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ABSTRACT  

SARS-CoV-2 is an emerging pathogen first reported in China and rapidly spreads throughout the world. The current 

study focused on the prevalence of symptoms, leukocytosis, leukocytopenia, thrombocytopenia,and comorbidity in 

patients resulted positive for COVID-19. About 200 patients were enrolled in the study first screened by ICT and then 

confirmed by RT-PCR. All the patients have symptoms fever, sore throat and dry cough. However 180 (90%) patients 

experienced tiredness, aches and pain all over the body in 193 (96%), diarrhea in 160 (80%), conjunctivitis in 64 

(32%), headache in 177 (88%), loss of taste and smell in 49 (24%), a rash on skin, or discoloration of fingers or toes 

in 54 (27%), shortness of breath in 12 (8%), chest pain or pressure in 16 (8%), loss of speech and movement in 4 (2%) 

patients. 78 (39%) patients were found having co-infections including 23 (29.5%) patients have liver infection, 14 

(17.9%) were kidney patients, 16 (20.5%) were heart patients and 25 (32%) were diabetic patients. Leukocytosis 

were found in 76 (97%) out 78 comorbid patients, while in only 2 (2.6%) non-comorbid patients had leukocytosis. 

Leukopenia were detected in 122 (61%) non-morbidpatients out of 200 COVID-19 patients. Thrombocytopenia were 

detected in 118 (59%) COVID-19 patients. The patients with previous cardiovascular diseases and other comorbid 

conditions may face greater risk of developing the disease into severe form. 51-60 years of individuals are at high 

risk of getting infection. The hematologic changes are associated with COVID-19 includes thrombocytopenia, 

leukocytosis, and leukocytopenia. 
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1. INTRODUCTION 

Corona virus infection 2019 (COVID-19) is caused by Sever Acute Respiratory Syndrome Coronavirus-2 

(SARS-CoV-2). Most of the coronaviruses are host specific [1]. The rapid transmission rate (R0 value) 

became a serious threat to human population. The world experienced the two serious outbreaks of SARS 

[2] and MERS [3] in 2003 and 2012, respectively. In December 2019, an outbreak arose in china and rapidly 

spread throughout the world. A cohort study on 36 children revealed the common symptoms including 

Fever (6%), dry cough (19%) and high elevated temperature of the body. Moreover, 31% patients have 

decreased lymphocytes while 19% have leucopenia [4]. Leukopenia, eosinophil cytopenia and 

lymphocytopenia are more common in patients with COVID-19 than non COVID-19 patients [5]. COVID-

19 positive patients showed relatively lower absolute white blood cell (WBC), lymphocyte and eosinophil 

count. However, leukopenia was developed in 2 patients out of 10 and lymphocytopenia were also 

reported in 2 patients [5]. A 27-year-old lady in Wuhan china with history of fever and cough showed 

leucopenia while later she was detected positive for COVID-19[6,7]. Environmental pollution, smoking and 

comorbid condition (Cardio-respiratory illness, hypertension, and diabetes mellitus) likely increase the 

fatality rate of COVID-19 [8,9].  COVID-19 can result in Leukopenia, thrombocytopenia, myocarditis and 

pneumonia. Globally the COVID-19 fatality rates are 5.6 to 15.2% [10], with a greater risk of mortality in 

old population and those having comorbid condition like hypertension and diabetes mellitus [11]. An 

analysis of 46,248 cases revealed the most prevalent comorbidities that is 17 % hypertension, 8% diabetes 

mellitus, 5 % cardiovascular disease and 2 % respiratory morbidity [12].A total of 6 studies involving 1527 

patients revealed the percentages of hypertension, cardiovascular disease and diabetes mellitus with 

COVID-19 were 17.1%, 16.4% and 9.7%, respectively. It was also observed that the incidence of 

cardiovascular diseases diabetes and hypertension were about 3 folds, 2 folds and 2 folds respectively, 

higher in severe cases than non-severe cases [13]. Liver damge with COVID-19 might be directly cause by 

viral infection of liver cells.  Patients with 2-10% diarhorrae and detection of viral RNA in stools and blood 



Nat. Volatiles & Essent. Oils, 2022; 9(1): 766-775 
 

768 
 

samples [14] implicates the possibility of viral exposure in liver. This seems the patients with COVID-19 to 

have higher rates of liver dysfunction [15].  A study revealed hepatitis B infection in 23 (2.1%) patients 

with COVID-19, Abnormal LFT and elevated aminotransferase, alanine aminotransferase and bilirubin 

were also noted [16]. Existing data suggest that prevalence of liver injury is more insevere cases than mild 

cases of COVID-19 [17].The current study aims to address the prevalence of symptoms, leukocytosis, 

leukocytopenia and thrombocytopenia and comorbidity in patients positive for COVID-19.  

2.Methods and Materials 

The current study was performed at Hayatabad Medical Complex, Peshawar, Pakistan and in Department 

of Biotechnology and Genetics Engineering Hazara University Mansehra, Pakistan. Ethical approval for the 

study was issued by Hazara University Mansehra Pakistan. 

 

2.1Enrollment of patients 

A total of 200 suspected patients were enrolled in the study based on the onset of sign and symptoms 

related to COVID-19. Every suspected patient was asked for the symptoms before testing for COVID-19. 

Moreover, the comorbidities were also addressed by examining the patient’s history. The patients were 

divided in categories with respect to their age to ease in finding the comorbidities. 

 

2.2 ICT Assay for COVID-19 

Total 5ml blood was taken from everyone in two separate EDTA tubes and was stored for further analysis.  

To isolate serum from blood samples, 2ml blood was transferred to Eppendorf tubes and was centrifuged 

at 2000rpmfor2min.  The supernatant was transferred throughmicro-pipette in a separate tube and stored 

for further analysis.   

 

The COVID rapid test was performed using serum.  One drop of serum (approximately 30μl) was 

transferred on the test strips and one drop of buffer (approximately   40μl)   was   added.   After   few   

minutes colored line was appeared and results were recorded. 

Appearance of two distinct red lines, one line in the control region (C) and second in test region  (T), 

showed positive results. Only one red line appearance in the control region (C) not in  test  region  

indicated negative  results.  The red color concentration in the test    line    region    (T)    varies    depending    

on    the conception of Covid-19 antibodies in the specimen. Therefore, any shade of red in the test region 

(T) was considered positive.  

2.3 RT-PCR for the Detection and Confirmation of SARS-CoV-2 

Throat swab sample were taken from patients screened positive for COVID-19 by ICT strip for the 

extraction of viral RNA.  Soon after collection the throat swab were kept in 150 μL of viral preserving 

solution in a collection tube. Respiratory sample RNA isolation kit (Zhongzhi, Wuhan, China) were used 

for the extraction of viral RNA from throat swab and this process were done within two hours of sample 

collection. Cell lysate of 40 μL were immediately transferred to collection tube and start vortexing for 10 
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sec. The collection tube is leftover for 10 min at room temperature and centrifuged at 1000 rpm for 5 min. 

Suspension were obtained and used for RT-PCR to detect the viral RNA of SARS-CoV-2. As shown in  

figure 1 the two target genes ORF1aband nucleocapsid protein (N), were amplified and then tested at the 

same time in the RT-PCR process.  

 
Figure 1: Primer Sequence for ORF1ab and (N)Protien for Detection by RT-PCR 

SARS-CoV-2 nucleic acid detection kit was used in RT-PCR according to the company protocol (Shanghai 

bio-germ Medical Technology Co Ltd). The reaction mixture contains 4 μL solution of enzyme, 12 μL buffer, 

3 μL of diethyl pyrocarbonate–treated water,4 μL solution of primer Probe and RNA template of 2 μL.  

The conditions which is maintained for the assay of RT-PCR are the following; 50 °C for 15 min and 95 °C 

for 5 min were maintained at incubation step, denaturation were performed at 94 °C for 15 sec,  55 °C for 

45 sec were the conditions for extension step. Fluorescence signal were collected at the same conditions 

that were maintained for extension. 

Ct-value or cycle threshold value of less than 37 is considered positive while 40 or more Ct-value was 

defined as a negative test result.  The recommendations of National Institute for Viral Disease Control and 

Prevention China for diagnosis were strictly followed. 

2.4 Complete blood count (CBC)   

The CBC was determined for patients undergoing hypo-volumetric shock condition.  The blood profilewas 

determined by ALERE-380 blood cell countermachine. The main components of blood such as WBC, 

Platelets, and Lymphocytes values were recorded from all suspected patients. 

 

3.Results 

The enrolled 200 patients were screened for COVID-19 by ICT strip and were confirmed by the RT PCR. 

Age-wise distribution of the patients were found positive for COVID-19 by ICT strip and confirmed by RT-

PCR are; 12 (6%), 21 (10.5%), 33 (16.5%), 43 (21.5%), 80 (40%) and 11 (5.5%) in 1-20, 21-30, 31-40, 41-50, 

51-60 and 61-70 years of age respectively as shown in figure 2. 
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Figure 2: Age-wise distribution of the patients found positive for COVID-19 by ICT and RT-PCR 

 

3.1 Prevalence of Symptoms 

According to the questionnaire all the patients experienced fever, sore throat and dry cough. However 

180 (90%) of patients experienced tiredness, aches and pain all over the body in 193 (96%), diarrhea in 

160 (80%), conjunctivitis in 64 (32%), headache in 177 (88%), loss of taste or smell in 49 (24%), a rash on 

skin, or discoloration of fingers or toes in 54 (27%), difficulty in breathing or shortness of breath in 12 

(8%), chest pain or pressure in 16 (8%), loss of speech or movement in 4 (2%) patients as shown in figure  

3. The percentages were separately find out in total for each symptom, however there are some patients 

who have many symptoms at a time. 

 

 
Figure 3: Prevalence of Symptoms in 200 enrolled COVID-19 Patients 
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3.2 Prevalence of Comorbidities/ coinfections  

 

The 200 patients were found positive for COVID-19 by RT-PCR were further examine for co-infection. 78 

(39%) Patients out of 200 were found to have co-infection in which 23 (29.5%) patients have liver infection 

(11 (14.2%) were HBs and 12 (15.4%) were HCV positive), 14 (17.9%) were kidney patients, 16 (20.5%) 

were heart patients and 25 (32%) were diabetic patients.  

The age-wise distribution of comorbidities along with COVID-19 are HBs; 0, 1 (1.2%), 1 (1.2%), 3 (3.8%), 5 

(6.4%), 1 (1.2%), HCV; 0, 0, 2 (2.6%), 5 (6.4%), 3 (3.8%), 2 (2.6%), Kidney patients; 1 (1.2%), 2 (2.6%), 3 

(3.8%), 4 (5.1%), 3 (3.8%), 1 (1.2%), heart patients; 0, 0, 0, 6 (7.7%), 7 (8.9%), 3 (3.8%), diabetic patients; 

0, 0, 3 (3.8%), 6 (7.7%), 11 (14.1%) and 5 (6.4%)in 1-20, 21-30, 31-40, 41-50, 51-60 and 61-70 years of age 

respectively, as shown in Table No 1 

 

 Table 1: Age-wise Prevalence of Comorbidities/ coinfections 

Age 

Years 

Number of 

Patients 

Total 

coinfection 

  

HBs HCV Kidney 

patients 

Heart 

patients 

Diabet

ic 

patien

t 

1-20 12, 6% 2, 1% 0% 0% 1, 1.2% 0% 0% 

21-30 21, 10.5% 6, 3% 1, 1.2% 0% 2, 2.6% 0% 0% 

31-40 33, 16.5% 10, 5% 1, 1.2% 2, 2.6% 3, 3.8% 0% 3, 

3.8% 

41-50 43, 21.5% 18, 9% 3, 3.8% 5, 6.4% 4, 5.1% 6, 7.7% 6, 

7.7% 

51-60 80, 40% 30, 15% 5, 6.4% 3, 3.8% 3, 3.8% 7, 8.9% 11, 

14.1% 

61 + 11, 5.5% 12, 6% 1, 1.2% 2, 2.6% 1, 1.2% 3, 3.8% 5, 

6.4% 

Total 200 78 (39%) 11 

(14.2%) 

12 (15.4%) 14 

(17.9%) 

16 (20.5%) 25 

(32%) 

 

 

3.3 Prevalence of Leukocytosis, Leukopenia and Thrombocytopenia 

Leukocytosis were found in 76 (97%) out 78 comorbid patients, while in only 2 (2.6%) non comorbid 

patients have leukocytosis. Leukopenia were detected in 122 (61%) non morbid patients out of 200 

COVID-19 patients. Thrombocytopenia were detected in 118 (59%) COVID-19 patients. Shown in Figure 4. 
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Figure 4: Prevalence of Leukocytosis, Leukopenia and Thrombocytopenia 

4. Discussion 

200 patients were enrolled in the study and screened for COVID-19 and then confirmed by RT-PCR. As the 

percentage of COVID-19 patients were found high 80% in the age 51-60 this is due to the weak immune 

system and more prevalence of comorbidity in this group. Globally the COVID-19 fatality rates are 5.6 to 

15.2% [10], with a greater risk of mortality in old population and those having comorbid condition like 

hypertension and diabetes mellitus [11]. The lowest number of cases were detected in age group 61+ 

which 5.5%. This is because the patients low number in this group.  Most of the patients developed 

symptoms of fever, throat, dry cough, shortness in breath, headache etc. the percentages are fever, sore 

throat and dry cough 100%, 90% of patients experienced tiredness, aches and pain all over the body in 

96%, diarrhea in 80%, conjunctivitis in 32%, headache in 88%, loss of taste or smell in 24%, a rash on skin, 

or discoloration of fingers or toes in 27%, difficulty breathing or shortness of breath in 8%, chest pain or 

pressure in 8%, loss of speech or movement in 2% patients. Same findings were also observed by [4, 18]. 

The percentages were separately finding out in total for each symptom, however there are some patients 

who have many symptoms at a time. 

 

39% Patients out of total were found to have co-infection in which 29.5% patients have liver infection 

(14.2% HBs and 15.4% were HCV positive). Liver abnormalities in COVID-19 patients might be due to the 

viral infection in hepatocytes or due to the drug toxicity and systematic inflammation [17]. Liver injuries 

and morbidities is more common in severe COVID patients than patients that have mild condition with 

the disease [15]. However, other cause of liver morbidities such as non-alcoholic fatty liver disease, 

autoimmune hepatitis, alcoholic intolerance, liver disease related to consumption of alcohol, and their 
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effect on prognosis of COVID-19 requires further justification and evaluation. Transplantation of liver also 

involves the risk of viral transmission from donor to recipient, this cause is already identified in the 

previous outbreak of SARS therefore donor testing and screening is must [18]. Our results also showed 

that 17.9% patients have kidney morbidities, 20.5% were heart patients and 32% were diabetic patients. 

Similar results were observed by [19, 20,21]. The highest 14.1% comorbidities were found in the age range 

51-60. The reason is same elder people are more susceptible to diseases or it might be due to the high 

number patients in this age group. Hematologic changes are associated with every disease Leukocytosis 

were found in 97% patients out of 78 comorbid patients, while in only 2.6% non-comorbid patients have 

leukocytosis. Leukopenia were detected in 61% non-morbid patients out of 200 COVID-19 patients. 

Thrombocytopenia were detected in 59% COVID-19 patients. Similar results were reported by [5, 13]. The 

commodities and other associated risk must be managed as they worsen the COVID conditions and also 

effect the prognosis of COVID-19. 

 

Conclusion 

Fever, sore throat, dry cough and shortness of breath are more prevalent symptoms of COVID-19. The 

patients with previous cardiovascular diseases and other comorbid conditions may face greater risk of 

developing the disease into severe form. The comorbidities also effect the prognosis of COVID-19. 51-60 

years of individuals are at high risk of getting infection. The hematologic changes are associated with 

COVID-19 which includes thrombocytopenia, leukocytosis, and leukocytopenia. Moreover, there is also a 

significant drop in number of WBC in COVID-19 infection. Serious steps to be taken regarding public health 

management and security to prevent from SARS-CoV-2 infection. 
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