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Abstract

This is a case control study aimed to evaluate hematological status of Sudanese female patients with Systemic Lupus
Erythematous. The objective off the study is to assess hematological profile of Sudanese patients with Systemic Lupus
Erythematosus. Fifty SLE patients and 50 apparently healthy females were enrolled in the study. Age of participants ranged
from 18 to 62 years with 64% with age less than 40 years. Hb was 11.2 £ 1.9 g/dl compared to 12.7 + 1.1 g/dl in control group
(p = 0.000). RBC and PCV significantly decreased (p = 0.000, 0.003) respectively. Neutrophils count was 4.1 + 2.1x 10° pl
compared to 3.0 = 1.1x 10° ul in control group. Anemia and infection are frequent among SLE patients. Thrombocytes

remained within normal range. In conclusion, most common age of SLE patients ranged between 18 and 40 years.
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1. Introduction

SLE is a chronic inflammatory disease of unknown cause
that can affect virtually all organs of the body.
Immunological abnormalities, especially the production of
antinuclear antibodies (ANA) are a prominent feature of the
disease [1].

SLE is chronic auto-immune-disease that can be fatal. It is
one of the types of lupus which affects multiple organ
systems and it is multi-factorial in etiology [2].

Although the causes of SLE remain unknown, considerable
evidence has been accumulated to the pathological failure of
mechanisms.  Genetic, hormonal and
environmental factors has been attributed certain roles of
autoimmunity [3]. Multiple factors are associated with SLE
development without specific cause these include, genetic,
racial, hormonal and environmental factors [4].

autoimmune
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SLE is a common autoimmune disease throughout the world.
It varies from 40 -100 per 100.000. In India, the prevalence is
3.2 per 100.000 [5].

Estimation of the incidence and prevalence of SLE in the UK
over the period from 1999 to 2012 showed that the incidence
was 4.91 per 100.000 persons per year (with an annual 1.8%
decline. The prevalence increased from 64.99 per 100.000 in
1999 to 97.04 in 2012 [6]. Among Michigan population of
2.4 million people, incidence and prevalence was 5.5 per
100.000 and 72.8 respectively. Among females, the incidence
was 9.3 per 100.000 and the prevalence was 128.7 per
100.000 persons [7]. During the period from 2001 to 2009,
183 new case of SLE (98%) African Caribbean population,
affecting 172 women and 11 males. Incidence rates in males
compared to females were 12.21 to 0.84 per 100.000 persons
per year respectively [8].

A study in Sudan revealed that, the disease was most frequent
in tribes of mixed ethnicity (Afro-Arab), and least common
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in pure African tribes. Afro- Arab ancestry constituted 94.3%
of the sample, whereas subjects from Nubian ancestry were
5.7% of the study group. No subjects from Southern or
Western Sudan tribes. Female to male ratio = (20.6: 1) with
mean age at diagnosis was 31.9 years [4].

SLE is rare in West Africa, increasing in frequency in Central
and Southern Africa Despite improvement in overall survival
rates, patients with SLE, still have a death rate that is three
times that of general population and increasing up to 4.0 and
4.92 folds have been reported in some studies [4]. SLE
prevalence was 2-3 folds higher in black persons than in
white and 10 — fold higher in females than males. Black SLE
patients had a higher proportion of renal disease and end-
stage renal disease (40.5% and 15.3% respectively) as
compared to white persons (18.8% and 4.5% respectively)
[7]. Black women had an incidence rate nearly 3 times higher
than white women with a significantly higher rate in the age
group 30 -59 years. An epidemiological study from 1956 to
1965 showed for the first time a higher burden of the disease
in black women compared to white women. In 2002-2004, a
total of 267 SLE cases including 196 black patients, 62 white
patients and 9 patients of other racial groups [9].

88% of patients having SLE were females. The prevalence of
SLE was 47.1 per 100.000 and the WHO standardized rate =
40.8 per 100.000. Annual incidence in (2010) was 3.32 per
100.000 with peaks in female age between 30 -39 years and
in males aged 50- 59 years [10].

Among women age adjusted rates in black persons were 3
times higher than white persons 13.4 versus 0.7[9]. In women,
prevalence rates vary from 164 (white) to 406 (African
American) per 100.000. Estimated incidence rates are 1 to 25
per 100.000 in North America, South America, Europe and
Asia. Both Geographical and race affect the prevalence of SLE
and frequency and severity of clinical and laboratory
manifestations. The disease appears to be more common in
urban than rural areas [11]. Female dominance = 94.2%. [12].
SLE in women has a high prevalence in Afro- Caribbean
populations but has been to be rare in West Africa. Prevalence
in women (per 100.000), of SLE in women in an area of south
London are estimated to be 177 in Afro-Caribbean’s, 110 in
west Africans and 35 in Europeans [13]. The mean age was 35
+ 7.5 years. Out of 33 patients 31 (94%) were females, 2 were
males and F/ M ratio was 15.5: 1 [14].

Hematological abnormalities (hemolytic anemia, leukopenia,
lymphopenia and thrombocytopenia [2] and
phospholipid (APS) [15] are common
manifestation in patients with SLE. Most of the patients

anti-
syndrome

exhibit anemia at some point during their disease course. The
causes of anemia in these patients may be of immune or non-
immune pathogenesis [2]. The most common cause of death

in SLE is infection due to immune suppressive medication
used to manage the disease.18 (54.5%) out of 33 patients had
various infections [13]. Leucocytosis can occur in SLE and is
usually due to infection or use of high doses of
glucocorticoids. Lymphocytopenia has been observed in 20
to 75% of patients, particularly during active disease.
Neutropenia in patients with SLE can results from, immune
mechanisms, medications, bone marrow dysfunction [15].
Thrombocytopenia is a major hematological complication in
patients with SLE [16-17]. The most common mechanism is
believed to be increased platelet clearance mediated by anti-
platelet autoantibodies [17].

2. Materials and Methods

This is a case control study conducted in 2014 at Omdurman
Military Hospital — Khartoum State. The study aimed to
assess complete Blood Cell Count of Sudanese patients with
systemic lupus erythromatosus (SLE).

Fifty females already diagnosed with SLE and 50 apparently
healthy females as a control subjects were enrolled in the
study. Age of patients and control subjected ranged between
18 — 62 years.

Inclusion Criteria: female patients already diagnosed with
SLE by clinical symptoms and anti-nuclear antibodies
(ANA) profile test who attended Omdurman Military
Hospital during the study period.

Exclusion Criteria: Female patients with any disease that may
affect the hematological parameters under study such as
thalassemia or iron deficiency anemia.

A designed questionnaire was used to obtain all required
information concerning the study. An informed consent was
obtained from each participant before sample collection.
Clinical data was obtained from clinical record of each
patient.

Sample collection: 2.5 ml venous blood was collected in
EDTA container and Complete Blood Cell Count was
determined using automated hematological analyser Sysmex
(XT 2000 1).

SPSS software computer program was used to obtain
independent t- test, significant level was set at p < 0.05.

3. Results

Table 1. Age frequency of study group.

Age group _ SLE patients Control subjects

Years Frequency % Frequency %
18-39 32 64 30 60
40-62 18 36 20 40

Total 50 100 50 100
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64% of patients with age ranged between 18 to 39 years
compared to 36 5% with age above 40 years. This indicated
that SLE is more frequent at child bearing age which was
confirmed by previous investigators.

Table 2. Frequency of SLE patients according to duration of SLE.

Duration of SLE Frequency %
Less than 5 years 34 68
More than 5 years 16 32
Total 50 100

At time of presentation, 68% of patients have SLE on set in
less than 5 years, compared to 32% of patients have the
disease in more than 5 years. This showed that frequency of
SLE increased.

Table 3. Hematological Profile of SLE patients compared to Control

Subjects.
Variable Mean + SD
Case (N=50) _ Control (N=50) P ¥2lue

Hb g/ dl 112+19 127+ 1.1 0.000
RBC % 10°/ul 42+0.6 46+05 0.000
PCV% 342+9.1 38.5+3.8 0.003
MCH / pg 26.8+2.9 27.9+22 0.032
MCV/fl 80.8 + 7.4 82.9+7.2 0.153
MCHC /g/dl 329+19 333+17 0.200
WBC x 10°/ul 62+2.4 6.1+12 0.688
Neutrophils x 10°/u1 42+2.1 3.0£1.1 0.002
Lymphocytes x 10°/ul 20+1.3 24+0.8 0.065
Blood Platelets x 10°/ul 2935+ 123.5 2624 +72.7 0.128

Hemoglobin RBC count, PCV and MCH of patients
significantly decreased compared to control. This indicates
that the patients were subjected to anemia as reported by
many previous studies. White blood cell count increased but
insignificantly indication of infection which is often
associated with SLE due to immunosuppressive mechanisms.
MCH, MCHC and blood platelets remains within normal
range. Neutrophils significantly increased in patients
compared to control subjects which indicated the association
of SLE with infection. Neutrophils are the most abundant
circulating lymphocyte population and their major function is
the release of proteolytic enzymes, increases apoptosis and
aggregation and impaired phagocytosis.

Table 4. Hematological Profile of Patients according to SLE Development.

Variable Mean £ SD

Less than 5 More than 5 p-value

years years
Hb g/dl 11.3£ 1.7 11.0+2.4 0.592
RBC x 10° /ul 43+0.6 4.0+0.6 0.221
PCV% 34.7+10.2 33.1+64 0.575
MCH/pg 26.7+2.4 27.1£3.8 0.590
MCV/ fl 804+73 81.7+7.7 0.556
MCHC /g/dl 328+1.6 33.1+2.5 0.585
WBC x 10* /ul 6.1 1.9 6.5+3.1 0.605
Neutrophils x 10° /ul 39+1.6 4429 0.539
Lymphocytes x 10° /ul 2.1+1.5 1.7+1.0 0.321
Blood Platelets x 10°/ul  307.4+129.9  2642+106.6  0.253

According to duration of the disease, no significant change
was observed in hematological profile of SLE patients at
different duration of SLE on set. Two factors may contribute
to these findings, medication to which patients were exposed
and blood transfusion may improve health status of patients.
Another factor worth considering is the limitation of samples
may not reflect the changes in hematological status of SLE
patients.

4. Discussion

All the selected patients were females, since SLE was more
common among females compared Many
investigators pointed to the possible involvement of multiple
factors associated with SLE development such as genetic,
hormonal and steroid gonadal hormones [2, 7, 10, 12, 14, and
18]. SLE usually affects young females, the causes are
unknown but genetic, environmental and hormonal factors
may contribute [12]. Beside genetic and hormonal factors,
immunological factors could be another possible cause [2],
since fetal cells can persist in mothers circulation for decades
after delivery which provide antigenic exposure that may be
a source of immune reactions in women

to males.

According to the results of the present work, the most
frequent age of patients ranged from18 to 39 years which is
considered as the child bearing age. This is well documented
by many researchers [2, 7, 10, 14, 18, 9]. Some authors found
that the mean age of SLE patients ranged from 35 + 7.5 to
39. + 16.6 years [7, 14, 8]. In another study, the mean age
was 28 + 6.2 years [2]. Being a reproductive age worsens the
situation and put this target group at risk.

Changes in hematological profile of SLE patients was
observed (table 3), similar findings have been reported by
previous authors who concluded that hemolytic anemia,
leukopenia, lymphopenia and thrombocytopenia are common
manifestation in patients with SLE [2, 20].

Anemia was frequent among SLE patients compared with
control (table 3) which is evident by significant decrease in
Hb level, RBC count and PCV. These findings were
confirmed by many previous studies [1, 14, 15, 19, and 21].
Many mechanisms contribute to the development of anemia,
including inflammation, renal insufficiency, blood loss,
infection. A frequent cause of anemia in SLE is suppressed
erythropoiesis from chronic inflammation (anemia of chronic
disease or anemia of chronic inflammation), being the most
common form (60 to 80%). This type of anemia is
normocytic normochromic [15]. Many authors stated that
ACD and IDA are the most frequent types of anemia among
SLE patients [2, 19, 20]. The same authors relate these types
of anemia to inflammation, EPO impairment and disturbance
in iron hemostasis. Iron deficiency anemia was found in 9
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(30%) patients, 12 (40%) had anemia of chronic disease and
7 (23.33%) patients had hemolytic anemia. Anemia of
chronic disease which is the second more prevalent after iron
deficiency anemia, occurs in patients with acute or chronic
immune activation. Some authors associated causes of SLE
development to immunological and non-immunological
pathogenesis [2]. Other investigator related ACD to
immunological causes, cytokines and cells of
reticuloendothelial system induce changes in iron hemostasis,
the proliferation of erythroid progenitor cells, the production
of erythropoietin, and the life span of red cells leading to
disturbance of iron hemostasis, which increased up and
retention of iron within cells of reticuloendothelial system
[2]. A study in Athens showed in 132 SLE patients, anemia
of chronic disease (ACD) was 49 (37.1%), iron deficiency
anemia (IDA) was 47 (35.6%), autoimmune hemolytic
anemia (AHA) n 19 (14.4%) and other causes was 17
(12.9%). Recently suggested, autoantibodies, T lymphocytes
and deregulation of the cytokines network can affect bone
marrow erythropoiesis leading to anemia [20].

since,

Evidence for infection is derived from increase in WBC
count and neutrophils of SLE patients compared with control
(table 3). Similar findings was previously reported which
related leucocytosis to SLE patients due to infection [22], or
due to high doses of glucocorticoids [15]. Another study
further confirmed the results of the present study which
revealed that the most common cause of death in SLE is
infection due to immune suppressive medication used to
manage the disease,18 (54.5%) out of 33 patients had various
infections [14]. Other investigators reported that due to
inherent immune abnormalities and immune suppressive
treatment they are exposed to, patients with SLE are highly
susceptible to infection [23]. In consistent findings revealed
that leukopenia was found at the time of diagnosis in 51.6%
SLE patients and leukopenia was common in SLE but
usually not persistent and the association between leukopenia
and infection is a time dependent relationship. Thus the
number of WBC at diagnosis or at only one time point may
not predict an infection in subsequent times [18].

Neutrophils of SLE patients significantly increased compared
to control subjects (table 3). There is a controversy in the
literature regarding the association of neutrophils with SLE
[15, 18, 23-27]. Many researchers correlate neutrophils count
to SLE [15, 26, 28], and neutropenia in patients with SLE can
results from, immune mechanisms, medications, bone marrow
dysfunction [15]. Another study showed that circulating
neutrophils from SLE patients released more neutrophil
extracellular traps (NETs) than those from healthy donors, this
was further stimulated by the antimicrobial autoantibodies,
suggesting a mechanism for the chronic release of
immunogenic complexes in SLE, these data establish a link

between neutrophils and autoimmunity in SLE, providing new
potential targets for the treatment of this devastating disease
[26]. Furthermore recent discoveries implicate neutrophils as
important regulators of innate and adaptive immunity and in
the development of organ damage in SLE. Various putative
biomarkers are neutrophil related, including neutrophil
granular proteins and histones [28]. Other researchers [23-25],
found no correlation between neutrophils function and clinical
activity of SLE [23, 25]. Other study reported a role of
neutrophils in the pathogenesis of SLE, but the exact nature of
their contribution remains unknown [24].

No significant difference in lymphocytes of patients
compared to control group, although, many authors reported
that lymphopenia was a common hematological abnormality
among SLE patients with prevalence ranges from 20 to 81%
and its degree may correlate with disease activity both T and
B lymphocytes are reduced. Furthermore, there are numerous
reports of lymphotoxic antibodies in SLE with frequency
ranged from 36-90% but their pathogenic significance
remains unclear. [27]. The association between leukopenia
and severe infection remains controversial in SLE. Some
studies showed lymphopenia at presentation and neutropenia
associated with infection in SLE, but other studies do not
support the role of leukopenia as predisposition to severe
infection in SLE [18]. However, Lymphopenia is reported in
15-82%, some studies found strong association between low
lymphocytes, neutrophils count and the risk of infections
[29].

Thrombocytes remained within normal range (table 3) since
34% of patients received blood transfusion as a part of
treatment which may improve their health status. Previous
investigators reported thrombocytopenia as a major
hematological complication in patients with SLE and the
most common mechanism is believed to be increased
platelet clearance mediated by anti- platelet autoantibodies
[17, 30]. Other authors related thrombocytopenia seen in
SLE patients to adverse effects of medication,
hypersplenism [16], or presence of antibodies against
thrombopoietin and some thrombopoietin receptor have
been found in some thrombocytopenic patients with SLE
[30], or due to platelet consumption associated with
hemolytic anemia [15].

The inconsistency of results of the current study compared
with previous studies could be due to many reasons, of these
the limited sample size of study group; secondly, all patients
were under treatment. So, more investigation is highly
recommended to clarify the association of WBC differential
count as indicator to infection and its role in pathogenicity of
SLE, since vaccination may be a new reliable option to
reduce risk of infection in SLE patients [22].
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Conclusion

leucocytosis and neutrophilia are common

hematological features among SLE Patients. No significant
difference in hematological profile of patients with respect to
SLE on set. Further study is recommended to identify most
common types of anemia associated with SLE.
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