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Abstract

Background: Previous studies about the relationship between bone marrow megakaryocyte count and the chronicity
of ITP has yielded paradoxical results. The aim of the present study was to investigate any relationship between the
megakaryocyte count in the bone marrow and the chronicity of ITP.

Materials and Methods: This study was performed to compare the primary bone marrow aspiration megakaryocyte
count, obtained early upon the diagnosis of ITP, between chronic ITP (case) and acute ITP (control) groups among
patients aged less than 15 years old, at Mofid Hospital, Tehran and Amir-Kabir Hospital, Arak. Data collected was
analyzed using SPSS version 18. The project was approved by local Ethics committee and written informed consent
was obtained from all parents.

Results: Three hundred and seven patients with ITP including 212 patients with acute ITP (69.1 %) and 95 patients
with chronic ITP (30.9 %) participated in the study. The bone marrow megakaryocyte count was increased in 263
patients (85.7 %), decreased in 7 patients (2.3 %), and normal in 37 patients (12.1%). Among 212 patients with acute
ITP, the bone marrow megakaryocyte count was increased in 182 patients (85.8 %), decreased in 5 patients (2.4%),
and normal in 25 patients (11.8 %). Among 95 patients with chronic ITP, the bone marrow megakaryocyte count was
increased in 81 patients (85.3 %), decreased in 2 patients (2.1 %), and normal in 12 patients (12.6%). There was no
statistically significant difference between two groups regarding the megakaryocyte count.

Conclusion: Based on our findings it seems that the variant of bone marrow megakaryocyte count is not related to
the chronicity among patients with ITP.
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Introduction

Immune thrombocytopenic purpura (ITP) Bone marrow aspiration in patients with

is defined as isolated thrombocytopenia with
normal bone marrow and the absence of other
causes of thrombocytopenia . ITP in pediatric
patients manifests as isolated thrombocytopenia,
petechiae, and purpura. ITP is one of the most
common causes of thrombocytopenia in pediatric
patients and one of the problems associated with
ITP is its chronicity. The acute form of the disease
is more common and happens in 70-80% of cases,
and is cured in less than 6 months, while 20-30% of
the cases convert to chronic form *> .

ITP is carried out to determine the presence of
megakaryocytes and refuting other causes for
thrombocytopenia such as leukemia and aplastic
anemia 8. Although platelets disruption is the main
cause of thrombocytopenia in patients with ITP, it
has been demonstrated that disturbance in platelet
production might also be involved in the disease
process. Platelet production disturbance is either
due to the direct impact of autoimmune antibody
against megakaryocytes or the impairment of
platelet coating antibodies due to bone marrow
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macrophages’.

Usually, in pediatric patients, both genders
equally develop the acute form of the disease,
whereas female patients, especially in older ages,
are more likely to develop the chronic form of this
disease. The onset of the disease among children
is often sudden and acute while it normally has a
gradual course of development among adults.

The prognosis of this disease is often uncertain
and unpredictable as there are no criteria for
predicting the chronicity of the disease. Several
studies have shown old age, female sex, and the
insidious onset of the disease as the main factors
identifying the course of ITP >.

Several studies have been performed regarding
the significance of the bone marrow megakaryocyte
count in predicting the chronicity of ITP, with
controversial results &%,

Immune disruption is not the only
thrombocytopenic mechanism in ITP, and
the disruption in the quality of bone marrow
megakaryocytes is one of the potential causes of
thrombocytopenia in this disease, especially in its
chronic form 28,

Ren et al. observed that the higher bone marrow
megakaryocyte count decreased the possibility of
the ITP to become chronic & whereas Ugar, et al.
did not find a significant relationship between the
chronicity of ITP and bone marrow megakaryocyte
count . In another descriptive study Alavi et al.
found no significant difference between the bone
marrow megakaryocyte count among acute and
chronic patients »°.

The present study was conducted to examine
the relationship between megakaryocyte count in
bone marrow and the chronicity of ITP.

Materials and Methods

This study was performed among ITP patients
aged less than 15 years-old referred to Mofid
Hospital, Tehran, Iran and Amirkabir Hospital, Arak,
Iran during 2009-2010 period. ITP was considered as
isolated thrombocytopenia for which drug-induced,
infectious, collagen vascular, and congenital causes
have been ruled out. We discussed with the parents
their children’s problem and the necessity of bone
marrow aspiration to determine the next steps of
treatment. We then obtained written informed
consent from all parents. The project was approved
by the local ethics committee of medical college of
Arak.

The case group included children aged less than
15 years old, with chronic ITP for which other causes
of thrombocytopenia had been excluded and the
control group, consisted of patients with acute ITP
in whom thrombocytopenia had been cured in a
period of less than six months. Both groups were
selected through convenient sampling. The sample
size was calculated with a power of 80%, control to
case ratio of 2, odds ratio of 2.8 and the exposure
in the control group of 75%. Based of these
parameters we estimated to need 89 patients for
the case group and 178 patients for the control
group.

Bone marrow slides for patients with acute and
chronic ITP were examined and the mean number
of megakaryocytes in bone marrow was counted
with 10x magnification and recorded. Since the
number of patients with acute ITP was far more
than those with chronic ITP, selecting a control
group was rather easy. The data were collected
using a datasheet and was analyzed by SPSS

Table 1: Demographic variables of ITP patients participating in the study

n Mean age + SD Gender
Acute ITP 212 4.03+0.14 Female 102
Male 110
Chronic ITP 95 5.17+0.7 Female 53
Male 42
All patients 307 4.3+0.36 Female 155
Male 152
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software for windows version 18. Chi-square test
was run to compare the two groups. .

Bone marrow megakaryocytic count was
performed with a microscope lens adjusted at
10x. At this magnification if there were more than
5 megakaryocytes, it was considered increased;
within the range of 3-5 was considered normal; and
finally less than 3 was considered decreased.

Results

Three hundred and seven patients including
212 acute ITP (69.1 %) and 95 chronic ITP (30.9 %)
patients participated in our study. Overall, there
were 152 males (49.5%) and 155 females (50.5%).
The mean age was 4.3+0.36 years and patients
ranged from two months to 14 years old. According
to table 1, the mean age in the control group with
acute ITP was 4.03+0.14, while it was 5.17+0.7
in the case group with chronic ITP, which shows
a significant difference between the two groups
(P=0.04).

Among all patients, the bone marrow
megakaryocyte count was increased in 263 patients
(85.7%), was normal in 37 patients (12.1%), and
decreased in 7 patients (2.3%).

Inthe acute ITP group (n=212), the bone marrow
megakaryocyte count was increased in 182 patients
(85.8%), was normal in 25 patients (11.8%), and
decreased in 5 patients (2.4%). In the same way,
in the chronic ITP group (n=95) megakaryocyte
count was increased in 81 patients (85.3%),
normal in 12 patients (12.6%), and decreased in 2
patients (2.1%). The difference was not statistically
significant (P=0.97).

With regard to the relationship between the

chronicity of the disease and patient’s gender, in
the acute ITP group, 110 patients (51.9%) were
male and 102 patients (48.1%) were female and
in the chronic ITP group, 42 patients were male
(44.2%) and the remaining 53 patients were female
(55.8%). In our study there was not a significant
difference between the two groups (P=0.22)
considering the gender (Table 2).

The mean platelet count upon diagnosis, among
all patients, in the pretreatment period was
20000+1000 with the range of 2000-76000, while
it was 163000+£11000 with the range of 14000-
1118000 three days in the post treatment period.

The mean platelet count upon diagnosis and in
the pretreatment period was 19000+1000 in the
acute ITP group and 21000+2000 in the chronic
ITP group, while three days after treatment these
values were 161000£13000 and 166000+20000 in
acute and chronic ITP groups respectively which did
not show a significant difference between the two
groups (P=0.6).

According to our data, there was not a significant
correlation between the platelets count before
treatment and three days after treatment (P=0.45).
Moreover, although there was not a significant
correlation between the platelet count after
treatment and the age of patients, a significant
correlation was observed between the platelet
count before or after treatment and the age of
patients (P<0.001).

Regarding the relationship between the platelet
count before treatment and the bone marrow
megakaryocyte count, the mean platelet count
was, 20000+1000 in increased bone marrow
megakaryocyte count group , 2100045000 in

Table 2: The relationship between the chronicity of ITP and the number of bone marrow megakaryocytes.

R 3 %, Number of megakaryocytes Total
On;.. O¢,
Ty ec%n« Increased Normal Decreased
Acute 182 5 212
85.8% 11.8% 2.4% 100.0%
Chronic 81 2 95
85.3% 12.6% 2.1% 100.0%
Total 263 7 307
85.7% 12.1% 2.3% 100.0%
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normal bone marrow megakaryocyte count group
, and 150004000 in decreased bone marrow
megakaryocyte count group, which did not show a
significant difference (P=0.34).

In addition, with regard to the relationship
between the platelet count three days after
treatment and the bone marrow megakaryocyte
count in groups with increased, normal, and
decreased megakaryocyte count the mean platelet
count was, 165000+12000, 15500034000, and
106000423000 respectively, which did not present
a significant difference (P=0.24).

Discussion

In the present study, among 307 patients, 212
patients had acute ITP and 95 patients had chronic
ITP. This proportion was similar to other studies. In
our study the mean age was higher in the chronic
group compared to the acute group which was also
in agreement with other studies **.

The comparison of megakaryocyte count in
the bone marrow of patients with acute ITP and
the patients with chronic ITP did not indicate a
significant difference. Thisis in line with the findings
of Ugar et al., Alavi et al., and Jubelirer et al. &
19 but it is in contrast with the findings of Ren et
al. & The number of patients in the present study
and Ren et al. study was almost the same, but the
sample size in Ucar et al. study was small and was
not highly reliable. These differences highlight the
need for further research with a higher number of
participants. In our study, the platelets count before
treatment and three days after treatment did not
show a significant correlation. Moreover, although
there was not a statistically significant correlation

between age and the platelet count after treatment,
there was a significant correlation between age and
the platelets count before treatment.

We encountered some constrains during the
present study namely missing some patients in the
follow up period due parent’s poor cooperation.

Conclusion

Based on our findings it seems that the variant
of bone marrow megakaryocyte count is not related
to the chronicity among patients with ITP.
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