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INTRODUCTION

Sepsis remains a significant cause of  neonatal mortality and 
morbidity, especially in low- and middle-income countries.1 
National neonatal perinatal database (NNPD) 2002–2003 
report showed the incidence of  neonatal sepsis as 30/1,000 
live births. After prematurity, sepsis is considered the 
second leading cause of  mortality. The incidence of  clinical 
sepsis is very high in India.2

The presence of  signs and symptoms of  infection within 
1 month of  birth is considered neonatal sepsis. Neonatal 
sepsis can be divided into early-onset neonatal sepsis (EONS) 
and late-onset neonatal sepsis (LONS). EONS occurs within 
the first 72 h of  life. LONS generally occurs after 3 days of  
birth. Mortality is higher with EONS than LONS.3

On-time diagnosis and management of  neonatal sepsis 
are very essential to prevent mortality. Blood culture is the 
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confirmatory method of  neonatal sepsis. But among all the 
neonatal sepsis, only 25–40% have culture positivity. In 
developing countries like India, with the resource-limited 
setting and the delay in obtaining culture positivity report 
(up to 48  h), confirmation of  neonatal sepsis can be 
done based on the clinical presentation and use of  sepsis 
markers.4 Hence, this study was taken up to establish the 
diagnostic significance of  sepsis markers in neonatal sepsis.

Aims and objectives
To identify the sensitivity, specificity, positive predictive 
value (PPV), and negative predictive value (NPV) of  sepsis 
markers in a neonate with sepsis. 

MATERIALS AND METHODS

This study is an observational study done from May 2020 
to November 2021. One hundred neonates from the Great 
Eastern Medical School and Hospital (GEMS) Neonatal 
Intensive Care Unit, Ragolu, Srikakulam, were enrolled.

Inclusion criteria
Neonates <28 days old with clinical signs or risk factors 
for sepsis.

Exclusion criteria
Birth asphyxia, birth weight <1,500  g, gestational age 
<32 weeks, prior antibiotics.

In this observational study, 100 neonates clinically 
suspected to have sepsis were enrolled. On meeting the 
inclusion criteria, prior informed, written parental consent 
was obtained before enrollment in the study. The study 
has been cleared by the Hospital Ethics Committee and 
Hospital Research Committee vide reference number 
M197602128. During the study, a pre-designed and pre-
tested pro forma was implemented.

On admission, as per the hospital protocol, detailed 
information was noted in the medical case sheet. When 
sepsis was suspected, clinical features were noted. 
Investigations such as complete blood picture, C-reactive 
protein (CRP), and blood culture were done. Various 
biomarkers are used as diagnostic tools for neonatal sepsis. 
However, the gold standard for the detection of  sepsis 
is blood culture, but blood culture takes 2–3 days for a 
diagnosis. This study evaluates the sensitivity, specificity, 
positive predictive value (PPV), and negative predictive 
value (NPV) of  the sepsis markers, i.e., total leukocyte 
count, CRP, and platelet count (PLT). Data were analyzed 
with Microsoft Excel and the Statistical Package for the 
Social Sciences version  25. Statistical analysis was done 
using the Chi-square test and analysis of  variance. Results 
were expressed in terms of  mean, percentages, and depicted 

as tables, graphs. P<0.05 was considered statistically 
significant.

RESULTS

All 100 neonates enrolled survived without any mortality.

Demographics
Regarding gender among 100 neonates, 63% were male 
and 37% were female. Birth weight ≤2.5  kg was seen 
in 71% and >2.5  kg in 29%. The average birth weight 
of  preterm neonates was 2336.76±148.23  g, and term 
neonates were 2661.03±129.16 g. The average birth weight 
of  all (100) neonates was 2430.80±205.238  g. Preterm 
babies ≤37 weeks were seen in 62% and >37 weeks were 
seen in 38%. The average gestational age of  the preterm 
neonates was 34.29±0.67  weeks, term neonates were 
37.88±0.73 weeks, and the average gestational age of  total 
neonates was 35.65±1.88  weeks. Cesarean delivery was 
done in 57%; indications for cesarean were fetal distress 
(16%), meconium-stained liquor (12%), Cephalo pelvic 
disproportion (CPD) (10%), non-reactive non-stress 
test (NST) (9%), non-progression of  labor (8%), and 
compound presentation (2%) as shown in Figure 1.

Risk factors
Premature rupture of  membranes (>18 h) was seen in 34%, 
multiple vaginal examinations (>3): In 20%, meconium-
stained liquor in 21%, febrile illness in the mother in 
17%, and foul-smelling liquor was seen in 8% neonatal 
mothers.

In this study [Figure 2], among the total neonates, regarding 
the manifestation of  sepsis, 82% of  the cases had shock, 
9% of  cases had congenital pneumonia, 4% of  cases 
had meningitis, and 5% of  the cases had necrotizing 
enterocolitis (NEC).

Figure  1: Distribution of study population based on indication for 
cesarean
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In this study, EONS was observed among 56% of  the 
neonates, and LONS was observed among 44% of  
neonates.

The average duration of  EONS was 18±9.12 h, and LONS 
was 168.1±74.35 h.

In this study, blood culture was positive in only 18% of  
the cases and was negative in 82% of  cases.

Laboratory findings
Total leukocyte count (TLC) was abnormal in 32%, PLT 
≤1.5L in 44%, and CRP was positive in 89%. Blood culture 
was positive in 18% cases (Staph 7%, Escherichia coli 4%, 
Klebsiella 3%, others <2%).

Of  the total cases, only 18% of  the cases had culture-
proven sepsis, 29% of  cases had probable sepsis, and 53% 
of  the cases had suspected sepsis.

The association between gender and sepsis was statistically 
not significant (P=0.294).

In this study, 16  (25.8%) neonates of  ≤37  weeks and 
2 (5.3%) neonates of  >37 weeks had culture proven sepsis, 
20 (32.3%) neonates of  ≤37 weeks, and 9 (23.7%) neonates 
of  >37 weeks had probable sepsis, and 26 (41.9%) neonates 
of  ≤37 weeks and 27 (71.1%) neonates of  >37 weeks had 
suspected sepsis. The association between gestational age 
and sepsis was statistically significant (P=0.007).

In this study, 16 (22.5%) neonates of  ≤2.5 kg birth weight 
and 2 (6.9%) neonates of  >2.5 kg birth weight had culture 
proven sepsis, 23 (32.4%) neonates of  ≤2.5 kg birth weight 
and 6  (20.7%) neonates of  >2.5  kg birth weight had 
probable sepsis, and 32 (45.1%) neonates of  ≤2.5 kg birth 
weight and 21 (72.4%) neonates of  >2.5 kg birth weight 
had suspected sepsis. The association of  birth weight with 
sepsis was statistically significant (P=0.036).

In Table 1, lower bound values were lowest in the culture-
proven sepsis and higher bound values were observed in 
suspected sepsis. Thus, leukopenia, an adverse marker of  
sepsis, was observed in the study that differentiated the 
culture-proven sepsis and suspected sepsis. This difference 
reached levels of  the highest statistical significance 
(P=0.0001).

In Table 2, lower bound values were lowest in the culture-
proven sepsis and higher bound values were observed in 
suspected sepsis. Thus, thrombocytopenia was a significant 
marker in diagnosing proven and probable sepsis. This 
trend reached levels of  the highest statistical significance 
(P<0.0001).

Table 1: Mean total leukocyte count (TLC) versus neonatal sepsis
Mean TLC n Mean±SD 95% confidence interval for mean P‑value

Lower bound Upper bound
Suspected sepsis 53 12515.09±2554.73 11810.92 13219.27 0.0001 (highly sig.)
Probable sepsis 29 7855.17±4868.6 6003.26 9707.09
Culture‑proven sepsis 18 7805.56±5534.11 4953.50 10557.6
Total 100 10316.00±4571.64 9408.89 11223.1

SD: Standard deviation

Table 2: Mean platelet count (PLT) versus neonatal sepsis
Mean PLT n Mean±SD 95% confidence interval for mean P‑value

Lower Upper
Suspected sepsis 53 202113.21±39406.003 191251.57 140359.60 0.0001 (highly significant)
Probable sepsis 29 99172.41±31399.578 87228.65 111116.17
Culture‑proven sepsis 18 95833.33±42726.559 74585.92 117080.75
Total 100 153130.00±64359.887 140359.60 165900.40

SD: Standard deviation

Figure 2: Distribution of risk factors for sepsis
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In Table 3, lower bound values were lowest in the suspected 
sepsis and higher bound values were found in culture-proven 
sepsis. Thus, raised CRP levels were a significant marker in 
diagnosing proven and probable sepsis. This trend reached 
levels of  the highest statistical significance (P<0.0001).

In this study, abnormal TLC was observed in 66.7% of  
the culture-positive sepsis and 24.4% of  culture-negative 
cases. This abnormal trend of  TLC in proven sepsis showed 
highly statistical significance (P=0.0001).

The TLC of  this study had a moderate NPV (62.5%) with 
low sensitivity (33.3%), low specificity (24.4%), and low 
PPV (8.8%).

In this study, thrombocytopenia occurred in 72.2% of  
the culture-positive sepsis, and 37.8% of  culture-negative 
cases. This increased trend of  thrombocytopenia in proven 
sepsis showed statistical significance (P=0.008) as shown 
in Table 4.

In this study, platelets had a high NPV (91.1%), moderate 
sensitivity (72.2%), moderate specificity (62.2%), and a low 
PPV (29.5%) in the prediction of  sepsis.

In Table 5, increased CRP levels were observed in 83.3% 
of  the culture-positive sepsis and 90.2% of  culture-negative 
cases. This association between CRP levels and culture did 
not show statistical significance (P=0.396).

In this study, CRP levels had high sensitivity (83.3%), 
moderate NPV (72.7%), low specificity (9.8%), and low 
PPV (16.9%) in the prediction of  sepsis.

DISCUSSION

Sex
In this study, males were more (63%) compared to females 
(37%) which showed a male preponderance with a male-
to-female ratio of  1.7:1. Similar male preponderance was 
reported by studies done by Bhalodia et al.,5  (66.7%), 
Vinay et al.,6 (66.6%), Morad et al.,7 (66%), Sorsa8 (65.3%), 
Mittal et al.,9  (58.8%), Sengupta et al.,10  (58.2%), and 
Chacha et al.,11 (51.2%).

Birth weight
In the present study, low birth weight was reported in 
the majority (71%) of  the study population. Similar 
reports were obtained in the study by Vinay et al.,6 (70%), 
Mittal et al.,9  (56.1%), Sengupta et al.,10  (56.6%), and 
Morad et al.,7  (54%). Contrast findings were seen in 
Chacha et al.,11 (29.8%) and Sorsa study8 (24.1%).

Gestational age
In this study, more (62%) preterm babies were seen 
than term babies (38%). Similar to this finding, preterm 
babies were more in Vinay et al.,6  (68.4%), Choudhary 
et al.,12 (76%) studies, whereas preterm babies were less in 
the study by Chacha et al.,11 (22.6%), Sorsa study8 (22.9%), 
Bhalodia et al.,5 (26.7%), Morad et al.,7 (38%).

Mode of delivery
Of  the total babies, 57% of  the neonates were delivered 
by cesarean section (57%) and 43% were delivered by 
normal vaginal delivery. Whereas studies by Chacha 
et al.11  (22%), Sorsa study8  (24.1%), and Morad et 
al.7  (46%), cesarean sections were less compared to 
normal deliveries.

Table 3: Mean CRP levels versus neonatal sepsis
Mean CRP n Mean±SD 95% confidence interval for mean P‑value

Lower bound Upper bound
Suspected sepsis 53 14.47±6.863 12.58 16.36 0.0001 (highly significant)
Probable Sepsis 29 48.00±28.864 37.02 58.98
Culture‑proven sepsis 18 78.17±35.499 60.51 95.82
Total 100 35.66±33.019 29.11 42.21

CRP: C‑reactive protein, SD: Standard deviation

Table 5: CRP levels versus blood culture positivity
CRP Blood culture Total

Positive Negative
No. Percentage No. Percentage No. Percentage

Positive 15 83.3 74 90.2 89 89
Negative 3 16.7 8 9.8 11 11
Total 18 18 82 82 100 100

Pearson Chi‑square 0.72, P=0.396 (no significance). CRP: C‑reactive protein

Table 4: Platelet count (PLT) versus blood 
culture positivity

PLT 
count

Blood culture Total
Positive Negative

No. Percentage No. Percentage No. Percentage
≤LTce 13 72.2 31 37.8 44 44
<1.5L 5 27.8 51 62.2 56 56
Total 18 18 82 82 100 100

Pearson Chi‑square 7.096; P=0.008 (significant)
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Time of onset of sepsis
Early onset of  neonatal sepsis was observed among 56% 
of  the neonates, and late onset of  neonatal sepsis was 
observed among 44% of  neonates. Similar to this finding 
in Sorsa study8, early onset of  neonatal sepsis was seen 
in 61.2% of  cases, and in 38.8% of  cases, late onset of  
neonatal sepsis was reported, and Vinay et al.,6 also reported 
EONS in 90% of  cases.

In contrast to this study finding, in the study by Choudhary 
et al.,12 EONS was present in 27% of  cases, while late-onset 
neonatal sepsis was present in 73% of  cases.

Blood culture
In this study, blood culture was positive in only 18% 
of  the cases and was negative in 82% of  cases. Similar 
findings were reported by Choudhary et al.,12  (17%), 
Swamy et al.,13 (20%), Chacha et al.,11 (20.3%), Bhalodia 
et al.,5 (38%), whereas the higher incidence of  positive blood 
culture was reported in the studies by Sriram14 (50.4%) and 
Vinay et al.,6 (80%).

Staphylococcal species were present in 7% of  the 
cases, followed by E. coli (4%), Klebsiella (3%), whereas 
Actinobacteria species, Haemophilus, Methicillin-
resistant Staphylococcal aureus, and Pseudomonas aeruginosa 
were observed in each 1% of  the cases. Staphylococcal 
species were the predominant organisms. Similar to this 
study, S. aureus was the most common organism in the 
studies by Procianoy and Silveira15, Misquith et al.,16 and 
Hemalata.17

CRP was positive in 89% and was negative in 11% of  cases. 
Similar to this finding in Sriram study,14 CRP was positive 
in 88.7% cases and negative in 11.3% cases. In contrast to 
this finding, Gurpreet Singh Chhabra et al.18 studies had 
3% CRP positivity.

Total white blood cells (WBC) count versus blood 
culture positivity
In this study, abnormal TLC was observed in 66.7% of  
the culture-positive sepsis and 24.4% of  the culture-
negative cases. The TLC of  this study had reported 
33.3% Sensitivity, which was in accordance with studies 
by Hemalata et al.,17 (23.63%), Swamy et al.13 (20%), and 
Makkar et al.19 (43.18%).

In this study, TLC had shown a specificity of  24.4%, which 
was lower than other studies by Hemalata et al.17 (71.27%), 
Bhalodia et al.,5 (74.5%), and Majumdar et al.,20 (85%).

This variation might be due to different selection criteria 
used while selecting the participants and different levels 
of  infections in neonates.

In this study, TLC had a low PPV (8.8%), which was similar 
to the study by Hiral and Bharti21  (15.38%). Contrast 
results were obtained in the studies by Punyashetty and 
Patil22 (87.5%), Makkar et al.,19 (86.36%), and Narasimha 
and Harendra Kumar23 (80%).

The TLC of  this study had a moderate NPV (62.5%), which 
was in accordance with Makkar et al.,19 (56.89%), Majumdar 
et al.,20 (87%), and Bhalodia et al.,5 (87%) studies.

PLT versus blood culture positivity
This study had high sensitivity (72.2%) for platelets which 
was in accordance with Makkar et al.,19 (70.45%), Majumdar 
et al.,20  (70%), Hiral and Bharti21  (73.68%), and Mittal 
et al.,9 (83.08%).

For platelets, moderate specificity (62.2%) was observed 
in this study which was in line with studies by Bhalodia 
et al.,5  (55.9%), Hiral and Bharti21  (53.09%), and 
Narasimha and Harendra Kumar23  (75%). Low PPV 
(29.5%) was reported which was in concordance with 
Khair et al.,24  (31%), Hiral and Bharti21 (26.92%), Mittal 
et al.,9 (35.53%), and Swamy et al.,13 (21.4%).

In this study, platelets had a high NPV (91.1%), which 
was similar to studies of  Hiral and Bharti21  (89.58%), 
Punyashetty and Patil22  (93.5%), Khair et al.,24  (94%), 
Majumdar et al.,20  (95%), and Narasimha and Harendra 
Kumar23 (85.71%).

CRP versus blood culture positivity
In this study, in 83.3% of  the culture-positive sepsis and 
90.2% of  culture-negative cases, increased CRP levels were 
reported. This increased CRP levels in culture-proven 
sepsis did not show statistical significance (P=0.396).

In this study, CRP levels had high sensitivity (83.3%), 
which was similar to Patel et al.,25  (81.7%), Vinay 
et al., study6 (81.2%), Sharma et al.,26 (80%), and Swamy 
et al.,13 (90%). 

CRP levels in this study had low specificity (9.8%), which 
was less than studies of  Swamy et al.13  (47.5%). This 
variation could be because of  the different methodologies 
used to measure CRP and the cut-off  used.

CRP levels in this study had low PPV (16.9%), which was 
similar to studies of  Chacha et al.11 (37.5%) and Swamy 
et al.13 (30%).

In this study, CRP levels had a moderate NPV (72.7%), 
which was similar to studies of  Sucilathangam G 
et al.,27  (78.1), Chacha et al.,11  (84.5%), and Swamy 
et al.,13 (95%). Comparison of  sensitivity, specificity, PPV, 
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and NPV of  TLC, Platelet count and CRP of  this study 
compared to other studies shown in Table 6.

Limitations of the study
1.	 Small sample size 100 only
2.	 Single centre study

CONCLUSION

It is proven that no single individual test is better than 
others in detecting neonatal sepsis. Hence, the conjunction 
of  tests such as total WBC, platelets, and CRP can be 
utilized for better sepsis screening, timely management 
and to reduce the duration of  hospital stay and to improve 
appropriate antibiotic utilization.

ACKNOWLEDGMENT

The authors would like to thank all participating families, 
investigators, and hospital staff.

REFERENCES

1.	 Celik IH, Hanna M, Canpolat FE and Pammi M. Diagnosis of 
neonatal sepsis: The past, present and future. Pediatr Res. 

2022;91(2):337-350.
	 https://doi.org/10.1038/s41390-021-01696-z
2.	 Fleischmann-Struzek C, Goldfarb DM, Schlattmann P, 

Schlapbach LJ, Reinhart K and Kissoon N. The global burden 
of paediatric and neonatal sepsis: A systematic review. Lancet 
Respir Med. 2018;6(3):223-230.

	 https://doi.org/10.1016/s2213-2600(18)30063-8
3.	 Glaser MA, Hughes LM, Jnah A and Newberry D. Neonatal 

sepsis: A  review of pathophysiology and current management 
strategies. Adv Neonatal Care. 2021;21(1):49-60.

	 https://doi.org/10.1097/anc.0000000000000769
4.	 Rees CA, Lim J, Westbrook AL, El Helou R, Schmid A, Rubin-

Smith J, et al. Systematic review and meta-analysis of the 
diagnostic value of four biomarkers in detecting neonatal sepsis 
in low-  and middle-income countries. BMJ Paediatr Open. 
2023;7(1):e001627.

	 https://doi.org/10.1136/bmjpo-2022-001627
5.	 Bhalodia MJ, Hippargi SB and Patil MM. Role of hematological 

scoring system in diagnosis of neonatal sepsis. J Clin Neonatol. 
2017;6(3):144-147.

	 https://doi.org/10.4103/jcn.jcn_158_15
6.	 Vinay BS, Girish GN, Adhikari S and Hugara S. Evaluation of 

septic screen as a diagnostic tool for neonatal sepsis in a tertiary 
hospital at Mysore. Sch J Appl Med Sci. 2015;3(2G):1005-1010.

	 https://doi.org/10.36347/sjams.2015.v03i02.095
7.	 Morad EA, Rabie RA, Almalky MA and Gebriel MG. Evaluation 

of procalcitonin, C-reactive protein, and interleukin-6 as early 
markers for diagnosis of neonatal sepsis. Int J Microbiol. 
2020;2020:8889086.

	 https://doi.org/10.1155/2020/8889086

Table 6: Comparison of sensitivity, specificity, PPV, and NPV with other studies
Test Authors Sensitivity (%) Specificity (%) PPV (%) NPV (%)
Total WBC count
Total WBC 
count<5,000/>20,000

Khair et al.,24 (2010) 50 91 43 93
Narasimha and Harendra Kumar23 (2011) 10.5 91.66 80 24.4
Makkar et al.,19 (2013) 43.18 86.36 86.36 56.89
Majumdar et al.,20 (2013) 45 85 40 87
Bhalodia et al.,5 (2017) 66.7 74.5 48 87
Punyashetty and Patil22 (2016) 100 90.62 87.5 100
Hiral and Bharti21 (2019) 10.53 86.42 15.38 80.46
Swamy et al.,13 (2020) 20 90 33.3 81.8
Hemalata17 (2018) 23.63 71.27 35.83 ‑
Present study 33.3 24.4 8.8 62.5

Platelets≤1.5L Narasimha and Harendra Kumar23 (2011) 47.36 75 85.71 31
Khair et al.,24 (2010) 60 82 31 94
Makkar et al.,19 (2013) 70.45 93.9 93.9 72.3
Majumdar et al.,20 (2013) 70 80 40 95
Bhalodia et al.,5 (2017) 56.3 55.9 56 58
Punyashetty and Patil22 (2016) 91.3 100 100 93.5
Mittal et al.,9 83.08 20.33 35.53 69.4
Hiral and Bharti21 (2019) 73.68 53.09 26.92 89.5
Swamy et al.,13 (2020) 60 45 21.4 81.8
Hemalata17 (2018) 34.6 78.7 52.5 63.9
Present study 72.2 62.2 29.5 91.1

CRP levels 
(>6 mg/dL)

Patel et al. 25 (2014) 81.7 88 95.7 59.5
Vinay et al., study6 (2015) 81.2 50 86.6 40
Chacha et al.,11 (2014) 40.4 82.7 37.5 84.5
Sharma et al.,26 (2013) 80 93 ‑ ‑
Swamy et al.,13 90 47.5 30 95
Sucilathangam G et al. 27 (2012) 50 69.4 38.8 78.1
Sriram study14 52.0 61.5 91.4 14
Present study 83.3 9.8 16.9 72.7

PPV: Positive predictive value, NPV: Negative predictive value, WBC: White blood cells, CRP: C‑reactive protein

https://doi.org/10.1016/s2213-2600(18)30063-8


Polepalli, et al.: Diagnostic significance of sepsis markers in neonatal sepsis

156	 Asian Journal of Medical Sciences | Nov 2025 | Vol 16 | Issue 11

8.	 Sorsa A. Diagnostic significance of white blood cell count and 
C-reactive protein in neonatal sepsis; Asella referral hospital, 
south east ethiopia. Open Microbiol J. 2018;12:209-217.

	 https://doi.org/10.2174/1874285801812010209
9.	 Mittal A, Arya S, Charan L, Saluja S and Chellani H. Evaluation 

of platelet indices as additional diagnostic tool for neonatal 
sepsis. Astrocyte. 2018;4:205-209.

	 https://doi.org/10.4103/astrocyte.astrocyte_8_18
10.	 Sengupta A, Tej V, Bansal R, Saravanan N, Raju U, Reddy A, et al. 

Identifying early surrogate markers for blood culture positive 
sepsis in an urban NICU-A retrospective observational study. IP 
Int J Med Paediatr Oncol. 2021;7(1):28-35.

	 https://doi.org/10.18231/j.ijmpo.2021.007
11.	 Chacha F, Mirambo MM, Mushi MF, Kayange N, Zuechner A, 

Kidenya BR, et al. Utility of qualitative C-  reactive protein 
assay and white blood cells counts in the diagnosis of neonatal 
septicaemia at Bugando Medical Centre, Tanzania. BMC 
Pediatr. 2014;14:248.

	 https://doi.org/10.1186/1471-2431-14-248
12.	 Choudhary DK, Tiwari AK, Narang S and Chhabra J. 

Correlation of platelet count and platelet indices with neonatal 
sepsis-diagnostic and prognostic indicator. J  Pediatr Res. 
2017;4(8):511-518.

	 https://doi.org./10.17511/ijpr.2017.08.03
13.	 Swamy HM, Lakshmi K, Mallesh K and Banu A. Study to 

correlate sepsis markers and blood culture in neonatal sepsis. 
Int J Contemp Pediatr. 2020;7(2):294-299.

	 https://doi.org/10.18203/2349-3291.ijcp20200043
14.	 Sriram R. Correlation of blood culture results with the sepsis 

score and the sepsis screen in the diagnosis of neonatal 
septicemia. Int J Biol Med Res. 2011;2(1):360-68.

15.	 Procianoy RS and Silveira RC. The challenges of neonatal 
sepsis management. J Pediatr (Rio J). 2020;96(Suppl 1):80-86.

	 https://doi.org/10.1016/j.jped.2019.10.004
16.	 Misquith R, Saldanha P, Shenoy KV and Rai BS. The use of buffy 

coat smear for diagnosis of neonatal septicaemia. Karnataka 
Pediatr J. 2004;18(1):9-13.

17.	 Hemalata TP. Basic haematological scoring system-is it the 
most accurate neonatal sepsis predictor? Natl J Lab Med. 
2018;7(3):PO29-PO33.

	 https://doi.org/10.7860/njlm/2018/36889:2308
18.	 Chhabra GS, Sodhi MK and Sharma M. Clinical, 

hematopathological, and bacteriological profiles in neonatal 

septicemia and meningitis. Perinatology. 2016;17(2):54-61.
19.	 Makkar M, Gupta C, Pathak R, Garg S and Mahajan NC. 

Performance evaluation of hematologic scoring system in early 
diagnosis of neonatal sepsis. J Clin Neonatol. 2013;2(1):25-29.

	 https://doi.org/10.4103/2249-4847.109243
20.	 Majumdar A, Jana A, Jana A, Biswas S and Bhattacharyya S. 

Hematologic scoring system (HSS): A guide to decide judicious 
use of antibiotics in neonatal septicemia in developing countries. 
J Appl Hematol. 2013;4(3):110-113.

	 https://doi.org/10.4103/1658-5127.123310
21.	 Hiral PS and Bharti MJ. Early diagnosis and evaluation of 

neonatal septicemia by hematological scoring system. Int J Med 
Sci Public Health. 2019;8(6):409-414.

	 https://doi.org/10.5455/ijmsph.2019.0306330032019
22.	 Punyashetty KB and Patil T. Interpretation of haematological 

parameters in neonates at risk for sepsis. J  Evid Based Med 
Healthc. 2016;3(49):2492-2496.

	 https://doi.org/10.18410/jebmh/2016/547
23.	 Narasimha A and Harendra Kumar ML. Significance of 

hematological scoring system (HSS) in early diagnosis of neonatal 
sepsis. Indian J Hematol Blood Transfus. 2011;27(1):14-17.

	 https://doi.org/10.1007/s12288-010-0050-2
24.	 Khair KB, Rahman MA, Sultana T, Roy CK Rahman MQ, 

Shahidullah M, et al. Role of hematologic scoring system in early 
diagnosis of neonatal septicemia. Bangabandhu Sheikh Mujib 
Med Univ J. 2010;3(2):62-67.

	 https://doi.org/10.3329/bsmmuj.v3i2.7053
25.	 Patel U, Patel VK, Patel NP, Verma J, Ratre BK and 

Verma SP. C-reactive protein and other hematological 
parameters for diagnosis of Neonatal Sepsis. Int J Med Res Rev. 
2014;2(4):311-318.

	 https://doi.org/10.17511/ijmrr.2014.i04.09
26.	 Sharma CM, Agrawal RP, Sharan H, Kumar B, Sharma D and 

Bhatia SS. “Neonatal sepsis”: Bacteria and their susceptibility 
pattern towards antibiotics in neonatal intensive care unit. J Clin 
Diagn Res. 2013;7(11):2511-2513.

	 https://doi.org/10.7860/jcdr/2013/6796.3594
27.	 Sucilathangam G, Amuthavalli K, Velvizhi G, Ashihabegum MA, 

Jeyamurugan T and Palaniappan N. Early diagnostic markers for 
neonatal sepsis: Comparing procalcitonin (PCT) and C-reactive 
protein (CRP). J Clin Diagn Res. 2012;6(4):627-631.

	 https://doi.org/10.7860/jcdr/2012/.2150

Authors’ Contributions:
VP- Definition of intellectual content, literature survey, prepared first draft of manuscript, implementation of study protocol, data collection, data analysis, 
manuscript preparation, and submission of article; RRV- Concept, design, clinical protocol, manuscript preparation, editing, and manuscript revision; 
NBP- Design of study, statistical analysis, and interpretation.

Work attributed to:
Great Eastern Medical School and Hospital, Ragolu, Srikakulam, Andhra Pradesh, India.

Orcid ID:
Vamseekrishna Polepalli -  https://orcid.org/0000-0001-7437-8469
Rohini Reddy Vanukuri -  https://orcid.org/0009-0003-6102-7741
Nayan Baba Pelala -  https://orcid.org/0009-0009-9667-1178

Source of Support: Nil, Conflicts of Interest: None declared.

https://orcid.org/0000-0001-7437-8469
https://orcid.org/0009-0003-6102-7741
https://orcid.org/0009-0009-9667-1178

