Algalam Journal of Medical and Applied Sciences. 2026;9(9):2796-2801
https://doi.org/10.54361/ajmas.269922

Original article

Correlation Between C-Reactive Protein and Procalcitonin in the First Hour of Life:
A Newborn Observational Study

Abdulmajid Alshaykh'*2), Azab Azab?

'Department of Pediatrics, Faculty of Medicine, Sabratha University, Libya
2Department of Physiology, Faculty of Medicine, Sabratha University, Libya
Email: Abdulmajid.alshaykh@sabu.edu.ly

Abstract

Early recognition of neonatal infection remains challenging because clinical manifestations may be nonspecific and
inflammatory biomarkers undergo dynamic changes during the immediate postnatal period. Procalcitonin (PCT) and
C-reactive protein (CRP) are widely investigated as complementary biomarkers of neonatal inflammation; however,
theirrelationship when measured immediately after delivery remainsinsufficiently characterized. This study aimed to
determine the correlation between serum PCT and CRP measured during the first hour of life and to explore
differences in these biomarkers according to recorded maternal history of infection and clinical signs of sepsis. A
secondary observational study was performed on a cohort of 30 newborns from Al-Noor Private Clinic in Sabratha
City. Available variables included sex, maternal history of infection, clinical signs of sepsis, CRP, and PCT
concentrations. Because biomarker distributions were right-skewed, Spearman’s rank correlation was used as the
primary measure of association, with Pearson correlation and Mann-Whitney U tests performed as complementary
analyses. The median CRP concentration was 3.25 mg/L (interquartile range [IQR], 0.63-15.75; range, 0.12-94.0
mg/L), while the median PCT concentration was 0.70 ng/mL (IQR, 0.26-1.35; range, 0.12-18.0 ng/mL). A statistically
significant moderate positive correlation was observed between CRP and PCT (Spearman’s p =0.414, P =0.023; 95%
bootstrap confidence interval,0.037-0.728), witha comparable Pearson correlation (r = 0.410, P =0.024). Newborns
with recorded clinical signs of sepsis had higher median CRP and PCT concentrations than those without clinical
signs, although the differences were not statistically significant (CRP, P = 0.143; PCT, P = 0.061). Maternal history of
infection was associated with significantly higher CRP concentrations (P = 0.029), whereas the difference in PCT
concentrations was not statistically significant (P = 0.290). The CRP and PCT measured during the first hour of life
demonstrated a moderate positive correlation, suggesting that these biomarkers may reflect partially overlapping
inflammatory responses during the immediate postnatal period. However, correlation alone does not establish
neonatal infection or diagnostic accuracy. Giventhe small sample size and absence of definitive infection outcomes
in the available dataset, these findings should be considered exploratory and require confirmation in larger
prospective studies incorporating gestational age, birth weight, standardized sampling time, blood-culture results,
antibiotic exposure, delivery characteristics, and longitudinal clinical outcomes.
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Introduction

Neonatal sepsis remains a major diagnostic challenge because the clinical presentation of early-onset infection may
overlap withnormaltransitional physiology and with noninfectious conditions. Respiratory distress, abnormaltemperature,
tachycardia, lethargy, poor perfusion and feedingdifficulty are not specific for bacterialinfection. Consequently, clinicians
frequently combine clinical assessment with laboratory investigations rather than relying on a single biomarker [1-4].
Early-onset neonatal sepsis is generally considered infection presenting during the first 72 hours of life. The timing of
biomarker sampling is particularly important because inflammatory mediators and acute-phase proteins have different
kinetics. Procalcitonin, aprecursor of calcitonin, can increase relatively early following systemic inflammatory stimulation.
In newborns, however, PCT also undergoes a physiological postnatalrise, making interpretation during the first 48 hours
dependent on postnatal age and clinical context [5,6].

CRP is an acute-phase protein synthesized predominantly by the liver in response to inflammatory signaling. Compared
with some early cytokine responses, CRP generally rises later and may therefore be less sensitive at the very beginning of
an infectious process. Serial measurement can be more informative than a single early result, particularly when infection
remains clinically plausible [3,7].

The example study supplied for this project evaluated simultaneous inflammatory markers in newborns with suspected
early-onset infection and used correlation analysis, group comparisons and receiver-operating-characteristic analysis to
investigate diagnostic performance. Its results demonstrated that inflammatory markers could be elevated in neonatal
infection, while also emphasizing that no single marker should be interpreted inisolation [8].

The present study addresses a narrower and distinct question: whether CRP and PCT are correlated when measured very
early, duringthe first hour after delivery. This distinctionis important because anassociation at this time point mayreflect
shared inflammatory physiology, maternalinfluences, birth-related stress, or early infection. Acorrelation should therefore
not be interpreted as proof that one marker diagnoses sepsis.
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Methods

Study design and data source

This study was designed as a retrospective observational secondary analysis of a 30-newborn dataset provided by the
investigator. According to the investigator's description, the measurements were obtained from newborns during the first
hour after delivery inside the Al-Noor private clinic. The source Word document contained five analytical variables: sex,
maternal history of infection, clinical signs of sepsis, CRP concentration, and PCT concentration. The file also contained
infant names; those identifiers were excluded from the analyticaldataset and are not reproduced in this manuscript.
Becausethe supplied dataset does not contain dates, gestationalage, birthweight, delivery mode, Apgar score, antibiotic
exposure, blood-culture results, maternalfever, rupture-of-membranes duration, or assay/platformdetails, these variables
could not be incorporated into the analysis. They must be added from the original clinical records before a final journal
submission.

Participants

Thirty newborn records were available. The datasetincluded 16 girls (53.3%) and 14 boys (46.7%). Maternal history of
infection was recorded as positivein 15 infants (50.0%) and negative in 15 (50.0%). Clinical signs of sepsis were recorded
as positivein 11 infants (36.7%) and negativein 19 (63.3%). The manuscripttreatsthe supplied binary entriesas recorded
variables; it does not independently redefine them as culture-proven sepsis.

Laboratoryvariables

CRP concentrationswere recorded inmg/L and PCT concentrationsin ng/mL. The analyticalvalues were transcribed from
the supplied dataset withoutimputation. The observed CRP range was 0.12-94.0 mg/L and the PCT range was 0.12-18.0
ng/mL.

Statistical analysis

Continuous variables were summarized using mean, standard deviation, median, interquartile range (IQR), minimum and
maximum. The primaryanalysiswas Spearmanrankcorrelationbecause the distributionswere markedly right -skewed and
included extreme values. Pearson correlation was reported as a sensitivity analysis. A 10,000-resample nonparametric
bootstrap was used to estimate a 95% confidence intervalfor Spearman'srho.

For exploratory comparisons, CRP and PCT were compared between infants with and without recorded clinical signs and
between infants with positive and negative maternalinfection history using the Mann-Whitney U test. Two-sided P<0.05
was considered statistically significant. These comparisons are exploratory and were not adjusted for multiple testing
because of the small sample size and the limited variables available.

Ethical considerations

The supplied dataset originated from real newborns and therefore represents human-subject research. The present
manuscript cannot truthfully state that institutional ethical approval or parental consent was obtained because that
information was not included in the supplied files. Before submission, the investigators must insert the name of the
approving ethics committee, approval/reference number, consent procedure or documented waiver, and the data-
protection/de-identification procedure. Noinfant names are included inthe manuscript or figures.

Results

Participant and biomarker characteristics

CRP showed substantial dispersion, with a mean of 17.40 mg/L compared with a median of 3.25 mg/L. PCT was similarly
right-skewed, withamean of 1.59 ng/mL and amedianof0.70 ng/mL (Table. 1). The difference between means and medians
indicates that a small number of high measurements exerted substantialinfluence on the arithmetic means.

Table 1. Overall distribution of CRP and PCT in the 30 newborn records.

Variables n Mean =SD Median (IQR) Range
CRP 30 17.40+27.32 3.25(0.63-15.75) 0.12-94.00
PCT 30 1.59 £ 3.31 0.70(0.26-1.35) 0.12-18.00

CRP: C-reactive protein; PCT: Procalcitonin; IQR: Interquartile range.

Correlation between CRP and PCT

The primary analysis identified a statistically significant moderate positive monotonic relationship between CRP and PCT
(Spearman p=0.414, P=0.023; 95% bootstrap Cl 0.039-0.722). The Pearson correlation was similar (r=0.410, P=0.024),
suggesting that the observed association was not entirely dependent on rank transformation.

Simple linear regression produced a slope of 0.0497 ng/mL PCT per mg/L CRP, with R*=0.168 (Figure 1). Because of the
small sample, skewed distributions and absence of clinical outcome validation, this regression should not be interpreted
as a clinical conversion equation. The fitted least-squares line is shown for descriptive purposes. The analysis supports
association, not causation or diagnostic equivalence.
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Figure 1. Relationship between CRP and PCT
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Figure 1. Scatter plot showing the relationship between CRP and PCT.

Clinical signs of sepsis

Infants with recorded clinical signs had higher median CRP (15.00 mg/L) than those without signs (1.90 mg/L), and higher
medianPCT (1.98 ng/mLversus0.55 ng/mL). Nevertheless, the small sample and wide within-group variability meant that
neither comparison reached P<0.05 (Table 2, Figure. 2)

Table 2. Exploratory comparison by recorded clinical signs. P values are from two-sided Mann-Whitney U tests
comparing positive versus negative groups.
Group n CRP median (IQR) | PCT median(IQR) CRPP PCTP
Clinical signs absent 19 1.90(0.66-12) 0.55(0.26-0.87) 0.143 0.061
Clinical signs present 11 15.00(1.85-54.50) 1.98(0.41-2.33) — —

Figure 2. Biomarker distributions by clinical sepsis signs
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Figure 2. Distribution of CRP and PCT according to recorded clinical signs. The figure is exploratory and does not
establish clinical diagnostic thresholds.

Maternal history of infection
CRP was significantly higher in the positive-history group, whereas PCT was not significantly different (Table 3).
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Table 3. Exploratory comparison by maternal history of infection.
Group n CRP median (IQR) | PCT median (IQR) CRPP PCTP
Maternal history negative 15 1.40(0.53-4.70) 0.55(0.30-1.01) 0.029 0.290
Maternal history positive 15 | 14.00(2.15-54.50) 0.85(0.27-2.16) — —

Discussion

This study examined the relationship between two commonly investigated inflammatory biomarkers at an unusually early
point in neonatallife. The principalfinding was a moderate positive correlation between CRP and PCT duringthe first hour
after delivery. The consistency of the Spearman and Pearson coefficients suggests that the relationship was not merely an
artifact of the extremevalues. However, the magnitude of the association was moderate ratherthanstrong, indicating that
the biomarkers share some variation but also capture distinct biological and clinicalinfluences.

The observed association is biologically plausible. PCT responds relatively rapidly to systemic inflammatory stimul,
whereas CRPis anacute-phase reactantwhose productionis downstream of inflammatory signaling and generally changes
more slowly [5-7]. Because bothmarkers participate inthe systemicinflammatoryresponse, some degree of concordance
is expected. Nevertheless, their different kinetics mean that a high PCT with a low CRP, or vice versa, is not inherently
contradictory during the earliest hours of life.

The first-hourtimingis especiallyimportant. Published neonatalstudiesemphasize that PCT has a physiological postnatal
increase during the first 48 hours, which complicates the use of fixed adult thresholds in newborns[5,8]. Similarly, a very
early CRP measurement can be normal even when an inflammatory process is developing because hepatic acute-phase
synthesis requires time. Thus, the present correlation should not be used to infer that simultaneous first-hour
measurements have adequate sensitivity for early-onset sepsis.

The original example article used a broader clinical design involving newborns with clinical signs or maternalrisk factors
and evaluated biomarkers at more than one time point. It found higher PCT and hs-CRP concentrations among neonates
with sepsis and reported acorrelation between PCT and hs-CRPin blood-culture-positive sepsisat a laterinterval [8]. The
presentdataset differs substantially: all 30 records are restricted tothefirst hour, and cultureresults, gestationalage and
longitudinal measurements are unavailable. Therefore, the present findings complement rather than reproduce the
diagnostic conclusions of that study.

The exploratory subgroup analysis providestwo clinically interesting observations. First, infantswithrecorded clinicalsigns
had higher median CRP and PCT concentrations. Although the differences did not reach statistical significance, the
directionwas consistent with the hypothesis and may be clinically relevantin a larger cohort. Second, maternalhistory of
infection was associated with higher CRP but not PCT. This may reflect maternal inflammatory exposure, perinatal
inflammatory signaling, or differencesin the definitionand timing of the recorded maternalriskfactor. Because the variable
is only a binary history field, causalinterpretationisinappropriate.

Clinicalinterpretation

The currentevidence does not supportusingeither CRP or PCTas a stand-alone rule-inor rule-out test for neonatal sepsis.
The American Academy of Pediatrics emphasizes clinical assessment and appropriate risk stratification and notes
limitations of routine inflammatory markers, including CRP alone, for predicting early-onset infection in well-appearing
infants [2,3]. Meta-analytic evidence nevertheless suggeststhat PCT can provide usefuladjunctive diagnostic information,
although accuracy varies with postnatal age, population and diagnostic definition [9,10].

Why correlation matters—butis not enough

A statistically significant correlation answers an association question, not a diagnostic question. For a biomarker to be
clinically useful for sepsis, the study must establish areference standard and estimate sensitivity, specificity, predictive
values and likelihood ratios at prespecified orinternally validated thresholds. Receiver-operating-characteristic analysisis
appropriate only when a defensible outcome classification is available. The supplied dataset does not contain a culture-
proven sepsis outcome, so diagnostic accuracy analysis would be methodologically unsupported.

Comparison with previous literature

The diagnostic literature generally supports a complementary rather than substitutive role for PCT and CRP. A systematic
reviewand meta-analysis of neonatal sepsis studiesreported pooled PCT sensitivity and specificity of approximately 81%
and 79%, respectively, with substantial heterogeneity and lower accuracy in early-onset than late-onset disease [9].
Another meta-analysis reported that PCT generally demonstrated moderate accuracy across several early postnatal
sampling windows and could be more informative than CRP in some settings [10]. More directly relevant to combined
testing, a systematic reviewand meta-analysis found higher pooled sensitivity for PCT plus CRP than for CRP alone, while
emphasizing that further studies were required [11]. The supplied example paper similarly concluded that simultaneous
inflammatory markers could improve diagnostic assessment but cautioned against reliance on a single marker [8]. These
findings supporttherationale formeasuring PCT and CRP together while also highlighting the need for carefulinterpretation
of their temporal kinetics.
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The present correlation coefficient (p=0.414) is compatible with partial biological overlap but is lower than would be
expected if the two biomarkers were interchangeable. Approximately 17% of the variance in a simple linear sense is
explained by the Pearson correlation (R2z0.1 68), leaving most variability unexplained. Thisis an important result: CRPand
PCT should be regarded as complementary biomarkers rather than surrogate measurements of one another.

Strengths

The main strengths are the direct use of real newborn measurements, a clearly defined very-early sampling window
accordingto the investigator, complete paired CRP/PCT observationsforall 30 records, preservation of the raw numerical
values, and use of a rank-based primary correlation appropriate for skewed biomarker distributions. Removal of names
from the analytical dataset also reduces unnecessary exposure of personalidentifiers.

Limitations

Severallimitations substantially restrict the conclusions. First, the sample size is small (n=30), which makes estimates
imprecise and limits subgroup analyses. Second, the dataset does not provide a gold -standard infectionoutcome suchas
blood culture, cerebrospinalfluid culture, or aprespecified clinical sepsis definition. Third, gestationalage and birthweight
are absent, although neonatal biomarker concentrations vary with maturity and clinical condition. Fourth, assay
manufacturer, analyticalmethod, detectionlimit, and specimentype are not provided. Fifth, the exact timing withinthe first
houris unavailable, eventhoughminutes may matter for rapidly changing biomarkers. Sixth, delivery mode, maternalfever,
durationof membranerupture, intrapartumantibiotics, Apgarscore, hypoxia/asphyxia and other potentialconfounders are
missing.

Seventh, the clinical-signs variable is binary and lacks the individual signs, severity and timing. Eighth, the maternal
infection variable is not defined sufficiently to determine whetheritrepresented confirmed infection, suspected infection,
colonization, fever, chorioamnionitis or another risk factor. Ninth, the analysis is cross-sectional and cannot establish
whether elevated biomarkers preceded or followed clinicaldeterioration. Finally, because the datasetwas supplied without
a study protocol, the possibility of selection bias cannot be assessed.

Implications for future research

A definitive prospective study should enroll consecutive newborns at delivery, record gestational age, birth weight, sex,
mode of delivery, Apgar scores, maternaltemperature, membrane status and duration, intrapartumantibiotics, suspected
or confirmed intra-amniotic infection, and neonatal clinical status. Blood should be collected at predefined windows (for
example, within 1 hour, 12 hours, 24 hours and 36-48 hours) using the same validated assays. Blood culture and a
prespecified adjudication algorithm should provide the reference outcome. This design would permit time-specific ROC
curves, multivariable models and assessment of whether combined PCT/CRP measurements improve classification
beyond clinicalrisk factors alone.

Conclusion

In this exploratory analysis of 30 newborn records with CRP and PCT measured during the first hour after delivery, the
biomarkers showed a statistically significant moderate positive correlation (Spearman p=0.414, P=0.023). Newborns with
recorded clinical signs had higher median CRP and PCT values, although subgroup differences were not statistically
significant, while maternalinfection history was associated with higher CRP but not PCT. The findings supporta biological
relationship between CRP and PCT but do not establish diagnostic accuracy for neonatal sepsis. Given the physiological
postnatalbehavior of PCT, the delayed acute-phaseresponse of CRP, and the absence of culture outcomes and important
clinical covariates, these biomarkers should beinterpreted ascomponents of a broader neonatal assessment ratherthan
as stand-alone diagnostic tests.
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