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Abstract: Hydroa vacciniforme-like lymphoma (HVLL) is an extremely rare lymphoma described in children that 
occurs mainly in Asia and Latin American countries. It is an Epstein-Barr virus (EBV)-positive lymphoproliferative 
disease (LPD) characterized by a monoclonal proliferation of T or NK cells. In this study, we report the clinical and 
pathological features of two Chinese patients with HVLL showed T-cell phenotype expressing CD4. The two patients 
generally presented with similar clinical histories of waxing and waning ulcerative blistering lesions for ten years 
or more until progression to systemic lymphoma. One patient died two months after progression and another is 
alive with disease. In the two cases, persistence infection of EBV may be attributed to the disease progression, and 
systemic lymphoma arising from HVLL behaves in an aggressive fashion and is predisposing to chemotherapeutic 
agent resistance.

Keywords: Hydroa vacciniforme, lymphoma, Epstein-Barr virus infections

Introduction

Hydroa vacciniforme-like lymphoma (HVLL) is 
an uncommon type of lymphoma occurring in 
children and often develops with long-standing 
hydroa vacciniforme (HV). This entity is associ-
ated with hypersensitivity to mosquito bites 
and sun sensitivity. HVLL and systemic Epstein-
Barr virus (EBV)-positive T-cell lymphoprolifera-
tive disease (T-LPD) of childhood were incorpo-
rated in the subgroup of EBV-positive T-LPD of 
childhood in the 2008 World Health Orga- 
nization (WHO) classification of tumors of 
hematopoietic and lymphoid tissues. Central to 
the disease was the relatively long clinical 
course before developing systemic lymphoma 
[1]. Very few cases of HVLL progression to sys-
temic lymphoma have been reported so far, 
and the current study describes two cases of 
HVLL advancing to systemic lymphoma, with 
similar presentation with “HV”-like skin lesions 
for ten years or over. In order to sustain our find-
ings and improve the knowledge on this dis-
ease, related literatures were reviewed. 

Case reports

Case 1

The patient was a 19-year-old Chinese female, 
admitted to our hospital on June 13, 2013, due 
to recurrent rash for sixteen years. Upon admis-
sion, she presented with fever and shortness of 
breath for three weeks. Her mother described 
that the patient initially presented with ery-
thematous, papules, nodules and blisters with 
distribution over the face, truck and extremities 
without fever at the age of three (Table 1). In 
July 2012, the skin lesions were intensified with 
itching, and skin biopsy of a papule obtained 
from the right leg was performed. Diffuse small-
to-medium-sized lymphocytes without atypia 
were observed in the dermis that extends into 
the subcutaneous fat. The infiltrate pattern of 
perivascular was found (Figure 1A, 1B). 
Diagnosis of HVLL was established on morphol-
ogy, immunophenotype (Figure 1C-E), T cell 
receptor (TCR) gene rearrangement (Table 2), 
and clinical manifestations, by which the patient 

http://www.ijcep.com


Lymphoma arising from HVLL

6404 Int J Clin Exp Pathol 2014;7(9):6403-6408

was treated with interferon (IFN)-α. Although 
the lesions were relieved and seemingly healed 
with depressed atrophic scars, she complained 
of fever accompanying with shortness of breath 
ten months later, and computed tomography 
(CT) examination showed generalized lymph-
adenopathy, pericardial and bilateral pleural 
effusion, abdominal and pelvic effusion, hepa-
tosplenomegaly and pelvic huge lumps. By anti-
biotic therapy and drainage of pericardial and 
pleural effusion, her temperature dropped 
down to normal, but remaining symptoms 
showed no sign of improvement. 

Physical examination after admission revealed 
systemic skin with extensive brownish patches 
and atrophic scar partially healed with dander 
at the surface (Table 1). Swollen lymph nodes 
were palpable under the jaw, the right axillary 
and inguen (maximum diameter being 2 cm). 
Stethoscopic chest examination revealed 
decreased breath at the bilateral lungs and dis-
tant cardiac sounds. Moderate hepatomegaly 
(3 cm below the right costal margin) was pal-
pable by abdominal examination. 

Laboratory work confirmed EBV infection with 
mild anemia, extremely high tumor burden and 
liver dysfunction (Table 2). Bone marrow 
involvement was possible because of positive 
TCRβ and TCRγ rearrangement detected by 
PCR. Echocardiographic assessment left ven-
tricle ejection fraction (LVEF) was 59%. Biopsy 
of the pelvic mass by histopathology revealed 
highly invasive T-cell lymphoma (Table 2), for 
which the patient was diagnosed as T-cell lym-
phoma (stage IV, group B). 

The patient’s disease was refractory to multiple 
chemotherapy regimens, and persisted despite 

two cycles of CHOP-like (cyclophosphamide, 
liposomal doxorubicin, vincristine and predni-
sone) and additional one cycle of GDP (gem-
citabine, dexamethasone and cisplatin). Her 
clinical condition was deteriorating, and EBV 
load remained uncontrolled. The patient died 
from disease progression on August 21, 2013.

Case 2 

The patient was an 18-year-old Chinese female, 
referred to our hospital on January 18, 2014. 
She described a ten-year history of recurrent 
facial erythema and blisters, and was diag-
nosed as “HV” a decade ago (Table 1). After 
treatment with prednisone, thalidomide and 
chloroquine, the lesions were improved but 
recurred with waxing and waning nature. In 
January 2011, facial skin biopsy was per-
formed, revealing lymphocytes infiltration with-
out atypia and moderate amounts of eosino-
phils in the superficial dermal around the blood 
vessels.

She was initially diagnosed as HVLL based on 
her clinical manifestation and skin biopsy histo-
pathology (Table 2), and responded to com-
bined prednisone, methotrexate and IFN-α, but 
relapsed soon after drug withdrawal. In 
November 2013, she developed bilateral nasal 
congestion and fever. Physical examination 
revealed nasal neoplasm, and biopsy identified 
infiltration of abnormal proliferation of lympho-
cytes into a large number of dead tissue. 
Pathological diagnosis of HVLL involving the 
nasal cavity was made on her clinical features 
(Table 2). 

On examination after admission, the patient 
had edema and flaky rash erythematous on her 

Table 1. Clinical features of two patients with HVLL

Case Sex Age, 
y

Clinical  
diagnosis Characteristics of lesions Systemic 

symptoms HMB Treatment Follow-
up

1a F 3 - Erythematous, papules, nodules and blisters 
with distribution over the face, truck and 
extremities, exacerbating in summer season

No Yes -

1b 18 HVLL Skin lesions intensified with itching No IFN-α

1c 19 T-cell lymphoma Systemic skin with extensive brownish patches 
and part healed with atrophic scar

Yes Chemotherapy DoD

2a F 8 HV Facial edema, erythemtous, papules and 
blisters, worseing in summer

No Yes Thalidomide, chloro-
quine, systemic steroids

2b 16 HVLL Facial lesions with charateristics of waxing 
and waning

No Methotrexate, systemic 
steroids, IFN-α

2c 18 HVLL (systemic) Facial edema and flaky rash erythematous Yes Chemotherapy AwD
AwD, alive with disease; DoD, died of disease; HMB, hypersensitivity to mosquito bites; IFN, interferon. Case (1-2) a: at the onset of the disease; b: in the stage of diagno-
sis of HVLL; c: in the phase of HVLL developing systemic lymphoma.
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face, and developed a fever of 38.9. Moderate 
splenomegaly (1 cm below the left costal mar-
gin) was palpable, but superficial lymph nodes 
and the liver were not enlarged.  

Routine laboratory examinations showed ele-
vated levels of serum alanine aminotransfer-
ase (ALT), aspartate aminotransferase (AST) 
and lactate dehydrogenase (LDH), and higher 
EBV load was measured (Table 2). Positron 
emission tomography (PET)-CT revealed thick-
ened mucosa in the right side of the rear wall of 
the nasopharynx with a maximum standardized 
uptake value (SUV) of 8.0 (a maximum SUV of 
liver is 2.3). The patient was diagnosed as HVLL 
(systemic) in compliance with the symptoms, 
signs, laboratory findings and biopsy histopa-
thology. After therapy with one cycle of CEOP 
(cyclophosphamide, etoposide, vincristine and 
prednisone), her temperature fell down to nor-
mal level and nasal congestion was relieved. 

The skin lesions on the face improved during 
chemotherapy but recurred soon without thera-
py. She is alive with disease in the follow-up 
time with the end up date of June 2014. 

Discussion

HVLL is an extremely rare lymphoma that 
occurs mainly in children and adolescents, yet 
uncommonly seen in adults [1]. HVLL had been 
called angiocentric cutaneous T-cell lymphoma 
of childhood. The European Organization for 
Research and Treatment of Cancer (EORTC) in 
2005 subclassified HVLL as a variant of extra-
nodal NK/T-cell lymphoma, nasal type 
(ENKTCL-N), and defined it as a rare type of 
EBV-associated lymphoma of CD8 cytotoxic T 
cells. In this classification, HVLL was catego-
rized as LPD with a uniformly poor prognosis. 
However, the 2008 WHO classification for the 
first time classified HVLL as childhood EBV-

Figure 1. Morphology, immunophenotype and in situ hybridization (ISH) for EBV-encoded small RNA (EBER) of HVLL 
(Case 1). A. Skin biopsy showing an infiltrate mainly in the dermis that extends into the subcutaneous fat. Note that 
the infiltrate surrounds the vascular. (Haematoxylin and eosin [H&E], original magnification stain×40); B. Higher 
power examination shows small-to-medium-sized lymphoid infiltrate without atypia surrounding a blood vessel. (H&E 
stain, original magnification×100); C. CD3 staining reveals many positive cells. (immunoperoxidase, original mag-
nification×400); D. CD4 stain shows that the cells surrounding the vascular are CD4 positive. (immunoperoxidase, 
original magnification×400); E. EBER ISH is positive in the infiltrating lymphocytes. (original magnification×400).
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positive T-LPD [2]. This reflects the increasing 
awareness of EBV associated T/NK-cell LPD 
and HVLL being considered as indolent lympho-
ma with a chronic course, contrary to the previ-
ous 2005 EORTC classification. This entity is 
mainly prevalent in population of Asia, and 
Native American from Central and South 
America, and Mexico. The median age was 7 
years (range, 3-15 years) in a study from China, 
and more boys are affected than girls [3]. The 
mean age of patients in Peru was 11 years 
(range, 5-17) [4]. Nevertheless, the annual inci-
dence of HVLL is not accurately estimated [5].

HVLL, characterized by a papulovesicular erup-
tion, generally proceeds to ulceration and scar-
ring. The cutaneous manifestation is similar to 
that of “classic” HV. Nevertheless, the lesions 
are larger and deeper and not only occur on 
light-exposed skin, but also on non-exposed 
sites. Meanwhile, lesions cannot resolve in 
adolescence or young adulthood unlike typical 
HV [6]. Two patients in our cases had a “HV”-
like lesion history for a decade or more. They 
presented with similar clinical features to those 
in previous descriptions, including edema, blis-

tering, ulceration, and scarring, and features of 
exaggerated bite reactions. Moreover, the 
lesions showed no remission but aggravated in 
adolescence. Currently a specific morphologic 
division is not seen between HV and HVLL. Both 
two entities are EBV associated, and differen-
tial diagnosis mainly depends on clonal analy-
sis of the TCR genes [7]. If a clonal TCR gene 
rearrangement is observed, a diagnosis of 
HVLL should be rendered. Clonality and EBV 
status were not investigated at the early attack 
in our two cases. Hence, it is unclear that 
whether the diagnosis of HVLL was established 
at the onset of the disease, or developed in the 
long-standing HV. In a recent study, Kimura et 
al. [8] reported four cases of “classic” HV, 
defined as patients with a characteristic der-
matosis without systemic symptom. However, 
based on the monoclonality of the TCRγ genes, 
all four cases were reclassified as HVLL. 
Therefore, the detection of TCR gene rearrange-
ment is needed in patients with HV even with-
out systemic symptom.

Characteristically, HVLL remains indolent or 
prolonged clinical course, and patient may have 
recurrent skin lesions for some time, up to 

Table 2. Laboratory examination, immunophenotype and molecular analysis in the two cases
Case 1 Case 2

1b 1c 2b 2c
Abnormal results of laboratory examination
Hb (normal, 110-150 g/L) 108 normal
ALT (normal, 7-40 U/L) 115.4 44.1
AST (normal, 13-35 U/L) 109.4 39.1
LDH (normal, 140-271 U/) 1217 297
EBV-DNA (normal, < 5000 copies/ml detected by qPCR) 5.02E+05 1.77E+06
Immunophenotype and molecular analysis skin lesion pelvic mass Skin lesion Nasal neoplasm
CD3 + + + +
CD4 + - + +
CD8 - ND - -
CD56 -/+ +/- - -
CD30 + ND ND ND
TIA-1 -/+ - + +
Ki-67 ND 80%+ ND ND
CD20 - - - -
EBER-ISH + + + +
TCRγ Mono ND Mono ND
TCR-VJ2 ND ND ND Mono
ALT, alanine aminotransferase; AST, aspartate aminotransferase; Hb, hemoglobin; LDH, lactate dehydrogenase; qPCR, quanti-
tative polymerase chain reaction; TCR, T cell receptor. Mono, monoclonal; ND, not done; -/+, a minority of cells; +/-, many cells; 
+, most cells; ISH, in situ hybridization.
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10-15 years, before progression to systemic 
disease. In most reports, the disease is in 
recurrent state but does not progress. In few 
cases, the disease potentially underwent a lon-
ger aggressive clinical course. For HVLL 
patients, prolonged follow-up is necessary 
even if the disease initiates remission. Two 
patients in our report, with a history of HVLL, 
were developed into systemic lymphoma, and 
biopsy of different tissues except skin by in situ 
hybridization (ISH) revealed EBER-positive cells 
(Table 2). In compliance with the clinical course, 
diagnosis of systemic lymphoma arising from 
HVLL was made in these two cases. 
Nevertheless, it is hard to predict what patients 
will eventually progress to systemic lymphoma 
due to unclear specific prognosis factors avail-
able, and current criteria such as presence of 
systemic symptoms and severity of the lesions 
are not useful, either [1]. By previous reports, 
the clinical course for this entity may be indo-
lent in patients with NK-cell phenotype when 
compared with those with a T-cell phenotype 
characterized by intermittent fever and hepato-
splenomegaly [6]. However, patients with an 
NK-cell phenotype seem to have a higher risk 
to develop a systemic lymphoma during the 
long clinical course, such as ENKTCL or aggres-
sive NK-cell leukemia [8]. Yet, our two cases 
showing CD4 T-cell phenotype developed into 
systemic lymphoma are inconsistent with previ-
ous reports. Few reports have ever showed that 
high titers of serum EBV-related antibodies 
often are capable of predicting a progressive 
clinical course [9]. Similarly, our cases present-
ed significantly elevated EBV-DNA during the 
progression of the disease. Quantification of 
circulating EBV-DNA can be an accurate bio-
marker of tumor load, and some studies sug-
gest that the EBV-DNA load was correlated with 
the number of EBER-positive cells [10]. In the 
case 1, the amounts of EBV load in the periph-
eral blood had been rising during treatment, 
which eventually resulted in death of the 
patient. Therefore, we consider that patients 
with persistently greater amounts of EBV-DNA 
may be in higher risk to develop a systemic lym-
phoma with poorer prognosis.

Currently, treatment options for HVLL remain 
uncertain. Chemotherapy seems effective in 
some patients with partial remission rate by 
30%, but the effects are usually transient, and 

sustained complete remission is impossible for 
most cases [8]. In addition, it had been report-
ed that patients receiving chemotherapy had a 
worse prognosis with short survival. Xu et al 
[11] described worsened conditions in 2 of 7 
patients with HVLL undergone chemotherapy, 
and another study reported 8 deaths of 11 
patients who received chemotherapy and/or 
radiotherapy, in whom 5 were secondary to 
infectious complications [12]. Barrionuevo et 
al. [13] also described 5 deaths from liver fail-
ure and sepsis in 8 cases received chemother-
apy. In contrast, conservative strategies includ-
ing (IFN)-a [11], prednisolone, cyclosporine A 
[8], chloroquine and thalidomide [14], are rec-
ommended as first-line therapy. A recent study 
reported that 13 patients with HVLL were pri-
marily treated with immunosuppressive or 
immunomodulating therapy, such as steroids, 
thalidomide, and/or chloroquine. The skin 
lesions were generally improved with medica-
tion, and the extent of lesion infiltration as well 
as EBV cell count was found decreased in fol-
low-up biopsies [1]. As is in our case 2, the 
patient had received the conservative treat-
ment for ten years by admission, and even 
though new skin lesions developed, the lesions 
responded in general to the therapy by the time 
of her doctor’s office visit. Nevertheless, the 
above therapy strategies should not work 
much, if a HVLL progressed to aggressive lym-
phoma, for the clinical course would be much 
more aggressive with systemic context, as is 
shown by the death of the case 1 in two months 
and two deaths from Mexican reports in 2 to 4 
years [1], respectively, after progression to 
aggressive lymphoma. Systemic lymphoma 
with a history of HVLL is probably resistant to 
chemotherapeutic agents; whereas a report 
described that a child with refractory HVLL 
obtained long remission for two years after allo-
genic hematopoietic stem cell transplantation 
(allo-SCT) [15]. This therapy may improve the 
condition, and yet more research is needed to 
confirm whether allo-SCT can be effective in 
the treatment of refractory HVLL or HVLL pro-
gressed systemic lymphoma.
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