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Abstract A case of prolymphocytic leukemia, a rare variant of chronic lymphocytic leuke-
mia, was reported with autopsy findings. The patient was a 65-year-old woman who was
clinically characterized by huge splenomegaly, mild lymphadenopathy and red skin eruption
due to leukemic cell infiltration. The leukemic cells in the peripheral blood and in the bone
marrow had pale bluish cytoplasm and one large prominent nucleolus. Transmission electron
microscopy also revealed a chromatin structure intermediate between that of a mature lym-
phocyte and that of a lymphoblast. Surface marker studies suggested T-cell origin. Irradia-
tion to the spleen and chemotherapy with cyclophosphamide, prednisolone "and -vincristine
failed to induce remission.
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Introduction

Prolymphocytic leukemia, a rare variant of
chronic lymphocytic leukemia, was first des-
ignated by Galton et al¥. Prolymphocytic
leukemia has characteristic clinical and labo-
ratory findings, such as marked splenomega-
ly with little or no lymph node enlargement,
very high lymphocyte count, and little or no
response to treatments which are usually
effective in chronic lymphocytic leukemia's?,
The leukemic cells in the peripheral blood
smears have a characteristic appearance!™.
They are relatively large lymphoid cells with

condensed nuclear chromatin and moderate
amount of pale-blue cytoplasm.

Human leukemic lymphocytes can be di-
vided into distinct populations based upon
the surface markers. prolymphocytic leukem-

ia and classical chronic lymphocytic leukemia

are in most instances of B-cell origin'-%519,
This paper documents a patient with prolym-
phocytic leukemia of T-cell origin.

Case report

The patient, a 65-year-old woman, was
born and had lived in Ube, the western
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part of Honshyu island of Japan. She was
well until March 1979, when tonsillar en-
largement and lymphadenopathy developed
and she entered a hospital. Splenomegaly and
leukocytosis were found. During the hospital
course, red eruption appeared on the face
and chest wall. She was referred to us for
further examination and treatment.

The mother of the patient had died of a
splenic disease.

On admission, her body temperature was
37.6°C, and the pulse 96. The blood pres-
sure was 120/60 mmHg. Physical examination
revealed small erythematous macules on the
face, chest wall, and lower extremities. The
spleen was palpable 3 cm below the level of
the umbilicus. The liver edge was palpable
3 cm below the right costal margin. The
bilateral cervical lymph nodes were enlarged
measuring up to 2 cm in diameter, and
most of them were movable and not tender.
Marked bilateral tonsillar enlargement was
also seen.

The urine was normal. The hematocrit
was 21.5%, and the hemoglobin 7.5 g/dl
The leukocyte count was 100, 700/mm?®, of

Fig. 1

which almost all were abnormal lymphoid
cells. The platelet count was 89, 000/mm?.
The erythrocyte sedimentation rate was 7
mm per hour. The urea nitrogen was 8 mg/
dl, the glucose 79 mg/dl, the uric acid 6.1
mg/dl, and the protein 6.4 g/dl (the albu-
min 2.6 g, and the globulin 3.8 g). SGOT
was 23 U, SGPT 7 U, LDH 1,550 U (in-
creased bands 1,2,3), and alkaline phospha-
tase 53 U. X-ray films of the chest revealed
calcification of the bilateral hilar lymph
nodes. Microscopical examination of the as-
pirated specimen of the bone marrow showed
a hypercellular marrow with a marked in-
crease in abnormal lymphoid elements.

The abnormal lymphoid cells
Wright stained films of the peripheral blood
are shown in Fig. 1. They have a moderately
amount of pale cytoplasm with prominent
vesicular nuclei and relatively well-condensed
nuclear chromatin. The chromatin pattern
was coarser than that of lymphoblast, but
not so densely packed as seen in the lym-
phocyte of classical chronic lymphocytic leu-
kemia. Under electron microscope, the nuclei
showed the coarse chromatin pattern and

seen in

m é

Most of the leukemic cells in the peripheral blood have a prom-

inent nucleolus and moderate amount of pale cytoplasm. Wright stain.
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Fig. 2 Transmission electron micrograph of leukemic cells reveals a prom-
inent nucleolus and irregularities of the nuclear contour. X7700
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abundant

single ribosomes and a nucleus with peripheral condensation of hetero-
chromatin and a prominent nucleolus. 17000
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the nucleoli were large and conspicuous
(Fig. 2). The cytoplasm contained a few
mitochondria and large number of free ri-
bosomes. The rough endoplasmic reticulums
were generally dispersed (Fig. 3).
these findings, the leukemic cells seen in
this case were regarded to be prolympho-
cytes, that had an intermediate characteristic
between a mature lymphocyte and a lympho-
blast.

These prolymphocytes were not stained by
peroxidase nor by PAS staining. Although
they were positive for acid phosphatase, they
had no resistance to tartaric acid.

Surface marker studies showed that more
than ninety per cent of prolymphocytes in
the peripheral blood formed both E-rosettes
and EAC-rosettes. The cytotoxicity test with
anti-T-cell serum was positive. Surface im-

From

munoglobulins were not examined.

Skin biopsy disclosed marked infiltration
of leukemic lymphocytes in the dermis.

Serum immunoglobulin showed that IgG
was 1,000 mg/dl, IgA 190 mg/dl, IgM 80
mg/dl, and IgD 3.0 mg/dl. The complement
Cs was 21.2 mg/dl and C; 22.5 mg/dL

From the above findings, a diagnosis of
prolymphocytic leukemia was made. The
clinical course is summarized in Fig. 4. Ir-
radiation to the spleen and tonsil was start-
ed. Prednisolone, 50 mg daily, and cyclo-
phosphamide, 100 mg daily, were prescribed.
The white cell count remained more than
100, 000/mm?® except for a transient decrease.
The extent of skin involvement was propor-
tional to the white cell count in the periph-
eral blood. In May, 1980, ascites developed
and cytological examination revealed leuke-
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Fig. 4 Clinical course including characteristic clinical symptoms, hematological findings and anti-leuke-

mic treatments.
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mic cell infiltration in the abdominal cavity.
The patient died of intraperitoneal bleeding
on the thirteenth month from the establish-
ment of the diagnosis.

The post-mortem examination showed the
followings:

1. Leukemic cell infiltration to the spleen,
liver, lung, kidney, esophagus, stomach, in-
testine, gall bladder, pleura, peritoneum,
skin and peritoneal lymph nodes.

2. Splenomegaly (916 g) with anemic in-
farction. :

3. Hepatomegaly (1,710 g) and hemosi-
derosis.

4. Bleeding foci of the abdominal wall,
stomach, intestine, kidney, and left adrenal
gland.

5. Bloody pleural effusion on the left side
(600 ml).

6. Bloody ascites (1800 ml).

Discussion

Prolymphocytic leukemia, a rare variant
of chronic lymphocytic leukemia, is distin-
guished from classical chronic lymphocytic
leukemia and other lymphoproliferative dis-
orders by the characteristic morphology of
the lymphoid cells, massivespl enomegaly, in-
conspicuous lymphadenopathy, and other clin-
ical signs®»?, The patient described here had
huge splenomegaly and mild lymphadenopa-
thy varing from 1 to 2 cm in diameter.
There were moderate anemia, thrombocy-
topenia, markedly elevated leukocyte count
with a large number of lymphoid cells. In
common with the morphological features of
prolymphocytes originally described by Galt-
on et alV., the lymphoid cells seen in this
case had moderate amount of cytoplasm with
a large vesicular nucleolus and relatively
well-condensed nuclear chromatin. There was
neither notching nor lobulation in the nu-
cleus. Thus, this case was typical prolympho-
cytic leukemia on the basis of cell morphol-
ogy and clinical features.

Surface marker studies in this case showed
that a high proportion of the lymphoid cells
formed both EAC-rosettes and E-rosettes. As
in chronic lymphocytic leukemia, the great
majority of neoplastic cells in prolymphocytic
leukemia are reported to be B-cell type!:25
6,8,9,12-14,23,20  Catovsky and his associates!?
reported the first well-documented case of T
prolymphocytic leukemia. Recently, popula-
tions of lymphocytes having either multiple
markers or no detectable markers (null
cells) have been observed”»®1%'"  Singh et
al”. reported - the prolymphocytic leukemia
with both T-cell and B-cell surface markers.
It is suggested that lymphocyte maturation
involves alloantigenic changes in a circulat-
ing stem cell-derived null cell, leading to a
cell bearing markers for both T- and B-
cells. It is from this latter cell that the clas-
sic T- and B-cells ultimately arise®?. How-
ever, even in normal individuals, a small
number -of lymphocytes (about 2%) forming
both EAC- and E-rosettes have been des-
cribed'®. Some investigators showed that ac-
tive T lymphocytes may have C; receptors and
form EAC-rosettes'®*”. Although prolympho-
cytes in our patient formed both EAC- and
E-rosettes, strong tendency of skin infiltra-
tion and positive cytotoxic test using anti-
thymocyte antibody suggested the possible
origin from T lymphocytes. As was pointed
out by Singh et al”., prolymphocytic leuke-
mia is an identifiable variant of chronic
lymphocytic leukemia, but may have hetero-
geneity that is susceptible to subclassifica-
tion in the future.

Takatsuki and his coworkers reported a
new variant' of lymphocytic leukemia, that
is, adult T-cell leukemia?”. This type of
leukemia is more common in Japan than in
the western countries, and characterized by
1) predominance among natives of Kyushyu
and Shikoku, 2) onset in adulthood, 3)
subacute or chronic course, 4) lymphadeno-
pathy and hepatomegaly, 5) frequent skin
infiltration, and 6) leukemic cells with T-
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cell properties characterized: by nuclear lo-
bulation or notching. Although the case
reported herein clinically resembled adult T-
cell leukemia, leukemic cells had neither
notching nor lobulation of the nucleus and
the morphological features of leukemic cells
were not consistent with it. -

As for the treatment of prolymphocytic
leukemia, various treatment modalities that
are usually ‘effective for .classical chronic
lymphocytic leukemia (splenectomy, irradia-
tion, - alkylating agents, and prednisolone)
have had little effect in controlling the pa-
tient’s symptoms or in reducing leukemic
cells. In this case, radiotherapy to the spleen
and chemotherapy with prednisolone, cyclo-
phosphamide and vincristine were not effec-
tive and hematological remission was not
obtained. Recently, Reddy et al??. reported
a case of prolymphocytic leukemia in which
asparaginase showed favorable effect in con-
trolling the patient’s symptoms. ‘According to
Taylor et al®®., combination chemotherapy
with cyclophosphamide, doxorubicin, vineri-
stine and prednisone (CHOP) produced an
impressive clinical response with rapid re-
duction of leukemic cells, normalization of
the liver size and disappearance of peripher-
al adenopathy. Early treatment with combi-
nation chemotherapy including asparaginase
or anthracycline may be worthwhile to try
for patients with prolymphocytic leukemia.

References

1) Galton, D.A.G., Goldman, ]J.M., Wiltshaw, E.,
Henry, K., and Goldenberg, G.J.: Prolympho-
cytic leukemia. Br. J. Haemat., 27 : 7-23, 1974

2) Bearman, R.M., Pangalis, G.A. and Rappaport,
H.: Prolymphocytic leukemia. Clinical, histolo-
gical and cytochemical observations. Cancer,
42 : 2360-2372, 1978.

3) Costello, C., Catovsky, D., O’Brien, M. and
Galton, D.A.G.: Prolymphocytic leukemia. An
ulfrastructural study of 22 ‘cases. Br. J. Hae-
matol., 44  389-394,- 1980.

4) Kjeldsberg, C.R., Bearman, R.M. and Rappa-

.. port, H.: Prolymphocytic leukemia. -An ultra-

5)

6

~

7

~—

8)

9)

10

Nl

11

~

12)

13)

14)

15)

structural study. Am. J. Clin. Pathol., 73 : 150
159, 1980.°
Takai, K., Sakamoto, S., Takaku, F Mizo-

_uchi, H. and Miura, Y.: A case of prolym-
" phocytic leukemia. Jpn J. Clin. Hematol., 19:

1538-1544, 1978. (Japanese with English ab-
stract) ‘

Mitsutani, S., Hiraide, S., Matsumoto, H. and
Uchiyama, T.: Prolymphocytic leukemia of T-
cell type. Report of a case with autopsy. Jpn
J. Clin. Hematol., 17 : 989-995, 1976.
(Japanese with English abstract) .
Singh, A.K., Vaughan-Smith, S., Sawyer, B.,
O’Connor, T.W.E., Thomson, A.E.R, and We-
therley-Mein, G.: Cell studies in prolymphocyt-

ic leukemia. Br. J. Haematol., 40 : 584-596,
1978. ‘ )
Kimihira, S., Kinoshita, K., Nagiri, A. and

Nonaka, M.: Surface nature of B and T cell
in chronic lymphocytic leukemia. Jpn J. Clin.
Hematol., 15 : 1203-1211, 1974. (Japanese wi-
th English abstract)

Davis, S.: Hypothesis : Differentiation of the
human lymphoid system based of cell surface

_markers. Blood, 45 : 871-880, 1975.

Catovsky, D., Galetto, J., Okos, A., Galton, D

‘A.G., Wiltshaw, E. and Stathopoulos, G.: Pro-

lymphocytic leukemia of B and T cell type.
Lancet, 2 © 232-234, 1973.

Aisenberg, A.L., Bloch, K.J. and Long, J.C.:
Cell-surface  immunoglobulins in chronic lym-
phocytic leukemia and allied disorders. 4m. J.
Med., 55 : 184-191, 1973.

Brouet, J., Flandrin, G., Sasportes, M., Preud’-
Homme, J. and Seligmann, M.: Chronic lym-
phocytic leukemia of T-cell origin. Immunolo-
gical and clinical evaluation in eleven patlents
Lancet, 2 : 890-893, 1975.

Sumiya, M., Mizoguchi, H., Kosaka, K., Miura,
Y., Takaku, F. and- Yata, J.: Chronic lympho-
cytic leukemia of T-cell origin? Lancet, 2:
910, 1973. ‘
Yodoi, J., Takatsuki, K. and Matsuda,  Y.:
Two cases of T-cell chronic lymphocytic leu-
kemia in Japan. N. Engl. J. Med., 290 : 572,
1974.

Shevch, E., Edelson, R., Frank, M Lutzner,
M. ‘and Green, E.: A human leukemic cell
with both B and T cell surface receptors. Proc.
Natl. Acad. Sci. USA, 71 : 863-866, 1974.



Prolymphocytic Leukemia 53

16)

17)

=

18

19)

20)

Mikuni, C., Aikawa, K., Ibayashi, J., Koshiba,
H. and Ishii, Y.: A case of chronic lymphocy-
tic leukemia of T-cell origin bearing both E-
rosette and EAC-rosette. Jpn J. Clin. Hematol.,
18 : 309-310, 1977. (Japanese abstract)
Takamatsu, J., Takatsu, T., Takita, S., Tana-
ka, S. and Kawashima, K.: A case of acute
lymphocytic leukemia with both T and B cell
marker and mediastinal tumor. Jpn J. Clin.
Hematol., 18 :310-311, 1977. (Japanese abst-
ract)

Takatsuki, K., Uchiyama, K., Sagawa, K. and
Yodoi, J.: T-cell leukemia and B-cell leukemia:
Classification of T-cell and B-cell of the lym-
phoproliferative disorders. Jpn J. Clin. Med.,
34 : 886-899, 1976. (in Japanese)

Kikuchi, K., Ishii, Y. and Koshiba, H.: T-cell
leukemia and B-cell leukemia: Surface marker
and classification of the lymphoproliferative
disorders. Jpn. J. Clin. Med., 34 : 900-911,
1976. (in Japanese)

Yata, J., Tsukimoto, I. and Shinbo, T.: T-cell
leukemia and B-cell leukemia: Clinicopathology
of acute lymphocytic leukemia of T-cell origin.

21

~

22)

23)

24)

25)

Jpn. J. Clin.
Japanese)
Takatsuki, K.: Adult T-cell leukemia: Concept
and problems. Jpn. J. Clin. Hematol., 20 : 1036~
1039, 1979. (Japanese with English abstract)
Reddy, K.K., Schechter, G.P. and Pierce, L.E.:
Prolymphocytic leukemia. Response to aspara-
ginase. Arch. Intern. Med., 141 : 113-115, 1981
Enno, A., Catovsky, D., O’Braien, M., Cherchi,
M., Kumaran, T.0. and Galton, D.A.G.: Pro-
lymphoid transformation of chronic lymphocytic
leukemia. Br. J. Haematol., 41 : 9-18, 1979.
Kawashima, K., Kobayashi, M., Yamada, K,
Watanabe, E., Kato, Y., Suzuki, H., Minami,
S., Yamaguchi, H., Isobe, K. and Kamiya, T.:
Prolymphoid transformation of chronic lym-
phocytic leukemia with a long marker chromo-
some. Acta Haematol. Jpn., 48 : 7-14, 1980.
Taylor, H.G., Butler, W.M., Rhodes, J., Kar-
cher, D.S. and Detrick-Hooks, B.: Prolympho-
cytic leukemia: Treatment with combination
chemotherapy to include Doxorubicin. Cancer,

49 : 1524-1529, 1982.

Med., 34:912-917, 1976. (in





