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Abstract
Keywords. C-reactive protein (CRP) is a nonspecific inflammatory biomarker that may be elevated
Influenza A, C-reactive protein, during respiratory infections. However, its association with influenza A infection requires
Respiratory Infection, further investigation. This study aimed to assess the association between serum CRP
Inflammatory Biomarker. levels and influenza A infection among patients presenting with acute respiratory

symptoms. A cross-sectional study was conducted between November 2025 and
February 2026 among 62 patients presenting with acute respiratory symptoms in
Sabratha, Libya. Participants were classified as influenza-positive (n = 22) or influenza-
negative (n = 40) according to their influenza test results. Serum CRP levels were
measured using an immunoturbidimetric assay. Data were analysed using IBM SPSS
Statistics, version 21.0, with statistical significance set at p < 0.05. Influenza positivity
was significantly associated with cold symptoms (p = 0.001) and fatigue (p = 0.002). CRP
levels were significantly higher among influenza-positive patients (p = 0.001), and a
significant positive correlation was observed between CRP levels and influenza status (r
=0.664, p<0.001). Age was not significantly associated with influenza status (p = 0.149).
Elevated CRP levels were significantly associated with influenza A positivity among
patients presenting with acute respiratory symptoms. CRP may serve as an adjunctive
inflammatory biomarker; however, further studies are needed to establish its diagnostic
accuracy and clinical utility.

Introduction

Influenza A is a major cause of acute respiratory illness and may lead to severe complications in vulnerable populations.
Its clinical presentation often overlaps with that of other respiratory infections, making clinical assessment alone
insufficient for reliable identification. Recent studies have investigated clinical and laboratory indicators that may help
assess influenza A infection and predict disease severity [1,2].

C-reactive protein (CRP) is an acute-phase protein whose levels increase in response to systemic inflammation. As CRP
concentrations may rise during respiratory viral infections, CRP has been investigated as a potential biomarker for
assessing inflammatory responses and clinical outcomes. A 2024 comparative study involving patients with influenza A,
respiratory syncytial virus, and COVID-19 reported elevated CRP concentrations across these infections, whereas
interleukin-6 demonstrated greater diagnostic potential in the study population [3]. Recent reviews have also highlighted
the potential role of inflammatory biomarkers in assessing influenza-associated pneumonia while emphasising that CRP
lacks sufficient specificity to identify the causative pathogen [4] independently.

Despite existing evidence, relatively few studies have investigated the association between serum CRP levels and
confirmed influenza A infection among patients presenting with influenza-like illness. Therefore, this study aimed to
compare serum CRP levels between patients with and without influenza A infection, assess the correlation between CRP
concentrations and influenza A infection status, and examine the associations between selected demographic and clinical
characteristics and influenza A infection.

Methods

Study Design

A descriptive cross-sectional study was conducted to investigate the association between serum C-reactive protein (CRP)
levels and influenza A infection status among patients presenting with acute respiratory symptoms.

Study Setting and Participants

The study was conducted from November 2025 to February 2026 at Sabratha Teaching Hospital and local medical centres
in Libya. A total of 62 patients presenting with acute respiratory symptoms were enrolled. Eligible participants were
classified into influenza A-positive and influenza A-negative groups according to their influenza test results.
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Data Collection
Demographic and clinical data were collected, including age, gender, cough, fever, cold symptoms, fatigue, and influenza
Ainfection status. Serum CRP measurements were also recorded for statistical analysis.

Laboratory Analysis
Serum CRP levels were measured using an immunoturbidimetric assay to assess systemic inflammation.

Ethical Considerations

Ethical approval was obtained from the relevant institutional ethics committee before the study commenced. Informed
consent was obtained from all participants or their legal guardians, where applicable. Participant confidentiality and
anonymity were maintained throughout the study.

Statistical Analysis

Data were analysed using IBM SPSS Statistics, version 21.0. Descriptive statistics were presented as frequencies,
percentages, means, and standard deviations, as appropriate. Chi-square tests, Fisher’s exact tests, independent-samples
t-tests, and Pearson’s correlation analysis were used, as appropriate. A p-value of less than 0.05 was considered
statistically significant.

Results

A total of 62 participants were included in the study, comprising 32 females (51.6%) and 30 males (48.4%). Fever was
reported by all participants (100%), followed by cough (93.5%) and fatigue (79.0%). Cold symptoms were presentin 51.6%
of participants. Regarding influenza A infection status, 22 participants (35.5%) tested positive, while 40 (64.5%) tested
negative (Table 1).

Table 1. Distribution of Demographic Characteristics and Clinical Symptoms Among Study Participants.

Items Frequency (N) Percentage
(%)
Gender Male 30 48.4%
Female 32 51.6%
No 4 6.5%
Cough Iy 58 93.5%
Fever No 0 0.0%
Yes 62 100.0%
No 30 48.4%
Cold Yes 32 51.6%
Fatigue No 13 21.0%
Yes 49 79.0%
Influenza Negative | 40 64.5%
Positive | 22 35.5%

The mean age of participants was 32.11 + 24.26 years. The mean serum CRP level was 61.00 = 70.34, with values ranging
from 5 to 301, indicating considerable variability in CRP levels among participants (Table 2).

Table 2. Descriptive Statistics of Age and Serum CRP Levels Among Study Participants.
Items | Max Min | Mean | SD

Age 91.00 | 4.00 | 32.11 | 24.26
CRB 301.00 | 5.00 | 61.00 | 70.34

Among influenza A-positive participants, 54.5% were female, and 45.5% were male. All influenza A-positive participants
reported cough, fever, and fatigue, while cold symptoms were reported by 95.5% of influenza A-positive participants,
compared with 27.5% of influenza A-negative participants. Cold symptoms (p = 0.001) and fatigue (p = 0.002) were
significantly associated with influenza A positivity. However, neither gender (p = 0.795) nor cough (p = 0.287) showed a
statistically significant association with influenza A positivity. Fever was reported by all participants, regardless of influenza
Ainfection status (Table 3).
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Table 3. Association Between Demographic and Clinical Characteristics and Influenza A Infection Status

ltemns Influenza-Negative | Influenza-Positive P—value
N | % N | %
Male | 20 | 50.0% 10 | 45.5%
795
Gender I e | 20 | 50.0% 12 | 54.5% 0.795
No 4 | 10.0% 0 |0.0%

h 287
Cough 05 36 | 90.0% 22 | 100.0% 0.28
fover | NO 0 |0.0% 0 | 0.0%

Yes 40 | 100.0% 22 | 100.0%

No 29 | 72.5% 1 | 45%
Cold 0.001%*
° Yes 11 | 27.5% 21 | 95.5%

No 13 | 32.5% 0 | 0.0%
Fati 0.002%*
BUBUC 'Ves |27 | 67.5% 22 | 100.0%

P-values were determined using (a) the chi-square test and (b) Fisher's exact test. **: high significance at the 0.01 level.

The mean age was higher among influenza A-positive participants than among influenza A-negative participants (38.14 =
29.24 vs. 28.80 = 20.70 years), although the difference was not statistically significant (p = 0.149). In contrast, mean serum
CRP levels were significantly higher among influenza A-positive participants than among influenza A-negative participants
(113.65=77.11 vs. 20.50 = 21.56, respectively; p =0.001) (Table 4).

Table 4. Comparison of Age and Serum CRP Levels Between Influenza A-Negative and Influenza A-Positive
Participants

Influenza-Negative Influenza-Positive

Max | Min | Mean | SD Max | Min | Mean SD

Age 80 4 28.8 | 20.7 | 91 5 38.14 | 29.24 | 0.149

CRB 87 5 20.5 | 2156|301 |9 113.65 | 77.11 | 0.001**

P-values were determined using the independent-samples t-test. **: high significance at the 0.01 level.

P-value

Items

A significant positive correlation was observed between serum CRP levels and influenza A infection status (r = 0.664, p =
0.001), indicating that higher CRP levels were associated with influenza A positivity (Table 5).

Table 5. Correlation Between Serum CRP Levels and Influenza A Infection Status
P-
value
Influenza | 62 | 0.664** | 0.001**
Pearson's correlation. **: high significance at the 0.01 level.

Items N | CRB(r)

Discussion

Demographic variables, including age and gender, were not significantly associated with influenza A infection status in this
cohort, suggesting that these characteristics alone had limited discriminatory value within the study population.
Nevertheless, age may influence host inflammatory responses, as immunosenescence and age-related changes in
baseline inflammatory activity can affect circulating CRP levels, particularly among older adults [5,6]. Although
interindividual variability in immune responses has been documented in studies of influenza vaccination, immune
responses to natural infection differ substantially from vaccine-induced responses [7].

Cold symptoms and fatigue were significantly associated with influenza A positivity, suggesting that respiratory and
systemic manifestations may contribute to clinical assessment. Previous studies have shown that combinations of clinical
signs and symptoms may help identify patients with influenza A, although individual symptoms alone are insufficient to
establish the diagnosis [8,9]. In the present study, cough was not significantly associated with influenza A infection status,
potentially reflecting its occurrence across various respiratory infections. Fever was reported by all participants,
irrespective of infection status, limiting its discriminatory value in this cohort. These findings highlight the importance of
combining clinical assessment with appropriate diagnostic testing [8-11].

Accurate identification of influenza A infection may also support clinical decision-making and appropriate antiviral
prescribing [10,12]. The most notable finding was the significantly higher serum CRP levels among influenza A-positive
participants, accompanied by a significant positive correlation between CRP levels and infection status. CRP is a major
acute-phase reactant that increases in response to infection and inflammation, and influenza A infection can trigger this
inflammatory response [9,13]. However, CRP is a nonspecific inflammatory marker that may also be elevated in bacterial
infections and other inflammatory conditions. Therefore, CRP alone cannot confirm influenza A infection or reliably
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distinguish viral from bacterial infections [4,14,15]. The present findings are consistent with those reported by Haran et al.,
who observed a strong correlation between CRP levels and symptom severity among patients with acute influenza A
infection [16]. Collectively, these findings suggest that CRP may have value as an adjunctive inflammatory biomarker in
patients presenting with suspected influenza A infection, although further studies are required to establish its diagnostic
accuracy and clinical utility.

Conclusion

This study identified a significant association between elevated serum CRP levels and influenza A positivity, as well as
significant associations between influenza A infection and cold symptoms and fatigue. Although CRP is not a standalone
diagnostic test, it may serve as an adjunctive inflammatory biomarker alongside clinical assessment and appropriate
diagnostic testing. Further studies are needed to determine whether CRP can improve risk stratification and support clinical
decision-making in patients presenting with influenza-like illness.
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