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Abstract 

This report presents a case of bullous myco-
sis fungoides associated with an extensive
ulcer and a severe leukemoid reaction. The
rash began as indurated erythema which was
always followed by ulceration. The rashes ini-
tially responded to radiation therapy, but mul-
tiple recurrences appeared. Several bullae
appeared on the trunk during the course of the
illness, without any evidence of paraneoplastic
pemphigus. Finally, the ulcer covered a large
part of the trunk, and the patient died of sepsis
with an extreme leukocyte count of
118,000/μL. A bone marrow analysis revealed a
leukemoid reaction and an autopsy revealed
pseudomembranous colitis.

Introduction

Bullous mycosis fungoides (bullous MF) is a
rare clinical condition and the cases showing
an extensive ulcer are quite problematic. It is
supposed that MF patients could become septic
following the formation of ulcers, and their
prognosis would be poor.

Reactive leukocytosis with a leukocyte count
over about 25,000 is called a leukemoid reac-
tion. Various causes of leukemoid reactions,
such as infections, malignant tumors, etc., are
known,1,2 and pseudomembranous colitis is a
frequent cause of such infections.1,3 Notably,
an extensive leukemoid reaction which takes
the leukocyte count over 50,000/µL has a poor
prognosis,3 and the development of a leukocyte
count of over 100,000/µL is very rare. 

This report presents a case of bullous MF
demonstrating a strong tendency to form skin
ulcers. Another notable abnormality of this
case was extreme leukocytosis up to
118,000/µL before death. The leukocytosis was

proven to be a leukemoid reaction, and
pseudomembranous colitis was revealed by an
autopsy. In this case, the ulcer formation due
to bullous MF, pseudomembranous colitis, and
the leukemoid reaction were all assumed to be
related. Therefore, this report presents a thor-
ough description of the case, together with a
review of two rare clinical conditions of bullous
MF and of a severe leukemoid reaction.

Case Report

A 65-year-old male noted enlarging reddish
rashes on his abdomen and left arm in October
of 2005. His previous history of rashes was
unclear. He was examined at a clinic and a
biopsy indicated a diagnosis of cutaneous lym-
phoma. He was therefore transferred to our
hospital and was admitted in January of 2006.
An examination revealed freshly-red plaques
distributed mainly in non-exposed areas
(Figure 1A and 1B), and a tumor on the left
upper arm (Figure 1A).  Many of the rashes
were associated with ulcers (Figure 1A and
1B). 

A blood analysis demonstrated 1% atypical
lymphocytes in 9,800/μL leukocytes, and the
soluble interleukin-2 receptor (sIL-2R) level
was 21,900 U/mL (normal value: 145-519), but
human T cell lymphoma/leukemia virus-1 anti-
body was negative. There was a monoclonal
gene rearrangement in the Cβ1 T-cell recep-
tors from lymphocytes from the skin lesion. A
biopsy specimen showed Pautrier’s microab-
scesses in the epidermis as well as a promi-
nent epidermotropism (Figure 1C). Dense and
patchy infiltrations composed of highly atypi-
cal lymphocytes were distributed around der-
mal blood vessels and in the fat layer (Figure
1C). Over 80 % of the abnormal lymphocytes
was CD3(-)/CD4(+)/CD8(+)/CD20(-)/CD30(-
)/CD56(-), about 10% of the cells was CD3(-
)/CD4(+)/CD8(+)/CD20(-)/CD30(+)/CD56(-),
and a minor fraction of the cells were CD3(+).
From the clinical symptoms and the laboratory
findings, the patient was diagnosed to have
MF.4 The clinical course of this patient is sum-
marized in Figure 2. Systemic CHOP
chemotherapy was initiated; the sIL-2R level
significantly decreased, however, no evident
change was seen in the skin eruption.
Radiation therapy was added at a dose of 30
Gy/lesion beginning in April of 2006. The cuta-
neous plaques initially ulcerated, but healed 5
months later. No active skin lesions were seen
between August of 2006 and April of 2007
(Figure 2), thus an induction of partial remis-
sion was successful. In April 2007, a tumor
recurred on the left temporal area, followed by
the left side of the lip, and the right upper eye-
lid, in July and September, respectively (Figure
2). These lesions were associated with ulcers

on the surface, and they responded to the radi-
ation therapy in the same fashion as before. In
November 2007, several bullae developed on
the trunk over the course of several days
(Figure 1D). The bullae were formed subepi-
dermally and the covering epidermis contained
prominent Pautrier’s microabscesses, and
appeared degenerative (Figure 1E).
Paraneoplastic pemphigus was ruled out by
direct immunofluorescence. The patient was,
therefore, diagnosed to have bullous MF.
Multiple erythema and ulcers rapidly recurred
on the trunk by the end of 2007, and these
lesions covered a wide area of the trunk by
early January of 2008 (Figure 1F). The patient
subsequently demonstrated severe hypopro-
teinemia because of the large amount of exu-
date from the ulcers, and sepsis, and therefore,
the patient was treated with substantial doses
of antibiotics. The sIL-2R value was elevated
again as the eruptions enlarged (33,200 U/mL;
Figure 2). Marked leukocytosis developed on
February 11, 2008, and the patient died the
next day. The patient’s leukocyte count at the
time of his death was 118,000/μL (stab cell
30%, segment cell 10%, myelocyte 37%,
metamyelocyte 8%, lymphocyte 7%, and mono-
cyte 4%), and the blood granulocyte colony
stimulating factor (G-CSF) value was 1300
pg/mL (normal value: 5.78-27.5).

An autopsy revealed that the colon was cov-
ered with discrete whitish-yellow plaques
(Figure 3A). The crypts were disrupted and
contained fibrinoprulent necrotic debris in a
wedge pattern (Figure 3B). These findings
indicated a diagnosis of pseudomembranous
colitis, probably due to the administration of
antibiotics to treat the sepsis. A CD45-blast
gating analysis of the bone marrow indicated
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that the major fraction of the cells in the bone
marrow to be mature granulocytes, and no
blastic change was seen (Figure 3C).
Therefore the leukocytosis was determined to
be due to a leukemoid reaction. When the
pathological specimen was stained with anti-
G-CSF antibody, the tumor cells showed nega-
tive staining.

Discussion

Because of the wide area of the rashes and
a formation of large tumors, we preferred the
chemotherapies rather than local therapies
such as radiation. However, the effect was
marginal, and the fact happened to support a
therapeutic guideline of EORTC.5 In our case,
most of the tumor cells were doubly-positive
for CD4 and 8. From other histological find-
ings, this case is diagnosed to have MF,6 how-
ever, we could rarely find such cases in the lit-
erature.7 Although the meaning of a double
positivity for CD4 and 8 in MF remains to be
determined, it is worth recording this finding.

Bullous MF is a rare clinical condition.  A
review of the literature described 9 cases over
30 years,8 and this variant is rarely reported
even recently.9 The possible mechanisms of
bulla formation in MF include epidermal
degeneration due to epidermotropism;10,11

extensive dermal edema due to lymphoma cell
infiltration;12 and extensive spongiosis.8,13 The
possibility of epidermotropism for the forma-
tion of bulla is consistent with the pathology of
the current case. The prognosis of bullous MF
is generally poor; with about half of the affect-
ed patients dying within 1 year after the
appearance of the bulla.8 Therefore, the forma-
tion of bulla during the course of MF indicates
a poor prognosis, and the extensive ulceration
seen in the current case may reflect a step
toward his ultimate death.

Many causes of leukemoid reaction are
known, including infections, malignant
tumors, etc.1,2 In the current case, the leuke-
moid reaction was likely caused by the lym-
phoma or pseudomembranous colitis.
Regarding cutaneous lymphoma, the only type
which is known to cause a leukemoid reaction
to date is anaplastic large cell lymphoma, and
the tumor cells usually produce G-CSF.14 Our
patient had MF, and the tumor was negative for
G-CSF, therefore, the possibility of MF as the
cause of the leukemoid reaction is unlikely. In
contrast, pseudomembranous colitis is a more
common cause of the reaction; a large clinical
study showed that 20 out of 334 cases were
associated with a leukemoid reaction.3 Taken
together, the leukemoid reaction in the current
case was likely caused by the pseudomembra-
nous colitis. Ten of those 20 cases in the clini-
cal study were fatal, and all of the cases had a
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Figure 1.  Initial appearance of the patient:  a) multiple indurated plaques are present on
the trunk and extremities. Inlet: An ulcerated tumor on the left upper arm; b) a view from
the right side.  Inlet: Rashes around the waist.  In (a) and (b), ulcers are indicated by
arrowheads.  Note that the distribution of most of the rashes was in non-exposed areas,
thus representing an underwear distribution; c) histological appearance of a rash on the
trunk (original magnification X40).  Upper inlet: Pautrier’s microabscess in the epider-
mis (original magnification X400).  Lower inlet: Close-up view of the infiltrate (original
magnification X400); d) bulla on the trunk; e) histological appearance of the bulla (orig-
inal magnification X40).  Inlet: Roof of the bulla (original magnification X400).  Many
Pautrier’s microabscesses can be seen; f ) appearance 3 weeks before death.  Most of the
trunk is covered by ulcers with serous exudate. 

Figure 2. Clinical course of the case. Top panel: Transition of sIL-2R (△), CRP levels (○)
and leukocyte counts (●). Systemic chemotherapies are indicated by the filled arrows; the
duration of the radiotherapy is indicated by boxes; recurrent areas are indicated by
arrows. The transition of the area of cutaneous ulcers is indicated at the bottom.
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leukocyte count over 50,000/µL.3 These find-
ings indicate that a higher leukocyte count in
the leukemoid reaction is a predictive factor
for a poor prognosis. In particular, the severe
leukemoid reaction observed in the current
case is exceptional: only 2 other cases have
been reported to have a leukocyte count of
>100,000/µL.3,15 Pseudomembranous colitis
should therefore be considered as an underly-
ing disease when a patient develops a leuke-
moid reaction.  

We reported a case of bullous MF which
showed a strong tendency to form ulcers. The
recurrent ulcer induced sepsis, and adminis-
tration of antibiotics lead to pseudomembra-
nous colitis. Finally a severe leukemoid reac-
tion occurred because of the colitis, demon-
strating a rare extremely high leukocyte count
before death. Although a systemic chemother-
apy had a marginal effect, the rashes briefly
responded to radiation therapy, enabling a par-
tial remission for 8 months. Considering from
the clinical course of the patient, ulcer forma-
tion in malignant lymphoma may require cer-
tain specific treatment.  By accumulating sim-

ilar cases, a therapeutic protocol for treating
ulcer-forming malignant lymphoma can be
developed. 
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Figure. 3. Autopsy findings:  a) descending colon, gross view; b) microscopic view of the
plaque on the colon (original magnification X100); c) CD 45-blast gating analysis of the
bone marrow cells. Representative fractions of the cells are indicated by circles. 
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