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Abstract  

 

Background: Sepsis is a life-threatening clinical condition that has cost humanity heavily since time immemorial. The 

aim of the study was to investigate the relationship between the red blood cell distribution width (RDW), mean platelet 

volume (MPV) platelet count, and neonatal sepsis in Sudan. Material and Method: A prospective cross sectional 

hospitalized based study was conducted in Omdurman maternity hospital, in the period from June 2013 to April 

2015.Hundred Sudanese neonates were grouped equally into two; case group were neonates with proven sepsis by the 

culture (N=50), and control group were healthy neonates (N=50). Mean Platelet Volume (MPV), red blood cell 

distribution width (RDW), and platelet count were performed by using hematological analyzer (KX-21 Sysmex) and the 

results compared between two groups. Result: Of the fifty sepsis group 23 (46%) were male, and 27(54%) were female. 

Whereas in control group 24 (48%) were male, and 26 (52%) were female. The mean age in case group was 9 days, and 

in control group was 4.3 days. The mean of platelet count was significantly lower in sepsis group than control, P value 

(<0.001). The mean of MPV and RDW CV were significantly higher in sepsis group than control, P. value (<0.001, and 

0.026 respectively). In sepsis group, there were no significant change in MPV, RDW CV, and platelet count according to 

fate between died and recovered patient. Conclusions: The MPV and RDW were higher where as platelets count was 

lower in neonatal sepsis and these tests were inexpensive and commonly measured and may be with value in diagnosis 

and prognosis for neonatal sepsis. Further studies are required to determine the predicting value for MPV, RDW CV, and 

platelet count in neonatal sepsis. 

Keywords: Red cell distribution width, mean platelet volume, platelet count, sepsis. 

Copyright @ 2020: This is an open-access article distributed under the terms of the Creative Commons Attribution license which permits unrestricted 

use, distribution, and reproduction in any medium for non-commercial use (NonCommercial, or CC-BY-NC) provided the original author and source 

are credited. 

INTRODUCTION
 

Sepsis is a global health problem that carries a 

high risk of death. A recent global assessment of the 

mortality rate of patients with sepsis treated in an 

intensive care unit found that over one third of these 

patients died without leaving hospital [1]. Sepsis remain 

the primary cause of death from infection despite 

advances in modern medicine, such as vaccine, 

antibiotics, and acute care [2].
 
In all countries where 

data on hospitalization for sepsis are available, the 

number of cases has increased steadily [3]. The number 

of hospital admission for sepsis following healthcare-

associated as well as community-acquired infections 

increased up to three-fold over the last decade in 

comparison hospital admission for stroke and 

myocardial infarction remained stable over the same 

period [4]. In the developing world sepsis accounts for 

60-80% of lost lives per year, affecting more than 6 

million newborns and children annually and over 

100,000 women contract sepsis in the course of 

pregnancy and childbirth [2]. Epidemiologic data in 

USA showed that the mortality of children with severe 

sepsis was 10.3%, which can be up to 12.8% in children 

suffering from underlying diseases [5].
 

 

In Sudan locally, in 2010 deaths among 

children under five caused by 8% neonatal sepsis, 

https://saudijournals.com/sjbr
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neonatal mortality rate (the number of neonates dying 

before reaching 28 days of age, per 1000 live birth) was 

29.9 in 2013, decreased from 2012 (30.5), and the 

neonatal mortality rate remained decreased annually 

since 2002 [6]. In 2013, sepsis represents the third 

cause of deaths in hospital. In Khartoum state, sepsis 

represents 12.6% from mortality causative agents, 

which higher mortality than heart diseases, malignant 

neoplasm, and respiratory system diseases in 2013. It is 

also one of the top 10 leading causes inpatient under 

five years, in 2013, for the under five years mortality, 

sepsis was the third causative agent (10%), for a less 

than one year mortality, sepsis frequency was 658 

deaths which more than seven fold mortality cases 

among 1-4 years for the same period [7]. 

 

Red cell distribution width (RDW) is a 

parameter reflecting the heterogeneity of the peripheral 

red blood volume and usually expressed with RDW-

coefficient of variation (RDW-CV). In clinic, it can be 

understood whether the size of the red cell volume is 

uniform through detection of RDW. The more RDW is, 

the more uneven the red blood cell size is, and the 

higher the volume heterogeneity is. Recent studies 

found that RDW can take as a ‘marker’ of death in 

critical patients and can be used independently to 

predict the risk of death in critical patients [10]. New 

studies found that RDW increase can be used as an 

important and independent predictive factor of the 

incidence of deaths caused by various diseases. 

Meanwhile, RDW values can reflect the degree of 

overall inflammation and oxidative stress [8, 9]. Luo et 

al., at home found that RDW can predict the prognosis 

of critical patients [10]. Although the exact mechanism 

of the correlation between RDW and mortality of sepsis 

children is unclear, it may involve the changes of red 

cell balance caused by the body’s inflammatory 

response and oxidative stress [11]. Increased RDW may 

comprehensively reflect the following 

pathophysiological mechanisms in occurrence and 

development of sepsis: a) inflammation may cause an 

increase of neuro-hormone and endocrine hormone in 

the body including noradrenaline, angiotensin1 and 

other angiotensins level and renal ischemia. These 

neurotransmitters can stimulate red blood cell 

proliferation through promoting the generation of 

erythropoietin (EPO) to result in RDW increase [12]. b) 

Inflammatory factors may affect marrow hemopoietic 

function and iron metabolism in the body to cause 

RDW increase [13, 14]. c) RDW increase may indicate 

instable cytomembrane which may cause multiple 

organ dysfunctions to make the patients’ condition 

deteriorate, thus leading to poor prognosis and 

increased mortality. Studies found that, the materials 

providing the nutrition to the body and cell, such as 

blood cholesterol, albumin, and others are also lack 

while RDW increases. Therefore, increased RDW may 

reflect the cell membrane instability due to the lack of 

cholesterol and other substances in the body [15, 16]. 

Glomerular filtration rate (GFR) decreased 

progressively with increasing of RDW, and 

gastrointestinal dysfunction and liver function 

impairment may cause dysfunction of digestion and 

absorption to induce megaloblastic anemia or 

microcytic hypochromic anemia. Therefore, increase of 

RDW may reflect unevenness of red cell size due to 

liver function impairment- induced lack of 

hematopoietic elements (e.g. iron, folic acid, vitamin 

B12) in the body. A single or combined effect of the 

adverse factors above both can cause RDW increase, 

and RDW increase in sepsis newborns is likely caused 

by the combined action of several adverse factors [17]. 

RDW may become a new indicator for prognostic 

evaluation and risk stratification in sepsis newborns due 

to simple and easy detection, required lower expense, 

easily repeated measurement and convenient 

monitoring of outcome [18]. 

 

The mean platelet volume (MPV) describes 

the average size of platelets in a blood sample and is 

routinely measured by automated hematology analyzers 

using either electrical impedance or optical 

fluorescence method [19, 20]. Increased in MPV during 

the first 72 hour of hospitalization is an independent 

risk factor for adverse clinical outcomes. Therefore, 

continuous monitoring of MPV may be useful to 

stratify mortality risk in patients with severe sepsis 

and/or septic shock [21]. The mean platelet volume 

(MPV) reflects the platelet size. Elevation of MPV is 

suggestive of increasing platelet production and 

activation. Larger platelets also contain more granules 

and prothrombotic materials [22, 23]. Rahul et al., 

suggest that high MPV on admission to the ICU with 

severe Sepsis suggests a higher chance of mortality 

during ICU stay [24]. 

 

In the present study, the RDW, MPV and 

platelet parameters, which are parts of a complete blood 

count, were assessed to evaluate the diagnostic 

efficiency of red blood cell distribution width (RDW), 

mean platelet volume (MPV), and platelets count for 

the prediction of sepsis. 

 

MATERIAL AND METHOD 
A prospective cross sectional hospitalized 

based study was conducted at Omdurman maternity 

hospital, in the period from June 2013 to April 2015. 

The cases were neonates with proven sepsis by the 

culture (case group). Patient were met the following 

criteria enrolled in case group; i) Septic neonate by 

positive blood culture, ii) age of 28 days or below, iii) 

not on vitamin k for last three days before sample 

collection, v) nor taking fresh frozen plasma or drug 

that interact with coagulation function for last two days 

prior to sample collection. A consecutive healthy 

neonate was taken as control for each case (control 

group). A neonate of age more than 28 days, negative 

blood culture, receive vitamin K, FFP, or drug interacts 

with test result, not admitted in Omdurman maternity 

hospital was excluded from case group. A neonate of 
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age more than 28 days, not burn in Omdurman 

maternity hospital, clinically ill, or that has history of 

hereditary disorders was excluded from control group. 

After signing an informed consent, the Clinical and 

laboratory data (gender, mode of delivery, gestational 

age) was taken from each neonate (cases and controls) 

using questionnaire.  

 

Venous blood samples were collected from 

neonates were collected in ethyle dehydrate tetra acetic 

acid (EDTA) for Cell blood count (CBC) studies 

(3ml).RDW, MPV and Platelets count were done by use 

of automated haematology analyzer (KX21-Sysmix). 

The haematology analyzer KX21 counts platelets using 

the direct current detection method with coincidence 

correction automatic discriminators separate the cell 

population based on complex algorithm. The intensity 

of the electronic pulse from each analyzed cell 

proportional to the cell volume. Then platelet indices 

and red cell indices were calculated. Haematology 

analyzer switched on, reagents were checked, and 

control reagents used for calibration, samples were 

mixed by use of roller mixer (ERMA. Japan) for about 

5 minutes then sample was introduced to the system 

probe then counted by haematology analyzer 

sysmexKX21, and results of RDW and MPV were 

calculated. 

 

Ethical Consent 

Ethical committee of Omdurman Maternity 

Hospital approved the study. Informed consent was 

obtained from parents of participated neonates. 

Statistical Analysis 
Data were entered in computer using SPSS 

version 20.0 (SPSS Inc, Chicago, IL, USA) for 

Windows. Continuous and categorized data were 

compared between the two groups (sepsis and health 

controls) using t-test, Mann-Whitney test, and Pearson 

chi square test (X
2
), respectively, P< 0.05 was 

considered significant. 

 

RESULTS 
Fifty venous blood samples were investigated 

in each arm of the study. The demographic features 

were summarized in Table (1 and 2), 47 (47%) were 

male, and 53(53%) were female. In septic case group, 

23 (46%) were male, and 27(54%) were female, 

whereas in healthy control group 24(48%) were male, 

and 26(52%) were female. The mean age in sepsis 

group per days was 9 (5.0), and in control group was 4 

(2.9).The mean of platelet count was significantly lower 

in sepsis group than in control group 60.289*10
9
(52.0) 

versus212,030*10
9
(62.6), P value (<0.001).The mean 

of MPV was significantly higher in sepsis group than in 

control10.6 (0.95) versus 8.8 (0.85), P value (<0.001). 

The mean of RDW CV was significantly higher in 

sepsis group than control18.4 (2.1) versus (14.7 (1.8), 

P. value (0.026) (Table-3). According to the outcome of 

Study population, 10(20%) of sepsis group were died, 

and 40(49%) were recovered. There was no significant 

differences in MPV, RDW CV and platelet count 

between died and recovered patient (Table-4). 

 

Table-1: Frequency (%) of Gender in Study Population 

Gender  Study population Frequency (%) Total 

Case Control  

Male 23 (46) 24 (48) 47 (47%) 

Female 27 (54) 26 (52) 53 (53%) 

Total 50 (100.0) 50 (100.0) 100 (100) 

 

Table-2: Mean (SD) of Age/ days in Study Group 

Age/days N Mean (SD) Minimum Maximum 

Case 50 9(5.04) 3.00 27.00 

Control 50 4 (2.92) 2.40 21.00 

Total 100 6 (4.72) 2.40 27.00 

 

Table-3: Comparison of platelet count mean platelet volume (MPV), platelet count, Red cell distribution width 

(RDW CV) between all groups 

Variables Mean (SD) Minimum Maximum P. Value 

Platelets count  Case 60.289 (52.0) 8.000 255.000 
<0.001 

Control 212.030(62.6) 125.000 421.000 

MPV Case 10.604 (0.95) 8.30 12.40 
<0.001 

Control 8.894 (0.85) 7.50 11.20 

RDW CV Case 18.366 (2.1) 14.70 22.80 
0.026 

Control 17.464 (1.8) 15.00 23.00 
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Table-4: Distribution of Mean of Platelets, MPV, and RDW CV according to outcome of Study Population 

Variables Fate Mean P. Value 

Platelets count * 10
9
/l Died (10) 61786.50 0.691 

Recovered (40) 54300.00 

MPV (fl) Died 10.60 0.954 

Recovered 10.62 

RDW CV % died 18.22 0.343 

Recovered 18.94 

 

DISCUSSION 
The current study showed that, the mean of 

platelet count was significantly lower in septic 

neonates. This finding was in line with MS Ahmed et 

al., [25] who reported that thrombocytopenia is a 

common complication of neonatal sepsis, and WU et 

al., [26]
 

who concluded that thrombocytopenia is 

prevalent in patients with severe sepsis. Also with Arif 

et al., [27] who found that thrombocytopenia is early 

predictor of septicemia, and De Stoppelaar et al.,
 
[28] 

who found that thrombocytopenia is a common finding 

in sepsis.  

 

As has been shown before in different studies 

the reason could be due to that sepsis cause generalized 

inflammation and platelets are activated then been 

consumed in it. In fact, platelets count in septic 

neonates usually drop precipitously and recovery is 

often sluggish. 

 

In present study, Red Cell Distribution Width 

(RDW) is significantly higher in septicneonate than in 

healthy. RDW is a parameter reflecting the 

heterogeneity of the peripheral red blood volume and 

usually expressed with RDW-coefficient of variation 

(RDW-CV). Recent studies found that RDW can take 

as a ‘marker’ of death in critical patients and can be 

used independently to predict the risk of death in 

critical patients 
(13)

. Other studies found that increased 

RDW can be used as an important and independent 

predictive factor of the incidence of deaths caused by 

various diseases. Meanwhile, RDW values can reflect 

the degree of overall inflammation and oxidative stress 

[13], Lippi G et al., reported that RDW increased in 

sepsis [22]. Garofoli F et al., concluded that high RDW 

may become an indicator for prognostic evaluation and 

risk stratification in sepsis newborns due to simple and 

easy detection, required lower expense, easily repeated 

measurement and convenient monitoring of outcome 

[23]. 

 

In the existing study, MPV was significantly 

higher in sepsis neonate than healthy.Chan Ho Kim et 

al., reported that increased in MPV during the first 72 

hour of hospitalization is an independent risk factor for 

adverse clinical outcomes. Therefore, continuous 

monitoring of MPV may be useful to stratify mortality 

risk in patients with severe sepsis and/or septic shock 

[28]. Rahul et al., suggest that high MPV on admission 

to the ICU with severe sepsis, suggests a higher chance 

of mortality during ICU stay [24]. HJ, Park JT et al., 

concluded that: An increase in mean platelet volume 

from baseline is associated with mortality in patients 

with severe sepsis or septic shock [21]. 

 

CONCLUSION 
The MPV and RDW were higher in sepsis 

neonate and platelet count was lower. These tests may 

become a new indicator for diagnostic, prognostic 

evaluation and risk stratification in sepsis neonate due 

to simple and easy detection, required lower expense, 

easily repeated measurement and convenient 

monitoring of outcome. Further studies are required to 

determine the predicting value for MPV, RDW CV, and 

platelet count in neonatal sepsis. 

 

RECOMMENDATIONS 
Further studies are required with other 

comparative diagnostic tools such as test CRP for septic 

neonates also engagement of other age groups is 

preferable. 
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