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Abstract 
Aim: The aim of the present study was to assess the role of C-reactive protein in deciding duration of antibiotics 
therapy in neonatal bacterial infection. 
Methods: The present study was conducted in the Department of Pediatrics, Nalanda Medical College and 
Hospital, Patna, Bihar, India and 50 patients were included in the study. The duration of study was about two 
years. 
Results: Clinical features of infected neonates were 39 (78%) born by vaginal delivery 3 (6%) had history of 
maternal fever, 6 (12%) had history of PROM, 20 (40%) refusal of feeds, 16 (32%) lethargy, 10 (20%) poor cry, 
10 (20%)   Tachypnea,   6 (12%)   jaundice,   7 (14%) conjunctivitis, 6 (12%) vomiting, 3 (6%) excessive cry, 2 
(4%) pyoderma, 2 (4%) abdominal distension, 2 (4%) hypothermia, 1 (2%) fever, 2 (4%) diarrhea, 2 (4%) 
umbilical sepsis in the study. Study of organism observed in 21 (42%). In the gram negative 16 (32%) neonates: 
6 had klebsiella, 4 had E Coli, 4 had pseudomonas, 2 had acinetobacter.  The neonates had gram positive bacilli 
– 3 staphylococcus aureus, 1 Coagulase Negative Staphylococci (CoNS), 1 had Haemolytic streptococci. CRP 
guided distribution of treatment, relapse rate in two groups and correlation with blood culture. In group A (23) 
had CRP value was <6 -duration of therapy was <3 days and No. bacilli, No relapse was observed. In group B 
CRP value was >6 in 32 neonates, 2 patients treated for 5 days, 14 patients for 7 days and 11 patients for 11 days. 
Blood culture was positive for 12 neonates with 7 days therapy, for 10 neonates with 11 days duration therapy 
and no relapse was observed. Overall duration of treatment for <7 days observed in group I were 23, and group II 
were 2 and total number were 25. Duration of > 7 days therapy observed in group 1 was 14 and group 2 was 11 
and total number was 25. 
Conclusion: The role of CRP is significant in deciding the duration of antibiotics therapy in neonates. It is safer 
as compared to other, but still further study is required for other marker because CRP cannot influence gestation 
age infections, non-infectious confounders. 
Keywords: Sepsis, PROM, C - reactive protein, neonates, antibiotic therapy  
This is an Open Access article that uses a funding model which does not charge readers or their institutions for access and distributed under 
the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0) and the Budapest Open Access Initiative 
(http://www.budapestopenaccessinitiative.org/read), which permit unrestricted use, distribution, and reproduction in any medium, provided 
original work is properly credited. 

Introduction 

Neonatal bacterial infection (septicaemia) remains a 
significant cause of neonatal morbidity and 
mortality globally. The incidences of neonatal sepsis 
vary between 11 to 25 per thousand live births in 
India. [1] Its clinical manifestations vary from being 
specific to subtle, testing the skills of a pediatrician. 
The inability to be certain of infection coupled with 
non-specific signs of the life threatening illness in 
neonates have resulted in wide spread use of 
antibiotics, [2] aggravating the problem of 
antibiotics resistance. There is an increasing need for 
careful evaluation of indications and duration of 
treatment which in turn would shorten the length and 
cost of hospital stay and diminish the trauma and 

side effects of antibiotics. [3] C-reactive protein 
(CRP) an acute phase reactant is synthesized in liver 
in response to inflammatory cytokines and may rise 
more than 1000 times during acute phase responses. 
It falls quickly after efficient elimination of 
microbial stimulus, due to its short half of life of 19 
hours. [4] 

Globally sepsis is one of the most typical causes of 
newborn mortality and fatality. [5] According to the 
National Neonatal Perinatal Database (NNPD), 
2002-2003, episodes of neonatal sepsis (NS) in India 
is seen in 30 per 1000 live births. [6] Worldwide, 
approximately 3,000,000 infants per year suffer 
from NS (2202/100,000), and India has a very high 
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level of occurrence of clinical sepsis 
(17,000/100,000 live births). [7] NS is a clinical 
syndrome described as a microbial infection in the 
bloodstream of a neonate in the presence of a fever. 
It is a life-threatening condition in the initial 28 days 
of an infant. [8,9] It comprises varying clinical 
manifestations including septicemia, pneumonia, 
meningitis, osteomyelitis, and urinary tract 
infections. [10] NS is a most conventional problem 
associated with considerable mortality and 
morbidity. Most neonates present with atypical 
symptoms of NS, and others mimic the symptoms, 
making it difficult to differentiate between them.  

Hence, distinguishing the infants who have NS from 
those with suspected sepsis becomes challenging. 
The most common diagnostic method is the blood 
culture, also thought about as the touchstone, but the 
demerit is that it takes at least 48-72 hours for the 
results to be available. [11] Moreover, the positive 
findings of blood culture are low and are afflicted by 
the blood volume inoculated, level of bacteremia 
and laboratory capableness, and most importantly, 
prenatal antibiotic use. [12] 

The aim of the present study was to assess the role 
of C-reactive protein in deciding duration of 
antibiotics therapy in neonatal bacterial infection. 

Materials and Methods 

The present study was conducted in the Department 
of Pediatrics, NMCH, Patna, India and 50 patients 
were included in the study. The duration of study 
was about two years. 

Inclusive Criteria: Neonates <28 days of life 
having birth weight more than 1500 grams with 
suspected septicaemia were included in the study. 

Exclusion Criteria: Neonates undergone surgery 
due to wound infection Neonates diagnosed as 
meningitis (because it requires longer treatment of 
antibiotics) were excluded from study. 

Method: After admission blood culture and 
sensitivity, Routine blood investigations, urine 
culture and sensitivity, chest x-ray, CRP were done. 
CRP was estimated within 24-48 hours of 
admission. Then neonates were classified as per the 
levels of CRP serum levels. Neonates were kept up 
to 48 hours after stopping the antibiotics to observe 
the recurrence of clinical features of septicaemia. If 
there is no recurrence of symptoms of septicaemia 
within four weeks of discharge or the baby required 
antibiotics for different diagnosis other than 
septicaemia. In the case of relapse the baby needed 
another course of antibiotics for suspected or proved 
septicaemia within 4 weeks after discharge. To 
estimate the value of CRP as a parameter for guiding 
the duration of antibiotic therapy, the negative 
predictive value with respect to further treatment 
was determined.  

Statistical Analysis: Different clinical features, 
CRP levels, micro organisms were classified with 
percentage. The statistical analysis was made in 
SPSS software.  

Results 

Table 1: Clinical features of suspected infected neonates 
Particular No. of neonates Percentage 
Vaginal delivery 39 78 
Material fever >100.4 F 3 6 
PROM > 18 hrs (premature Rapture of Membrane) 6 12 
Refusal feeds 20 40 
Lethargy 16 32 
Poor Cry 10 20 
Tachypnea 10 20 
Jaundice    6 12 
Conjunctivitis    7 14 
Vomiting    6 12 
Excessive Cry    3 6 
Pyoderma    2 4 
Abdominal distension    2   4 
Hypothermia    2   4 
Fever    1 2 
Diarrhoea    2 4 
Umbilical Sepsis    2 4 

 
Clinical features of infected neonates were 39 (78%) 
born by vaginal delivery 3 (6%) had history of 
maternal fever, 6 (12%) had history of PROM, 20 
(40%) refusal of feeds, 16 (32%) lethargy, 10 (20%) 
poor cry, 10 (20%)   Tachypnea,   6 (12%)   jaundice,   

7 (14%) conjunctivitis, 6 (12%) vomiting, 3 (6%) 
excessive cry, 2 (4%) pyoderma, 2 (4%) abdominal 
distension, 2 (4%) hypothermia, 1 (2%) fever, 2 
(4%) diarrhea, 2 (4%) umbilical sepsis in the study. 
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Table 2: Study of Micro Organism 
Particular Organism No. of cases 
Gram Negative (n=16) (32%) Kelbesiella 

E. Coli Pseudomonas 
Acinetobacter 

6 
4 
4 
2 

Gram Positive (n=5) (10%) Staphylococcus 
Aurous CONS and 
α Hemolytic streptococci
  

3 
1 
1 

 
Study of organism observed in 21 (42%). In the gram negative 16 (32%) neonates: 6 had klebesiella, 4 had E Coli, 
4 had pseudomonas, 2 had acinetobacter.  The neonates had gram positive bacilli – 3 staphylococcus aureus, 1 
Coagulase Negative Staphylococci (CoNS), 1 had Haemolytic streptococci. 
 

Table 3: CRP guided distribution of treatment relapse rate in two groups and correlation with blood 
culture results 

CRP 
Value 

Groups Duration of therapy 
No of cases 

Blood culture 
+ve 

Relapse Negative predicative 
value (%) 

<6 Group A <3 days Nil Nil 100 
>6 Group B 5 days (2) (4%) Nil Nil 100 

7 days (14) (28%) 12 Nil 100 
> 11 days (11) (21%) 10 Nil 100 

 
CRP guided distribution of treatment, relapse rate in 
two groups and correlation with blood culture. In 
group A (23) had CRP value was <6 -duration of 
therapy was <3 days and No. bacilli, No relapse was 
observed. In group B CRP value was >6 in 32 

neonates, 2 patients treated for 5 days, 14 patients 
for 7 days and 11 patients for 11 days. Blood culture 
was positive for 12 neonates with 7 days therapy, for 
10 neonates with 11 days duration therapy and no 
relapse was observed. 

 
Table 4: Over all durations of treatment with CRP guided treatment 

Group Duration of treatment 
 < 7 days > 7 days 
Group 1 23 14 
Group 2 2 11 
Total 25 25 

 
Overall duration of treatment for <7 days observed 
in group I were 23, and group II were 2 and total 
number were 25. Duration of > 7 days therapy 
observed in group 1 was 14 and group 2 was 11 and 
total number was 25. 

Discussion 

Neonatal septicemia remains a significant cause of 
neonatal morbidity and mortality. The incidence of 
neonatal sepsis varies between 11 to 24.5 per 
thousand live births in India. [13] Its clinical 
manifestations vary from being specific to subtle, 
testing the very skills of a pediatrician. The inability 
to be certain of infection, coupled with non-specific 
signs of the life threatening illness in neonates have 
resulted in widespread use of antibiotics, 
aggravating the problem of antibiotic resistance. 
There is an increasing need for careful evaluation of 
indications and duration of treatment, which in turn 
would shorten the length and cost of hospital stay 
and diminish the trauma and side effects of 
antibiotics. 

Clinical features of infected neonates were 39 (78%) 
born by vaginal delivery 3 (6%) had history of 
maternal fever, 6 (12%) had history of PROM, 20 
(40%) refusal of feeds, 16 (32%) lethargy, 10 (20%) 
poor cry, 10 (20%)   Tachypnea,   6 (12%)   jaundice,   
7 (14%) conjunctivitis, 6 (12%) vomiting, 3 (6%) 
excessive cry, 2 (4%) pyoderma, 2 (4%) abdominal 
distension, 2 (4%) hypothermia, 1 (2%) fever, 2 
(4%) diarrhea, 2 (4%) umbilical sepsis in the study. 
Study of organism observed in 21 (42%). In the 
gram negative 16 (32%) neonates: 6 had klebesiella, 
4 had E Coli, 4 had pseudomonas, 2 had 
acinetobacter.  The neonates had gram positive 
bacilli – 3 staphylococcus aureus, 1 Coagulase 
Negative Staphylococci (CoNS), 1 had Haemolytic 
streptococci. As Bacterial infections stimulate the 
hepatocytes to produce CRP a non-specific immune 
response, which is useful clinical marker for the 
individual host-pathogen interaction. Since the half 
life of CRP is less than 3 days a rapid fall is seen 
with successful antibiotic therapy. [14] The 
diagnosis of neonatal septicaemia is difficult to 
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establish based on the clinical criteria alone because 
of its subtle, variable and non-specific signs and 
symptoms. The use of safe and effective antibiotics 
has significantly contributed to decrease neonatal 
mortality. [15] 

CRP guided distribution of treatment, relapse rate in 
two groups and correlation with blood culture. In 
group A (23) had CRP value was <6 -duration of 
therapy was <3 days and No. bacilli, No relapse was 
observed. In group B CRP value was >6 in 32 
neonates, 2 patients treated for 5 days, 14 patients 
for 7 days and 11 patients for 11 days. Blood culture 
was positive for 12 neonates with 7 days therapy, for 
10 neonates with 11 days duration therapy and no 
relapse was observed. Overall duration of treatment 
for <7 days observed in group I were 23, and group 
II were 2 and total number were 25. Duration of > 7 
days therapy observed in group 1 was 14 and group 
2 was 11 and total number was 25. The comparison 
of both CRP and micro-ESR with positive blood 
cultures was statistically significant (p <0.05). There 
was no relapse in any of the cases in which 
antibiotics were stopped following normalization of 
CRP giving a negative predictive value of 100%, 
which was similar to the observation claimed by Ehl 
S et al. [15] A similar study by Squire, et al [16] 
revealed that authors were able to stop antibiotics in 
66.5% of cases within 72 hours and could reduce the 
duration of treatment by 20% in suspected neonatal 
septicemia cases. However, the fear of missing a 
case of neonatal septicaemia, with its serious 
outcome had led to overuse of antibiotics in this age 
group of neonates. It is also reported any bacterial 
infection may ultimately turned to septicaemia, if the 
mother was infected during pregnancy or before 
delivery. [17] 

Conclusion 

The role of CRP is significant in deciding the 
duration of antibiotics therapy in neonates. It is safer 
as compared to other, but still further study is 
required for other marker because CRP cannot 
influence gestation age infections, non-infectious 
confounders. Moreover exact mechanism of 
elevation and decrease of CRP values during 
infections is still unclear. 
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