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ABSTRACT

Background: Thrombocytopenia is one of the most common toxicities of chemotherapy, causing symp-
toms ranging from mild petechiae to debilitating bleeding. These effects can lead to treatment delay and
discontinuation, which subsequently affects outcome. The data on chemotherapy-induced thrombocytope-
nia is scarce, especially from the developing world, and until now there is no consensus on the appropriate
management of this complication.

Aim: The aim of this study was to evaluate chemotherapy-induced thrombocytopenia in pediatric pa-
tients with acute lymphoblastic leukemia.

Methods: Medical records of acute lymphoblastic leukemia patients who were diagnosed and treated
in 2019 at the only center for pediatric hematologic and oncologic disorders in Armenia — the Pediatric
Cancer and Blood Disorders Center of Armenia — were retrospectively reviewed.

Results: 4 total of 29 patients with acute lymphoblastic leukemia, who were subsequently treated with Inter-
national BFM (Berlin, Frankfurt, Muenster) Study Group acute lymphoblastic leukemia IC BFM 2009 protocol
and achieved remission, were included in the current study. 17 (58%) patients were males. The median age
was 4.5y. and range, 18 months — 17 years. 5 patients had T-acute lymphoblastic leukemia and 24 patients, B-
acute lymphoblastic leukemia. During induction therapy, 11 patients (38%) developed critical thrombocytope-
nia with platelet counts ranging from 21x10%/L to 46 x10°/L. During consolidation therapy, 16 patients (55%)
developed moderate thrombocytopenia, with platelet counts ranging from 70x10%/L to 86*x10°%L and 6 (21%)
patients had critical thrombocytopenia, with platelet counts ranging from 27 x<10%L to 36 x10%L. During the
re-induction phase of therapy, 21 (72%) patients developed critical chemotherapy-induced thrombocytopenia
with platelet counts ranging from 13 x10%L to 45%10%L. Isolated thrombocytopenia occurred in 3 (10%) of the
patients. Thrombocytopenia was managed by platelet transfusion. The median (range) pre-transfusion platelet
count was 10x10° L (5x10° —13x10°/L) and increased significantly post-transfusion to 22 x1(°/L.

Conclusions: During the course of therapy the vast majority of patients with acute lymphoblastic
leukemia developed clinically significant thrombocytopenia. Although our study is small and involves the
cases from one year, it includes all the acute lymphoblastic leukemia patients treated in Armenia. The
study clearly shows that chemotherapy-induced thrombocytopenia is a very common complication of acute
lymphoblastic leukemia therapy and larger studies needed to explore these findings.

Keyworps: acute lymphoblastic leukemia, chemotherapy-induced thrombocytopenia, CIT, acute lympho-
blastic leukemia, ALL

INTRODUCTION
ADDRESS FOR CORRESPONDENCE: obucrio

Mane S. Gizhlaryan Acute lymphoblastic leukemia (ALL) is a ma-

Yerevan State Medical University after Mkhitar Heratsi lignant disease of the bone marrow in which early
Koryun 2, Yerevan, 0025, Armenia I hoid lif d I h
Phone: (+374 94) 212822 ymphoid precursors proliferate and replace the

Email: gizhlaryan.maneh@mail.ru normal hematopoietic cells of the marrow. ALL is
the most common form of cancer in children, com-

91



GizuLArRYAN M. S. et al.,

THE NEw ARMENIAN MEDICAL Journat, VOI.15 (2021), No 1, p. 91-94

prising approximately 30% of all childhood malig-
nancies. The treatment for the disease is focused
on chemotherapy, which is known to cause various
side effects. One of the predominant complications
includes chemotherapy-induced thrombocytopenia
(CIT)[! There are several reports which study the
relationship between the incidence of CIT and dif-
ferent chemotherapy drug types. Similarly, re-
search on the severity and risk factors of myelo-
toxicity associated with clinical features is limited.
The existing studies primarily focus on solid tu-
mors, however, the incidence of CIT in hemato-
logical tumors is reported to be as high as 75%
[Kantarjian H et al., 2007; Liou S et al., 2007].

CIT is a common hematologic toxicity of my-
elosuppressive and ablative therapy [Tamamyan G
etal., 2016]. CIT is often accompanied by a reduc-
tion of other blood products. The data on CIT is
scarce, especially from the developing world, and
until now, there is no consensus on the appropriate
management of this complication. Severe or per-
sistent CIT is known to cause a higher risk of life-
threatening spontaneous hemorrhage. It can also
become a reason to reduce the drug dosage and/or
delay the treatment [Tamamyan G et al., 2016]. It
may cause symptoms ranging from mild petechiae
up to debilitating bleeding.

Thrombocytopenia is defined as a platelet count
of less than 150x10° per uL [Gauer R, Braun N,
2012]. The definition of isolated thrombocytope-
nia is a platelet count of less than 150x10°%L, with-
out anemia (Hb >120 g/L for males and >110 g/L
for females) and without leucopenia (white blood
cell count >4x109/L).

Based on the platelet count (PLT), thrombocyto-
penia is categorized into four grades. Grade 1 or
Mild TP: 75-150%10 3/uL; Grade 2 or Moderate TP:
50-75x10 3/uL; Grade 3 or Severe TP: 25-50x10 ¥
uL; Grade 4 or Critical TP < 25.000 L. Patients
with PLT counts greater than or equal to 50x10%/uL
rarely have symptoms, PLT count of 30 - 50x10° /uL
rarely manifests as purpura, PLT count of 10-
30x10%ul may cause bleeding with minimal
trauma, and a PLT count < 5x10° per L may cause
spontaneous bleeding and is defined as a hemato-
logical emergency [Gauer R, Braun N, 2012].

This study aimed to evaluate CIT incidence in
pediatric patients with acute lymphoblastic leuke-
mia (ALL) in Armenia.

MATERIAL AND METHODS.

We retrospectively reviewed data on all ALL
patients diagnosed and treated at the Pediatric
Cancer and Blood Disorders Center of Armenia in
2019. A total of 29 patients with ALL, of standard
risk group, who were treated as per ALL IC-BFM
2009 protocol and achieved complete remission
were included in this study. The median age at di-
agnosis was 4.5 years, ranging between 1.5 — 17
years. Overall, 17 patients (58%) were males and
12 (42%) were female. Most of the patients (n=24)
had B-ALL, while only 5 patients had T-ALL.

The standard risk criteria were as per ALL-IC
BFM 2009 protocol:

1. Age > 1 year — < 6 year,

2. Initial WBC < 20.000/pL,

3. Peripheral blood (PB) Day 8: < 1.000 blasts/uL,

4. Flow cytometry Minimal residual disease (FC
MRD) < 0.1% or M1/ M2 marrow on day 15 and
no M2/3 marrow on day 33.

Complete remission criteria were as follows:

1. M1 marrow: < 5% blasts with normal or only
slightly decreased cellularity, i.e., with signs of
recovering hemopoiesis,

2. No localized leukemic infiltrates/masses on
clinical examination and/or by imaging studies,

3. No leukemic cells in the Cerebrospinal fluid
(CSF) obtained by the therapeutic LP on day 33.
Patients with severe thrombocytopenia were

managed by platelet transfusion at a platelet count

of less than 10x10° /L in the absence of risk factors
and at < 20x10° /L when risk factors were present

(e.g fever, gum bleeding, bone marrow biopsy,

lumbar puncture). Chemotherapy was not delayed

because of isolated thrombocytopenia, but as a re-
sult of fever and neutropenia. )

REsuLTs

Ouf of the 29 patients with ALL
who were analyzed, 11 patients
(38%) developed critical thrombo-
cytopenia with platelet (PLT)
counts ranging from 21x10%L to
46x10%L. During consolidation
therapy, 16 patients (55%) devel-
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oped moderate thrombocytopenia with PLT counts
ranging from 70x10°L to 86x10°%L and 6 (21%)
patients had critical thrombocytopenia with PLT
counts ranging from 27x10°%L to 36x10°L. During
the re-induction phase of therapy, 21 (72%) pa-
tients developed critical CIT with platelet counts
ranging from 13x109L to 45x10%L. Isolated
thrombocytopenia occurred in 3 (10%) of patients.
Thrombocytopenia was managed by platelet trans-
fusion. The median (range) pre-transfusion platelet
count was 10x10° /L (5x10° —13x10°%L) and in-
creased significantly to 22x10%/L post-transfusion.

Patients in the study group included in these
clinical trials had mild clinical symptoms. Purpura
and petechiae were found on the limbs, face and
mouth. Clinical features mainly manifested with
nosebleeds (epistaxis) and gum bleeding, which
were managed by local hemostatic agents. Further
bleeding, intracranial hemorrhage, and neurologi-
cal symptoms have not been revealed. High fever
> 38.0°C was observed mainly in the induction
phase. Headache was manifested mainly in pa-
tients who have had severe anemia (Hb < 70 g/L).

Discussion

Acute lymphoblastic leukemia is a heteroge-
neous hematologic disease characterized by the pro-
liferation of immature lymphoid cells in the bone
marrow, peripheral blood, and other organs. It is
also the most common pediatric malignancy, repre-
senting 75%-80% of acute leukemia among chil-
dren (Samuel & Sakamoto, 2005). The main treat-
ment for pediatric acute lymphocytic (lymphoblas-
tic) leukemia (ALL) is chemotherapy, which is usu-
ally comprised of 3 main phases: induction, consol-
idation (also called intensification), and mainte-
nance. Chemotherapy has side effects, one of which
is CIT — a common hematologic toxicity of myelo-
suppressive and ablative therapy [Tamamyan G et
al., 2016] Mecto nns BBoga Tekcrta.. The incidence
and severity of CIT vary according to the type of
chemotherapy drug. Not all chemotherapy drugs
cause thrombocytopenia in the same way. The
mechanism of thrombocytopenia varies according
to therapeutic drugs; for example, alkylating che-
motherapeutic drugs mainly affect multipotent stem
cells [McManus P, Weiss L, 1984], cyclophospha-
mide mainly affects megakaryocyte progenitor
cells. Ultimately, the fundamental cause of throm-

bocytopenia induced by chemotherapeutic drugs in
normal doses is the underdevelopment of bone mar-
row megakaryocytes [Zeuner A et al., 2007].

There are several studies about CIT. One of the
studies about prophylactic platelet transfusion in
patients with hematologic malignancies has indi-
cated that a prophylactic threshold of 10.000/L is
generally well-tolerated and associated with a re-
duction in the platelet usage without increasing se-
vere bleeding complications [Benjamin R, Ander-
son K, 2002]. Another recent study of the relation-
ship between thrombocytopenia and bleeding in
solid tumor patients showed that the incidence of
bleeding doubled from 10% at a level below
20.000/L to 20% when the platelet count was
below 10.000/L [Vadhan-Raj, 2009]. These results
further indicate that a platelet count below 10.000/L
is associated with an increased risk of bleeding
[Vadhan-Raj S, 2009]. A guideline from the Ameri-
can Society of Clinical Oncology recommends a
threshold of 10x10°%L for prophylactic platelet
transfusion in patients receiving therapy for hema-
tologic malignancies [Schiffer C et al., 2018].
Transfusion at higher levels may be advisable in
patients with signs of hemorrhage, high fever, hy-
perleukocytosis, rapid fall of platelet count, coagu-
lation abnormalities (eg, acute promyelocytic leu-
kemia), or undergoing invasive procedures. The
same is advised for situations when platelet trans-
fusions may not be readily available, as might be
the case for patients who live at a distance from the
treatment [Schiffer C et al., 2018].

In the current study, among patients with throm-
bocytopenia, bleeding increased as the platelet
count decreased and platelet transfusions were the
most effective and rapid treatment for patients with
severe thrombocytopenia. Patients with severe
thrombocytopenia were managed with platelet
transfusion at a platelet count of < 10x10° /L in the
absence of risk factors and at < 20x10° /L when risk
factors were present (e.g fever, gum bleeding, bone
marrow biopsy, lumbar puncture). Chemotherapy
was not delayed because of isolated thrombocytope-
nia, but when fever and neutropenia occurred. How-
ever, we were not able to determine a specific
threshold for a prophylactic platelet transfusion.

Analyzed data and the patient management did
not differ from similar studies.
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CONCLUSION

During the course of therapy, the vast majority

of patients with ALL developed clinically signifi-
cant thrombocytopenia. Although our study is
small and involves the cases from one year, it in-
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