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Abstract

The new International Consensus Classification (ICC) for Myeloid Neoplasms and Acute Leukemias was
updated in 2022 by the World Health Organization (WHO). This includes the following conditions: essential
thrombocythemia (ET), polycythemia vera (PV); primary myelofibrosis, MPN, unclassifiable (MPN-U);
chronic myeloid leukemia (CML); chronic neutrophilic leukemia (CNL); and chronic eosinophilic leukemia.
Nonetheless, there are three core subtypes of classical myeloproliferative neoplasms (MPN): essential
thrombocythemia (ET), polycythemia vera (PV), and primary myelofibrosis (1). Effective treatment for this
illness is frequently delayed by incorrect diagnoses. The current study assessed the contribution of routine
blood tests to the precise diagnosis of MPN. Blood analysis was done on 101 adult MPN Sudanese patients in
total. Eight standard blood parameters were analyzed using a Sysmex XE-2100TM machine. The values were
compared across the subcategories, and a difference that was deemed statistically significant was defined as a
value of P<0.05. The patients' median hemoglobin, platelet, and red blood cell counts were 523x103, 15.4
g/dl, and 5.7x109/1, respectively. There were noticeable variations between the subcategories. The current
study demonstrated that the key component of accurately diagnosing MPNs according to WHO classifications
is the evaluation of peripheral blood cells' blood routine parameters.
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Introduction: ET, and PMF as a collective group of these three
Primary myelofibrosis (PMP), essential disease types.
thrombocythemia (ET), polycythemia vera (PV),

and chronic myelogenous leukemia are among the

clonal hematological malignancies referred to as
myeloproliferative neoplasms (MPNs)(1,2). The

World Health Organization (WHO) guidelines state

that MPN is the authorized terminology (3). The

clonal proliferation of aberrant hematopoietic stem

cells is a characteristic of MPNs (4). The terms
"Philadelphia-negative classical MPNs" refer to PV,

The prevalence of PV (44-57 per 100,000), which
was higher in men than in women (male—to—female
1.8:1),and ET (38-57 per 100,000) was significantly
higher than that of MF (4-6 per 100,000) or
subgroups comprising MF (post-PV MF = 0.3-0.7
per 100,000; post-ET MF = 0.5-1.1 per 100,000)
(5). Men and women both have almost the same
overall incidence of myelofibrosis (MF). Men are
slightly more often than women to have PV (male-
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to-female ratio: 1.8:1), but women are more likely
than men to have ET (male-to-female ratio: 1:2).
Although MPNs may occur to anyone at any age, the
majority of patients diagnosed with MPN after the
age of 60. The median age at which PMF, ET, and
PV diagnoses are made is 65 years old, 56 years old,
and 61 years old, respectively.

The 2008 WHO criteria, which were amended, use a
mix of clinical, morphological, and molecular
evaluation to diagnose MPN. Increased red blood
cell (RBC) production in PV, prolonged
thrombocytosis in ET, and bone marrow (BM)
fibrosis in PMF are the hallmarks of Philadelphia
chromosome-negative MPN (6). Occurring MPN
patients can occasionally have normal blood counts
due to splenomegaly, gastrointestinal bleeding, and
iron shortage, or early stage of the disease (7).
Careful evaluation is required in cases of clinically
questionable MPN,
thrombosis with normal blood counts (8). This study
aims to analyze the hematological features of
Sudanese patients diagnosed with MPN at the
Radiation and Isotopes Centre Khartoum (RICK)
from 2016 to 2019.

such as intra-abdominal

MATERIALS AND METHODS

This was a cross-sectional descriptive hospital-
based study, conducted at the Radiation and Isotopes
Centre Khartoum (RICK), Khartoum, Sudan, from
May 2016 to September 2017. The study was
approved by the ethics committee of the Ministry of
Health’s research department
University. Informed written consent was obtained
from all the patients before collection of samples.

and Alneelin

A total of 101 patients with chronic MPNs were
enrolled in this study. The patients were diagnosed
based on 2008 World Health Organization (WHO)
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criteria (1), 63.4% were diagnosed with PV, 23.8%
with ET, and 12.8%. with MF.

Five milliliters of peripheral blood were collected
from each subject in K3 EDTA vacutainer tubes.
Samples were processed immediately after
collection. The complete blood counts (CBC) were
performed wusing an Automated Hematology
Analyzer (Sysmex 21). The CBC included
measurements of hemoglobin, hematocrit, total
white blood cell count, platelet counts, red blood cell
counts, mean cell volume, mean cell hemoglobin,
and mean cell hemoglobin concentration.

The statistical analysis of the results was done using
SPSS (version 23) software. A one-way ANOVA
test was used to compare the variation between the
groups and within them. A p-value of less than 0.05
was considered statistically significant.

RESULTS

101 MPN patients had the following baseline
characteristics: 48 (47.5%) and 53 (52.5%) were
female. The median age of all Sudanese patients was
52 years old (range: 25-85 years old). Of the total,
63.4% had PV, 23.8% had ET, and 12.8% had MF
as their diagnosis. There were differences in
hemoglobin, leukocyte, and platelet counts among
the various illness subgroups. The study population's
hematological characteristics are shown in (Table 1).
Patients with MPN had significantly greater platelet
counts, RBC counts, and hemoglobin
(p<0.0001). Though this difference was not
statistically significant (p=0.772), platelets were
lower in MF patients. The WBC count was either
normal or slightly elevated; for ET (p=0.229) and
MF (p=0.398), this result was not statistically
significant. On the other hand, PV patients' WBC
count was statistically significant (p=0.05).

levels
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Table 1 Comparison of Laboratory Characteristics in Patients with PV, ET, MF.

Variable PV (n=64) ET (n=24)

median P median P median P value
(range) value (range) value (range)
Platelets count X 368 0. 0001 969 0.0001 452.5 0.772
10°/L (170-1901) (362-1800) (139-1283)
WBCs count X 10°/L 7.8 0.05 9.8 0. 229 8.1 0. 398
(4. 4-18. 4) (3.8-23) (2. 6-63)
RBCs count X 10%/L 6.0 0. 0001 4.9 0.106 4.7 0. 0004
(4.9-9. 4) (3.4-8.4) (2.8-6.7)
Hb (g/dl 16 0. 0001 12.9 0. 004 12.8 0. 0004
(13.6-20) (8-17.3) (7.9-15)
Het (%) 50 0. 0001 43 0.014 40.5 0. 0003
(42.2-60.4) (29-58) (26-48)
MCV (£1) 84 0. 445 81 0. 401 89 0.023
(70-95) (68-97) (79-91)
MCH (pg) 27 0. 0899 25 0. 068 27 0.903
(21-31) (19-29) (24-32)
MCHC (g/dl1) 31 0. 0001 30 0.024 30 0.010
(29-36) (25-33) (21-31)

* P<0.05 indicates a statistically significant difference. MPN (myeloproliferative neoplasms), Polycythemia vera
(PV), essential thrombocythemia (ET), and primary myelofibrosis (PMF).

DISCUSSION

A distinct subset of hematological malignancies is
myeloproliferative neoplasms or MPNs. Since the
diagnosis of this disease might frequently lack
precise diagnostic markers, particularly in the early
stage, the first line of diagnosis depends on the
clinical lab results in addition to molecular and
genetic investigation (8). The goal of this study is to
demonstrate how important routine blood cell
analysis is for correctly diagnosing
myeloproliferative diseases.

The study group was divided into three groups:
63.4% of the patients were diagnosed with
pulmonary vein disease, 23.8%
dysfunction, and 12.8% had myocardial fibrillation.

had erectile

The presented results are marginally lower than the
findings published by Mishcheniuk OY et al, who
assessed the blood parameters in a sample of 85
patients diagnosed with polycythemia vera (PV), 43
patients diagnosed with essential thrombocythemia
(ET), and 40 patients diagnosed with primary
myelofibrosis (PMF)(9). Hematological features of
the 101 specimens, the findings of this investigation
disclosed both commonalities and significant
disparities in comparison to studies carried out at
both national and worldwide levels. For example,
research undertaken in Sudan According to two
investigations by Sahar et al. examining the clinical
characteristics of Philadelphia-negative

myeloproliferative neoplasms in Sudan,
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polycythemia vera (PV) was shown to be the most
prevalent subtype, with patients' mean age in the
early 50s (10). Comparing the current study results
to that of Enbolm et al., who reported a slightly
larger proportion of males in the PV and MF groups
and a predominance of females in the ET cohort, the
latter study likewise found a broadly balanced
gender distribution. In terms of the disease subtype
distribution, the current study's (63.4%) larger
proportion of PV was reported in comparison to the
Ejim study's (44.4% ET, 40.7% PV, and 14.9% MF)
findings(11).

Based on the current investigation, various disease
subtypes had variable levels of hemoglobin,
leukocytes, red blood cells, and platelets. The
platelet count, red blood cell count, and hemoglobin
levels were reported to be considerably higher in
patients with MPN (p < 0.0001). This finding aligns
with the findings of Mishcheniuk OY et al. and
Mattar MM et al. (9, 12), In their investigation of
222 patients, Zohu et al. found a statistically
significant positive link between MPNs and rising
hemoglobin levels, but no significant correlation
with platelet count(13). Furthermore, Zahang et al.
observed a statistically significant positive link
between their particular study group of PV patients
and higher hemoglobin percentage levels (14).
Patients diagnosed with essential thrombocythemia
(ET) generally have reduced total white blood cell
(leukocyte) counts and
hemoglobin(15).

increased levels of

A prior investigation revealed that CALR mutations
were linked to a younger age, increased platelet
count, reduced risk of thrombosis, decreased
leukocytosis, and a lower likelihood of requiring
transfusion treatments(16). The results of our study
on individuals with CALR mutations indicated a
propensity for increased platelet levels and reduced
need for transfusions. However, these statistically
insignificant differences are probably attributable to
the limited size of the sample. Nevertheless, our
investigation did not reveal any clear inclination
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toward younger age in individuals with PMF who
had CALR mutations. Among individuals with ET,
mutations in the CALR gene have been associated
with reduced leukocytosis, decreased hemoglobin
levels, and increased platelet counts. Previous
studies have consistently shown that individuals
diagnosed with myelofibrosis (PMF) who had
CALR mutations have elevated platelet levels and
improved survival rates (17, 18). Furthermore,
individuals diagnosed with essential
thrombocythemia (ET) who had CALR mutations
have been linked to increased platelet counts but
decreased  hemoglobin  levels (19,  20).
The objective of this work is to highlight the
diagnostic significance of regular blood parameter
analysis in categorizing MPN subtypes based on
WHO-specific criteria. The findings of the study
were consistent with several previously published
investigations. Nevertheless, the variations in the
findings in comparison to other studies can be
attributed to distinct illness patterns, heterogeneous
demographics, and genetic factors. Subsequent
investigations require a more extensive sample size
to authenticate the scientific findings.
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