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Retrospective evaluation of the inflammatory response in patients 
diagnosed with COVID-19 based on hematological and biochemical 

parameters

ABSTRACT

Aims: This study aimed to compare the demographic characteristics, clinical symptoms, comorbidities, and hematological, 
biochemical, and inflammatory parameters of individuals with COVID-19 positivity with those of a healthy control group. 
Additionally, the relationship between the Systemic Inflammatory Index (SII) and the disease, the interaction between 
symptom presence and hematological variables, the association of thoracic computed tomography (CT) findings with clinical 
and laboratory parameters, and the effect of applied treatment protocols on length of hospital stay were evaluated.
Methods: This retrospective, observational study included a total of 286 individuals aged 18–80 years who presented to 
Yozgat City Hospital between January 1, 2020, and January 1, 2021. The study group consisted of 143 patients diagnosed with 
COVID-19 based on RT-PCR positivity, while the control group included 143 individuals had COVID-19–like symptoms 
with negative RT-PCR results and no known comorbid diseases. Demographic data and hematological, biochemical, and 
inflammatory parameters were recorded retrospectively, and SII values were calculated. Statistical analyses were performed 
using SPSS version 20.0. Appropriate parametric and non-parametric tests were applied, and a p-value <0.05 was considered 
statistically significant. 
Results: In the COVID-19 group, the female/male ratio was 31.5%/68.5%, and the mean age was similar to that of the control 
group. The most common comorbidities were hypertension, diabetes mellitus, and chronic kidney disease. The most frequently 
reported symptoms were myalgia, cough, and fever. Thoracic CT findings compatible with COVID-19 were observed in 37.8% 
of the cases, and these patients had a longer duration of hospital stay. Compared with the control group, the COVID-19 group 
showed increased leukocyte and neutrophil counts as well as elevated C-reactive protein (CRP), erythrocyte sedimentation 
rate, and D-dimer levels, while lymphocyte counts were decreased. The SII value was significantly higher in the COVID-19 
group than in the control group (p<0.001). Patients with longer hospital stays were more likely to have received combination 
therapy.
Conclusion: COVID-19 is characterized by marked hematological and inflammatory alterations. In particular, elevated SII and 
lymphopenia are important indicators reflecting disease severity. Monitoring these parameters may provide valuable guidance 
in the clinical management of COVID-19.
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INTRODUCTION

Coronavirus disease 2019 (COVID-19), caused by severe acute 
respiratory syndrome coronavirus 2 (SARS-CoV-2), emerged 
in late 2019 and rapidly evolved into a global public health 
emergency. The clinical presentation of COVID-19 is highly 
heterogeneous, ranging from asymptomatic infection to 
severe respiratory failure, multiorgan dysfunction, and death. 
This variability has underscored the need for reliable, easily 
accessible biomarkers to support early risk stratification and 
clinical decision-making.1-3

A dysregulated systemic inflammatory response plays a 
central role in the pathophysiology of COVID-19. Previous 
studies have consistently demonstrated that hematological 
and biochemical abnormalities -including neutrophilia, 
lymphopenia, and elevated levels of C-reactive protein (CRP), 
ferritin, and D-dimer- are closely associated with disease 
severity and adverse outcomes.1,2,4-6 Lamichhane et al.1 

and Bairwa et al.2 reported marked deterioration in these 
parameters among severe and fatal cases, highlighting their 
prognostic relevance. Similarly, comprehensive reviews have 
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emphasized the clinical utility of inflammatory biomarkers 
in predicting disease progression.3

Despite their clinical value, individual biomarkers may be 
insufficient to fully reflect the complex and multidimensional 
inflammatory processes involved in COVID-19. This 
limitation has led to growing interest in composite 
inflammatory indices that integrate multiple immune 
components. The Systemic Inflammatory Index (SII), 
calculated using neutrophil, lymphocyte, and platelet counts, 
has emerged as a practical marker that reflects both immune 
activation and overall inflammatory burden. Prior studies 
have suggested that SII may serve as a prognostic indicator in 
various infectious and inflammatory conditions.1,3,4

In severe COVID-19, excessive immune activation and 
cytokine-mediated inflammation may result in endothelial 
injury, coagulopathy, and multiorgan involvement.4,5 

Elevated inflammatory markers during this process have 
been associated with poor clinical outcomes across different 
populations.6-8 Moreover, longitudinal analyses have shown 
that temporal changes in laboratory parameters parallel 
disease progression, while persistent inflammatory activity 
may have implications beyond the acute phase of infection.9,10

In this context, the present study aimed to evaluate the 
relationship between the SII and clinical, laboratory, and 
radiological findings in patients hospitalized with COVID-19. 
In addition, the potential prognostic value of SII in relation to 
disease severity and length of hospital stay was investigated. 
By focusing on a readily available composite inflammatory 
marker, this study seeks to contribute to practical risk 
assessment strategies and support the integration of SII into 
routine clinical evaluation of COVID-19 patients.

METHODS
The study was approved by the Non-interventional Clinical 
Researches Ethics Committee of Yozgat Bozok University (Date: 
05.11.2025, Decision No: 2025-GOKAEK-2519_2025.11.05_653). 
Due to the retrospective nature of the study, written informed 
consent was not obtained from participants. All procedures 
were carried out in accordance with the ethical rules and 
the principles of the Declaration of Helsinki.  All data were 
anonymized prior to analysis and protected in accordance 
with the Personal Data Protection Law. No additional 
diagnostic tests or interventions were performed as part of 
the study.

This study was designed as a retrospective and observational 
investigation. Individuals aged 18–80 years who presented to 
Yozgat City Hospital between January 1, 2020, and January 
1, 2021, were included. The study group consisted of patients 
who tested positive for reverse transcription–polymerase 
chain reaction (RT-PCR) at presentation, were diagnosed 
with COVID-19, and were admitted to the inpatient ward. 
Diagnostic criteria were applied uniformly to all cases, based 
on the same laboratory infrastructure and national diagnostic 
algorithms.

The control group consisted of individuals who presented 
to the same emergency department during the same time 
period with COVID-19–like symptoms, underwent similar 
laboratory evaluations, had confirmed negative RT-PCR 

test results, showed no evidence of acute pathology, and 
had no known chronic diseases. To minimize selection bias, 
particular attention was paid to ensuring that the control 
group was comparable to the study group in terms of age and 
sex distribution. The control group was selected such that the 
numbers of female and male participants were equal between 
the compared groups, with the difference in mean age by sex 
being less than 5 years and the difference in age distribution 
ranges not exceeding ±5 years. Patients with missing 
hematological or biochemical data at the time of diagnosis, 
those admitted to the intensive care unit, and those managed 
on an outpatient basis were excluded from the study.

All data were obtained retrospectively from the hospital’s 
electronic medical record system. Demographic 
characteristics, including age, sex, and medical history, 
were recorded. Laboratory parameters were evaluated using 
samples obtained at the time of presentation or within the 
first 24 hours of hospitalization, in order to reduce variability 
related to sampling time.

Hematological analyses included routine parameters 
such as erythrocyte count, hemoglobin, and haematocrit. 
In addition, white blood cell subtypes (neutrophils, 
lymphocytes, monocytes, eosinophils, and basophils) and 
platelet counts were recorded. Biochemical assessments 
focused on parameters reflecting inflammatory response 
and organ function. These included inflammatory markers 
such as CRP, ferritin, and procalcitonin; liver function tests 
(aspartate aminotransferase [AST], alanine aminotransferase 
[ALT], bilirubin); renal function indicators (urea, creatinine); 
and coagulation parameters (D-dimer). All laboratory 
measurements were performed in the hospital’s accredited 
laboratory using standard analytical methods.

The SII was calculated for each individual using neutrophil, 
lymphocyte, and platelet counts obtained within the 
same time frame (SII=neutrophil×platelet/lymphocyte). 
Calculations were performed on a standardized dataset 
to minimize potential bias arising from differences in 
measurement timing or methodology.

Statistical Analysis
The data analyses were conducted using SPSS version 20.0 
(Statistical Package for the Social Sciences, IBM Corp., 
Armonk, NY, USA). The distribution of continuous variables 
was assessed using the Kolmogorov–Smirnov test. For 
normally distributed data, comparisons between two groups 
were performed using the independent samples t-test, and 
comparisons among more than two groups were conducted 
using one-way analysis of variance (ANOVA). For data that 
did not follow a normal distribution, the Mann–Whitney U 
test was used for two-group comparisons, and the Kruskal–
Wallis test was applied for comparisons involving three or 
more groups.

Relationships between variables were evaluated using Pearson 
correlation analysis when parametric assumptions were met, 
and Spearman correlation analysis when they were not. To 
reduce the risk of type I error in multiple comparisons, results 
were interpreted within the framework of clinical relevance. 
In all analyses, p-values <0.05 and <0.01 were considered 
statistically significant.
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RESULTS
During the study period, a total of 816 patients who presented 
to Yozgat City Hospital with suspected COVID-19 were 
assessed for eligibility. Of these, 96 patients who required 
intensive care unit admission at initial presentation and 21 
patients who were referred to another medical center were 
excluded. Among the 149 hospitalized patients with RT-PCR–
confirmed COVID-19, 6 patients were excluded due to missing 
hematological or biochemical laboratory data at admission. 
Consequently, 143 COVID-19–positive patients were included 
in the final analysis. The control group consisted of 143 RT-
PCR–negative individuals without known comorbid diseases. 
There were no statistically significant differences between the 
COVID-19 and control groups with respect to age (p=0.703) 
or sex distribution (p=1.000), baseline demographic features 
are summarized in Table 1.

Briefly, hypertension, diabetes mellitus, and chronic kidney 
disease were the most frequently observed comorbidities 
among COVID-19–positive patients, while no comorbid 
conditions were present in the control group. The distribution 
of comorbid diseases is presented in Figure 1.

The most common presenting symptoms were myalgia, 
cough, and fever, and typical COVID-19–compatible findings 
on thoracic CT were observed in approximately one-third of 
patients (Figure 2, 3).

Hydroxychloroquine-based treatment regimens were the 
most frequently administered therapies (Table 2).

Comparison of hematological parameters between COVID-19 
patients and controls demonstrated that platelet counts 
were significantly lower in the COVID-19 group (p=0.008), 

while lymphocyte counts were markedly reduced (p<0.001) 
and neutrophil counts were significantly higher (p=0.032). 
Leukocyte and hemoglobin levels did not differ significantly 
between groups (Table 3). Symptom-based analyses showed 
that patients presenting with fever had significantly lower 
hemoglobin and lymphocyte levels (both p<0.001), whereas 
patients reporting myalgia exhibited higher leukocyte 
(p=0.027) and neutrophil counts (p=0.030).

Inflammatory marker analysis revealed that mean CRP 
and erythrocyte sedimentation rate (ESR) values were 
significantly higher in COVID-19 patients compared with 
controls (both p<0.001). Although CRP and ESR levels did 
not differ according to symptom presence, both markers 
demonstrated significant negative correlations with 

Table 1. Demographic characteristics of the study population

Characteristic COVID-19 patients
(n=143)

Control group
(n=143) p value

Age, years 
(mean±SD) 42.1±19.8 41.5±17.4 0.703

Sex, n (%) 1.000

Female 45 (31.5) 45 (31.5)

Male 98 (68.5) 98 (68.5)
SD: Standard deviation

Figure 1. Distribution of comorbidities in COVID-19 positive patients

Figure 2. Distribution of symptoms in the COVID-19 positive patient group

Figure 3. Distribution of thoracic CT findings by number and percentage of 
patients
CT: Computed tomography

Table 2. Treatment regimens and the number of COVID-19 positive 
patients received each therapy

Treatment protocols Number of patients % patients

Only HCQ 30 20.98

Only azithromycin 10 6.99

HCQ+azithromycin 48 33.57

HCQ+oseltamivir 14 9.79

HCQ+oseltamivir+azithromycin 28 19.58

HCQ+favipiravir+azithromycin 8 5.59

No treatment 5 3.50
HCQ: Hydroxychloroquine



10

Intercont J Emerg Med.  2026;4(1):7-12 Ağı and Güngör.

lymphocyte count (CRP: ρ=−0.17, p=0.039; ESR: ρ=−0.20, 
p=0.017).

Evaluation of cardiac and coagulation biomarkers showed 
wide variability in troponin, pro-BNP, and D-dimer 
levels, indicating marked elevations in a subset of patients. 
D-dimer levels correlated positively with CRP (p<0.001) and 
neutrophil count (p=0.019), and inversely with hemoglobin 
(p<0.001) and lymphocyte count (p=0.042). Troponin 
levels were positively associated with CRP, neutrophil, and 
leukocyte counts and negatively correlated with hemoglobin. 
Pro-BNP levels increased in parallel with CRP (p=0.003) and 
ESR (p<0.001). Clinically, patients presenting with fever had 
significantly higher D-dimer levels (p<0.001), while those 
presenting with dyspnea had markedly elevated troponin 
(p=0.004) and pro-BNP (p<0.001) levels (Table 4).

Mean SII values were significantly higher in COVID-19 
patients (910.3±1146.1) compared with controls (599.7±670.9; 
p<0.001) (Figure 4). SII showed strong positive correlations 
with neutrophil (ρ=0.73) and platelet counts (ρ=0.35), and 
a negative correlation with lymphocyte count (ρ=−0.37). 
In addition, SII demonstrated weak but significant positive 
correlations with D-dimer (ρ=0.20; p=0.021), troponin 
(ρ=0.18; p=0.029), and CRP (ρ=0.22; p=0.016).

ROC curve analysis evaluating the discriminative 
performance of SII for COVID-19 positivity yielded an 
area under the curve of 0.623. The optimal SII cut-off value 
determined by the Youden index was 711.56, corresponding to 
a sensitivity of 41.4% and a specificity of 91.6%. In univariable 
logistic regression analysis, higher SII values were associated 
with increased odds of COVID-19 positivity (OR 1.73; 95% 
CI 1.22–2.47; p=0.002 per log-transformed SII). However, 
multivariable logistic regression analyses performed within 
the COVID-19 cohort and adjusted for age, sex, and major 
comorbidities demonstrated that SII was not an independent 
predictor of CT compatibility or prolonged hospitalization 
(p>0.05 for both outcomes).

Patients presenting with fever had significantly higher SII 
values than those without fever (median 871.6 vs. 526.3; 
p=0.010). No statistically significant correlation was observed 
between SII and length of hospital stay (r=−0.155; p=0.067). 
The mean length of hospital stay among COVID-19 patients 
was 12.8±4.8 days. Hospitalization duration was significantly 
prolonged in patients with hypertension, diabetes mellitus, 
and chronic kidney disease (all p<0.05).

DISCUSSION
In this study, hospitalized patients with COVID-19 
demonstrated distinct hematological and inflammatory 
alterations compared with the control group, supporting 
the central role of systemic inflammation in disease 
pathophysiology. The similarity in age and sex distribution 
between the patient and control groups represents an 
important methodological strength, allowing interpretation 
of laboratory findings with minimal demographic 
confounding. Although advanced age and male sex have 
been widely reported as risk factors for severe disease and 
mortality,1-3 the balanced design of the present study enabled 
a clearer evaluation of biomarker-associated differences.

Hypertension, diabetes mellitus, and chronic kidney disease 
were the most prevalent comorbidities among COVID-19–
positive patients and were associated with significantly 
prolonged hospital stay. These findings are consistent 
with previous reports indicating that chronic comorbid 
conditions adversely affect clinical course and recovery in 
COVID-19.14,20,22 Renal dysfunction and metabolic disorders 
have been shown to amplify inflammatory responses and 
reduce physiological reserve, thereby contributing to delayed 
clinical improvement and extended hospitalization.5,13,23

The clinical presentation observed in this cohort reflects the 
heterogeneous nature of COVID-19. Myalgia, cough, and 
fever were the most frequently reported symptoms, consistent 
with earlier studies.3 Fever was associated with lymphopenia, 
while myalgia correlated with leukocytosis and neutrophilia, 
highlighting the close interaction between clinical 
manifestations and underlying inflammatory responses. 
Similar symptom-associated hematological patterns have 
been reported previously and are considered indicative of 
disease severity.4-6,8

Thoracic computed tomography (CT) findings were 
heterogeneous, with typical COVID-19–compatible patterns 
identified in only a subset of patients. Patients with typical 
CT findings experienced longer hospital stays and received 
more intensive treatment regimens, suggesting a higher 

Table 3. Hematological parameters in COVID-19 positive and control 
groups

Parameter COVID-19 positive 
(mean±SD)

Control group 
(mean±SD) p value

Leukocyte (10³/µL) 7.21±3.95 6.49±1.76 p>0.05

Hemoglobin (g/dl) 13.6±2.81 13.84±2.6 p>0.05

Platelet (10³/µL) 229.55±100.29 239.69±47.96 p=0.008

Lymphocyte (10³/µL) 1.71±1.25 2.04±0.62 p<0.001

Neutrophil (10³/µL) 4.78±3.37 3.91±1.59 p=0.032
SD: Standard deviation

Table 4. Marker relationships according to symptoms

Symptom Marker Result p-value

Fever D-dimer Higher in patients with fever <0.001

Dyspnea Troponin Higher in patients with dyspnea 0.004

Dyspnea pro-BNP Significantly higher in patients with 
dyspnea <0.001

Body aches pro-BNP Difference observed, due to a few 
patients with high values 0.012

BNP: B-type natriuretic peptide

Figure 4. Comparison of the mean Systemic Inflammatory Index (SII) 
between COVID-19 and control groups
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inflammatory burden. Previous studies have reported 
discordance between RT-PCR results and CT findings, 
particularly in early disease stages, while also emphasizing 
the association between typical radiological patterns and 
adverse clinical outcomes.9,26 These observations support the 
role of thoracic CT not only in diagnosis but also in assessing 
disease severity and guiding clinical management.5

Hematological analysis revealed characteristic features of 
COVID-19, including lymphopenia and neutrophilia, which 
have consistently been associated with poor prognosis.6-8 

Elevated CRP and ESR further confirmed the presence of a 
pronounced systemic inflammatory response. The observed 
negative correlations between inflammatory markers 
and lymphocyte counts suggest immune dysregulation 
proportional to inflammatory intensity, in line with previous 
studies identifying CRP and ESR as reliable indicators of 
disease severity and outcome.14,21,22

Alterations in coagulation and cardiac biomarkers further 
underscore the multisystem involvement of COVID-19. 
Elevated D-dimer, troponin, and pro-BNP levels in a subset 
of patients indicate hypercoagulability and myocardial 
stress, both of which have been associated with unfavorable 
outcomes.9,16,19,21 The positive correlations between these 
biomarkers and inflammatory parameters support the 
concept that cardiovascular involvement in COVID-19 is 
largely mediated by systemic inflammation.

A key finding of the present study is the significantly elevated 
SII observed in COVID-19 patients compared with controls. 
As a composite marker integrating neutrophil, lymphocyte, 
and platelet counts, SII provides a comprehensive reflection 
of immune activation and inflammatory burden. The 
associations observed between SII and hematological as well 
as biochemical parameters -including D-dimer and cardiac 
biomarkers- suggest that SII captures both inflammatory 
and prothrombotic processes. Consistent with these findings, 
previous studies have highlighted the prognostic value of 
SII in COVID-19, particularly when interpreted alongside 
conventional inflammatory markers.28-32

Although no strong correlation was identified between 
SII and length of hospital stay, higher SII values in febrile 
patients suggest a relationship with clinical severity. The 
lack of association with hospitalization duration may 
reflect the influence of additional factors such as treatment 
strategies, comorbidities, and institutional discharge 
practices. Overall, our findings are also consistent with 
previous reports evaluating hematological, biochemical, 
and inflammatory biomarkers in COVID-19 across different 
populations.17-19,23-25,27,30,34-38

Limitations
This study has several limitations. Its retrospective and 
single-center design limits generalizability, and laboratory 
parameters were assessed primarily at admission, precluding 
evaluation of dynamic changes over time. In addition, 
length of hospital stay is influenced by multiple clinical and 
organizational factors beyond inflammatory burden. Finally, 
given that SII is mathematically derived from hematological 
parameters, its correlations with these components should 
be interpreted cautiously. Despite these limitations, the study 
provides real-world evidence supporting the role of SII as a 
practical inflammatory marker in COVID-19.

CONCLUSION
COVID-19 infection is associated with significant alterations 
in hematological and inflammatory parameters, including 
lymphopenia, neutrophilia, and elevated inflammatory 
markers. In this study, SII values were significantly higher in 
COVID-19–positive patients compared with healthy controls, 
suggesting that SII may reflect the overall inflammatory 
burden of the disease. Given that SII can be easily derived 
from routine complete blood count parameters, it may 
serve as a practical adjunct marker in clinical assessment. 
In addition, the presence of comorbid conditions such as 
hypertension, diabetes mellitus, and chronic kidney disease 
was associated with prolonged hospital stay, indicating a 
more severe clinical course. Further prospective studies are 
warranted to clarify the prognostic value of SII and its role in 
clinical decision-making.

ETHICAL DECLARATIONS
Ethics Committee Approval
The study was approved by the Non-interventional Clinical 
Researches Ethics Committee of Yozgat Bozok University (Date: 
05.11.2025, Decision No: 2025-GOKAEK-2519_2025.11.05_653).

Informed Consent
As this was a retrospective study, formal written informed 
consent was not required and was therefore not obtained.

Peer Review Process
This manuscript was subject to external peer review.

Conflict of Interest
The authors declare no conflicts of interest related to this 
study.

Financial Disclosure
The authors received no financial support for the conduct or 
publication of this research.

Author Contributions
Concept: İA; Design: İA, İG; Supervision: İA, İG; Resources: 
İA; Materials: İA; Data Collection and/or Processing: İA; 
Analysis and/or Interpretation: İG; Literature Review: İG; 
Writing–Original Draft: İA, İG; Writing–Review & Editing: 
İA, İG.

REFERENCES
1.	 Lamichhane A, Pokhrel S, Thapa TB, et al. Associated biochemical and 

hematological markers in COVID-19 severity prediction.  Adv Med. 
2023;2023:6216528. doi:10.1155/2023/6216528

2.	 Bairwa M, Kumar R, Beniwal K, Kalita D, Bahurupi Y. Hematological 
profile and biochemical markers of COVID-19 non-survivors: a 
retrospective analysis. Clin Epidemiol Glob Health. 2021;11:100770. doi: 
10.1016/j.cegh.2021.100770

3.	 Samprathi M, Jayashree M. Biomarkers in COVID-19: an up-to-date 
review. Front Pediatr. 2021;8:607647. doi:10.3389/fped.2020.607647

4.	 Banerjee A, Banerjee J, Mazumdar M, Phukan JP. Impact of various 
hematological and biochemical parameters in severe and nonsevere 
COVID-19 patients: a retrospective single-center study. Mustansiriya 
Med J. 2022;21(2):178-183. doi:10.4103/mmj.mmj_12_22

5.	 Alsafi RT, Minshawi F, Alshareef A, et al. Haematological, biochemical, 
and inflammatory biomarkers of COVID-19 patients hospitalized in 
critical unit: a retrospective study.  Cureus. 2022;14(3):e23691. doi:10. 
7759/cureus.23691

6.	 Khalid A, Ali Jaffar M, Khan T, et al. Hematological and biochemical 
parameters as diagnostic and prognostic markers in SARS-COV-2 
infected patients of Pakistan: a retrospective comparative analysis. 
Hematology. 2021;26(1):529-542. doi:10.1080/16078454.2021.1950898



12

Intercont J Emerg Med.  2026;4(1):7-12 Ağı and Güngör.

7.	 Shahidi M. Prognostic value of hematological along with biochemical 
and inflammatory parameters in COVID-19 infection. J Clin Images 
Med Case Rep. 2022;3(10):2103. doi:10.52768/2766-7820/2103

8.	 Damiati LA, Bahlas S, Aljohaney A, et al. Implications of SARS-CoV-2 
infection on the clinical, hematological, and inflammatory parameters 
in COVID-19 patients: a retrospective cross-sectional study.  J Infect 
Public Health. 2022;15(2):214-221. doi:10.1016/j.jiph.2021.12.013

9.	 Pawlowski C, Wagner T, Puranik A, et al. Longitudinal laboratory 
testing tied to PCR diagnostics in COVID-19 patients reveals temporal 
evolution of distinctive coagulopathy signatures. arXiv [Preprint]. 2020. 
Available from: arXiv:2005.10938.

10.	 Fatima G, Al-Amran FG, Yousif MG. Automated detection of persistent 
inflammatory biomarkers in post-COVID-19 patients using machine 
learning techniques. arXiv [Preprint]. 2023. Available from: arXiv:2309. 
15838

11.	 Kukar M, Gunčar G, Vovko T, et al. COVID-19 diagnosis by routine 
blood tests using machine learning.  Sci Rep. 2021;11(1):10738. doi:10. 
1038/s41598-021-90265-9

12.	 Tokarczyk U, Kaliszewski K, Kopszak A, et al. Liver function tests in 
COVID-19: assessment of the actual prognostic value. J Clin Med. 2022; 
11(15):4490. doi:10.3390/jcm11154490

13.	 Alizad G, Ayatollahi AA, Shariati Samani A, et al. Hematological 
and biochemical laboratory parameters in COVID-19 patients: a 
retrospective modeling study of severity and mortality predictors.
Biomed Res Int. 2023;2023:7753631. doi:10.1155/2023/7753631

14.	 Gupta D, Jain A, Chauhan M, Dewan S. Inflammatory markers as 
early predictors of disease severity in COVID-19 patients admitted to 
intensive care units: a retrospective observational analysis. Indian J Crit 
Care Med. 2022;26(4):482-486. doi:10.5005/jp-journals-10071-24171

15.	 Lampart M, Zellweger N, Bassetti S, et al. Clinical utility of 
inflammatory biomarkers in COVID-19 in direct comparison to other 
respiratory infections-a prospective cohort study. PLoS One. 2022;17(5): 
e0269005. doi:10.1371/journal.pone.0269005

16.	 Qian FH, Liu YX, Cao Y, Huang J, Zhu RH. Biomarker of severity in 
hospitalised patients with COVID-19: a retrospective study. BMJ Open. 
2024;14(7):e081627. doi:10.1136/bmjopen-2023-081627

17.	 Siavoshi F, Safavi-Naini SAA, Shirzadeh Barough S, et al. On-admission 
and dynamic trend of laboratory profiles as prognostic biomarkers in 
COVID-19 inpatients. Sci Rep. 2023;13(1):6993. doi:10.1038/s41598-
023-34166-z

18.	 Dubey DB, Mishra S, Reddy HD, Rizvi A, Ali W. Hematological and 
serum biochemistry parameters as a prognostic indicator of severally ill 
versus mild Covid-19 patients: a study from tertiary hospital in North 
India. Clin Epidemiol Glob Health. 2021;12:100806. doi:10.1016/j.cegh. 
2021.100806

19.	 Ponti G, Maccaferri M, Ruini C, Tomasi A, Ozben T. Biomarkers 
associated with COVID-19 disease progression. Crit Rev Clin Lab Sci. 
2020;57(6):389-399. doi:10.1080/10408363.2020.1770685

20.	 Ghosh T, Dwivedi T, Agarwal H, et al. Impact of various hematological 
and biochemical parameters on mortality in coronavirus disease 2019 
(COVID-19): a single-center study from North India. Lung India. 2022; 
39(3):230-233. doi:10.4103/lungindia.lungindia_480_21

21.	 Pitre T, Jones A, Su J, et al. Inflammatory biomarkers as independent 
prognosticators of 28-day mortality for COVID-19 patients admitted 
to general medicine or ICU wards: a retrospective cohort study. Intern 
Emerg Med. 2021;16(6):1573-1582. doi:10.1007/s11739-021-02637-8

22.	 Zeng F, Huang Y, Guo Y, et al. Association of inflammatory markers 
with the severity of COVID-19: a meta-analysis. Int J Infect Dis. 2020; 
96:467-474. doi:10.1016/j.ijid.2020.05.055

23.	 Hasanat HAH, Saghir SAM, Al-Areefi M. Hematological and 
biochemical parameter changes among healthy individuals infected 
with COVID-19. Electron J Gen Med. 2023;20(5):em456. doi:10.29333/
ejgm/13468

24.	 Qurat ul Ain S, Rather KUI, Sajad S. Statistical analysis of hematological 
and biochemical parameters in SARS-CoV-2 infected patients. Discov 
Appl Sci. 2025;7(8):830. doi:10.1007/s42452-025-07541-w

25.	 Mueller AA, Tamura T, Crowley CP, et al. Inflammatory biomarker 
trends predict respiratory decline in COVID-19 patients. Cell Rep Med. 
2020;1(8):100144. doi:10.1016/j.xcrm.2020.100144

26.	 Wu Z, Cao Y, Liu Z, et al. Study on the predictive value of laboratory 
inflammatory markers and blood count-derived inflammatory markers 
for disease severity and prognosis in COVID-19 patients: a study 
conducted at a university-affiliated infectious disease hospital.  Ann 
Med. 2024;56(1):2415401. doi:10.1080/07853890.2024.2415401

27.	 Doruk ÖG, Örmen M, Tuncel P. Biochemical and hematological 
parameters in COVID-19. DEÜ Tıp Derg. 2021;35(1):71-80. doi:10.5505/
deutfd.2021.88316

28.	 Danielle RCS, Débora DM, Alessandra NLP, et al. Correlating 
COVID-19 severity with biomarker profiles and patient prognosis. Sci 
Rep. 2024;14(1):22353. doi:10.1038/s41598-024-71951-w

29.	 Salman E, Çelikbilek N, Aydoğan S, et al. Investigation of the 
relationship of Systemic Immune-Inflammation Index, C-reactive 
protein and interleukin-6 with viral dynamics in patients with 
COVID-19. Mikrobiyol Bul. 2021;55(4):539-552. doi:10.5578/mb.20219706

30.	 Kar F, Yılmaz S, Musmul A, Şentürk H. COVID-19–related biochemical 
and hematological parameters. Kocaeli Univ Sağlık Bilimleri Derg. 2022; 
8(1):54-58. doi:10.30934/kusbed.982963

31.	 Arshad AR, Khan I, Shahzad K, Arshad M, Haider SJ, Aslam MJ. 
Association of inflammatory markers with mortality in COVID-19 
infection. J Coll Physicians Surg Pak. 2020;30(10):158-163. doi:10.29271/
jcpsp.2020.supp2.S158.

32.	 Karimi A, Shobeiri P, Kulasinghe A, Rezaei N. Novel systemic 
inflammation markers to predict COVID-19 prognosis. Front Immunol. 
2021;12:741061. doi:10.3389/fimmu.2021.741061

33.	 Parimoo A, Biswas A, Baitha U, et al. Dynamics of inflammatory 
markers in predicting mortality in COVID-19.  Cureus. 2021;13(10): 
e19080. doi:10.7759/cureus.19080

34.	 Akıneden A, Çiçek C, Türkel S, Tuncer SÇ. Importance of hematological 
parameters in COVID-19 patients. Turk Mikrobiyol Cemiyeti Derg. 
2022;52(4):291-298. doi:10.5222/TMCD.2021.787

35.	 Ercan B, Gök Dağıdır H, Ağacan G, Tombul N. Retrospective 
comparison of hematological parameters in COVID-19 patients. Gazi 
Med J. 2021;32(2):167-172. doi:10.12996/gmj.2021.45

36.	 Aydın S, Balcı A, Dumanlı A. Relationship between inflammatory 
markers and disease severity in COVID-19. Sağlıkta Performans ve 
Kalite Derg. 2025;22(1):32-41. doi:10.5281/zenodo.6473820

37.	 Ünver-Ulusoy T, Demirköse M, Bilek HC. Diagnostic and prognostic 
value of routine laboratory parameters in COVID-19. Klimik Derg. 
2021;34(3):123-130. doi:10.5152/klimik.2021.111

38.	 Orhan B, Serin H, İnal BB. Hematological changes in COVID-19 
patients. Turk Klin J Med Sci. 2021;41(2):27-32. doi:10.5336/medsci. 
2021-82801


