

17.

18.

The authors declare no conflicts of
interest.

REFERENCES (full list)

1. Wyburn-Mason R. Malignant chan-
ge arising in tissues affected by herpes.
Br Med J 1955; 2: 1106-1109.

2. WolfR, Brenner S, Ruocco V, Filioli
FG. Isotopic response. Int J Dermatol
1995; 34: 341-348.

3. Ruocco V, Brunetti G, Puca RV,
Ruocco E. The immunocompromi-
sed district: a unifying concept for
lymphoedematous, herpes-infected
and otherwise damaged sites. J Eur
Acad Dermatol Venereol 2009; 23:
1364-1373.

4. Ruocco V, Ruocco E, Ghersetich I,
Bianchi B, Lotti T. Isotopic response
after herpesvirus infection: an update. J Am Acad Dermatol
2002; 46: 90-94.

. Lee JH, Kim HS, Kim HO, Park YM. A Case of post-zoster

eosinophilic dermatosis. Ann Dermatol 2009; 21: 274-276.

. Ghorpade A. Wolf’s isotopic response — lichen planus at

the site of healed herpes zoster in an Indian woman. Int J
Dermatol 2010; 49: 234-235.

. Ghorpade A. Wolf’s isotopic response — furuncles at the site

of healed herpes zoster n an Indian male. Int J Dermatol
2010; 49: 105-107.

. Cecchi R, Brunetti L, Bartoli L, Pavesi M, Giomi A. Zoste-

riform skin metastases rom breast carcinoma in association
with herpes zoster. Int J] Dermatol 1998; 37: 476-477.

. Anhalt AW, Forsey RR. Herpes zoster, leukaemia cutis and

leukaemic infiltration of he lesions of herpes zoster. Can Med
Assoc J 1956; 75: 750-751.

Aloi FG, Appino A, Puiatti P. Lymphoplasmocytoid lymp-
homa arising in herpes zoster scars. J Am Acad Dermatol
1990; 22: 130-131.

del Rio E, Nova A, Allegue F, Fachal C, Veiga HA, Penaranda
JM. Comedones appearing after herpes zoster infection: a
report of 7 cases. Arch Dermatol 1997; 133: 1316-1317.
Tenea D. Carbamazepine-induced Stevens-Johnson syndrome
sparing the skin previously affected by herpes zoster infection
in a patient with systemic lupus erythematosus: a reverse iso-
topic phenomenon. Case Rep Dermatol 2010; 2: 140-145.
Requena L, Kutzner H, Escalonilla P, Ortiz S, Schaller J, Ro-
hwedder A. Cutaneous reactions at sites of herpes zoster scars:
an expanded spectrum. Br J Dermatol 1998; 138: 161-168.
Rupec RA, Plewig G. Graft-versus-Host-Disease: Ein in-
terdisziplindres Problem aus der Sicht des Dermatologen. J
Dtsch Dermatol Ges 2004; 2: 249-259.

Lacour JP, Sirvent N, Monpoux F, Perrin C, Castanet J,
Michel G, et al. Dermatotmal chronic cutaneous graft-versus-
host disease at the site of prior herpes zoster. Br J Dermatol
1999; 141: 587-589.

Cordoba S, Fraga J, Bartolome B, Garcia-Diez A, Fernandez-
Herrera J. Giant cell lichenoid dermatitis within herpes zoster
scars in a bone marrow recipient. J Cutan Pathol 2000; 27:
255-257.

Sanli H, Anadolu R, Arat M, Ekmekci P, Birol A, Erdem C,
et al. Dermatomal lichenoid graft-versus-host disease within
herpes zoster scars. Int J Dermatol 2003; 42: 562-564.
Kawano N, Gondo H, Kamimura T, Aoki K, Iino T, Ishikawa
F, et al. Chronic graft-versus-host disease following varicella-
zoster virus infection in allogeneic stem cell transplant
recipients. Int J Hematol 2003; 78: 370-373.



19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Baselga E, Drolet BA, Segura AD, Leonardi CL, Esterly
NB. Dermatomal lichenoid chronic graft-vs-host disease
following varicella-zoster infection despite absence of viral
genome. J Cutan Pathol 1996; 23: 576-581.

Freemer CS, Farmer ER, Corio RL, Altomonte VL, Wagner
JE, Vogelsang GB, et al. Lichenoid chronic graft-vs-host di-
sease occurring in a dermatomal distribution. Arch Dermatol
1994; 130: 70-72.

Beers B, Kalish RS, Kaye VN, Dahl MV. Unilateral linear
lichenoid eruption after bone marrow transplantation: an
unmasking of tolerance to an abnormal keratinocyte clone?
J Am Acad Dermatol 1993; 28: 888—892.

Kikuchi Y, Matsuyama A, Nomura K. Zosteriform metastatic
skin cancer: report of three cases and review of the literature.
Dermatology 2001; 202: 336-338.

Wilson BB, Lockman DW. Linear lichenoid graft-vs-host
disease. Arch Dermatol 1994; 130: 1206—1208.

Cohen PR, Hymes SR. Linear and dermatomal cutaneous
graft-versus-host disease. South Med J 1994; 87: 758-761.
Okamoto S, Takahashi S, Inoue T, Tojo A, Tani K, Kikuchi
A, et al. Cutaneous chronic graft-versus-host disease locali-
zed to the field of total lymphoid irradiation. Bone Marrow
Transplant 1996; 17: 111-113.

Gibney MD, Nahass GT, Leonardi CL. Cutaneous reactions
following herpes zoster infections: report of three cases
and a review of the literature. Br J Dermatol 1996; 134:
504-509.

Ruocco E, Baroni A, Cutri FT, Filioli FG. Granuloma annu-
lare in a site of healed herpes zoster: Wolf’s isotopic response.
J Eur Acad Dermatol Venereol 2003; 17: 686—-688.

Sanli HE, Kocyigit P, Arica E, Kurtyuksel M, Heper AO,
Ozcan M. Granuloma annulare on herpes zoster scars in a
Hodgkin’s disease patient following autologous peripheral
stem cell transplantation. J Eur Acad Dermatol Venereol
2006; 20: 314-317.

Watanabe D, Kuhara T, Ishida N, Tamada Y, Matsumoto Y.
Sarcoid tissue reaction on herpes zoster scars in a myelo-
dysplastic syndrome patient: Wolf’s isotopic response. J Eur
Acad Dermatol Venereol 2009; 23: 475-477.

Watanabe T, Yoshida Y, Yamamoto O. Papules on the nape.
Postherpetic granuloma annulare-like reaction (Wolf isotopic
response). Arch Dermatol 2009; 145: 589-594.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Letters to the Editor 385

Fernandez-Redondo V, Amrouni B, Varela E, Toribio J.
Granulomatous folliculitis at sites of herpes zoster scars:
Wolf’s isotopic response. J Eur Acad Dermatol Venereol
2002; 16: 628-630.

Schena D, Barba A, Chieregato C. Granulomatous follicu-
litis as a manifestation of post-herpetic isotopic response.
J Eur Acad Dermatol Venereol 2001; 15: 473-475.

Snow JL, el-Azhary RA, Gibson LE, Estes SA, Espy MJ,
Smith TF. Granulomatous vasculitis associated with herpes
virus: a persistent, painful, postherpetic papular eruption.
Mayo Clin Proc 1997; 72: 851-853.

Gutzmer R, Kiehl P, Hausmann M, Kapp A, Weiss J. Postzos-
terische Granulome mit Nachweis von Varizella-zoster-Virus-
DNA in den Granulomen. Hautarzt 2001; 52: 1111-1114.
Ezra N, Ahdout J, Haley JC, Chiu MW. Granuloma annulare
in a zoster scar of a patient with multiple myeloma. Cutis
2011; 87: 240-244.

De Somer L, Wouters C, Morren MA, De Vos R, Van Den
Oord J, Devriendt K, et al. Granulomatous skin lesions com-
plicating Varicella infection in a patient with Rothmund-
Thomson syndrome and immune deficiency: case report.
Orphanet J Rare Dis 2010; 5: 37.

Ladoyanni E, Rajpar S, Rodriguo T, Snead D, Ahmed I.
An eruption after herpes zoster infection. Granulomatous
reaction within atrophic VZV scars. Clin Exp Dermatol
2010; 35: 331-332.

Araki E, Kambe N, Takahashi K, Miyachi Y, Utani A. Mul-
tiple dermatomal daughter lesions of postzoster granuloma.
Br J Dermatol 2007; 156: 1369-1371.

Chang SE, Bae GY, Moon KC, Do SH, Lim YJ. Subcuta-
neous granuloma annulare following herpes zoster. Int J
Dermatol 2004; 43: 298-299.

Bell HK, King CM. An isotopic response to patch testing.
Contact Dermatitis 2003; 49: 171-172.

Kim M-B, Jwa S-W, Ko H-C, Kim S-J, Kwon K-S, Oh
C-K. A case of secondary cutaneous mucinosis following
herpes zoster: Wolf’s isotopic response. Int J Dermatol
2009; 48: 212-214.

Zalaudek I, Leinweber B, Richtig E, Smolle J, Hofmann-
Wellenhof R. Cutaneous zosteriform melanoma metastases
arising after herpes zoster infection: a case report and review
of the literature. Melanoma Res 2003; 13: 635-639.

Acta Derm Venereol 92



