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INTRODUCTION 

              Neonatal Sepsis is the most commonly observed and the important cause for 

neonatal morbidity as well as mortality in our country(1,2). Neonatal Sepsis is difficult to 

diagnose clinically because of non- specific symptoms of disease presentation. Appropriate as 

well as timely diagnosis of the disease is most important factor to reduce mortality and 

morbidity in the neonates(3) . 

 

 Depending on the onset of sepsis, it can be early sepsis or late sepsis(4). Inability to 

diagnose neonatal sepsis leads to unnecessary exposure of the neonate to high doses of 

antibiotics. These high doses of antibiotics as well its unnecessary use leads to its side effects 

as well as drug resistance. This further leads to emergence of drug resistant neonatal 

septicemia which further increases the risk of mortality and morbidity in the neonates. Thus, 

early diagnosis of the disease is must to improve the prognosis of the neonates. 

 

Preterm and premature infants are highly susceptible to such infections because of its 

weak immune system. Incidence of neonatal septicemia is higher in premature neonates 

compared to full term neonates(5). 

 

 Definite diagnosis of neonatal septicemia is difficult to make clinically and it can only 

be done by blood culture for organisms. Other tests with positive predictive value like 

haptoglobin and immuno-electrophoresis can be performed but they are time consuming and 

costly(6).  
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Other non-specific tests for the measurement of acute phase reactants, cytokines, 

bacterial genomes and cell surface antigens can be performed to consider the early diagnosis 

of neonatal sepsis. Various hematological parameters can be assessed for early detection of 

neonatal sepsis and its timely management. Tests performed for the diagnosis of the disease 

should be specific as well as sensitive . It should be less time consuming and cost effective[7 -

11]. 

                     In our study, for early diagnosis of the neonatal sepsis various hematological 

parameters are evaluated and each of them is assessed to find reliable  parameters for 

diagnosis of the disease. 

 

Materials and Method 

               Prospective descriptive study was carried out on 84 neonates admitted in NICU in 

tertiary care hospital. Various hematological parameters were evaluated from the 

peripheral smear of the neonates after giemsa staining of the smear slide. Blood culture and 

C-Reactive protein levels were also monitored of these patients. Scoring System evaluated 

from the peripheral smear were done interpreted according to the table and flow chart 

mentioned below. 

Hematological Scoring System 

CRITERIA ABNORMALITY SCORE 

Total WBC count <5000/mm3 1 

 >25000/ mm3 at birth 1 

 >30000/mm3 (12 to 24 hours) 1 

 >21000/mm3day 2 onwards 1 

Total PMN count                               No mature polymorphs seen                     2 

 Increased/decreased                                    1 

Immature PMN count Increased 1 

Immature : Total PMN ratio            Increased 1 

Immature : Mature PMN ratio           >0.3                                                             1 

Degenerative changes in PMN     Toxic granules/cytoplasmic vacuoles      1 

Platelet <15000/mm3 count                                                                                     1 
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The normal values are 

Total PMN count—1800–5400/mm3   

Immature PMN count—600/mm3    

Immature: Total PMN ratio—0.120 

Immature: Mature PMN ratio—> 0.3 

Interpretation Flow Chart 

 

 

 

 

 

 

 

 

 

 

 

CRP         Negative           Positive/Negative      Positive 

BLOOD 

CULTURE 

        Negative           Positive/Negative     Positive 

 

 

 

Minimum score- 0 

Maximum score- 8 

 

 

 

≤ 2 = sepsis is 

unlikely 

 

3 or 4= sepsis is 

possible 

 

≥ 5 = sepsis is very               

likely 

 

Suspicious of sepsis 
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Observation and Result 

                         The study conducted by us included total of 84 neonates. Based on the 

hematological scoring system, neonates were divided into groups of sepsis is unlikely, sepsis 

is possible and sepsis is very likely. 

 

                                               Table 1:  Clinical Group Distribution 

Groups Number of cases 

Sepsis is unlikely 17 (20.2%) 

Sepsis is possible 49 (58.3%) 

Sepsis is very likely 18 (21.5%) 

                                                

                                                  Chart 1: Clinical Group Distribution 

 

                             According to Rodwells Hematological scoring system, 17 (20.2%) cases were 

in Sepsis is unlikely group, 49 (58.3%) cases were in Sepsis is possible group and 18 (21.5%) 

cases were in Sepsis is very likely group. ( Table 1, Chart 1) 

                        

                        Table 2:  Correlation of Immature PMN count and Sepsis 

Clinical Distribution Normal Immature count Increased Immature Count 

Sepsis is unlikely (n=17) 12 (70.6%) 5 (29.4%) 

Sepsis is possible (n=49) 3 (6.1%) 46 (93.9%) 

Sepsis is very likely (n=18) 1 (5.5%) 17 (94.5%) 

17

49

18

Number of cases

Sepsis is unlikely

Sepsis is possible

Sepsis is very likely
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                               Chart 2: Correlation of Immature PMN count and Sepsis 

 

                Out of 18 neonates in the Sepsis is very likely group, 17 (94.5%) cases had increased 

immature PMN count and 46 (93.9%) cases out of 49 cases of the neonates in the sepsis is 

possible group had increased immature PMN count .Only 5 (29.4%) cases out of 17 cases of 

the neonates in sepsis is unlikely group had increased immature PMN count. Remaining of 12 

(70.6%) cases of sepsis is unlikely group has normal immature PMN count. Immature PMN 

count is significant predictor of the neonatal sepsis. (Table 2, Chart 2)  

                                Table 3:  Correlation of I:T ratio and Sepsis 

Clinical Distribution Normal I:T ratio Increased I:T ratio 

Sepsis is unlikely (n=17) 5 (29.4%) 12 (70.6%) 

Sepsis is possible (n=49) 0 (0%) 48 (100%) 

Sepsis is very likely (n=18) 0 (0%) 18 (100%) 

                                   Chart 3: Correlation of I:T ratio  and Sepsis   
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Table 3 and Chart 3 shows all the cases in sepsis is very likely group and sepsis is 

possible group had higher I:T PMN ratio. 

                                         Table 4:  Correlation of I:M ratio and Sepsis 

Clinical Distribution Normal I :M ratio Increased I: M ratio 

Sepsis is unlikely (n=17) 17 (100%) 0 (0%) 

Sepsis is possible (n=49) 3 (6.2%) 46 (93.8%) 

Sepsis is very likely (n=18) 0 (0%) 18 (100%) 

 

                                        Chart 4: Correlation of I:M ratio and Sepsis 

 

                         All the cases  in sepsis is very likely group and 46 (93.8%) cases out of 49 cases 

of the neonates in sepsis is possible group had higher I:M PMN ratio .All the cases of sepsis is 

unlikely group had normal I:M ratio. (Table 4, Chart 4) 

                                    Table 5:  Degenerative changes and Sepsis 

Clinical Distribution Degenerative changes 

Present 

Absent 

Sepsis is unlikely (n=17) 2 (11.8%) 15 (88.2%) 

Sepsis is possible (n=49) 6 (12.2%) 43 (87.8%) 

Sepsis is very likely 

(n=18) 

13 (72.2%) 5 (27.8%) 
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                                         Chart 5 : Degenerative changes and Sepsis 

 

                 According to our study, 13 (72.2%) of the patients in sepsis is very likely group and 

6 (12.2%) cases of the neonates in sepsis is possible group had degenerative changes in PMN 

like toxic granules and vacuolations. Degenerative changes in the PMN is a significant 

predictor of sepsis. (Table 5, Chart 5) 

                                                 Table 6:  CRP and Sepsis 

Clinical Distribution CRP Positive CRP Negative 

Sepsis is unlikely (n=17) 5 (29.4%) 12 (70.6%) 

Sepsis is possible (n=49) 47 (95.9%) 2 (4.1%) 

Sepsis is very likely (n=18) 18 (100%)  0 (0%) 

                                                    Chart 6: CRP and Sepsis 
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           Table 6 and Chart 6 shows 100% cases of neonates in sepsis is very likely group had 

elevated CRP and only 29.4% cases of sepsis is unlikely group had elevated CRP. 70.6% cases 

of the neonates in the sepsis is unlikely group had normal CRP. 

Table7:  Blood Culture and Sepsis 

Clinical Distribution Blood culture positive Blood culture negative 

Sepsis is unlikely (n=17) 0 (0%) 17 (100%) 

Sepsis is possible (n=49) 39 (79.6%) 10 (20.4%) 

Sepsis is very likely (n=18) 17 (94.4%) 1 (5.6%) 

 

                                           Chart 7: Blood Culture and Sepsis 

 

                    Majority of the cases of neonates as shown in Table 7 and Chart 7 had blood 

culture positive in sepsis is very likely group. 

 94.4% cases in the sepsis is very likely group of the neonates had blood culture 

positive and none of the neonates in the sepsis is unlikely group had positive blood culture. 

              17 cases (100%) showed blood culture negative and according to our study it was in 

sepsis is unlikely group. 

Premature rupture of membrane, prolonged labour, meconium-stained amniotic 

fluid, prematurity and activity of the neonate were not the predictors of neonatal sepsis. 

Gestational age, birth weight and requirement of resuscitation perinatally were significant 

predictors of neonatal sepsis.  
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Table 8 : Comparison of HSS with blood culture determining sensitivity and specificity 

Hematological Score Blood culture 

Positive 

Blood culture 

Negative 

Score <4 (n = 66) 39 27 

Score >5 (n = 18) 17 1 

 

Specificity = 96.43% ,  

Sensitivity = 30.36% 

Positive Predictive Value = 94.44% 

Negative Predictive Value = 40.91% 

            Table 8 shows the study conducted , is highly specific and has very high positive 

predictive value. This suggests HSS helps diagnosing early cases of neonatal septicemia and 

thus decreasing morbidity and mortality. 

 

Specificity of 96.43% suggests all the neonates with the disease will be correctly 

identified by the HSS score. Hence chances of diagnosing the neonates who are diseased is 

very high.  

 

Positive predictive value of HSS score of the study conducted was 94.44% suggesting 

very high probability of truly diagnosing the neonates with sepsis. 

 

Figure 1 :  40x peripheral smear showing Leucocytosis  
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Figure 2 : 100x image of peripheral smear showing myelocyte with prominent Toxic 

granules vacuolations and cytoplasmic vacuolations 

 

Discussion 

 

Neonatal sepsis is one major cause of morbidity and mortality in developing countries, 

but is treatable if diagnosed on time . Hematological Scoring System plays and important role 

in early diagnosis of neonatal sepsis and considerably decreases the risk of morbidity and 

mortality. Gold standard method to diagnose the sepsis is blood culture. But delay in getting 

the final report and sensitivity of the organisms to various antibiotics is the major drawback. 

Various clinical and hematological parameters are used to diagnose the neonatal sepsis.  

 

 In our study, specificity, and positive predictive value were significantly more for HSS 

scoring system. Ghosh et al. and Narasimha et al. reported that Immature: Total (I:T) PMN 

(Polymorphoneuclear Neutrophil) ratio acts as reliable indicator of neonatal sepsis (6,12). 

 

Elevated I:M PMN ratio was reliable indicator in identifying sepsis which is similar to 

the study done  by Philip et al and Basu et al. (13,14)    Immature PMN count is an excellent 

predictor of sepsis which correlates with study done by Gosh et al and Narasima et al. (6,12)  
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Conclusion 

    Hematological scoring system is a very simple, easy to perform, reliable and cost-effective 

tool for the early diagnosis of neonatal sepsis. All these parameters were high highly specific 

in predicting neonatal septicemia. The time consumed to score sepsis is less compared to 

blood culture and hence it can be used for early diagnosis of neonatal septicemia. Blood 

culture, being gold standard is used to diagnose neonatal septicemia but hematological 

scoring system can be used by the clinician for categorization of the neonates as high risk for 

sepsis or not. 

  

           This will help for timely treatment of neonatal sepsis and unnecessary antibiotic 

administration in the neonates. 
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