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Abstract

Background: In the world, Neonatal Sepsis firmly to their morbidity and mortality; it constitutes a significant public health challenge. Infections were the
most common causes of neonatal deaths, followed by prematurity, intrapartum complications, and asphyxia. The diagnosis is based on anamnestic, clinical and
laboratory findings. Although the defined diagnosis is based on the isolation of the causative organism by culture on a fluid sample (blood, cerebrospinal fluid,
urine, etc.), low sensitivity of the culture leads to the use of inflammatory markers such as C-reactive protein, procalcitonin and interleukins. Many studies
worldwide have commenced to evaluate a new nontraditional value of red cell distribution width as a diagnostic and prognostic biomarker in neonatal sepsis.

Objective: To assess the value of Red Cell Distribution Width (RDW) in predicting neonatal outcome in neonatal sepsis.

Method: In a retrospective, observational study, we enrolled 100 term neonates who were diagnosed with neonatal sepsis who were admitted at a Soba University
hospital during the period January 2021- January 2022.

Results: Of 100 neonates, 57% were males and 43% were females. Increased RDW was seen in 86.8% of neonates who had systemic involvement during illness,
100% of deceased patients had high RDW at their deaths, and 90% of survived neonates had normal RDW (p=0.000). The association between the RDW value
and the duration of admission was found to be of statistical significance, as the p-value was 0.012.

Conclusion: RDW can be used for evaluating neonates with suspected sepsis, especially in low-resource countries. Increased RDW can be a prognostic marker
in neonates with sepsis.
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Introduction Early-Onset Sepsis (EOS) is due to the transmission of pathogens
from the mother to the newborn or the fetus. These pathogens can
ascend the vagina, the cervix, and the uterus and can also infect the
amniotic fluid. Neonates can also get an infection in utero or during
their passing through the vaginal canal during delivery. Typical
bacterial pathogens for EOS include Group B streptococcus (GBS),
Escherichia coli, coagulase-negative Staphylococcus, Haemophilus
Neonatal sepsis is an infection involving the bloodstream in  influenza, and Listeria monocytogenes. Neonatal sepsis risk is
infants under 28 days old. In developing countries, neonatal sepsis  increased by many maternal factors, including chorioamnionitis, GBS
is the leading cause of morbidity and mortality [4,5]. Neonatal sepsis  colonization, and delivery before 37 weeks, and prolonged rupture of
is classified into two groups based on the age of presentation to the ~ membranes more significant than 18 hours [7].
emergency department: Early-Onset Sepsis (EOS) and Late-Onset
Sepsis (LOS). EOS is sepsis in neonates at or before 72 hours of life
(some experts use seven days), and LOS is sepsis occurring at or after
72 hours of life [6].

Sepsis is defined as a life-threatening condition due to regular
host response to infection [1]. Sepsis is responsible for approximately
45% of emergency visits by neonates and is a leading cause of neonatal
mortality and morbidity, accounting for 14% of deaths in that age
group [2,3].

The early neonatal sepsis symptoms and signs are usually mild
and nonspecific but can rapidly progress to shock, Disseminated
Intravascular Coagulation (DIC), and death. Therefore, finding a
tool for early detection of infants who are more likely to have a worse
clinical outcome is essential to offer closer monitoring and more
Citation: Aloup IM, Bazie EA, Abdelmottuleb AH , Elbeely SH. Value of  aggressive treatment [8].
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Early diagnosis and initiation of antimicrobial therapy are
essential to mitigate the high case fatality and to avert morbidity
Copyright: © 2024 Israa Mohammed Aloup associated with late-onset neonatal sepsis. In recent years, biochemical
Publisher Name: Medtext Publications LLC markers have been influential in research areas on neonatal infections.
Inflammatory cascades respond to an infection and comprise many
elevated markers frequently used for diagnosing and monitoring
sepsis [8].
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markers in neonatal sepsis. These include C-Reactive Protein (CRP)
and CD64 [9] procalcitonin and preseason, [10] and soluble E-selectin
[11], IL-6, IL-8 [12].

The Cell Distribution Width (RDW) is a marker studied in
neonatal sepsis [13]. The RDW measures the variability of red blood
cells in size (anisocytosis) and is routinely evaluated as a part of the
complete blood count. The RDW may be elevated in conditions of
ineffective production or increased destruction of red blood cells,
which commonly occur in inflammatory or infectious situations [14].

Red cell distribution width has been classically used as a
screening index for iron deficiency anaemia. However, there is now
strong evidence that this simple marker can have a role in detecting
adverse outcomes in sepsis as well as in diverse clinical situations
[13], including coronary artery disease, [15] heart failure, [16] acute
pancreatitis, [17] malignancy, [18] infective endocarditic, peritoneal
dialysis, [19] and in critically ill children in general [20].

The path physiology of the elevation of RDW in these patients has
yet to be well known. Still, it has been reported that elevated RDW
is associated with elevation of other acute inflammatory markers
such as C-Reactive Protein (CRP), erythrocyte sedimentation rate,
interleukin-6 and tumour necrosis factor-alpha. Proinflammatory
cytokines of sepsis have been shown to suppress the maturation of
Red Blood Cells (RBC) and decrease the half-life of RBCs, resulting
in the elevation of RDW values. Most previous studies investigating
the predictive value of RDW were conducted on adult patients, and
similar studies in neonatal sepsis are rare and minor [8].

The predictive effect of RDW as an early marker for neonatal
sepsis outcomes is interesting. It is routinely found in automated
Complete Blood Count (CBC) analyses in hospitalized patients and is
thus available at no additional cost for clinicians [8].

Objectives

To study the Prognostic value of red Cell Distribution Width
(RDW) in predicting neonatal outcomes in patients admitted at Soba
University Hospital 2021-2022.

Methodology
Study design

This is a descriptive observational cross-sectional hospital-based
study.

Study area and study settings

This research was conducted in Soba Teaching Hospital, located
in Khartoum state. This hospital is considered an important referral
hospital in Sudan, where education opportunities are provided for
medical students, house officers, and registrars. This hospital also
provides care for delivering mothers who are referred from all over
the surrounding residential and rural areas.

Study duration

The study was carried out during the period from January 2021
to January 2022.

Study population

Any term neonate diagnosed diagnosis as a definite or probable
sepsis was included in the study. A diagnosis of definite sepsis is made
when a pathogenic agent is isolated from the blood or cerebrospinal
fluid in the presence of clinical signs suggestive of sepsis. Probable
sepsis is diagnosed when positive cultures are lacking in the presence

of signs suggestive of sepsis and two positive screening parameters
(abnormal CRP, erythrocyte sedimentation rate, platelet count, total
leucocytic count, absolute neutrophilic count, or immature/total
neutrophils ratio >0.2). When signs of sepsis exist but both sepsis
screening parameters and cultures are negative, this is deemed as no
sepsis.

Inclusion criteria

Any term neonate with a diagnosis of definite or probable sepsis
will include in the study.
Exclusion criteria

1. Gestational age less than 37 weeks.
2. Perinatal asphyxia.

3. Neonates with more than 1 episode of sepsis; only the first one
was included.

4. Neonates with Dysmorphic features

chromosomal abnormalities.

suggestive  of

5. Neonates under a course of antibiotics before appropriate
blood sampling.

Sample size

All neonates fulfilling our criteria of inclusion during the study
period were included.

Results

The total study population was 100 neonates (57%) were male
neonates. Regarding the mode of delivery, 67 neonates (67%) were
delivered through cesarean section, 28% underwent expected vaginal
delivery, and 5% with assisted instrumental vaginal delivery. Neonates
who delivered between 37-40 weeks gestational age represented 84%,
whereas 16% were delivered beyond 40 weeks gestation (Table 1).

The risk factors for neonatal sepsis were found as follows: 20% of
neonates had prolonged rupture of membrane (more than 18 hours),
maternal urinary tract infection in 15% of neonates, low birth Weight
8% of neonates, complicated delivery in (7%), fetal tachycardia in (5%),
multiple births in (4%), maternal fever in (3%) and chorioamnionitis
repressing 1% (Table 2).

Positive blood culture for sepsis was found in 59 neonates (59%),
while in the rest, 41 neonates (41%) were diagnosed as not culture-
based neonatal sepsis (Figure 1).

Regarding the symptoms and signs of neonatal sepsis, 45%
showed tachypnea, 43% were found to have poor feeding, 31% had a
change in body temperature, 27% had jaundice, 9% had pallor, and 3%
manifested with bleeding disorders.

Regarding parameters of sepsis other than blood culture, it was
found that symptoms and signs of sepsis were present in 95%, 90%
had abnormal CRP,75% had RDW value above 18 % on admission,
66% showed abnormal total leucocyte count and 55% had abnormal
platelet count (Table 3).

Regarding the outcome of neonates admitted, our data showed
that discharged in good condition represented 74%, 20% passed away
(died), and 6% were discharged against medical advice (DAMA)
(Table 4).

The association between duration of admission and RDW value
was significant statistically, with a p-value of 0.012 (Table 5). The
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Table 1: Personal information of the study population.

Table 3: The frequencies of parameters of neonatal sepsis among the study

Variable ‘ N | % population (N=100).
Age at delivery in gestation: Variable ‘ N ‘ %
37-40 weeks 84 84 1-Diagnosis: symptoms and signs of sepsis:
More than 40 weeks 16 16 Yes 95 95
Gender: No 5 5
Male 57 57 2-Abnormal CRP:
Female 43 43 Yes 90 90
Mode of delivery: No 10 10
Vaginal 28 28 3-Abnormal platelet count:
Cesarean section 67 67 Yes 55 55
Instrumental delivery 5 5 No 45 45
Total 100 100 4-Abnormal total leucocytes count:
Yes 66 66
Table 2: frequencies of risk factors for Neonatal sepsis among the study No 34 34
population (N=100). 5-RDW value on admission:
Variable I N | % 13-18.1 25 25
Risk factor of sepsis detected 18.1-20 43 43
1-Chorioamnionitis: 20.1-22 11 75 11 75
Yes 1 1 22.1-24 12 12
No 9 | 9 More than 24 9 9
2-Prolonged rupture of membrane more than 18 hours:
Yes 20 | 20 Table 4: Distribution of outcomes among the study participants (N=100).
No 80 80 Variable N %
6-Complicated delivery: Discharge o 74 74
Yes 7 7 Discharged with sequalae 0 0
No 93 | 93 Referred 0 0
7-Low birth weight: DAMA 6 6
Yes 8 8 Death 20 20
No 92 | 92
8-Maternal urinary tract infection: Males were predominant in our study, similar to Golhar et al. [23]
Yes 15 | 15 and Bella et al. [24]. Usually, the diagnosis of NS is based on blood
No o 85 | 85 culture, as in Turkey [25] and Khartoum hospital in Sudan [25]. In
zlzdultlple births: 4 4 our study, the diagnosis is based on blood culture and patient clinical
No 9% | 9 progression in correlation to blood laboratory results, as we had
10-Maternal fever: limited resources to perform blood cultures on all patients.
Eeos 3 97 3 97 The most frequent symptoms and signs of neonatal sepsis in this
11-Fetal tachycardia: study were respiratory distress; the common causes of admission in
Yes 5 5 the Ilham et al. [22] group were respiratory distress, jaundice and
No 95 95 lethargy respectively. This study found that most sepsis patients had
abnormal CRP and RDW values. In Egypt, a case-control study and
other cross sectional studies showed that RDW had significant value in
Diagnosis diagnosing neonatal sepsis [26]. Hodeib et al. in their study, neonatal
sepsis was associated with abnormal CRP, RDW and Platelets [27].

Most of our study population during admission showed high
abnormal RDW values. Martin et al. [28,29] reported elevated RDW
in neonates with sepsis during their study. In Sudan [31], a survey
at Omdurman Teaching Hospital showed that RDW is significantly
higher in septic neonates than in healthy ones.

Kader et al. [30] reported that the incidence of RDW increases in
neonatal sepsis and is related to the increasing severity of the sepsis
in neonates.

= Culture-based diagnasis = Non culture-based diagnosis
Figure 1: Distribution of diagnosis of neonatal sepsis based on blood culture. Most of our study population showed abnormal platelets..l? their
study, HJ, Park JT et al. concluded that platelet abnormalities are

association between RDW value and survival rate in neonates with
sepsis was significant as the p-value was 0.000 (Table 6).

Discussion
Diagnosis of neonatal sepsis is a significant problem and is
challenging because neonates have an unspecific clinical presentation

[21]. Most of our neonates in the study were delivered via caesarean
section. A study by Ilham et al. [22] had similar results.

associated with neonatal sepsis [31].

Our findings were also similar to those of MS Ahmed et al. [32],
WU etal. [33], and Arif et al. [34], who found a significant association
between platelet abnormalities and neonatal sepsis.

Limitations

There are several limitations to our study:
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Table 5: Association between RDW on admission and duration of NICU admission (N=100).

Duration of NICU admission Pearson
RDW first 1-5 days 6-10 days 11-15 days 16-20 days >20 days hi
read N=20 N=26 N=25 N=16 N=13 Chi-Square
N % N % N % N % N % P-value
13-18 10 50% 5 19.20% 7 28% 2 12.50% 1 7.70%
18.1-20 8 40% 13 61.50% 11 44% 3 18.70% 8 61.50%
20.1-22 0 0% 3 11.50% 5 20% 3 18.70% 0 0% 0.012
22.1-24 1 5% 2 7.30% 1 4% 6 37.60% 2 15.40%
More than 24 1 5% 3 11.50% 1 4% 2 12.50% 2 15.40%

Table 6: Association between RDW value and Outcome (N=100).
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Conclusion
The study concluded that 75% of the patients had high RDW

values. Over half of the study population had systemic involvement 16

and demonstrated high RDW values. Those with hospital stays of

more than five days exhibited high RDW values. All of the deceased

patients had high RDW, while most of the survived neonates returned ~ 17.

within the average ratio.
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