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ABSTRACT… Objectives: Neonatal sepsis is a known and significant contributor to newborn 
morbidity and mortality. We conducted this study to find out the efficiency of hematological 
scoring system (HSS) in predicting neonatal sepsis. Study Design: Prospective study. Setting: 
Neonatology Unit of Civil Hospital, Bahawalpur. Period: 1st July 2018 to 31st December 2018. 
Materials & Methods: A total of 100 neonates having high probability of sepsis were admitted 
and evaluated in NICU, Institution’s pathological lab was the center for all the workups. Sensitivity, 
specificity, positive predictive values (PPVs) along with negative predictive values (NPVs) were 
calculated for different study parameters. P value < 0.05 was considered as significant. Results: 
Amongst a total of 100 neonates, 62 (62.0%) were males and 38 (38.0%) females. There were 
32 (32.0%) preterm while 68 (68.0%) term neonates. Culture positive cases were found to be 
33 (33.0%) whereas CRP was noted reactive in 62 (62.0%) cases. Neonatal age as preterm, 
culture positive neonates (p < 0.001) as well as CRP as reactive were found to be significantly 
associated with HSS > 5. Immature to total neutrophil ratio (I:T) as well as Immature to mature 
neutrophil ratio (I:M) had the highest sensitivity and specificity. Conclusion: HSS is a simple to 
use and efficient method that can be used to early diagnose and treat cases of neonatal sepsis. 
HSS has a high sensitivity as well specificity as high scores of HSS highlight sepsis.
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INTRODUCTION
Neonatal sepsis is a known and significant 
contributor to newborn morbidity and mortality. 
The problem resonates more when we consider 
the impact of neonatal sepsis in developing 
countries. The prevalence of neonatal sepsis 
is around 12% with 16% mortality amongst 
all neonatal deaths.1 Neonatal sepsis affects 
neonates more as compared to children of other 
age groups. Infections are the main cause of 
neonatal sepsis including both early or late onset. 
Most cases of early onset sepsis are observed 
within the 1st day of life, and significantly low 
proportion afterwards.2

Trasplacental route or infections from passage 
through birth canal or infected blood are some 
of the most common possibilities for neonatal 
sepsis. Weak immune system of newborns 
make them more vulnerable to infections as 

compared to other age groups.3 Many a times, 
sepsis is accompanied with non-specific features 
which makes its early diagnosis difficult, thus 
delaying rationale management.4 Blood culture 
is considered to be the gold standard for the 
diagnosis but it takes around 2 to 3 days and not 
always available. Hematological scoring system 
(HSS) of Rodwell and colleagues5, consisting of 
hematological parameters are cheap, easy use 
and non-complex. Over the years, HSS has shown 
to be an effective for prediction and recognition 
of neonatal sepsis. Not much work in Pakistan 
has been done to evaluate the efficiency of HSS 
for diagnosis of neonatal sepsis so we wanted 
to conduct this study to find out the efficiency of 
HSS in predicting neonatal sepsis.

MATERIAL AND METHODS
A total of 100 neonates with high probability of 
neonatal sepsis admitted to Neonatology unit of 
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Civil Hospital, Bahawalpur were considered for 
this prospective study from 1st July 2018 to 31st 
December 2018.

Institution’s pathological lab was the center 
for all the workups. Having aseptic conditions, 
0.5–1 ml of blood sample was taken through 
peripheral venipuncture. Complete blood counts, 
culture and hematological scores were done and 
peripheral smears were evaluated. Scoring was 
done using HSS of Rodwell and colleagues.5 One 
score is allotted for every one of seven findings. 
Abnormal total leukocyte count, abnormal total 
polymorphonuclear neutrophis (PMN) count, 
raised immature PMN count, raised immature 
to total (I:T) PMN ratio, immature to mature 
(I:M) PMN ratio ≥0.3, platelet count as less 
than or equal to150,000/cumm and amplified 
degenerative or toxic changes in PMNs were 
recorded. An abnormal total PMN count was given 
a score of 2 instead of 1 if no mature polymorphs 
were observed on the peripheral smear to 
compensate for the low I:M ratio. Immature 
polymorphs comprised promyelocyte, myelocyte, 
metamyelocytes, and band forms. Band cell were 
labelled as a PMN where nucleus was indented 
by more than one-half, but isthmus in lobes was 
wide enough to disclose 2 distinct margins with 
nuclear content in it. Degenerative changes 
contained vacuolization, toxic granulations and 
Dohle bodies. Score of ≤ 2 is considered as 
lower risk; score 3-4 as moderate risk; and score 
≥ 5 as higher risk for developing sepsis.

Sensitivity, specificity, PPVs and NPVs were 
calculated for each parameter. P value was also 

calculated for different parameters. Permission 
from institute’s ethical committee was sought 
before the commencement of this study and 
informed consent was attained from parents/
guardians of all neonates.

RESULTS
Amongst a total of 100 neonates, 62 (62.0%) were 
males and 38 (38.0%) females. There were 32 
(32.0%) preterm while 68 (68.0%) term neonates. 
Culture positive cases were found to be 33 
(33.0%) whereas CRP was noted reactive in 62 
(62.0%) cases.

There was no difference amongst cases when 
HSS was compared with regards to gender (p 
value > 0.380). Neonatal age as preterm was 
found to be statistically significant (p value < 
0.001) as out of 33 neonates with HSS > 5, 29 
(87.9%) were preterm. All 33 neonates with HSS 
> 5 were turned out to be culture positive (p 
< 0.001). CRP was found to be reactive in 27 
(81.8%) neonates out of total of 33 with HSS of 
> 5 (p<0.001). All neonates with HSS of < 2 had 
their CRP non reactive.

Different tests were evaluated for sensitivity, 
specificity, PPV and NPV, NPV. For TLC, NPV was 
highest (84.8%) while PPV was lowest (52.9%). 
For ANC, specificity was highest (91.7%) while 
sensitivity was lowest (48.6%). For I:T, NPV was 
highest (93.2%) whereas specificity was lowest 
(90.1%). For I:M, specificity was highest (94.8%) 
while PPV was lowest (91.7%). For Platelets, PPV 
was highest (61.2%) whereas sensitivity was 
lowest (52.8%).

Characteristics Category
HSS

Total P-Value
< 2 (n=14) 3-4 (n=53) > 5 (n=33)

Gender
Male 11 (78.6%) 31 (58.5%) 20 (60.6%) 62 (62.0%)

0.380
Female 3 (21.4%) 22 (41.5%) 13 (39.4%) 38 (38.0%)

Neonatal Age
Preterm 0 (0%) 3 (5.7%) 29 (87.9%) 32 (32.0%)

<0.001
Term 14 (100%) 50 (94.3%) 4 (12.1%) 68 (68.0%)

Culture
Positive 0 (0%) 0 (0%) 33 (100%) 33 (33.0%)

<0.001
Negative 14 (100%) 53 (100%) 0 (0%) 67 (67.0%)

CRP
Reactive 0 (0%) 35 (66.0%) 27 (81.8%) 62 (62.0%)

<0.001
Non-Reactive 14 (100%) 18 (34.0%) 6 (18.2%) 38.0%)

Table-I. Comparison of HSS with regards to study characteristics
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DISCUSSION
Advancement regarding antibiotics as well as 
improved medical services has made much 
progress regarding successful treatment of 
neonatal sepsis in the last few decades but still 
it remains one of the leading cause of neonatal 
morbidity and mortality.6 Neonatal sepsis cannot 
be diagnosed precisely unless blood culture is 
performed but the process can delay the overall 
management. Excessive and undue use of 
antibiotics in the recent years have been a very 
debatable topic7 so a diagnostic test that has a 
higher sensitivity is most desired.

In the present study, neonatal age as preterm 
was found to be statistically significant (p< 0.001) 
as out of 33 neonates with HSS > 5, 29 (87.9%) 
were preterm. Our results were found to be pretty 
consistent with those done earlier.4,8 preterm 
are believed to be more at risk for infections as 
compared to term neonates that can possibly be 
due to their weak immunity as well as lower levels 
of ummunoglobulins and les birth weight.8

We noted all 33 neonates with HSS > 5 were 
turned out to be culture positive (p < 0.001). 
HSS > 5 has been found significantly associated 
with confirmed sepsis previously where in an 
Indian setting8, it was noted that 83% cases of 
HSS > 5 had confirmed sepsis. Bhalodia MJ and 
colleagues6 also found that all cases with HSS > 
5 had culture proven sepsis in their study.

In our study, raised I:T and IM ratio turned out to 
be the best parameters for diagnosing sepsis. Our 
results in this regard stand similar to what other 
researchers have found.9-11 Thrombocytopenia 
was noted to be commonly linked with sepsis 
but with poor prognosis. This could be because 
raised platelet devastation secondary to infection, 
collapse of platelet production mechanism 

because of decreased megakaryocytes or it 
could be related to endotoxins.8,12,13

A study from Bijapur India6 demonstrated that TLC 
had 75% specificity with poor sensitivity (67%). 
The same study found ANC to have excellent 
specificity 92% but sensitivity turned out to be 
quite low46%. That study proved that I:T and I:M 
had the highest sensitivity and specificity (>91%) 
which further assert results of the current study.

The current study and few others have amplified 
the benefits of HSS in precisely diagnosing 
neonatal sepsis. It can be used as a screening 
tool to diagnose sepsis with a simple and time 
effective criteria. HSS can also be used effectively 
to find out non-infected cases with a high 
sensitivity as well specificity as high scores of 
HSS highlight sepsis.

CONCLUSION
HSS is a simple to use and efficient method that 
can be used to early diagnose and treat cases 
of neonatal sepsis. HSS has a high sensitivity as 
well specificity as high scores of HSS highlight 
sepsis.
Copyright© 26 July, 2019.
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