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ABSTRACT

Neonatal infections, particularly sepsis, remain a
significant cause of neonatal mortality worldwide
. Timely and accurate diagnosis is essential to
guide appropriate antibiotic use and reduce the risk
of antimicrobial resistance . C-reactive protein
(CRP) is a key inflammatory marker used for
diagnosing and monitoring the progression of
neonatal infections Pl This study evaluates the
usefulness of serial CRP measurements in
identifying neonatal sepsis and supporting
antibiotic decision-making. While serial CRP
testing significantly aids in early diagnosis and
supports clinical decisions, its impact on reducing
antibiotic duration may be limited by institutional
practices and clinical variability. These findings
support CRP’s role as a valuable adjunct, rather
than a standalone determinant, in neonatal care
protocols.
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I. INTRODUCTION

Neonatal mfections contribute to
£ o oot

and available CRP records were included.
Exclusion criteria included congenital anomalies
and incomplete data. CRP levels were measured on
admission (Day 1), then at 24 and 48 hours. A
value <5 mg/dL was considered normal. Empirical
antibiotics ~ were started at  admission.
Discontinuation was considered if two CRP values
were below 5 mg/dL with clinical stability. Data
were analyzed for CRP trends, duration of
antibiotic therapy, blood culture correlation, and
relapse rates within 4 weeks.

II. RESULTS

The analysis of age distribution revealed
that the highest incidence of neonatal infections
occurred on the third day of life, comprising 26%
of all cases. This was followed by the first and
fourth days, each accounting for 22%. The
incidence was lowest on the day of birth (14%).
This trend suggests that the third day post-delivery
is a critical window for clinical manifestation or
diagnosis of neonatal infections (Table 1).
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lack of specificity in clinical signs necessitates
reliable biomarkers . CRP, an acute-phase
reactant synthesized in response to pro-
inflammatory cytokines like IL-6, has emerged as a
potential diagnostic and monitoring tool for
neonatal sepsis ¥l This study investigates CRP's
efficacy in guiding initiation and discontinuation of
antibiotics in neonates.

II. MATERIALS AND METHODS
This retrospective study was conducted at
the Neonatology Unit of Oradea Hospital Romania.
Neonates admitted between January 2021 and
December 2022 with clinical suspicion of infection

Table 1.Age distribution.

Regarding gestational age, the majority of
neonates diagnosed with infection were born at 38
weeks, representing 26% of cases. This was
followed closely by births at 35 and 39 weeks, each
contributing 22%. Notably, 16% of the infected
neonates were born at 34 weeks, while 14% were
born at 37 weeks. These findings indicate that the
risk of neonatal infection was slightly more
pronounced near term, with 38 weeks emerging as
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the most common gestational age associated with
infections (Table 2).

Median gestati0n|Number oﬂPercentage
age (in weeks) IPatients

34 3 16%

35 11 22%

37 7 14%

38 13 26%

39 11 22%

Table 2: Median gestation age.

Sex distribution analysis demonstrated a
significant predominance of male neonates among
the infected population. Males accounted for 76%
of the cases, whereas females constituted only
24%. This male predominance aligns with previous
literature and may suggest an inherent biological
susceptibility to infections in male neonates,
potentially due to hormonal or immunological
differences (Table 3).

Gender Number of Patients IPercentage
Female 12 24%
Male 38 76%

Table 3. SEX DISTRIBUTION

In terms of birth weight, most of the
infected neonates fell within the normal weight
range. Specifically, 34% had a birth weight
between 2800-2900 grams, and 26% weighed
between 2900-3000 grams. An additional 18%
weighed between 3000-3100 grams, 14% between
3100-3500 grams, and only 8% were over 3500
grams. These findings suggest that low birth weight
was not a predominant risk factor in this study, and
most infections occurred in neonates with normal
birth weights (Table 4).

3100-3500 7 14%
3500 4 8%
Table 4: Mean Weight
When evaluating the maternal
environment, a higher incidence of neonatal

infections was found in neonates born to mothers
from urban areas (76%) compared to those from
rural settings (24%). This urban predominance may
be attributed to better healthcare access and
diagnostic capabilities in urban centers or
potentially higher hospital delivery rates (Table 5).

IENVIRON  [Number of Patients Percentage
MENT

Rural 21 24%

Urban 29 76%

Table 5. Distribution of environment of mother.

An assessment of maternal and perinatal
risk factors revealed that chorioamnionitis was the
most frequently identified predisposing factor,
observed in 34% of the cases. Premature rupture of
membranes (PROM) followed closely at 26%.
Other notable contributors included prolonged
labor (16%), low birth weight (14%), and maternal
diabetes (10%). These findings highlight the role of
maternal infections and labor-related complications
in the pathogenesis of neonatal sepsis (Table 6).

Predisposing factors Number of Patients Percentage
PROM 13 26%
Chorioaminotis 17 34%
Prolonged labor 8 16%
Lowbirth weight 7 14%
Maternal Diabetes 5 10%

Table 6. Predisposing factors

Clinical presentation was diverse, but
several symptoms were markedly prevalent. Poor
feeding was the most commonly observed feature,
present in 92% of infected neonates. This was
followed by irritability (90%), lethargy and
tachycardia (both 84%), and slow capillary refill
(80%). Other symptoms included hypotonia (62%),

Mean Number of Patients Percentage hematochezia (57%), skin flare (60%), tachypnea
weight(KG) (32%), jaundice (32%), and seizures (18%). These
2800-2900 |17 34% symptoms, particularly poor feeding and
2900-3000 |13 26% cardiovascular signs, represent key clinical
3000-3100 9 18% indicators of neonatal sepsis (Table 7).
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Clinical Feature Number of | Percentage
Patients (%)

Poor feeding 46 92%
Irritability 45 90%
Lethargy 42 84%
Tachycardia 42 84%
Slow  capillary | 40 80%
refill

Hypotonia 31 62%
Skin flare 30 60%
Hematochezia 29 57%
Apnea 20 40%
Tachypnea 16 32%
Jaundice 16 32%
Cyanosis 14 28%
Retraction of | 12 24%
chest

Seizures 9 18%

Table 7.Clinical features of neonatal infections.

22% of cases, followed by Candida albicans (18%)
and coagulase-negative staphylococcus (2%). A
graphical representation of blood culture results by
day revealed that GBS was most commonly
isolated on days 0 and 2 of life, emphasizing its
role in early-onset sepsis (Table 8).

Predisposing Number of Patients IPercentage
factors

GBS 29 40%

Staph. acurus 11 22%
Candidaal bicans 9 18%
Coagula senegativell 2%
staphylococcus

Table 8. Blood culture results

Trends in C-reactive protein (CRP) levels
were also analyzed. On the first day of admission,
53.3% of patients had normal CRP levels. The CRP
levels peaked on day 2, likely reflecting the
inflammatory response to infection, before
declining due to antibiotic therapy. The average
CRP on day | was 11.5 mg/dL, with the highest
recorded value being 120 mg/dL and the lowest 2
mg/dL. This pattern supports the use of CRP as a
dynamic biomarker for diagnosis and monitoring
response to treatment.

The diagnostic accuracy of CRP was
evaluated by comparing CRP results to blood
culture findings. CRP correctly identified infection
in 94% of cases. Of the 50 patients, 40 had both
positive CRP and positive cultures, whereas only a
small number had discordant results. This
reinforces CRP’s utility as a reliable and accessible
diagnostic tool in neonatal sepsis (Table 9).

Numb ofResults of CRP  [Results of culture ercentage
patients positive [negativ|positive |negative
e

40 X X 80%
1 X X 2%
7 X X 14%

Blood cultus2 analysis identified Gripiip B [X 4%

Streptococcus (GBS) as the most frequently Table 9.

isolated pathogen, present in 40% of the positive
cultures. Staphylococcus aureus was detected in

Accuracy of CRP in diagnosis of neonatal sepsis.
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Finally, the duration of antibiotic therapy
varied among patients. Half of the neonates
received antibiotics for a standardized period of 10
days. Shorter durations (1-2 days) were recorded in
16.7% of cases, indicating instances where
antibiotics could be safely discontinued early based
on clinical improvement and CRP normalization.
Longer treatment durations, ranging from 11-13
days and 14-20 days, were noted in 15% and
18.3% of cases, respectively. These findings
suggest that CRP trends influenced clinical
decisions, potentially contributing to reduced
antibiotic overuse (Table 10).

to the overall reduced duration of antibiotic therapy
in the study.

Additionally, we noted that CRP levels
did not decline as rapidly as expected, which could
be attributed to the severity or progression of
illness among those neonates. Despite using
quantitative CRP measurement—a more precise
method compared to the qualitative approach used
in some prior studies, such as the one conducted in
Irag—our results deviated from theirs . The Iraqi
study (Al-Zwaini et al., 2008) lacked a control
group and relied on qualitative CRP testing,
whereas our study provided a more robust
comparative framework . Notably, we observed
fewer readmissions in the CRP-guided group,
indicating a potential benefit in treatment reliability
and safety when CRP

of | Percentage monitoring is utilized.
Several other studies have
16.7% corroborated the utility of
50.0% CRP-guided therapy in
15.0% reducing antibiotic
18.3% exposure 3:561, For

Duration of | Number
Antibiotic Use | Patients
1-2 days 10
10 days 30
11-13 days 9
14-20 days 11

Table 10: Duration of

antibiotic use in neonate

IV. DISCUSSION

This study aimed to evaluate whether the
use of serial C-reactive protein (CRP)
measurements would influence the duration of
antibiotic therapy in neonates with suspected
sepsis. Our findings revealed that the mean
duration of antibiotic treatment in the study group,
analyzed using the intention-to-treat method, was
approximately five days—slightly shorter than the
six-day duration reported in similar studies .
Interestingly, this outcome contrasts with the
majority of previous research, which generally
supports CRP-guided therapy as a means to reduce
antibiotic duration . One possible explanation for
the shorter treatment duration in our study group
could be the high patient turnover rate at our
hospital. In a resource-limited setting, it may be
challenging to adhere strictly to standardized
protocols. As a result, patients were frequently
discharged based on observable clinical
improvement, sometimes as early as 48 to 72 hours
after initiation of antibiotics. This pragmatic
approach to discharge decisions likely contributed

instance, a randomized
controlled trial by Benitz et al. (1998) demonstrated
that CRP-guided protocols could safely shorten the
duration of antibiotic therapy in neonates without
increasing the risk of reinfection Pl Similarly, a
study by Philip and Mills (2000) found that serial
CRP monitoring enabled safe early discontinuation
of antibiotics, reducing unnecessary exposure in
neonates with negative cultures . However, our
findings did not replicate these outcomes,
potentially due to contextual differences in clinical
practice, patient population, and healthcare
infrastructure.

A study by Olaciregui et al. (2009) in
Spain supported the use of serial CRP wvalues,
finding that antibiotic duration could be
significantly reduced without compromising patient
outcomes .. However, unlike our setting, their
study benefitted from more stringent guideline
adherence and better resource availability, which
may explain the disparity in results. Furthermore, a
study in Nigeria (Okasanya et al., 2021) showed
similar trends but noted the challenges in consistent
CRP testing due to logistic constraints—an issue
also encountered in our setting .,

Our findings are partially aligned with a
recent clinical audit conducted in the United
Kingdom following the introduction of the updated
NICE guidelines, which recommended repeating
CRP measurement at 18-24 hours ®. That study
(Greenwood et al., 2020) reported an increase in
the number of investigations, extended hospital
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stays, and higher healthcare costs as a consequence
of serial CRP testing ®. These outcomes mirror
aspects of our study, where CRP monitoring, while
helpful in decision-making, may have contributed
to prolonged hospitalization in some cases.

An important factor that could have
influenced the duration of antibiotic use in the
group is the presence of Group B Streptococcus
(GBS) in two of the patients’ blood cultures. These
two neonates required extended hospitalization of
11 and 12 days, respectively, most likely due to
reduced sensitivity to the empirical antibiotic
regimen. This situation underscores the impact that
pathogen type and antibiotic susceptibility have on
treatment length and highlights the necessity of
individualized therapeutic decisions.

In our study, the decision to discontinue
antibiotics was guided by different parameters.
Treatment cessation was based solely on clinical
judgment. In contrast, in the CRP-guided group,
the decision was supported by both clinical
evaluation and CRP levels, with antibiotics
typically discontinued after two consecutive normal
CRP results. According to Kenyan national
guidelines, antibiotics in neonates with suspected
sepsis should be stopped after three days if blood
cultures are negative. If cultures are not obtained,
treatment is recommended to continue for five to
seven days, depending on the clinical response .
The deviation from these guidelines in our group,
with some patients stopping treatment within three
days, likely reflects the hospital’s pragmatic
approach and may explain the observed increase in
readmissions in that group.

V. CONCLUSION

In conclusion, while serial CRP testing
provided valuable support in decision-making, it
did not significantly reduce the duration of
antibiotic therapy compared to clinical judgment
alone. Factors such as institutional practices, illness
severity, pathogen type, and protocol flexibility all
influenced treatment decisions. These findings
highlight the complex interplay between
diagnostics, clinical protocols, and real-world
healthcare  delivery in  resource-constrained
environments.
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