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Prevalence of phenotypic activated protein C
resistance (APCR) in venous thromboembolic
patients

CRISTINA MARZO, CARMEN ARAGUAS, JAVIER GOMEZ-
ARBONES, SONIA RAMIREZ

Department of Hematology, Arnau de Vilanova University Hos-
pital, University of Lleida, Lleida, Spain

Until the discovery of activated protein C resistance
(APCR),* less than 10% of patients with venous
thromboembolism (VT) showed defects in proteins
involved in the inhibition of coagulation. APCR is
caused by a single point mutation in the factor V
gene,? and it is accepted that APCR is associated
with an increased risk for VT.3# In this work, we stud-
ied the prevalence of APCR in venous thromboem-
bolic patients and found it to be 10.5% compared
with 4.5% in controls (p=0.105).

We prospectively studied 172 consecutive patients
with VT (Table 1). Thrombophilia assay was per-
formed one month after the end of oral anticoagu-
lant therapy. We studied: platelet number, pro-
thrombin, activated-partial-thromboplastin and
thrombin time, fibrinogen, antithrombin Ill, plas-
minogen, functional C and S proteins, lupus antico-
agulant, anticardiolipin antibodies and APCR-test

Table 1. Association between APC resistance and risk factors
for thrombosis at the moment of the thrombotic episode

patients

poor APC normal APC
response response
(n=18) (n=154)

risk factors for thrombosis num (%) num (%) p=*

age <40 3 (167) 21 (13.6)  0.702
>40 15 (83.3) 133 (86.4)

immobility no 13 (723) 121 (78.6)  0.539
yes 5 (27.7) 33 (21.4)

previous surgery no 18  (100) 129 (83.8) 0.051
yes 0 (0) 25 (16.2)

thrombotic antecedents no 18  (100) 151 (98.1) 0.716
yes 0 (0) 3 (1.9)

coronary disease no 18  (100) 145 (94.2) 0.361
yes 0 (0) 9 (5.8)

thrombophilia no 18  (100) 139 (90.3) 0.177
yes 0 (0) 15 9.7)

malignant disease no 18  (100) 136 (88.3) 0.120

yes 0 (0) 18 (11.7)
pregnancy and puerperium no 16 (88.9) 136 (98.7)  0.059
yes 2 (11.1) 18 (1.3)

oral contraceptives no 18  (100) 153 (99.4)  0.895
yes 0 (0) 1 (0.6)

obesity no 18  (100) 140 (90.9) 0.199
yes 0 (0) 14 9.1)

vaticose veins no 15 (83.4) 134 (87.0) 0.640

yes 3 (166) 20 (13.0)
myeloproliferative syndrome no 18  (100) 150 (97.4)  0.640

yes 0 (0) 4 (2.6)
nephrotic syndrome no 18 (100) 152 (98.7)  0.801
yes 0 (0) 2 (1.3)

*Fisher's exact test.
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Table 2. Association between APC resistance and age, sex,
venous thrmoboembolism-type, deficiencies of protein C or S,
and recurrent venous thromboembolism.

APC resistance test results

poor APC normal APC
response response
(n=18) (n=154)

mean+SD mean+SD p="

age 59+14 61+15 0377

num (%) num (%) p=°

sex male 6 (333) 85 (55.2) 0087
female 12 (66.7) 69  (44.8)

venous DVT 7 (43.7) 85 (57.4) 0311
thromboembolism-type PE 9 (56.3) 63 (42.6)

others* 2 6

protein C deficiency no 18 (100) 147 (95.5) 0540
yes 0 (0) 7 (4.5)

protein S deficiency no 18 (100) 148 (96.1) 0490
yes 0 (0) 6 (3.9)

recurrent venous no 13 (722) 134 (87.0) 0.124
thromboembolism yes 5 (27.8) 20 (13.0)

*group not included in the statistic analysis because of the reduced
number of cases; ** Mann-Whitney test; *** Fischer exact test.

(APCR Coatest, Chromogenix, Sweden). APCR-test
values lower than 2.05 were considered positives. We
drew new blood samples from all positive APCR
patients to confirm the presence of APCR. We stud-
ied the APCR prevalence on healthy people in a con-
trol group of 88 subjects. Fifty-three percent of the
patients with VT were male (mean age: 60) and 47%
female (mean age: 62); 14.5% manifested recurrent
VT and 80% showed risk factors for VT. Only 4.1%
and 3.5% of patients showed protein C or S deficiency
in the thrombophilia study. One patient presented
lupus anticoagulant and anticardiolipin antibodies.
APCR-test was positive for 13.9% of the patients. Five
of them failed to be confirmed on the second extrac-
tion and one incorrect positive APCR test was dis-
carded due to the presence of lupus anticoagulant.
Thus, 10.5% of the patients were considered positive.
4.5% of the healthy controls presented APCR.

As shown in Table 2, no significant association
was found between a positive APCR-test and age,
sex, VT-type or appearance of recurrent episodes of
VT. None of the patients with positive APCR-test
manifested other protein deficiencies involved in the
inhibition of coagulation. No association between
positive APCR and risk factors for VT was found. We
therefore think that positivity for the APCR test is
not influenced by risk factors for VT.

In our study, prevalence of APCR in venous throm-
boembolic patients is 10.5%, whereas in the controls
it is 4.5% (p=0.105). As reported by Legnani,’ our
patients manifested a decrease in the APCR fre-
quency when a second sample was drawn. This
prevalence of positive APCR tests is lower than that
reported by other groups.®® An adequate selection of
patients, confirmation of positive APCR tests and
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consideration of those factors that may interfere with
the results should be of the utmost importance when
studying APCR prevalence in venous thromboem-
bolic patients and its association with other variables.

Also, we screened 15 families of positive APCR
patients; 26.6% of the relatives revealed positive
APCR-test and none of them presented VT. All the
affected family members were first degree relatives to
the propositus. As reported by Svensson® our results
suggest the existence of an autosomal dominant
mode of inheritance.

VT appears as a consequence of a series of envi-
ronmental and genetic factors.’® APCR is one of the
factors associated to high risk of thrombosis and it
is widely accepted that its frequency is higher than
other genetic disorders involved in VT.
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Incidence and clinical manifestations of acti-
vated protein C resistance and factor V Leiden
in young patients with venous thromboembolic
disease in Spain
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In order to evaluate the actual Incidence and clinical
repercussion of activated protein C resistance
(APCR) in our area, we performed a coagulation and
thrombophilic study on 65 young patients diagnosed
with deep vein thrombosis and 53 controls. Family
and genetic study was carried out in APC-resistant
patients. We found APCR in 26.15% of patients and
the 77.7% of these and their relatives were heterozy-
gous for factor V Leiden. There’s a clear relationship
between phenotype APCR and thrombosis, and also
between factor V Leiden and thrombosis.

In 1993 Dahlback' described a new cause of inher-
ited thrombophilia. The activated protein C resis-
tance (APCR) was identified as the main risk factor of
venous thromboembolic disease (VTED) because it
was found in 20-60% of the patients with venous
thrombosis and in 2-10% of normal population.?3
The molecular background for the APCR is a single
point mutation in the factor V gene, which predicts
substitution of an arginine at position 506 by a glut-
amine.* Mutated factor V (also called factor V Lei-
den) is activated by thrombin or factor Xa in the nor-
mal way, but impaired inactivation of mutated factor
Va by activated protein C results in a life-long, hyper-
coagulability.? Nevertheless, the role of factor V as a
cofactor of activated protein C is still far from clear.®

The incidence and clinical manifestations of APCR
are very heterogeneous,®* and the clotting assays used
as screening tests are subjected to large variability.*°
For this reason, we wanted to evaluate the actual inci-
dence and clinical repercussion of APCR in our area in
order to establish our own normal range and to deter-
mine in which cases it’s necessary to complete the
study with the analysis of factor V Leiden.

We studied 65 young patients, 27 females and 38
males, aged between 18 and 50 years old, diagnosed
of VTED in the Zaragoza University Hospital, Spain
between January, 1993 and December, 1995. Patients
taking oral anticoagulants were excluded from this
study and all the plasma samples were taken at least
one month after suppressing coumarins. The control
group was comprised of 53 healthy subjects, with a sex
and age distribution similar to the patients’ group.

The coagulation and thrombophilia study in
patients and controls was performed as follows:
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functional antithrombin Ill by chromogenic assay (AT
11, Isaza), antigenic protein C by ELISA (Asserachrom
P.C., Boheringer Mannheim), functional protein C
by clotting assay (Proclot, Isaza), functional protein
C by chromogenic assay (Stachrom, Boheringer
Mannheim), antigenic free and total protein S by
ELISA (Stachrom, Boheringer Mannheim), plas-
minogen by chromogenic assay (Plasminogen,
Boheringer Mannheim), Exner test or clotting test
with kaolin (lupus anticoagulant assay) results were
expressed as APC-ratio.

Table 1. Thrombosis risk for strata of APC-ratios.

APC-ratio 0dds ratio 95% confidence interval
<21 13.00 1.64-103.02
<22 7.65 1.66-35.19
<24 2.51 0.96-6.59

<2.6 1.82 078-4.23

<3.0 1.44 0.69-3.00

Family and genetic study was carried out in APC-
resistant patients. The genomic fragment containing
1691 G/A was amplified by PCR using the primers
described by Bertina* (primer 5'- TGCCCAGTGCT-
TAACAAGACCA-3', primerY: 5'-TGTTATCACACTG-
GTGCTAA-3"). The 267-bp fragment was digested
with 2 U of the restriction enzyme Mnl | (Biolabs) to
establish whether the allele was normal or mutated.

According to the anticoagulant response to APC in
controls and patients, we defined three categories:
normal (APC-ratio >2-4), borderline (2.04-2.4) and
resistant (< 2.04) subjects.

Some inherited known causes of thrombophilia in
40% of patients was detected. The most frequent was
APCR (26.15%, with 12.3% resistants and 13.8% bor-
derlines), followed by PC (7.69%) and PS (4.61%)
deficiency and, finally, ATl deficiency (1.53%).
Although APCR is the most prevalent risk factor for
venous thrombosis, the clinical manifestations are
less severe than antithrombin Il and protein C defi-
ciency.

The relative risk of venous thrombosis for APC-
ratio, estimated by the odds ratio, is very variable, as
summarized in Table 1, where confidence intervals
of 95% are shown. When the APC ratio is lower than
2 1, the risk of thrombosis is increased 13-fold; low-
er than 2.2 it’s increased almost 8-fold, and when
ratio is lower than 2.4, the risk doubles. This means
that there’s a clear relationship between phenotype
and thrombosis, because the lower the anticoagu-
lant response to APC, the higher thrombotic risk is.

The 77.7% of resistant and 40% of borderline
patients and relatives are heterozygous for factor V
Leiden. So, we think it’s justified to perform a genet-
ic study of the patients with APC ratios in the lower

limits of normal. The risk of deep vein thrombosis,
calculated with the odds ratio (10.8) and its confi-
dence interval of 95% (1.64-70.9) in the contingency
table (thrombosis/G1691A mutation), is increased
10-fold in those heterozygous for factor V Leiden.
That is, there’s a relationship between genotype and
thrombosis, although additional genetic factors may
play a role.'
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Atypical microangiopathy in a patient treated
with ticlopidine
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Microangiopathies are rare complications during treat-
ments with ticlopidine. We describe an atypical
microangiopathy, affecting almost exclusively myo-
cardium, and thrombocytopenia, shortly after onset of
ticlopidine. The patient died a few days after. Autopsy
showed no bleedings or large thrombi in most organs,
but were compatible with microangiopathy in myocar-
dial small vessels.

Ticlopidine is an inhibitor of platelet aggregation
frequently being used in stroke prevention and other
thromboembolic events. Its probable association
with the appearance of microangiopathies, especial-
ly thrombotic thrombocytopenic purpura (TTP) has
been described by several authors.’> We present the
case of a patient that developed atypical character-
istics and deadly evolution microangiopathy in the
course of treatment with ticlopidine.

The patient was a male of 46 years, without per-
sonal antecedent of interest. Three weeks before
admission, he was diagnosed with left eye acute ante-
rior ischemic neuropathy, beginning treatment with
ticlopidine at usual doses (250 mg a day). At this
time, blood cell count, coagulation tests and routine
study of hypercoagulability were normal.

Seven days after beginning treatment, the patient
presented skin rash, with pruritus and febricula, being
treated with antihistaminic drugs, which improved the
symptoms. In the following days, and in a progressive
way, the patient complained of general discomfort,
nausea and vomiting. Analytical study showed inten-
sive thrombocytopenia (6x10° platelets/L) and mod-
erate anemia, so he was refered to our Hospital.

On admission, the patient appeared ill, showing dry
mucosae and injuries from scratching. No petechial
purpura, evident hemorrhages or neurological abnor-
malities were found. Spleen and liver were not palpa-
ble. No thoracic abnormal murmurs were detected.
Laboratory tests confirmed the existence of intensive
thrombopenia and anemia (hemoglobin of 8.8 g/dL);
leukocytes and formula were normal; schistocytes were
not found in blood smears. Biochemical study showed

Figure 1. Thrombi and hemorrhages in myocardium.

high levels of lactodehydrogenase (LDH) (3.873 U/L)
and creatinine (2 mg/dL). Bilirubin, transaminases,
proteinogram, ions, glycemia and coagulation tests
were normal. D-Dimers were in low levels (0,5-1
mg/L). Urine was of normal aspect; urinary sediment
showed microhematuria (200 erythrocytes/pL).
Coombs test was negative. Bone marrow aspirate
showed megakaryocytic hyperplasia and mild eosino-
philia.

After fluid replacement and discontinuation of
ticlopidine, treatment with prednisone was adminis-
tered (1 mg/kg/d). On the first day after admission
the general condition improved and the urine was
clear. On the second day, LDH and creatinine values
were slightly lower (2.454 U/Land 1.2 mg/dL). Ane-
mia and great thrombocytopenia persisted. On the
third day, the patient entered into a sudden confu-
sioned status; urgent cranial scanner was reported
as absence of hemorrhage. Few hours later, he devel-
oped intense agitation, and died by cardiorespirato-
ry arrest. Necropsy was performed. Hemorrhagic
effusions were found only in myocardium. Macro-
scopic findings were irrelevant, except the presence of
hemorrhages in a stripped pattern in myocardium.
The microscopic examination showed the existence of
multiple fibrinous thrombi in myocardial small ves-
sels (Figure 1), and in a reduced number of small ves-
sels in adrenal glands, liver, kidneys and pancreas.

The temporal relationship suggests that this micro-
angiopathy was due to ticlopidine treatment.
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Pulmonary mucosa-associated lymphoid tissue
lymphoma and myasthenia gravis.
A case report

GIOVANNI B. GABRIELLI, ORAZIO CODELLA, FRANCO CAPRA,
GIORGIO DE SANDRE

Istituto di Clinica Medica Generale, Universita di Verona, Italy

We describe a low-grade, MALT-lymphoma with mul-
tiple, unusually large opacities involving both the
lungs in a woman suffering from myasthenia gravis.
Unlike other autoimmune diseases, myasthenia gravis
has never been associated with MALT-lymphoma thus
far. After cyclophosphamide treatment, a complete
detersion of the pulmonary opacities was obtained.

Although not frequent, pulmonary mucosa-asso-
ciated lymphoid tissue (MALT) lymphomas are well-
recognized."? However, the case we describe here pre-
sents some aspects that render it noteworthy.

In June 1995, a 55-year-old woman began com-
plaining of great-joint arthritis and erythema nodosum.
Her chest radiography showed multiple, large opacities
involving both the lungs (Figure 1). Myasthenia gravis
had been diagnosed 20 years before and pyridostig-
mine was continuously taken thereafter, with good
control of the neuromuscular symptoms. Laboratory
analyses included elevated ESR; monoclonal M-y-glob-
ulin; antiacetylcholine receptor antibodies; absence of
serum markers of cancer; normal values for hemo-
chrome and other routine tests. Total CT-scan showed
multiple, solid opacities with diameter up to 8 cm with-
in both the lungs; liver, spleen and lymph nodes were
normal. Fiberoptic bronchoscopy showed a pervious
bronchial tree. Transbronchial biopsy was not diag-
nostic, whereas a surgical biopsy of the large, apical,
right-sided lesion led to the diagnosis of low-grade pul-
monary MALT-lymphoma according to well-recognized

| | l
' -
Figure 1. Chest radiography before the treatment. Multiple
pulmonary opacities (arrows) are evident in both pulmonary

fields. Very large lesions, 8 cm in diameter, are localized in
the upper right lobe and in the lower left one.

,

Figure 2. Chest radiography after cyclophosphamide treat-
ment. Complete detersion of the pulmonary opacities.

histological, immunohistochemical and genetic find-
ings.>* Finally, a bone marrow biopsy showed normal
hematopoiesis, without lymphoma localization.

In September 1995, the patient started oral cyclo-
phosphamide treatment (100 mg/die), initially asso-
ciated with oral prednisone. Both great-joint arthri-
tis and erythema nodosum resolved within a few
days; ESR normalized after a few weeks; and month-
ly monitoring by chest X-ray showed a progressive
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shrinking of the pulmonary opacities, a complete
radiological detersion having been achieved in Sep-
tember 1996 (Figure 2). At this time, just one year
after starting it, cyclophosphamide was stopped. At
the last control, in April 1997, the patient continued
to be well, having normal routine laboratory analyses
and negative chest radiography.

In the present case, both the lungs were affected by
multiple neoformations, two of which were about 8
cm in diameter; to our knowledge, pulmonary mass-
es of similar size have never been reported so farin a
case of low-grade MALT-lymphoma, which is most
often restricted to only one lung.5¢

It has been suggested that autoimmune diseases
may play a pathogenetic role in the development of
MALT-lymphoma.?” Myasthenia gravis is also an
autoimmune disease, characterized by an autoag-
gressive process directed against the acetylcholine
receptors; however, an association between MALT-
lymphomas and myasthenia gravis has never been
reported so far. Whether a long-lasting myasthenia
gravis may be considered an autoimmune disorder
predisposing per se to the development of MALT-lym-
phoma remains an open question. However, a mere-
ly casual occurrence of two independent diseases
cannot be excluded at present.

Optimal management of MALT-lymphoma is not
well standardized yet. In spite of the extent of lung
involvement, cyclophosphamide induced, in our
patient, a progressive decrease of the pulmonary
opacities, up to a complete radiological detersion
one year thereafter. Clinical and radiological remis-
sion have now lasted for about seven months since
the cessation of treatment.
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Mantle cell lymphoma with amyotrophic lateral
sclerosis (motor neuron disease)
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ODRIOZOLA*

*Departments of Hematology, °Pathology, *Neurology, Ramén
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We describe a previously unreported case of mantle
cell lymphoma (MCL) associated to amyotrophic lat-
eral sclerosis (ALS) in a 63-year-old woman with a 1-
year history of weakness of arm and leg muscles. The
both molecular-genetic and flow cytometry analysis of
lymphocytes of peripheral blood (PB) demonstrated
leukemic phase of MCL.

A 63-year-old woman was admitted to our hospital
for one-year progressive weakness in her extremities.
Tendon reflexes were overactive in the legs with wide-
spread reflexing area, bilateral Babinski and both ankle
and patellar clonus. There was no sensory defect. Brain
magnetic resonance imaging showed cortico-subcorti-
cal atrophy and multiple small lesions of white matter.
Electromyographic studies revealed severe multiseg-
mentary denervation with preserved peripheral nerve
conduction. A lumbar puncture showed cerebrospinal
fluid protein content and biochemical profile were nor-
mal, Gram’s stain and cultures were negatives. PB
examination showed a white cell count of 19.5x10°/L
with an absolute lymphocyte count of 11x10°/L.
Hemoglobin level and platelet count were normal. The
lymphocytes were medium to large in size, with scanty
to moderate cytoplasm, and indented nuclei. The chro-
matin was moderately coarse with nucleoli in some
cells. Serum immunoglobulin (1G) were normal, with-
out monoclonal component. The immunophenotypic
features of lymphoid cells were: CD19*, CD5*, CD20",
kappa (k)*, lambda (\)-, CD23-, CD10- and FMC7-,
with clonal expression of k light chain on 64% of
mononuclear cells. The bone marrow (BM) aspirate
showed 37% mature-appearing lymphocytes. BM
biopsy revealed reactive changes. Immunohisto-
chemical study of BM specimen showed expression of
both k and X chains of immunoglobulins. Cytogenet-
ic analysis of BM showed no chromosomal abnormal-
ities.

The body CT did not show hepatosplenomegaly,
adenopathies or extranodal involvement. The endo-
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scopy and gastric biopsy was normal. No viral infec-
tion was detected. The molecular study of the PB lym-
phocytes by polymerase chain reaction detected a
monoclonal pattern.

Corticosteroid therapy was started with prednisone
at 120 mg/day dose. After 2 weeks of treatment, no
improvement was observed. Chlorambucil was initi-
ated at dose of 12 mg/day, reaching normal values
(2.58x10°%/L lymphocytes) after 7 days of chloram-
bucil therapy. Flow cytometry analysis showed dis-
appearance of the previous clonal population. Nev-
ertheless, the patient experienced a progressive wors-
ening of her neurological symptoms.

Our case was a MCL in leukemic phase. MCL has
been proposed as a new specific clinicopathologic
entity.! Leukemic manifestation of this lymphoma
seems fairly uncommon, perhaps because some of
these cases are misdiagnosed as chronic lymphocyt-
ic leukemia (CLL).2* Some authors postulate that
leukemic phase of MCL is indicative of aggressive dis-
ease and predicts poor prognosis, although, in some
cases leukemic MCL can be an indolent condition
and was classified as atypical CLL. The prognosis
does not appear as ominous in those patients in
whom a leukemic phase appears at diagnosis, as
compared with development during the clinical
course.* In our patient, leukemic phase of MCL was
identified at diagnosis, but the course appeared to be
indolent, since it was well controlled with therapy.
The association of combined motor neuron diseases
and lymphoma has been recognized>’” and a com-
mon origin has also been hypothesized.?
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Pathologic rupture of the spleen as the initial
manifestation of acute lymphoblastic
leukemia: an additional case

MARTA RODRIGUEZ-LUACES, CARMEN JIMENEZ HERRAINZ,
ANA LAFUENTE GUIJOSA, PABLO MATEOS RUBIO, JOSE MARIA
HERNANDEZ-BAYO,* FERNANDO HERNANDEZ-NAVARRO

Servicio de Hematologia, *Servicio de Radiologia, Hospital “La
Paz”, Madrid, Spain

Pathological rupture of the spleen (PRS) is a rare, but
well known complication of some hematological malig-
nancies. In a recent review of the literature, Giagouni-
dis et al.* identified 136 cases of pathologic rupture
of the spleen since 1861. This number gives an idea
of how seldom it occurs. In this review, 34% of the cas-
es had occurred in acute leukemias, and 13% in acute
lymphoblastic leukemias. In most cases, PRS occurs
on the course of the disease. PRS as initial manifes-
tation of ALL is a very rare feature: only six cases have
been reported in the literature.2¢ Before now, in our
hospital, we had only seen one case of a patient suf-
fering from chronic myelomonocytic leukemia who pre-
sented splenic rupture as the initial manifestation of
this disease.” We now describe the seventh case, to
our knowledge, of acute lymphoblastic leukemia pre-
senting as pathologic splenic rupture.

A 47-year-old man was admitted to our hospital in
April of 1997 complaining of sudden onset of pain in
the left upper abdomen, which radiated to the left
shoulder (Kehr’s sign). The patient had been well until
the previous week of admission, when he began to have
fever, malaise, sweats and fatigue. No previous trauma
had occurred. On admission, his blood pressure was
110/80 mmHg and there was tachycardia of 110/min.
His abdomen was tender and widely distended, and
there were nausea and vomiting. Two nodes, 1.5 cm in
diameter, were found in the left supraclavicular region.
Laboratory analyses showed a leukocyte count of
14.3x10°/L with 34% neutrophils, 60% lymphocytes,
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5% monocytes, 0.3% eosinophils; hemoglobin was 8.1
g/dL and platelet count 190x10°/L. Lactate dehydro-
genase was 1978 U/L (range, 80-480 U/L). Coagul-
ation tests were normal. The ultrasonographics find-
ings were a spleen of 19 cm of longitudinal diameter
with a heteroechoic lesion in upper pole. The abdom-
inal computed tomography with contrast showed one
zone of heterogeneous density in the spleen besides
hemorrhagic liquid in peritoneal cavity, which con-
firmed the splenic rupture.

Splenectomy and a liver biopsy were performed. The
patient’s postoperative course was unremarkable.
Pathologic examination of the spleen showed the
splenic parenchyma densely infiltrated by lymphoid
blasts; the normal architecture of the spleen had com-
pletely disappeared. Spleen blasts were positive for
CD19 and CD20 monoclonals antibodies; liver biop-
sy showed leukemic infiltration of portal areas, with
the blasts sharing the same immunophenotype.

A myelogram was performed concomitantly and
acute lymphoblastic leukemia was diagnosed, L2 type,
according to the FAB classification. The immunophe-
notype showed that bone marrow blasts were positive
for CD19, CD20, CD22, CD10, CD34 and HLA-DR,
and negative for CD3, CD4, CDS5,CD7,CD13,CD14,
CD15 and CD33. Bcr/abl translocation was not
found. No central nervous system involvement was
found. The patient has completed induction of a poly-
chemotherapy regimen, BFM protocol,® with initially
good response, and he has achieved complete remis-
sion after the induction therapy.

Giagounidis et al.," have found that, apart from the
three previously described pathogenic factors leading
to rupture (splenic infiltration, splenic infarcts and
coagulation disorders), male sex, adulthood, severe
splenomegaly, and cytoreductive chemotherapy may
be of relevance to the development of splenic rupture.
The major pathogenic factor in this case seems to be
splenic infiltration, since splenic infarcts and coagula-
tion disorders were not found.

Altés et al.? tried to identify a possible association
between pathologic spleen rupture with a particular
genetic or phenotypic pattern. The findings encoun-
tered in their patient did not have any relevant diag-
nostic features. We have not either found any special
immunophenotypic findings that could explain this
particular form of presentation either.

In view of the results of Giagounidis series, splenec-
tomy is advocated as the safest therapy. Nevertheless,
Guth et al.® have recently proposed that a subset of
hemodynamically stable patients can be successfully
managed nonoperatively.

We present a further case of pathologic rupture of
the spleen that warrants the need for differential diag-
nosis of hematological malignancies,’® even though
patient previous history do not suggest a hematologi-
cal disorder.
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