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Summary

The aim of this study was to evaluate the performance of procalcitonin and C-reactive protein in the diagnosis of early neonatal
infection at Brazzaville University Hospital. This is a cross-sectional analytical study of 43 patients followed up in the Neonatology
Department of the Brazzaville University Hospital Centre between July and November 2021. Procalcitonin, C-reactive protein and
blood cultures were positive in 90.7%, 37.2% and 60% of cases respectively. The p-value was significant for procalcitonin (p =
0.001). The performance criteria for the biomarkers studied evolved in the opposite direction. However, the sensitivities of
procalcitonin and C-reactive protein were 100% and 42.3% respectively, and the specificities of these biomarkers were 70.6% and
23.5% respectively. Procalcitonin cannot be used as the sole marker of neonatal infection ; it must always be combined with C-
reactive protein.
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l. Introduction

An infected newborn requires appropriate and rapid management to limit the various complications and possible long-term sequelae
[Adouani et al 2021]. Neonatal infection contributes substantially to neonatal morbidity and mortality and is a major public health
challenge worldwide. According to the World Health Organisation (WHQO), every year more than 4 million newborns die within
28 days of birth. Infections are considered the main cause of neonatal death (35%), followed by deaths resulting from premature
delivery (28%), complications related to childbirth (24%) and asphyxia (23%). The developing world pays the highest price,
particularly in sub-Saharan Africa and South-East Asia [Zelalem et al 2019; Debelew et al 2014]. Accurate and rapid diagnosis is
essential if justified, rapid, effective and safe antibiotic therapy is to be instituted [Gregoriano et al 2020; Memar et al 2019]. Blood
culture is the reference test for identifying sepsis, but it takes 24 hours to 7 days to obtain the results. Antibiotic therapy must be
started early in neonates suspected of infection, to avoid multiple organ failure. Unjustified antibiotic therapy is a source of
discomfort and puts pressure on the neonate's bacterial balance [Garnoted et al 2006]. Thus the introduction of biochemical
biomarkers, procalcitonin and C-reactive protein, may help in the early diagnosis of neonatal sepsis. In this context, the aim of this
study is to evaluate the performance of procalcitonin and C-reactive protein in the diagnosis of early neonatal infection.

1. Methodology

This was an analytical cross-sectional study from July to November 2021. Newborns suspected of early bacterial infection were
included. All newborns under treatment and/or less than 24 hours of age were excluded. Selection was exhaustive and consecutive.
A total of 43 neonates meeting the above criteria were selected for the study. A triple epidemiological, clinical and biological
investigation (age, sex, weight, clinical signs of infection, C-reactive protein, procalcitonin, blood culture) was carried out.

Blood cultures were taken before antibiotics were administered. The blood culture results were used to stratify the neonates into 2
groups with a positive blood culture (sepsis) and neonates with a negative blood culture (no sepsis).

The blood sample collected in the dry tube was centrifuged at 3,000 rpm for 5 minutes to obtain serum. The sera were aliquoted
and stored at -80°C. The The principle of quantitative determination of procalcitonin and C-reactive protein is based on fluorescence
immunoassay technology (Finecare). The Fine care TM rapid quantitative test uses a sandwich immunodetection method based on
an antigen and one or more antibodies.

Statistical analysis was performed using SPSS version 25.0 software. The Student's t test was used for associations between
qualitative and quantitative variables. The Fischer Chi-square test was used for two qualitative variables. To assess the biomarkers,
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we calculated performance indices (specificity, sensitivity, positive predictive value and negative predictive value). The
significance threshold was set at p<0.05.

I11. Results

Among the 43 neonates included, blood cultures were positive in 60% of cases, with E. coli at the top of the list (Table 1). The
majority were male (58%), with a sex ratio of 0.72. The mean age and weight of the neonates were 2.9 + 1.3 and 2500 + 700 grams
respectively. Procalcitonin and C-reactive protein were positive in 90.7% and 37.2% respectively (table 2). The p value was
significant for procalcitonin (p= 0.001) table 3. This study showed that the sensitivities of The principle of quantitative
determination of procalcitonin and C-reactive protein is based on the specificity of these two biomarkers: 100% and 42.3%
respectively, and 70.6% and 23.5% respectively, table 4.

Table 1. Distribution of patients according to blood culture results

Germs isolated number (n) Pourcentage (%0)
Escherichia coli 7 16
Pseudomonas aeroginosa 3 7
Klebsiella pneumoniae 4 9
Pantoa SPP 2 5
Staphylococcus aureus 4 9
Staphylococcus epidermidis 3 7
Citobacter frenandia 3 7

Total 26 60%

Table 2. Biomarkers of neonatal infection (n = 43)

Number Pourcentage
CRP
Négatif 27 62,8%
Positif 16 37,2%
PCT
Négatif 4 9,3%
Positif 39 90,7%

Table 3. Mean and standard deviation of mean CRP and PCT in the two groups

Infected (n = 26) No d’infection (n =17) p
CRP 10,27+ 10,28 13,24+ 19,25 0,514
PCT 40,65+ 25,45 6,94+ 12,96 0,001

CRP : reactive protein C ; PCT ; procalcitonin
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Table 4. Se, Sp, PPV, NPV of CRP and PCT in the two groups.

Infection p Se Sp VPN | VPP
No infection

n=26 % n=17 %
CRP 0,39 | 423 70,6 55,6 | 68,8
Négatif 15 57,7 12 70,6
Positif 11 42,3 5 29,4
PCT 0,009 | 100 23,5 0,00 | 66,7
Négatif 0 0,0 4 23,5
Positif 26 100 13 76,5

Se : sensitivity; Sp: specificity; NPV: negative predictive value; PPV: positive predictive value
1V. Discussion

Sepsis remains the most common reason for hospitalisation in our study (60%). Several studies report high rates of early neonatal
infection [Kedy et al 2015; Chiabi et al 202011; Woldu et al 2014; Ghandhi et al 2013]. This most often reflects vertical transmission
from mother to child before or during delivery [Walker et al 2015]. Male newborns were the most infected 58%. Our results are
comparable to those found by Kemeze C et al in Cameroon who found 62% [Kemeze et 2016]. Several studies report that males
are more exposed to neonatal infection. However, Mulongo et al in the Democratic Republic of Congo found a predominance of
females (52.9%) [Mulongo et al 2015]. Twenty-four (55%) neonates were born with low birth weight (< 2500 grams). These results
are superposable with those of Manta et al in India and Nyenga et al in the Democratic Republic of Congo who found respectively
(52.5%) (60%) [Jajoo et al 2015 ; Nyenga et al 2021 ]. Low birth weight can be linked to either intrauterine growth retardation or
prematurity. In fact, on the one hand, newborns with intra-uterine growth retardation and those born prematurely present a greater
risk of developing a bacterial infection due to a deficit in their immune defences. On the other hand, weight failure and prematurity
may be the consequence of infectious aggression against the foetus [Romero et al 2007]. In contrast, Minko et al obtained 51%
normal weight [Minko et al 2018]. We found that procalcitonin was statistically significant in comparison between the two groups.
Adouni et al have shown that the procalcitonin assay has very good diagnostic value in distinguishing infected from uninfected
neonates in early neonatal infections [Adouani et al 2021]. The sensitivity of C-reactive protein and procalcitonin was 42%, 3%
and 100% respectively. The specificity for C-reactive protein was 70.6% and that for procalcitonin was 23.5%. Parc et al reported
that procalcitonin had a sensitivity of 88.79% and a specificity of 58.17%, while C- reactive protein had a sensitivity of 100% and
a specificity of 52.66% [Hathrill et al 2009]. Other similar studies showed that procalcitonin had a sensitivity of 66% to 92% and a
specificity of 50% to 97; [Sakha et al 2008 ; Boo et al 2008 ; Monneret et al 2007]. In our study, the sensitivity of procalcitonin
was higher than that of C-reactive protein, whereas the specificity of procalcitonin was lower than that of C-reactive protein. This
means that procalcitonin as a separate diagnostic tool for neonatal sepsis may lead to more cases of false positives. The main
problem with procalcitonin is the physiological increase in the first 24 hours of life. C-reactive protein can be considered a ‘specific’
but ‘late” marker of early neonatal infection.

V. Conclusion

The complexity and conditions of emergency medicine alone justify the use of biological tools such as biomarkers, particularly in
the field of infectious pathology. PCT and CRP are the biological markers most frequently measured in cases of suspected neonatal
infection, and their blood levels help to diagnose infection and decide on antibiotic therapy. Contrary to other studies, which have
chosen PCT as the most effective marker, our study shows that neither PCT nor CRP are ideal biomarkers. PCT has higher
sensitivities than CRP (100% versus 42.3%), while CRP has higher specificities than PCT (70.6% versus 23.5%). In the light of
these results, it seems difficult to exclude one of these markers, and their combination makes it possible to optimise management,
provided that we know their respective characteristics in order to interpret them..
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