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ABSTRACT

Aim: To assess the diagnostic accuracy of complete blood count with band versus total neutrophil ratio and C-reactive proteins
as an efficient analytical procedure for determining early onset sepsis in neonates.

Study design: Cross sectional analytical study

Place and duration of study: Department of Paediatric Medicine, Abbas Institute of Medical Sciences Muzafarabad, AJ
Kashmir from 01-02-2022 to 31-07-2022.

Methodology: Fifty patients were enrolled. Coulter counter was used for analyzing leucocytes of the neonates. Thin film-smears
were generated by the laboratory scientist for identifying band neutrophils separately from mature neutrophils. C-reactive
proteins level <5mg/dl was considered as negative. Thio-glycate-oxide in liquid form was used for 2ml neonatal blood culture
analysis mixed in the 20ml medium at 36 degree celsius.

Results: There were 28 (56%) males and 22 (44%) females. The mean age of the neonates was 1.6+ 0.77 days. The mean
weight of the neonates was 2.4+0.51kg with a range of 4-1.2kg. A variance of band versus total neutrophil ratio was significantly
higher in cultures which were positive than negative such as 70% vs 25%. There was also significant percentage of C-reactive
proteins positive in positive sepsis cultures in comparison to negative blood culture.

Conclusion: A combination of complete blood count with differential count, white blood cell analysis with band versus total
neutrophil ratio and c-reactive proteins is an efficient early analytical procedure for determining early onset sepsis in neonates as

gold standard test blood culture is time taking.
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INTRODUCTION

Neonatal sepsis is termed as presumed or confirmed infection
formed in new born. It is a systematic-inflammatory response
which is attributed with various clinical signs and is caused by
pathogens either with bacteria or without®. The incidence of
neonatal sepsis is around 0.008 per live births and as raised as
0.13-0.27 in neonates with a weight less than 1.5kg?. Septicemia is
responsible for 1.5-2 million morbidities yearly with around 4-5k
deaths per day in various countries over the globe®. Asia is highly
prevalent in morbidity related with septicemia in neonates. The
major reasons behind this high prevalence are either infection,
preterm delivery, birth asphyxia which on average accounts for
80% of sepsis cases*.

Neonatal sepsis has a high risk for cases in low birth weight
(LBW) as well as in newborns which are compromised in their
respiratory conditions as well as congenital abnormalities.® Those
mothers which are under high risk of developing bacterial
infections are pre-screened for development of septicemia in their
neonates. Various diagnostic analytical tests are run for assessing
the sepsis risk. These tests includes white blood cell analysis as
well as immature neutrophils or mature neutrophils and ILS.

Blood culturing is the gold standard for assessing the NS
within the 3-5 days of the infection®. There are some tests which
can assess sepsis within 6-8 hours and are really significant is
timely prediction of the sepsis. These tests includes C-reactive
protein (CRP), band neutrophils as well as mature neutrophils,
nitro blue tetrazolium and other as of pro calciton’*,

The present study was designed for assessing the
diagnostic value of CBC with differential count, band neutrophil in
ratio with mature neutrophil and C-reactive protein in determining
of sepsis in neonates and hence provides an active assessment
strategy with timely approach.
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MATERIALS AND METHODS

This cross sectional analytical study was performed at Abbas
Institute of Medical Sciences Muzafarabad, AJ Kashmir.
Permission was granted by ethical committee to start this research.
A total of 50 patients were enrolled as study participants
depending upon the inclusion criteria. Parent and guardian of each
enrolled neonates were requested for their informed consent
before being a part of the research. The sample size was
generated using WHO sample size calculator where 75%
sensitivity, 95% confidence interval, 80% power of test and 5%
margin of error was taken in to account. Presumed sepsis was
considered in conditions where the blood reports were indicating
negative sepsis however all the clinical symptoms were marking
towards presence of an infection. On the other hand a complete
sepsis picture was defined in the presence of clinical symptoms as
well as positive blood test for septicemia. Coulter counter was
used for analyzing leucocytes of the neonates. Thin film-smears
were generated by the laboratory scientist for identifying band
neutrophils separately from mature neutrophils. CRP level <5mg/dl
was considered as negative. Thio-glycate-oxide in liquid form was
used for 2ml neonatal blood culture analysis mixed in the 20ml
medium at 36 degree Celsius. The blood culture was examined
daily and report was generated after day seven. Total leucocyte
count either < 5000 or >20,000cumm was screened with BN to TN
ratio >0.2 and positivity of ¢ reactive protein. The BN/TN ratio was
calculate by dividing the percentage of immature neutrophil over
percentage of total neutrophils with having BN and TN.
Demographic details as well as clinical characteristics of each
patient was recorded. Data was analyzed by using SPSS version
26.0 through using chi square tools and odds ratio.

RESULTS

There were 28 (56%) males and 22(44%) females and mean age
of the neonates was 1.6+0.77 days. The mean weight of the
neonates was 2.4+0.51kg with a range of 4-1.2kg. None of the
patients was having neutropenia (Table 1). The association of
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blood culture with BN/TN showed a probability p value as 0.730
and variance in white blood cells between positive and negative
culture reports (Table 2). A variance of BN/TN ratio was
significantly higher in cultures which were positive than negative
such as 70% vs 25%. The diagnosis accuracy presented for
BN/TN for sepsis identification as 70% with specificity as 83%
respectively. There was also significant percentage of CRP
positive in positive sepsis cultures in comparison to negative blood
culture (Table 3). Blood culture relation with BN/TN ratio and C-
reactive protein (Table 4). The proven sepsis cases were 10 with

clinical infection symptoms were 7 with culture sensitivity negative
(Figure 1)

Table 1: Demographic and Clinical details of neonates

Variable No. %
Males 28 56.0
Female 22 44.0
Mean age (days) 1.6+ 0.77
Mean weight (kg) 2.4+0.51

18791.18+8610.6
0.1615 + 0.0423

Mean blood count
Ratio of BN/TN

culture sensitivity positive report while presumed sepsis cases with Average neutrophil count 64.88 +10.12
BN Count 10.66 * 2.74
Table 2: Correlation of blood culture with BN/TN ratio days age, weight and total WBC count
Parameter rpb (p-value) Blood Culture P
Negative (n=40) Positive (n=10) value
BN/TN Ratio 0.730 (< 0.001) 0.154+0.035 0.205+0.046 <0.001
Age (days) 0.282 (0.010) 1.472+0.731 2.0120.881 0.010
Weight (Kg) 0.022 (0.847) 2.383£0.551 2.415+0.617 0.848
WBC 0.484 (< 0.001) 16688.829+7041.869 27071+9389.220 <0.001"
Table 4: Blood culture relation with BN/TN ratio and CRP. further assistance through gold standard analysis especially in
Parameters [ Blood Culture | P developing countries with a high rate of septicemia?®2.,
| Negative (n=40) [ Positive (n=10) | value
BN/TN Ratio
20.2 [ 10 (25%) [ 7 (70%) [ <o0.001 CONCLUSION
<0.2 [ 30(75%) | 3 (30%) A combination of white blood cell analysis with differential count
CRP _ : BN/TN ratio and CRP is an efficient analytical procedure for
-VE [ 30(75%) [  3(30%) | <0.001 determining early onset sepsis in neonates as a gold standard test
+VE | 10 (25%) | 7 (70%) |

Figure 1: Proven sepsis cases in comparison with presumed sepsis (BN/TN
ratio >0.2).
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DISCUSSION

Low birth weight (LBW) was a significant variable in neonates with
early onset of sepsis. Various other studies has proven that low
birth weight is an important factor in contributing neonatal
septicemia.’?®® There was an indirect relationship presented
between the birth weight and rate of infection as neonates with
LBW had compromised cellular immunity which makes them more
vulnerable towards sepsis as documented in the current research
and other global studies#1°.

In majority of the positive cases white blood cell count is
found greater than 26000 per cumm whereas cases which are
negative have a white blood cell count lower than 15500 per
cumm. Studies in this context have elaborated that white blood cell
count as an individual predictor has shown to be a poor predictor
of septicemia as there are many other infections : viral and
bacterial which causes disturbances in the white blood cells count
[16]. C reactive proteins have shown a high specificity upto 70%
and can be considered as an efficient indicator in sepsis cases as
well. A ratio of BN/TN above 2.0 has proven an efficient sepsis
predictor?”.

The current study results clearly demonstrates that BN/TN
ratio was escalated in negative predictive value than positive which
is in solidarity with previously reported literature!®1°, Despite the
fact that these test may assist in decreasing hospital stay and
helping in decreasing the patient related anxiety but requires

blood culture is time taking.
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