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Abstract: Introduction: Myeloproliferative syndromes with philadelphia (MPS Ph) chromosome negative are diseases little
known in our environment and cause grave neurological sequels. The study aimed to describe the neurological complications
of these syndromes. Patients and method: It was a retrospective cross-sectional study carried out on the files of patients follow
up or hospitalized in hematology or neurology departments of our tertiary hospital from January, 2008 to December, 2017. The
variables analyzed were composed of epidemiological data, clinical signs, treatments used, neurological complications, and
evolution. Results: Among 39 patients with MPS Ph negative, 30 (76.9%) had neurological complications at the time of
diagnostic. Headaches, dizziness and splenomegaly were the most reported clinical signs in 95.2%, 73.6% and 66.7%
respectively. Different types of MPS Ph negative were observed with 21 cases of polycythemia vera, 8 cases of essential
thrombocythemia and one case of primary myelofibrosis. The research of Jack2V617F mutation was made in 25 patients
(83.3%) and was positive in 15. The neurological complications were marked by peripheral neuropathy (20 cases), cerebral
venous thrombosis (15 cases) and ischemic stroke in 11 cases. The average length of stay in hospital was 23.6 days.
Concerning the treatment, 96.7% had received antiplatelet therapy and cytoreductive treatment was added in 66.7%. The
outcome was marked by the remission of symptoms in 11.1% of cases, 46.7% with sequels and 20% of death. Conclusion: The
MPS Ph negative patients are often discovered in late stage of the disease progression with neurological complications.
Measures need to be taken to improve the early diagnosis and management of MPS Ph chromosome negative.
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blood cells of chronic evolution [2, 3]. MPSs are divided into
conventional and atypical MPSs. Conventional MPS is
divided in four distinct clinical entities including chronic
myeloid leukemia (CML) with and without Philadelphia
chromosome (Ph), polycythemia vera (PV), essential
thrombocythaemia (ET), and primary myelofibrosis (PMF)
[4, 5]. Myeloproliferative syndromes cause many medical

1. Introduction

Developing countries are facing the demographic and
epidemiological transition were non communicable diseases
such as hematological diseases will replace infections and
malnutrition [1]. Myeloproliferative syndromes (MPS) are
characterized by the excessive production of mature myeloid
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complications. Neurological disturbances, one of these
complications, have been estimated between 12 and 80% [6,
7]. These complications are consecutive to blood
hyperviscosity mechanisms. The clinical signs are marked by
headaches, vertigo, abnormal choreic movements, and motor
and sensory deficits [8-10]. This study had aimed to report
different aspects of neurological complications due to MPS
with Philadelphia negative chromosome (MPS Ph-).

2. Methodology
2.1. Framework of Study

The study had taken place in the hematology and
neurology departments of the Lomé University Hospital.
Both services have 50 beds with qualified staff, specialized
units and equipment adapted to provide cares, teaching and
research activities.

2.2. Patients and Study Method

It was a retrospective, cross-sectional and descriptive study
covered a period from January, 2008 to December, 2017. The
study dealt with the files of patients having neurological
complications related to myeloproliferative syndromes with
Philadelphia chromosome-negative. The diagnosis of
myeloproliferative syndromes with negative Philadelphia
chromosome was made on the WHO diagnostic criteria [4,
5]. The majority of patients were referred to the hematology
department based on abnormal blood count cells obtained for
various conditions. Neurological complications were reported
either at diagnosis or during medical follow-up. Patients were
followed up and benefited from quarterly appointments in
both departments. Telephone calls or and trips were made to
the home of some patients to complete their neurological and
hematological examinations and to obtain their informed
consent prior inclusion. The data were collected on pre-
established survey from. The analyzed data were composed
with epidemiological, clinical, therapeutic, evolutionary and
biological (hemoglobin, hematocrit, platelet count, white
cells count, sedimentation rate, and Jack2V617F mutation)
variables. Cases of hematologic malignancies, secondary
MPSs and MPS of doubt diagnosis were not included in the
study. The collected data were analyzed using Microsoft XP
software Epi Info version 6.0 and Excel 2007. The statistical
analysis focused on the comparison of variables between the
two sexes. The accepted level of significance was 5%.

3. Results

A total of 39 patients were diagnosed with MPS Ph
negative. Thirty patients had neurological complications,
which had represented 76.9%. The majority of neurological
complications were discovered at the time of diagnosis in
76.7% (23 cases) and after 5 years of progression in 13.3% (4
cases). The average age was 47.5 + 13.3 years with extremes
of 20 and 73 years. The age group of 50-59 years old was the
most represented with 26.7%. The sex ratio (21M / 9F) was

2.3. The table 1 summarized the neurological complications
of the myeloproliferative syndrome and the age group.

Table 1. Distribution of patient according to the neurological complications
and age group.

IS HS MC CVT PN
[20 - 29] 0 0 0 0 2
[30 — 39] 1 0 0 1 4
[40- 49] 2 1 0 3 5
[50 — 59] 4 0 1 6 8
[60 — 69] 1 1 0 3 2
>70 1 0 0 2 1
Total 9 2 1 15 22

Legend: IS: Ischemic stroke; HS: Hemorrhage stroke; MC: Medullary
compression; CVT: Cerebral Venous thrombosis; PN: Peripheral neuropathy.

Regarding the clinical symptoms, headaches, vertigo and
splenomegaly were the most reported in different types of
MPS Ph negative. Different types of MPSs Ph negative were
reported with 21 cases of PV, 8 cases of ET and 1 case of
PMF. The search for the Jack2V617F mutation was
performed in 25 patients, or 83.3%, and was positive in 15
patients. Neurologic complications were more observed in
the range of 50-60% hematocrit, hemoglobin 18-20g/1, white
blood cells between 4-10,000 elements per milliliter, and
platelet counts between 400,000 and 1200,000 per milliliter.
There was no statistically significant difference between the
clinical signs and the main parameters of the blood cells
counts (hematocrit, hemoglobin, platelets and white blood
cells). Cerebral computed tomography had shown multiple
lacuna and massive ischemia of the deep Sylvian arterial
territories in 9 patients, and intra-parenchymal hematomas in
2 patients (6.7%). Cerebral MRI was performed in one
patient and showed a T2 weighted hypersignal, confirming
the vascular lesions obtained by the CT scan. The
electroneurography had confirmed the peripheral neuropathy
in 16 patients. The distribution of patients according to
neurological complications and the type of MPS Ph negative
was established in table 2.

Table 2. Distribution of patient according to the clinical signs and MPS Ph
negative type.

PV ET PMF

N Y% N Y% N Y%
Headaches 20 952 6 66.7 1 100
Paresthesia* 36 97.6 11 728 3 100
Dizziness 18 857 5 55.6 1 100
Pruritus 10 476 0 0 0 0
Bulky abdomen 16 762 4 444 1 100
Movements disorders 6 286 0 0 0 0
Visual disturbances 14 66.7 1 11.1 1 100
Redness of teguments 17 81 0 0 0 0
Convulsions 6 28,6 4 44 .4 1 100
Splenomegaly 15 714 5 55.6 1 100
Hepatomegaly 8 38.1 3 333 1 100
Motor deficit 9 429 2 222 0 0
Erythrosis 17 81 0 0 0 0

Legend: Paresthesia: Heaviness of legs, tingling, burning sensation; N:
Number; %: Percentage; MPS: Myeloproliferative syndrome; PV:
Polycythemia Vera; ET: Esential Thrombocythemia; PMF: Primary
Myelofibrosis
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The distribution of patients according to neurological
complications and the type of MPS Ph negative was noted in
the table 3.

Table 3. Distribution of patient according to neurological complications and
the type of MPS ph negative.

PV ET PMF

N % N % N %
Ischemic stroke 5 6.7 3 10 1 33
Hemorrhagic stroke 1 33 1 33 0 0
Medullary compression 1 33 0 0 0 0
CVT 8 267 6 20 1 33
Peripheral neuropathy 15 50 4 133 1 3.3

1 and 28 days. The cytoreductive treatment was added to
aspirin in 66.7% of cases with remission of symptoms in
11.1% of cases.

The table 4 had reported the distribution of patients by
treatment and the type of MPS Ph negative.

Table 4. Distribution of patients according to treatment and the type of MPS
Ph-.

Legend: PV: Polycythemia Vera; ET: Essential Thrombocythemia; PMF:
Primary Myelofibrosis; MPS: Myeloproliferative syndrome; N: Number; %:
Percentage; CVT: Cerebral Venous Thrombosis

The average length of stay was 23.6 days with extremes of

PV ET PMF

N Y% N Y% N %
Bloodletting 21 70 0 0 0 0
Hydroxyurea 11 36.7 8 26.7 1 33
Aspirin 21 70 8 26.7 0 0

Legend: PV: Polycythemia Vera; ET: Esential Thrombocythemia; PMEF:
Primitive Myelofibrosis; MPS: Myeloproliferative syndrome

The table 5 had reported the distribution of patients
according to treatment and neurological complications.

Table 5. Distribution of patients according to treatment and neurological complications.

Bloodletting Hydroxyurea Aspirin

N % N % N %
Ischemic stroke 7 233 3 10 9 30
Hemorrhagic stroke 1 33 1 33 0 0
Medullary compression 1 33 0 0 0 0
Cerebral venous thrombosis 15 50 9 30 15 50
Peripheral neuropathy 13 43.3 4 13.3 19 63.3

Legend: N: Number; %: Percentage

The overall medical care was provided in 43.6% by the
patient himself, in 46.2% by the family and in 10.3% by the
insurance companies as reported in figure 1.

10.3%

43.6%

@Insurance
mPatient
oFamilly

Figure 1. Distribution of patient according the type of care providers.

The evolution of complications was favorable in 26.7% of
patients and the mortality rate was 20% as indicated in figure
2.
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Figure 2. Distribution of patients according to the clinical evolution.

4. Discussion

The study reported ten-year follow-up of MPS Ph negative
patients. In our daily working conditions in the tropics, this
follow-up often remains irregular to maintain by the patients
and the family. This is often the result of financial difficulties
and rural population exodus related to socio-political
conflicts or natural disasters. It is also a one center study and
would not be widespread at a national scale. Nevertheless,
the handicap of the neurological complications and the
relevance of the obtained results deserve their share to the
scientific community.

On epidemiological aspects, the study found that 76.9% of
patients with MPSs Ph negative had neurological
complications. Of the patients with ET, eight had
neurological complications, which accounted for 66.7%. The
highest rate of neurological complications was observed in
patients aged from 50 to 60 years (26.7%). This result is
higher than that observed in previous studies which reported
neurological symptoms around 25.7% to 29.7% of patients
followed up for ET [9, 10]. We have noted that the rates
found in these past studies were very low compared to ours.
The lack of systematic reviews performed in patients during
regular consultations and the delayed of diagnosis, could
explain the high rate of complications at the late stage of the
disease progression. Age and sex did not have a significant
influence on the occurrence of neurological complications in
patients, p>0.08. Some authors have reported superior results
to ours related to youth study population [11, 12].

Neurological complications were discovered at the time of
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MPS Ph diagnostics or during follow-up in 76.9% of cases,
much higher than the reported rate of 25.7% in some
previous studies [9, 13, 14]. This high rate is explained once
again by the technical platform insufficiencies of the
myeloproliferative syndromes diagnostic and the ignorance
of symptoms by the populations. Headaches, vertigo and
splenomegaly were the majority signs observed in patients
with MPSs. Similar results were reported in previous studies
[10, 15, 16].

The most observed grave neurological complications have
been represented by cerebral venous thrombosis and ischemic
strokes, similar results were reported in the literature [11, 17,
18]. There was no significant correlation between hemoglobin,
hematocrit, white blood cell count, and platelet count with the
frequency of neurological symptoms, p>0.06.

The search of Jack2V617F mutation was performed in 25
patients and positive in 15. Patients with positive
Jack2V617F mutation have high risk to develop neurological
pathologies related to MPS Ph chromosome negative [18-20].
The high costs of these genetic examinations, the lack of
adherence to health insurance and the low socioeconomic
income of the majority of our patients may explain this low
rate of achievement of biological checkup.

With regard to the treatment, the majority of patients have
received  antiplatelet  therapy and  cytoreductors.
Cytoreductive treatment is often unavailable and difficult to
access because of its high cost. Marrow bone transplantation
and other genetic therapies were also impossible to access
[21-23]. Medical care was supported either by the patient
himself or by his family, and only 10.2% had health
insurance. In most cases, it is the patient's entourage who
bored the costs of hospital cares in situations of financial
difficulties in the African regions. Despite this antiplatelet
and cytoreductive treatment, the neurological sequels were
heavy and the survival rate is low [23, 24]. It is essential to
consider other easy access therapeutic approaches and
available for the most vulnerable populations. There is also
great importance to underline the benefits of early diagnosis
and management of patients with myeloproliferative
syndromes [25, 26].

5. Conclusion

The study had reported patients
complications of myeloproliferative syndrome with
Philadelphia chromosome negative. Cerebral venous
thrombosis and ischemic strokes were the major neurological
complications observed at the time of diagnostic. Treatment
was based on aspirin and cytoreductive therapy. Research,
identification, and early care of patients with MPS Ph (-) will
reduce neurological complications and improve quality of
life. An easy access to new available therapies with universal
public help insurance is the main tools to fill the social gaps.

with neurological
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