
Copyright © 2023 by Author/s and Licensed by Modestum. This is an open access article distributed under the Creative Commons Attribution License which permits 

unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.  

 

Electronic Journal of General Medicine 
2023, 20(5), em527 

e-ISSN: 2516-3507 

https://www.ejgm.co.uk/  Original Article OPEN ACCESS 
 

 

Hematological and biochemical parameter changes among healthy 

individuals infected with COVID-19 according to sex and age:  

A hospital based study 
 

Hamdi Adnan Haroon Hasanat 1* , Sultan Ayesh Mohammed Saghir 2 , Mahmoud Al-Areefi 3  

 
1 Department of Clinical Laboratory, The Second Hospital of Shandong University, Cheeloo College of Medicine, Shandong University, Jinan, Shandong, CHINA 
2 Department of Medical Analysis, Princess Aisha Bint Al-Hussein College of Nursing and Medical Sciences. Al-Hussein Bin Talal University, Ma’an 71111, JORDAN 
3 Faculty of Public Health & Health Informatics, Umm Al Qura University, Makkah, SAUDI ARABIA 

*Corresponding Author: hamdihasanat90@gmail.com  

 

Citation: Hasanat HAH, Saghir SAM, Al-Areefi M. Hematological and biochemical parameter changes among healthy individuals infected with 

COVID-19 according to sex and age: A hospital based study. Electron J Gen Med. 2023;20(5):em527. https://doi.org/10.29333/ejgm/13468 

 

ARTICLE INFO  ABSTRACT 

Received: 02 Apr. 2023 

Accepted: 14 Jun. 2023 

 Background: Numerous studies have linked COVID-19 to a range of human health problems, including high blood 

pressure, diabetes, and heart disease. Only a few research have focused on the specific effects of COVID-19 on 

healthy people. Consequently, this study was designed to investigate the effects of COVID-19 on hematological 

and biochemical markers among healthy people infected with COVID-19 patients according to sex, and age.  

Materials and methods: This study is a retrospective cross-sectional study conducted on 2,640 healthy people 
infected with COVID-19 in Jordan for the period from January 2021 to March 2022. Independent t-test and one-

way ANOVA tests were used to compare the means of different groups.  

Results: In the present study, only 271 out of 2,640 COVID-19 cases met the criteria and were assessed according 

to sex and age. The average age of the study population was 57.90 years. The findings of this study revealed that 

statistically significant increases were noticed only in the levels of WBC, K, and ferritin of males compared with 
females. Similarly, statistically significant increases across various age groups were observed in WBC, MCV, MCH, 

PT, INR, and D-dimer levels. Moreover, statistically significant increases in FBS, creatinine, AST, CPK, CK-MB, 

ferritin, and LDH were seen when comparing the biochemical parameters across age groups. 

Conclusions: Patients infected with COVID-19 should be screened for all these studied hematological and 

biochemical parameters because the findings of the present study suggest that COVID-19 could lead to 
disturbances in, WBC, PT, APTT, d-dimer, INR, FBS, CR, urea, K, AST, ALT, ALP, LDH, CPK, CK-MB, and ferritin. We 

recommend clinical physicians to monitor patients’ conditions immediately by evaluating all of these parameters 

in order to prevent patients from deteriorating into life-threatening situations. 
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INTRODUCTION 

A novel coronavirus or COVID-19 outbreak that first 

emerged in mainland Wuhan, China in December 2019, has 

subsequently spread to many countries, including Jordan, 

raising concerns for human health and posing a significant 

challenge for national health services [1, 2]. World Health 

Organization (WHO) declared COVID-19 a pandemic in March 

2020 [3, 4]. This virus is similar to severe acute respiratory 

disease (SARS), which also caused an outbreak of SARS in 2002-

2003 [5] despite the fact that COVID-19 has more cases than the 

SARS outbreak [6]. 

Additionally, COVID-19 has hampered the capabilities of 

the global healthcare system, making it difficult to treat 

patients, particularly those in intensive care units [7]. 

According to WHO statistics on December 2022, there have 

been 651,918,402 confirmed cases of COVID-19, including 

6,656,601 deaths [8]. The human-to-human transmission of 

COVID-19 occurs by minute droplets or direct contact. Within a 

short period of time, COVID-19 reaches its peak and has 

become the most hazardous illness on the entire planet. The 

majority of infected people had mild to severe symptoms, and 

in certain circumstances, a catastrophic condition might result 

in death [9]. Although the respiratory system is most frequently 

impacted in those who acquire clinical sickness as a result of 

SARS-CoV-2, the virus can damage a variety of other organs [10, 

11]. Through exploring of different pathological mechanisms of 

the COVID-19 virus, it was observed that it has the capability to 

bind itself to angiotensin converting enzyme-2 (ACE-2) 

receptors that are exposed in vascular endothelial cells, heart, 

brain, kidneys, colon, liver, pharynx, and other tissues causing 

direct injury and malfunction to these organs [10-15]. Organ 

dysfunctions could be occurred as a result of the virus’s 

systemic diseases as well. Subsequently, it is critical to assess 

the efficacy of these organs while treating a patient [10]. 

Furthermore, issues with coagulation and vascular 

endothelium are frequent, but may not initially cause 

symptoms [16, 17]. In this regard, no study has been conducted 
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in Jordan to investigate the effects of COVID-19 on different 

hematological and biochemical markers to assess its effects on 

organ damage. Therefore, this study aimed to assess the 

impact of COVID-19 on hematological and biochemical 

parameters in healthy people with respect to sex and age. 

MATERIALS AND METHODS 

Data Sources  

This retrospective cross-sectional study was conducted on 

healthy people infected with COVID-19 from January 2021 to 

March 2022. For this study, all determined data were collected 

and extracted from the system of the Ministry of Health in 

Jordan, through the Electronic Health Solutions Company, 

which includes all COVID-19 reported cases from many 

hospitals in different districts in Jordan. The collected data 

included information regarding sex, age, and laboratory 

findings. Charleson index was used to extract data from COVID-

19 patients. It was designed to be zero to exclude those 

patients who could suffer from any disease, such as diabetes, 

blood pressure, heart diseases, cancer, kidney, or liver 

diseases, or others.  

Hematological & Biochemical Data  

Data for selected participants regarding blood tests, 

including white blood cells (WBCs), red blood cells (RBCs), 

hemoglobin (Hb), packed cell volume (PCV), mean cell volume 

(MCV), mean cell hemoglobin (MCH), mean cell hemoglobin 

concentration (MCHC), red cell distribution width coefficient 

variations (RDW-CV), platelets (PLT), prothrombin time (PT), 

activated partial thromboplastin time (APTT), international 

normalized ratio (INR), and d-dimer were collected and 

statistically analyzed. Biochemical tests included fasting blood 

sugar (FBS), hemoglobin A1c (HbA1C), high-density lipoprotein 

(HDL), low-density lipoprotein (LDL), triglyceride (TG), total 

cholesterol (TC), creatinine (CR), sodium (Na), chloride (Cl), 

potassium (K), calcium (Ca), magnesium (Mg), albumin (ALB), 

total protein (T. Prot), alkaline phosphatase (ALP), alanine 

transaminase (ALT), aspartate transaminase (AST), total 

bilirubin (T. Bili), direct bilirubin (D. Bili), creatine 

phosphokinase (CPK), creatine kinase MB (CKMB), ferritin, and 

lactate dehydrogenase (LDH). 

Study Regulations  

Study participants were not required to provide informed 

consent or answer any questions, patient confidentiality will be 

maintained, and we promise not to ask for any personally 

identifiable information (PII) for the purposes of this study. 

Inclusion Criteria 

1. Healthy people suffered only from for COVID-19.  

2. Patients who had COVID-19 verified by RT-PCR.  

3. Patients who were hospitalized or not.  

4. Those who have complete data. 

Exclusion Criteria 

1. Patients suffered from any chronic disease. 

2. Those who had some data missing from the system. 

Figure 1 shows the flow of the study. 
 

 

 

Data Analysis 

All collected and extracted information were tabulated and 

presented as the mean±SD. Demographic data were collected 

and are presented as numbers and percentages. Statistical 

package for the social sciences (SPSS) version 21 for Windows 

was used for the analysis and comparison of the data. The 

results were compared and analyzed based on various 

parameters using one-way analysis of variance (ANOVA) and 

independent t-test. 

RESULTS  

Demographic Data  

This retrospective cross-sectional study was conducted in 

Jordan from January 2021 to March 2022. In the current study, 

out of 2,640, only 271 cases had complete hematological and 

biochemical tests, making them appropriate for analysis of 

differences between these parameters depending on sex and 

age, as shown in Figure 2.  

Figure 2 shows distribution of COVID-19 patients according 

to sex and age group. Average age of patients with COVID-19 

was 57.90 years. Out of the 271 patients, females constitute 

about 165 (60.90%) were women and 106 (39.10%) were 

males. Most of admitted patients were in age group ranged 

 

Figure 1. Flow chart of study (Source: Authors) 

 

Figure 2. Distribution of COVID-19 patients according to sex & 

age (Source: Authors) 
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between 41-60 years 108 (39.90%) and above 60 years 116 

(42.80%). While 45 (16.60%) and two (0.70%) were recorded 

for age group categories 21-40 and 1-20 years, respectively.  

Number and Percentages of Hematological & Biochemical 

Tests & Their Reference Ranges  

According to the results, there were high WBC counts in 126 

(46.50%) of the participants, high RDW-CV in 163 (60.10%), high 

PT in 195 (71.96%), high APTT in 103 (38.00%), and high INR and 

d-dimer were observed in 151 (55.72%) and 59 (21.87%), 

respectively.  

Additionally, high levels of PLT and MCV were detected in 

60 (22.10%) and 25 (9.00%), respectively and high levels of PCV 

and RBC were observed only in 16 (5.90%) as shown in Table 1. 

In contrast, the numbers of patients with low Hb and RBC 

levels were 166 (61.30%) and 100 (36.90%), respectively. In 

addition, low levels were recorded for PCV 64 (23.60%), MCV 68 

(25.10%), and MCH 65 (24.00%) (Table 1). 

Table 2 provides a detailed description about the number 

and percentages of normal, high, and low levels of all 

biochemical parameters reported in this study. High 

percentage of studied cases showed increased levels for LDH, 

ferritin and FBS tests compared to the reference values.  

Comparing Results of Hematological & Biochemical 

Parameters of COVID-19 Patients According to Sex 

For comparing the hematological tests between males and 

females, statistically significant differences were observed in 

WBCs (p˂0.05) only and no significant differences were noticed 

Table 2. Number & percentages of biochemical parameters & their reference ranges 

Test Reference range 
Within reference range  

(n & %) 

Lower than reference range 

(n & %) 

Higher than reference range 

(n & %) 
Reference 

FBS mg/dL 70-100 88 (32.47) - 183 (67.5) [41] 

HbA1C % 0-6 202 (74.6) - 69 (25.4) [41] 

HDL mg/dL <60 25 (9.2) 246 (90.8) -------- [42] 

LDL mg/dL <130 227 (83.7) - 44 (16.2) [43] 

TG mg/dL <150 205 (75.6) - 66 (24.4) [44] 

TC mg/dL <200 216 (79.7) - 55 (20.3) [43] 

CR mg/dL 0.7-1.3 122 (45.0) 77 (28.4) 72 (26.6) [45] 

Urea mg/dL 15-45 182 (67.2) - 89 (32.8) [46] 

Na mmol/L 135-145 208 (76.8) 16 (5.9) 47 (17.4) [20, 47, 48] 

Cl mmol/L 95-105 182 (67.2) 18 (6.6) 71 (26.2) [20] 

K mmol/L 3.5-5.5 236 (87.1) 6 (2.2) 29 (10.7) [20] 

Ca mg/dL 8.5-10.5 149 (55.0) 91 (33.6) 31 (11.5) [49] 

Mg (mg/dL 1.7-2.5 18 (6.6) 253 (93.4) - [50] 

ALB g/dL 3.50-5.50 181 (66.8) 88 (32.5) 2 (0.7) [51] 

T. Prot g/dL 6.6-7.9 156 (57.6) 89 (32.8) 26 (9.6) [52] 

T. Bili mg/dL 0.2-1.2 228 (84.1) 24 (8.9) 19 (7) [53] 

D. Bili mg/dL 0-0.3 186 (69.6) - 85 (31.4) [53] 

ALT U/L 0-35 153 (56.5) - 118 (43.5) [21] 

AST U/L 0-50 184 (67.9) - 87 (32.1) [21] 

ALP U/L 125 191 (70.5) - 80 (29.5) [36] 

LDH U/L 0-248 74 (27.3) - 197 (72.7) [21] 

CPK U/L 0-50 163 (60.1) 15 (5.5) 93 (34.3) [54] 

CKMB U/L 0-24 127 (46.9) - 144 (35.1) [21] 

Ferritin ng/mL 22-274 75 (27.7) 8 (3.0) 188 (69.4) [22, 55] 

Note. FBS: Fasting blood sugar; HbA1C: Hemoglobin A1c; HDL: High-density lipoprotein; LDL: Low-density lipoprotein; TG: Triglycerides; TC: Total 
cholesterol; CR: Creatinine; Na: Sodium; Cl: Chloride; K: Potassium; Ca: Calcium; Mg: Magnesium; ALB: Albumin; T. Prot: Total protein; ALP: Alkaline 

phosphatase; ALT: Alanine transaminase; AST: Aspartate transaminase; T. Bili: Total bilirubin; D. Bili: Direct bilirubin; CPK: Creatine phosphokinase; CKMB: 

Creatine kinase MB; & LDH: Lactate dehydrogenase 

Table 1. Number & percentages of hematological and coagulation parameters & their reference ranges 

Test Reference range 
Within reference range  

(n & %) 

Lower than reference range 

(n & %) 

Higher than reference range 

(n & %) 
Reference 

WBC cell×109/L 3.91-10.9  133 (49.1) 12 (4.4) 126 (46.5) [21] 

RBC cell×1012/L 4.5-6 155 (57.2) 100 (36.9) 16 (5.9) [21] 

Hb g/dL 13.5-17.5  102 (37.6) 166 (61.3) 3 (1.1) [21] 

PCV% 36-48  191 (70.5) 64 (23.6) 16 (5.9) [21] 

MCV FL 80-96  178 (65.7) 68 (25.1) 25 (9.2) [21] 

MCH Pg 26-34  195 (72.0)  65 (24.0) 11 (4.1) [21] 

MCHC g/dL 31-37  247 (91.1) 19 (7.0) 5 (1.8) [21] 

RDW-CV% 11-16  108 (39.9) - 163 (60.1) [21] 

PLT cell×109/L 150-450 195 (72.0) 16 (5.9) 60 (22.1) [21] 

PT sec 10.1-15.9 76 (28.0) - 195 (71.9) [21] 

APTT sec 22-45 168 (61.9) - 103 (38.0) [21] 

INR% 0.6-1.2 120 (44.9) - 151 (55.7) [21] 

D-Dimer µg/mL <0.5 212 (78.2) - 59 (21.9) [40] 
Note. WBC: White blood cells; RBC: Red blood cells; Hb: Hemoglobin; PCV: Packed cell volume; MCV: Mean cell volume; MCH: Mean cell hemoglobin; MCHC: 

Mean cell hemoglobin concentrations; RDW-CV: Red cell distribution width coefficient variations; PLT: Platelets; PT: Prothrombin time; APTT: Activated 

partial thromboplastin time; & INR: International normalized ratio 
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for the other hematological parameters (p>0.05) (Table 3). The 

average of WBCs values of males was statistically increased 

compared with females (p˂0.05). The results of the means of 

RBC, Hb, PCV, MCV, MCH and MCHC were found to be slightly 

increased in male compared with female, but without any 

significant differences (p>0.05). While the RDW-CV, APTT, and 

INR was found to be increased in females compared with males 

(p≥0.05). At the same time, findings of PLTs, PT, and d-dimer 

were found to be slightly increased in males compared with 

females (p>0.05) (Table 3).  

On comparing the results of the biochemical markers 

between males and females, it was found that only potassium 

and ferritin had statistically significant differences (p˂0.001) 

(Table 4). Other parameters did not show any statistically 

significant differences when comparing mean values between 

males and females (p>0.05) (Table 4). 

Variation Between Results of Hematological, Coagulation 

& Biochemical Parameters of COVID-19 Patients According 

to Age Group Classification 

Comparison of hematological tests of COVID-19 patients 

according to different age groups revealed statistically 

significant differences in WBC (p˂0.05), MCV (p˂0.01), MCH 

(p˂0.001), PT (p˂0.013), INR (p˂0.01), and d-dimer levels 

(p˂0.001). Other hematological parameters such as RBC, Hb, 

PCV, MCHC, PLT, and APTT, did not show any statistically 

significant differences between different age groups (Table 5).  

On the other hand, comparing the differences in the means 

of the biochemical parameters among different age groups 

showed that statistically significant increases were detected 

between the means of FBS (p˂0.002), CR (p˂0.01), AST 

(p˂0.036), CPK (p˂0.012), CKMB (p˂0.05), ferritin (p=0.001), 

Table 3. Comparison between  hematological and coagulation  

parameters of COVID-19 patients according to sex 

Test Males (106) Females (165) Sig. (2-tailed) 

WBC cell×109/L 14.64±18.64 11.19±6.32 0.050a 

RBC cell×1012/L 4.95±87.00 4.71±75.00 0.116 

Hb g/dL 13.91±1.89 12.21±1.83 0.121 

PCV% 42.34±6.69 38.67±7.43 0.211 

MCV FL 87.33±9.65 84.46±9.11 0.121 

MCH Pg 29.16±3.45 27.28±3.50 0.071 

MCHC g/dL 34.62±5.49 33.59±3.64 0.064 

RDW-CV% 14.76±2.02 15.45±3.22 0.061 

PLT cell×109/L 358.49±65.37 340.26±36.54 0.345 

PT sec 15.33±3.25 14.94±2.49 0.271 

APTT sec 32.19±6.54 32.73±7.31 0.542 

INR% 1.28±0.55 2.40±1.63 0.432 

D-dimer µg/mL 1.55±2.34 1.16±1.33 0.123 

Note. WBC: White blood cells; RBC: Red blood cells; Hb: Hemoglobin; PCV: 
Packed cell volume; MCV: Mean cell volume; MCH: Mean cell hemoglobin; 

MCHC: Mean cell hemoglobin concentrations; RDW-CV: Red cell distribution 
width coefficient variations; PLT: Platelets; PT: Prothrombin time; APTT: 

Activated partial thromboplastin time; INR: International normalized ratio; 

Data are presented as mean±SD; Independent t-test was used to compare 
means of different group; & p-value was considered significant at ≤0.05, 

a≤0.05, b≤0.01, & C≤0.001 

Table 4. Comparison between biochemical  parameters of 

COVID-19 patients according to sex 

Test Males (106) Females (165) p-value 

FBS mg/dL 224.21±42.18 212.77±52.53 0.453 

HbA1C % 5.80±1.66 5.99±1.65 0.372 

HDL mg/dL 45.98±13.93 46.88±13.38 0.594 

LDL mg/dL 101.26±25.03 105.99±32.27 0.385 

TG mg/dL 127.48±57.27 114.43±37.07 0.143 

TC mg/dL 161.26±63.12 160.64±23.50 0.944 

CR mg/dL 1.44±1.02 1.31±0.56 0.112 

Urea mg/dL 32.71±8.75 27.42±7.032 0.082 

Na mmol/L 140.90±15.29 140.80±12.41 0.955 

Cl mmol/L 103.59±6.95 103.17±6.63 0.618 

K mmol/L 6.89±0.82 4.15±0.72 0.001C 

Ca mg/dL 15.34±42.75 16.04±42.08 0.895 

Mg (mg/dL 0.84±0.15 0.83±0.18 0.638 

ALB g/dL 3.46±0.92 3.77±1.76 0.099 

T. Prot g/dL 10.32±14.30 10.15±13.88 0.920 

ALP U/L 120.39±41.01 130.06±33.17 0.436 

ALT U/L 77.85±19.78 75.00±24.34 0.923 

AST U/L 83.37±26.48 86.06±27.70 0.930 

T. Bili mg/dL 0.60±0.24 0.60±0.77 0.979 

D. Bili mg/dL 0.30±0.23 0.34±0.71 0.572 

CPK U/L 428.95±90.97 319.67±67.29 0.298 

CKMB U/L 38.44±18.43 30.68±15.41 0.146 

Ferritin ng/mL 627.95±77.93 436.51±73.22 0.001C 

LDH U/L 366.42±91.95 362.68±85.74 0.873 
Note. FBS: Fasting blood sugar; HbA1C: Hemoglobin A1c; HDL: High-density 

lipoprotein; LDL: Low-density lipoprotein; TG: Triglycerides; TC: Total 

cholesterol; CR: Creatinine; Na: Sodium; Cl: Chloride; K: Potassium; Ca: 
Calcium; Mg: Magnesium; ALB: Albumin; T. Prot: Total protein; ALP: Alkaline 

phosphatase; ALT: Alanine transaminase; AST: Aspartate transaminase; T. 
Bili: Total bilirubin; D. Bili: Direct bilirubin; CPK: Creatine phosphokinase; 

CKMB: Creatine kinase MB; LDH: Lactate dehydrogenase; Data are 
presented as mean±SD; Independent t-test was used to compare means of 

different group; & p-value was considered significant at ≤0.05, a≤0.05, 
b≤0.01, & C≤0.001 

Table 5. Comparison between hematological and coagulation parameters of COVID-19 patients according to age group classification 

Test 1-20 (2): Mean±SD 21-40 (45): Mean±SD 41-60 (108): Mean±SD >60 (116): Mean ± SD) p-value 

WBC cell×109/L 6.47±1.75 8.94±3.98 11.9±7.22 14.61±17.78 0.050a 

RBC cell×1012/L 5.39±0.49 5.28±0.63 5.41±0.87 5.56±1.75 0.131 

Hb g/dL 14.15±0.92 13.47±1.73 13.03±2.23 12.90±1.81 0.340 

PCV% 42.50±0.71 40.75±4.64 40.01±7.88 93.84±7.81 0.869 

MCV FL 79.65±8.98 81.55±7.17 82.24±9.51 88.49±8.92 0.001C 

MCH Pg 26.80±4.52 26.94±2.64 27.11±3.90 29.30±3.23 0.001C 

MCHC g/dL 33.25±1.63 34.58±8.24 33.88±4.42 33.88±1.65 0.810 

RDW-CV% 14.95±0.35 14.79±2.43 15.79±3.62 14.77±1.94 0.069 

PLT cell×109/L 293.50±48.02 311.89±35.12 383.93±87.97 328.59±84.25 0.081 

PT sec 13.40±0.99 14.68±2.05 16.82±2.14 18.54±3.51 0.010b 

APTT sec 31.75±0.64 31.77±4.68 31.69±7.29 44.59±7.45 0.189 

INR% 1.30±0.02 1.09±0.22 1.17±0.35 3.52±1.78 0.010b 

D-Dimer µg/mL 0.73±0.22 0.86±0.41 1.13±0.71 1.68±0.93 0.001C 

Note. WBC: White blood cells; RBC: Red blood cells; Hb: Hemoglobin; PCV: Packed cell volume; MCV: Mean cell volume; MCH: Mean cell hemoglobin; MCHC: 
Mean cell hemoglobin concentrations; RDW-CV: Red cell distribution width coefficient variations; PLT: Platelets; PT: Prothrombin time; APTT: Activated 

partial thromboplastin time; INR: International normalized ratio; Data are presented as mean±SD; One-way ANOVA test was used to compare means of 
different group; & p-value was considered significant at ≤0.05, a≤0.05, b≤0.01, & C≤0.001 
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and LDH (p=0.05) between different age groups, as presented 

in showed in (Table 6).  

Values of the means of FBS ranged from to 175-239 mg/dL, 

which is higher than the normal range. No statistically 

significant differences were observed in HbA1C, HDL, LDL, TG, 

TC, UREA, Na, CL, Ca, Mg, ALP, total protein, ALT, ALP, total 

bilirubin, and direct bilirubin among the different age groups 

(p>0.05) (Table 6). 

DISCUSSION 

COVID-19 is one of the most terrible pandemic diseases 

that have recently swept around the planet [18]. The goal of 

this study is to better represent any variations that may occur 

in blood or biochemical parameters.  

Since prior disease history may affect the results of the 

measured variables. This is the first study carried out in Jordan 

to focus on healthy individuals without a history of sickness. As 

a result, Charleson index was adjusted to zero to eliminate any 

potential cases of diabetes, high blood pressure, heart disease, 

cancer, renal, or liver illness, among other ailments. 

Charlson comorbidity index (CCI) provides for the 

adjustment of mortality risk in claims-based research and 

assists clinicians in selecting risk-based care management 

resources [19]. It comprised 19 different types of medical 

disorders that were recognizable in medical records [19]. 

The current study determined that the proportion of 

females infected with COVID-19 was 60.90%, which is greater 

than that of males (39.10%). It was discovered that, in both 

sexes, the proportion of infection rose with age. These results 

differ from previous results, which revealed 68.67%, 51.10% 

[20] and 31.33%, 48.90% for males and females, respectively 

[21]. The average age reported in the current research was 

found to be 57.90 years, which is comparable with 56.00 [21], 

higher than 45.15 years [20], but lower than 67.50 years [22], 

and 66.00 years according to what was reported in previous 

studies [23]. Also, mortality rate in this study was 5.90%, which 

is higher than 2.50% [24], but it is considered lower than 7.00%, 

10.00%, and 13.18% recorded in previous studies [25-27]. 

In our study, it was obvious that the majority of patients 

(82.70%) admitted to the hospital as a result of COVID-19 

infection was above the age of 40 years, which is consistent 

with the findings of other studies [20, 23]. These variances 

might be attributable to several factors such as changes in 

sample size, economic situation, level of health education, and 

presence of other factors such as chronic diseases, which could 

potentially influence the findings of prior research, since our 

investigation was centered solely on healthy patients infected 

with COVID-19.  

The overall analysis and categorization of the data revealed 

that of the 271 COVID-19 patients, 126 (46.50%), 163 (60.10%), 

195 (71.96%), 103 (38.00%), 151 (55.72%), and 149 (54.98%) had 

higher levels of WBC, RDW-CV, PT, APTT, INR, and d-dimer, 

respectively, when compared with referenced ranges. These 

results were corroborated by the findings of previous studies 

[20, 21, 27]. In contrast, low values were found in other 

parameters, including WBC, RBC, Hb, PCV, MCV, MCH, MCHC, 

RDW-CV, and PLT with 12(4.40%), 100 (36.90%), 166 (61.30%), 

64 (23.60%), 68 (25.10%), 65 (24.00%), 19 (7.00%), and 16 

(5.90%), respectively, compared to referenced ranges.  

An earlier study found that 16 (14.30%) patients had higher 

WBC counts than normal, whereas eight (7.10%) had lower 

WBC counts [27] and other studies showed similar results with 

no significant changes in PLT, Hb, PCV, and RBC parameters 

[20, 28]. The number of patients with low PLT count in this 

Table 6. Comparison between biochemical parameters of COVID-19 patients according to age group classification 

Test 1-20 (2): Mean±SD 21-40 (45): Mean±SD 41-60 (108): Mean±SD >60 (116): Mean ± SD) p-value 

FBS mg/dL 175.70±75.08 157.70±11.16 219.37±10.63 239.08±12.99 0.010b 

HbA1C % 3.90±0.42 5.77±1.64 6.16±1.66 6.77±1.63 0.086 

HDL mg/dL 60.67±8.528 45.43±13.67 46.28±13.02 46.95±14.13 0.458 

LDL mg/dL 148.01±86.28 102.51±26.12 105.03±36.82 103.13±44.14 0.531 

TG mg/dL 105.03±22.05 108.12±17.62 123.14±27.41 120.93±33.82 0.673 

TC mg/dL 149.39±34.08 154.21±36.05 171.12±75.76 258.70±64.03 0.070 

CR mg/dL 0.80±0.56 0.76±0.35 0.91±0.27 1.76±0.93 0.010b 

Urea mg/dL 44.32±7.71 23.80±14.98 27.87±15.09 33.00±21.10 0.120 

Na mmol/L 137.00±16.44 141.42±25.14 139.81±14.56 141.63±15.06 0.743 

Cl mmol/L 104.25±22.05 104.12±6.55 102.01±6.33 104.26±7.10 0.074 

K mmol/L 3.89±0.41 4.42±0.57 4.67±0.74 4.82±0.89 0.061  

Ca mg/dL 8.39±1.64 20.16±5.02 14.77±3.45 15.11±3.81 0.890 

Mg (mg/dL 0.82±0.05 0.81±0.16 0.86±0.16 0.82±0.17 0.250 

ALB g/dL 4.40±0.42 3.74±0.81 3.70±0.78 3.56±2.13 0.770 

T. Prot g/dL 6.63±0.60 8.04±2.96 10.47±4.45 10.89±5.29 0.681 

ALP U/L 237.00±47.88 106.64±38.06 113.18±62.26 144.18±81.85 0.129 

ALT U/L 24.25±10.29 46.16±16.49 48.53±19.39 114.32±35.54 0.153 

AST U/L 20.50±4.24 47.04±7.08 48.29±15.52 135.03±35.79 0.050b 

T. Bili mg/dL 0.61±0.18 0.53±0.53 0.61±0.95 0.62±0.47 0.903 

D. Bili mg/dL 0.26±0.022 0.32±0.24 0.36±0.85 0.29±0.28 0.824 

CPK U/L 74.50±16.26 339.55±98.24 368.39±78.94 432.92±59.88 0.010b 

CKMB U/L 40.75±2.47 27.32±11.93 36.67±17.45 43.32±13.64 0.050a 

Ferritin ng/mL 466.65±35.69 398.70±61.55 516.01±39.09 550.91±47.98 0.001C 

LDH U/L 335.07±84.98 350.69±58.33 368.59±67.21 401.77±76.86 0.050a 

Note. FBS: Fasting blood sugar; HbA1C: Hemoglobin A1c; HDL: High-density lipoprotein; LDL: Low-density lipoprotein; TG: Triglycerides; TC: Total 

cholesterol; CR: Creatinine; Na: Sodium; Cl: Chloride; K: Potassium; Ca: Calcium; Mg: Magnesium; ALB: Albumin; T. Prot: Total protein; ALP: Alkaline 
phosphatase; ALT: Alanine transaminase; AST: Aspartate transaminase; T. Bili: Total bilirubin; D. Bili: Direct bilirubin; CPK: Creatine phosphokinase; CKMB: 

Creatine kinase MB; LDH: Lactate dehydrogenase; Data are presented as mean±SD; One-way ANOVA test was used to compare means of different group; & 
p-value was considered significant at ≤0.05, a≤0.05, b≤0.01, & C≤0.001 
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study was 16 (5.90%), which was lower than the 71 (18.68%) 

reported in a previous study [29].  

Regarding the alterations in the biochemical tests for 

COVID-19 patients, it was revealed that 183 (67.53%) patients 

had higher FBS levels and only 88 (32.47%) had normal levels, 

while 202 (74.60%) patients had normal HbA1C levels and only 

69 (25.40%) had higher values. Increasing the HbA1C levels of 

some COVID-19 patients despite the fact that they had not 

previously had diabetes because those patients had been 

followed for more than three months. 

The results of this study showed that the COVID-19 virus 

affected the levels of blood glucose because most of the 

participants experienced an increase in the levels of glucose in 

the blood after COVID-19 infection, which could be occurred as 

a result of disturbances in insulin secretion. This finding needs 

more investigation and confirmation using a large sample size 

and examination of FBS, random blood sugar (RBS), and HbA1C 

for all participants before and after COVID-19 infection. The 

findings of this study are similar to those conducted by Chen 

and colleagues, who reported that severe COVID-19 was 

associated with higher blood glucose [30]. Moreover, it was 

concluded in a previous study that severe COVID-19 may 

accelerate the development of acute complications of diabetes 

by having a direct negative impact on cell function and 

worsening diabetes [31]. 

Lipid profiles, including TC, TG, and LDL-C, were found to 

be elevated in 55 (20.30%), 66 (24.40%), and 44 (16.24%) 

patients, respectively, while for HDL-C, 246 (90.80%) had lower 

levels and only 25 (9.20%) had normal levels. This issue may not 

be directly connected with COVID-19 infection, and 

abnormality usually occurs after a long time due to the 

experience of many habits such as unhealthy food diet and 

lifestyle. Some COVID-19 patients exhibit higher levels of 

kidney function tests such as CR 72 (26.60%), urea 89 (32.80%), 

Na 47 (17.40%), Cl 71 (26.20%), and K 29 (10.70%), which is 

similar to the first reported findings that confirmed that COVID-

19 has an effect on kidney function parameters, especially urea 

and CR [32-34]. 

 Approximately 91 (33.60%) and 253 (93.40%) patients 

experienced low levels of Ca and Mg, respectively. Assessment 

of liver function parameters revealed that only two (0.70%), 26 

(9.60%), 19 (7.00%), and 85 (31.40%) patients had increased 

levels of ALB, T. Prot, T. Bili, and D. Bili, respectively.  

In regard to liver enzymes such as ALT, AST, ALP, and LDH 

were elevated in 118 (43.50%), 87 (32.10%), 80 (29.50%), and 

197 (72.70%) patients, respectively. Hypoalbuminemia and 

hypoproteinemia were detected in 88 (32.50%) and 89 

(32.80%), respectively, which was confirmed in another study 

[35]. One study reported that high levels of ALT, AST, T. Bili, 

ALP, and GGT were recorded in 22.70%, 7.60%, 1.80%, 4.60%, 

and 18.50% as well as 25.30% were suffered from 

hypoalbuminemia [36]. Several studies have reported different 

degrees of abnormalities in liver function markers in patients 

with COVID-19, which confirmed the findings of the current 

study [36-38]. 

Regarding cardiac enzymes, increased levels of the cardiac 

enzymes CPK and CKMB were found in 93 (34.30%) and 144 

(35.10%) patients, respectively, and approximately 188 

(69.40%) patients with COVID-19 had elevated ferritin levels. 

Similar findings were reported in many studies that support the 

results of this study [20, 39]. Comparing the changes in 

hematological and biochemical parameters between male and 

females, we found that significant differences were observed in 

WBC count (p˂0.05), MCV (p˂0.001), MCHC (p˂0.001), and RDW-

CV (p˂0.01). In addition, significant differences were detected 

in K and ferritin (p˂0.001), levels. 

In the present study, we classified the patients into four 

categories according to their age to evaluate the changes in the 

hematological and biochemical parameters. We found that 

patients aged more than sixty, they had higher levels compared 

with other age groups, followed by age group 40-60 years, and 

low levels were observed in the age group between 1-20 years. 

It is crucial to highlight the fact that hematological and 

biochemical markers showed markedly statistically significant 

increases in the over-60 age group, which may indicate that 

older people have weakened immune systems and are 

therefore less resistant to viruses than younger people, 

allowing them to catch an infection and spread it more quickly.  

CONCLUSIONS 

This study showed that COVID-19 could disturb the blood 

glucose, affects kidney, liver and heart functions. No significant 

changes were noticed after comparing the values of 

hematological and biochemical parameters between males 

and females except for WBC, K, and ferritin. Comparing the 

findings by age groups revealed that some of the analyzed 

hematological and biochemical variables had substantial 

differences. Clinical decision-making in the future may 

consider the hematological and biochemical markers in COVID-

19 patients. These markers may help clinicians make clinical 

judgments to spot high mortality patients and subpar 

diagnoses during the first admission stage. 

A comprehensive study with large sample size should be 

conducted taking in consideration involvement of other 

parameters like CRP, ESR, differential leukocyte count, 

glomerular filtration rate and other related markers for better 

reflecting full view about possible effects, which could be 

emerged as a result of COVID-19 infection. Also, data about 

clinical symptoms like temperature, blood pressure, fever, 

diarrhea, difficulty in breathing should be collected and 

evaluated. 
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