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Abstract: Background: Over past two decades neonatal morbidity associated with sepsis has increased due to changing microbial
spectrum. To establish early diagnosis of neonatal sepsis is a challenge because of varied clinical presentations. For definite diagnosis of
sepsis, culture results are gold standards which are time taking process. The other recent available markers are sensitive but expensive.
Hence they have limited use in financially constrained setup. Therefore there is always a need for a cost effective test to detect infection
that could be easily performed in our set up. Objective: Present study has been undertaken mainly to detect neonatal sepsis and to
emphasis the fact that hematological scoring system of Rod well suggested in 1988 which was based on CBC report should be
established as a part of routine protocol for examination in neonates suspicious for sepsis in order to prevent morbidity due to late
diagnosis of sepsis. Material and methods: A prospective study was conducted in NICU of district hospital Vidisha (MP) from March
2019 to April 2019.All neonates with clinical suspicion for sepsis were enrolled in the study. A baseline CBC and blood culture were
sent. The HSS were analysed according to the HSS of Rod well et al, score of more than 2 out of 7 consider to be indicative of sepsis.
Conclusion: Rod well hematological scoring system is a feasible and cost effective method in detecting neonatal sepsis for resource

limited set up.
1. Introduction

Over past 2 decades neonatal morbidity associated with
sepsis has increased due to changing microbial spectrum.
This is because the newborn especially the premature are
prone to serious infections by organisms and partly because
the signs of these infections may be absent or minimal and
hard to detect. Early diagnosis of neonatal septicemia is a
vexing problem because of its non specific clinical picture
(1, 2). Neonatal sepsis is a systemic infection occurring in
infants at <28 days of life and is an important cause of
morbidity and mortality of newborns. Early onset neonatal
sepsis has been variably defined based on the age at onset,
with bacterimia or bacterial meningitis occurring at <72 hr
in infants hospitalized in the NICU versus <7days in term
infants. In preterm infants, EOS is most consistently defined
as occurring in the first 3 days of life and is caused by
bacterial pathogens transmitted vertically from mother to
infant before or during delivery (6).Hence the timely
diagnosis of sepsis in neonates is critical as the illness can be
rapidly progressive (3).For definite diagnosis of sepsis
culture result are gold standard which are time consuming,
yield is low (7, 8, 9) and other recent available tests are
sensitive but expensive. In my set up there is always a need
for a cost-effective test to detect septicemia that could be
quick, simple and easily performed. Here, in this study, we
undertake to evaluate the performance of hematological
scoring system (HSS) of Rod well et al (1988)11 based on
complete blood count for early detection of sepsis.Therefore
aim of this study is to evaluate the diagnostic accuracy of
HSS.

2. Material and Methods

The present study is a prospective analysis of the
hematologic profiles of 50 neonates admitted in the neonatal
care unit of our hospital in the year 2019. Infants were
enrolled in the study if there were predisposing perinatal
factors or if there was clinical suspicion of sepsis.

The study included three groups:

Group A—infants with sepsis with positive blood cultures.
Group B—infants with probable infection with strong
clinical history but negative blood cultures. Group C—
normal infants without any evidence of sepsis. The blood
samples were collected in EDTA as an anticoagulant.
Peripheral blood smears were made within 2hour of
collection stained with Leishman stain and examined under
oil immersion light microscopy at a final magnification of
x1000. The sepsis work up included blood culture and
routine blood counts along with the hematologic score. Total
leukocyte count was obtained using mindray/BC-5150
autoanalyzer and corrected for nucleated red blood cells.
Differential counts were performed on Leishman stained
smears and about 200 cells were counted.

The peripheral blood smears of all neonates were analysed
for early diagnosis of neonatal sepsis using the
hematological scoring system of Rodwell et al. The HSS
assigns a score of one for each of the seven criteria found to
be significantly associated with sepsis (Table 1) with one
exception, an abnormal total count is assigned a score of 2
instead of 1, if no mature polymorphs are seen on the
peripheral smear to compensate for the low I:M ratio.
Sensitivity, specificity, positive and negative predictive
values were evaluated for each of the seven criteria of HSS.
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Table 1: Hematological scoring system

Criteria Abnormality Score
<5000/mm® . 1
>25, 000, 30, 000 and 20, 000/mm?® at
Total WBC count birth, 12-24 hr and day2 onward 1
respectively.
1800-5400 0
Total PMN count No mature PMN seen 2
Increased/decreased 1
Immature PMN count 600 0
Increased 1
Immature/Total PMN 0.120 0
ratio Increased 1
Immature/Mature <0.3 0
PMN ratio >0.3 1
Degenerative changes
in PMN toxic 1
granules/v
Platelet count <150000/mm?® 1

Immature neutrophils include promyelocyte (Fig. 1),
metamyelocyte (Fig. 2) and band forms in (Fig.3)

Figure 1: Photomicrograph showing immature neutrophil-
Promyelocyte

YV

Figure 2: Photomicrograﬁ showing Immature neutrophil
—NMetamyelocyte

Figure 4: Photomicrograp.h shoWing toxic changes

Table 2: Interpretation of hematological scoring system

<2 Sepsis is unlikely
3-4 Sepsis is possible
>5 Sepsis is very likely

Interpretation is shown in Table 2. Scores are: minimum
score is 0 and maximum score is 8.

Statistical Analysis
To test the statistical significance of three different groups,

we employed the Chi Square test and a P value < 0.05 was
considered as significant.

3. Result

The study included 50 cases divided into three groups
represented in Table 3.

Table 3: Group distribution of cases

Groups Number of Cases (%)
Group A-Sepsis 3 (6%)
Group B- Probable infection 19 (38 %)
Group C- Normal 28 (56 %)

The diagnosis of sepsis was made when there were positive
findings on blood culture. Infants were classified as having
probable infection when the blood culture was negative but
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there was a strong clinical history of infection. Infants were

Table 5: Scores of each of the groups

considered to be normal when the blood culture was Groups Score Score3-4 | Score

negative and there was no strong clinical evidence of . <2 (%) (%) >5 (%)

infection. In my study period of 1 month, I got 3 (6%) Sepsis - - 3 (100%)|  y2_4g 314

infants with positive blood culture classified them as Group Pr]?b?_b'e 4(21%) |14 (73.68%) 1 (5.2%) df=4.

A, 19 (38%) infants with blood culture came negative but inrection P-Value=0.000
Normal | 20 (71.4%) | 8 (2857%)| -

they have clinical features of infections like respiratory
distress, irritability, and temperature instability classified
them as Group B and third group 28 (56%) infants admitted
with complaints other than infections, most cases presented
with complaints of low birth weight, convulsions, feeding
difficulties classified them as Group C.

Table 4: Age and sex distribution of cases

Age Males (%) | Females (%)
0-24hr 1(2%) 2 (4%)
24-48hr | 7 (14 %) 6 (12%)
48-72hr | 14 (28 %) 12 (24%)
72-96hr | 3(6%) 4 (8%)
>96hr - 1(2%)
25 25

Table 4 implies equal distribution of males (50%) as well as
females (50%), most of cases 14 (28%) males and 12 (24%)
females were 2-3 days old in my study period. We had 33
(66%) term infants and 17 (34%) pre-term infants with the
age ranging from 24 h to 8 days. Males were predominant in
our study which is consistent with other studies, in study by
munaza saleem attributed male predominance to globulin
synthesising factors on X chromosome thus making males
more susceptible to infections. (13)
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Table 5 shows scores of each group: 3 (100%) infants
history of sepsis had score >5 with positive blood culture, 1
(5.2%) infant with history of probable infection had score 5,
14 (73.68%) infants had score 3-4 suggestive the possibility
of sepsis. None normal infants had score 5 exclude the
certainty of infection, 8 (28.57%) normal infants had score
3-4 suggested the possibility of infection, 20 (71.4%) normal
infants and 4 (21%) infants with probable infection had
score <2 which implies sepsis was unlikely.

Table 6: Performance of individual hematological findings

Sensitivity | Specificity Pos_itiye Neg_atiye
Total WBC predictive |predictive
(%) (%) 9 9
counts 100 723 value (%) |value (%)
) 18.75 100
Total PMN 100 53.2 12 100
counts
Immature PMN
counts 100 80.8 25 100
I/T PMN ratio 100 78.7 23 100
I/M PMN ration 100 78.7 23 100
Degenerative
changes 66.66 100 100 97.9
Platelets counts 100 78.7 23 100

Culture Reports
Only 3 cases (Group A) had blood culture positive with HSS
score 5.
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4. Discussion

Neonatal sepsis is a term that has been used to describe the
systemic response to infection in newborn infants. The
inability of neonates to completely muster the minimum
inflammatory response makes them more susceptible to
bacterial invasion of the blood stream than older children
and adults and the risks are even higher in preterm infants.

Checl?e’d By

A Test under NABL scope
Quality, Our Commitment

Diagnosis of neonatal septicemia may be difficult as the
early signs of sepsis may be subtle and different at different
gestational ages [5].

In present study considering all four parameters that is
sensitivity, specificity, positive predictive value and negative
predictive value, degenerative changes were the most
reliable tests for diagnosing sepsis in my study.
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Degenerative changes in neutrophils were not found as
sensitive indicator of sepsis but it has high specificity, high
PPV and high NPV. Moreover the presence of toxic granules
indicates the production of unusual neutrophils during
infection and stress induced leucopoiesis. They never have
seen in healthy babies. In my study, total leukocyte counts,
total PMN counts, immature PMN, I/T ratio, I/M ratio and
platelets counts all have high sensitivity, high specificity,
high NPV but low PPV compared with study of Makkar et al
(14) except PPV. For decreasing inappropriate use of
antibiotics in cases tests must have a reasonably high
specificity and better predictive value. In my short span of
study with small sample size | got only 3 cultures positive
with HSS score 5. Single parameter is not useful to predict
sepsis, combination of all parameters should be taken into
consideration The higher the score, the greater was the
likelihood of sepsis, score <2 suggests that sepsis was
unlikely.

Though there are several methods for rapid detection of
microorganisms in blood cultures of newborn infants using
automated blood culture system, DNA probe method [10-
12], still HSS can be employed as a useful test to distinguish
the infected from the non infected infants. It has high
sensitivity and specificity, the certainty of sepsis being
present with higher scores. In my set up where it’s difficult
to afford other expensive methods because of economical
conditions of cases this method | found very quick and
economical.

5. Conclusion

Single individual hematological parameter is not useful in
predicting neonatal sepsis, so HSS by a combination of
hematological parameters as given in Tablel is considered
as an important system for early diagnosis of neonatal
sepsis. HSS is a simple, quick, cost effective tool which can
be used as a screening test for early diagnosis of neonatal
sepsis. HSS is useful for distinguishing the infected infants
from non infected infants. Unnecessary exposure of infants
to antibiotic therapy can thus be avoided.
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