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Abstract 

 Objective: Comparison of Hematological Parameter among Symptomatic and 

Asymptomatic Patients of COVID-19 Infection. 

 Materials and Methods: this retrospective study was conducted at Combined Military 

Hospital, Quetta patients admitted to ICU, who had been tormented by intense COVID-19 in from 

November 2020 to April 2020. Patients with COVID −19 and ICU admission as symptomatic 

organization and others who're COVID–19 positives with quarantine as asymptomatic group. 

 Results: total seventy six ICU patients included in our study, the most frequent symptoms 

were cough (86.8%), fever and respiratory distress (100%). A significant association was experimental 

between the WBC, RBC, Hb, platelets, neutrophil and lymphocyte count between ICU inmates 

compared with quarantine and RBC, Hb, neutrophil and lymphocyte count with control groups. 

Frequent were of Quetta origin (78.9%). 18 (47.4%) COVID-19 ICU patients showed leukocytosis, 

(15.8%) had severe thrombocytopenia (with most having thrombocytopenia), (47.4%) were anaemic.  

 Conclusion: Similarly, patient characteristics such as age, leukocyte matter, RBC, 

platelets and differential leukocyte counts can be extensive predictors for tracking the progression of 

the crucial infection observed in patients. The observations it's far obvious that, the blood tests have 

potential medical value in predicting COVID-19 progression. Additionally, treatment approaches can 

be re-defined further to reduce COVID–19 mortalities in more seriously ill COVID-19 individuals. 
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INTRODUCTION 

 

A disease of corona virus 2019 is a viral infection which cause severe acute respiratory 

syndrome corona virus with a variety of disease presentation and severity.1,2 

Epidemiological researches have depicted that 8–12% of COVID-19 affected patients 

progress to a more critical stage and will be in dire need of admittance to the intensive 

care unit (ICU) on account of acute respiratory.3 Invasive ventilation is usually required 

by most of these ICU admitted patients, due mostly to intensive lung injury and acute 

respiratory distress syndrome (ARDS).4 Till now, most of these patients on invasive 

mechanical ventilation (MV) have depicted an increased mortality pattern.5 Most ICU 
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harbouring these COVID-19 patients have shown a mortality rate of 50–65% range.6–8 

Some ICU keeping COVID-19 patients on MV have reported a mortality rate as high as 

97%.9 Many studies have shown a significant alteration in blood investigations 

associated with SARS-CoV-2 as well as the disease outcomes.10–13 In addition, very few 

studies provide correlation between peripheral blood WBC morphologic changes and 

disease outcomes.14 Another study demonstrated the quantitative and qualitative of the 

peripheral blood changes in COVID-19 cases which showed reduction in T cell count.15 

 As platelets are critical in haemostasis, thrombosis, and inflammatory 

responses, one study showed that COVID-19 may induce production of autoantibodies 

which leads to destruction of platelets by immune responses which was approved in 

another study in patients infected with human immunodeficiency virus (HIV).16 It is 

well known that during infection, the platelets are activated and adhered to the sub-

endothelium, their hyperactivity leads to thrombosis, arterial ischemia and in many 

cases causes pulmonary embolisms. Many viral infections such as HIV, hepatitis C 

virus (HCV) and influenza virus can directly lead to hyperactivity of the platelets.18 In a 

recent study COVID-19 has been found to induce hyperactivity of the platelets through 

binding of spike protein to ACE2 receptor. It has been approved that SARS-CoV-2 can 

induce platelet activation which may contribute in thrombus formation and 

inflammatory responses in COVID-19 patients.19 Some studies have also found it to be 

independent from either platelet count or lymphocyte count.20 With a view of the above, 

we undertook this particular research to further clarify the clinical attributes and 

haematological parameters in ICU admitted COVID-19 patients compared to COVID-19 

positive patients without symptoms and healthy controls. 

 

MATERIALS AND METHODS 

 

Ethical approval has been provided from CPSP Head office Karachi, Study Design and 

Setting a retrospective cohort study was conducted at Combined Military hospital at 

Balochistan province. All critical care admissions from November 2020 to April 

2021presenting to any of the intensive care units of the hospital were included in the 

research. All selected ICU critically ill participants and quarantine individuals had 

established severe acute respiratory syndrome corona virus 2 (SARS-CoV-2) infections 

which was earlier confirmed by positive report on polymerase chain reaction (PCR) 

investigation of a sample from CMH Quetta. The patients who were included in the 

present study had their clinical outcomes monitored until April 2021, Exclusion criteria 

included previously known participants having coagulopathy, pregnancy, antiplatelet 

therapy, current use of systemic anticoagulants, vitamin K antagonists and patients 

who presented with serious cardiac problems. Quarantined patients, who fitted the 

criteria, were randomly selected from records. 

 Seventy six patients aged sixteen years to eighty-three years, admitted to the 

ICU with COVID-19 were included in this study. Laboratory confirmation that the 

patients were SARS-CoV-2 infected was based on positive reverse transcriptase 

polymerase chain reaction (RT-PCR) assay.29 They were designated as group-1. Those 

were compared with twenty-nine COVID-19 quarantined patients who were designated 

as group-2 and twenty healthy individuals who have not been infected by COVID-19 as 

group-3. 

 Data were retrieved from ICU records after proper permission. Collected 

clinical variables included demographics, comorbidities and haematological parameters 
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after ICU admission and data were collected from the patient records after adequate 

permission and then entered in IBM SPSS version, Statistics for Windows, Version 

22.0, for further analysis. The data were subjected to general analysis like mean, 

standard deviation, standard error, kurtosis, skewness, etc, and then comparison was 

done with the help of non-parametric test, ie, Mann–Whitney test where p-value (2-

tailed), Wilcoxon W, Mann–Whitney U, etc were analysed. PLR was calculated by 

dividing the platelet count by the lymphocytes. 

 

RESULTS 

 

ICU patients had a mean±SD of 15.11±11.612 × 109/L for WBC, with a minimum of 

2.15× 109/L and maximum of 47.49×109/L (Table 1). RBC count was 4.11±1.26 million 

cells per mcL with a minimum of 2.38 million cells per mcL and maximum of 8.12 

million cells per mcL. The Hb was 11.30±3.12 g/L, with minimum being 6.00 g/L and 

maximum being 20.80g/L. Platelets’ mean±SD was 184.95±123.3× 109/L, with a 

minimum of 18.00×109/L and 553.00×109/L maximum. Neutrophil count was (mean±SD) 

13.34±11.38 × 109/L with a minimum of 0.50×109/L and a maximum of 43.80×109 /L. 

Lymphocyte count had a mean±SD of 0.97±0.66 × 109/L, the minimum being 0 and 

maximum being 2.78×109/L. In the case of monocytes, it (mean±SD) was 0.63±0.46× 

109/L, with a  minimum of 0.10 × 109/L and a maximum of 1.97×109/L. The Eosinophil 

count had a mean±SD of 0.12±0.23× 109/L with minimum being 0 and maximum of 

0.97×109/L. Basophils were in the range of 0.039±0.04× 109/L (mean±SD) with 

maximum of 0.19 × 109/L and minimum of 0 (Table 1). PLR was 189.895. 

 Quarantined group had a mean±SD of 5.7±0.48×109/L for WBC of with a 

minimum of 2.18×109/L and maximum of 14.92×109/L (Table 1). RBC count was 

5.79±0.55 million cells per mcL with a minimum of 4.87 million cells per mcL and 

maximum of 6.83 million cells per mcL. The Hb was 16.0±1.97 g/L, with minimum being 

8.20 g/L and maximum being 20.20 g/L. Platelets’ mean±SD was 306.76±106.77 × 109/L, 

with a minimum of 156.00×109/L and 567×109/L maximum. Neutrophil count was 

(mean±SD) 2.54±1.96×109/L with a minimum of 0.66×109/L and a maximum of 

10.94×109/L. Lymphocyte count had a mean±SD of 2.519±0.82×109/L, the minimum 

being 0.88 and maximum being 4.26×109/L. In the case of monocytes, the mean±SD was 

0.49±0.21×109/L, with a minimum of 0.14×109/L and a maximum of 1.12×109/L. The 

Eosinophil count had a mean±SD of 0.15±0.174×109/L with minimum being 0 and 

maximum of 0.79×109/L. Basophils were in the range of 0.04±0.022×109/L (mean±SD) 

with maximum of 0.08×109/L and minimum of 0 (Table 1). PLR was 121.746.  

 Considering WBC, the mean±SD for the control group was 6.53+1.96×109/L 

with a minimum of 3.58×109/L and maximum of 11.65×109/L (Table 1). RBC count was 

5.31±0.31 million cells per mcL with a minimum of 4.62 million cells per mcL and 

maximum of 5.98 million cells per mcL. Hb level was 15.5+1.18g/L, with minimum 

being 12.70g/L and maximum being 17.60g/L. The mean±SD for Platelets was 

286.65+86.54× 109/L, with a minimum of 156×109/L and 546×109/L maximum. 

Considering neutrophil count, it was (mean±SD) 3.2+1.32× 109/L with a minimum of 

1.56×109/L and a maximum of 6.56×109/L. The mean±SD for lymphocyte count was of 

2.54+0.785× 109/L, the minimum being 1.34 and maximum being 4.94×109/L. In the 

case of monocytes, the mean±SD was 0.53+0.126× 109/L, with a minimum of 

0.37×109/L and a maximum of 0.9×109/L. The Eosinophil count had a mean±SD of 

0.22+0.178× 109/L with minimum being 0.07 and maximum of 0.76×109/L. Basophils 
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were in the range of 0.039+0.0236× 109/L (mean±SD) with maximum of 0.09× 109/L 

and minimum of 0.09 (Table 1). PLR was found to be 112.766. 

 A significant correlation was seen between the RBC (Figure 1), Hb (Figure 2), 

Neutrophil count (Figure 3) and Lymphocyte count (Figure 4) count (p < 0.001) of ICU 

patients with COVID-19 and healthy controls. However, no such correlation was seen 

between Monocyte count (Figure 5), Eosinophil count (Figure 6) and Basophil (Figure 7) 

count (p = 0.294, p = 0.116 and p = 0.996). 

 It was seen that there is a significant correlation between the WBC (Figure 8), 

RBC (Figure 1), Hgb (Figure 2), Platelets (Figure 9), Neutrophil count (Figure 3) and 

Lymphocyte count (Figure 4) of the ICU patients with COVID-19 and Quarantined 

patients with COVID-19 (p < 0.001). But no such relationship was seen between 

Monocyte (Figure 5) count (p = 0.617), Eosinophil (Figure 6) count (p = 0.005) and 

Basophil (Figure 7) count (p = 0.613) (Table 1). 

 It was noticed that no significant correlation existed between COVID-19 cases 

from quarantine with healthy participants in WBC (Figure 8) count (p = 0.154), Hgb 

(Figure 2) (p = 0.108,) (Figure 9), (Figure 3), Lymphocyte count (Figure 4) (p = 0.831), 

Monocyte count (Figure 5) (p = 0.476), Eosinophil count (Figure 6) (p = 0.041), Basophil 

count (Figure 7) (p = 0.648). However, significant correlations occurred between 

platelets (Figure 9) and neutrophil count (Figure 3) (p<0.001). 

 

DISCUSSION 

 

The virus responsible for COVID-19 is mutating so rapidly that we are unable to 

understand the different speculations that its effects are having on the human body. 

Nonetheless, the haematological and biochemical parameters are still to be elucidated 

perfectly, so that future generations can control the mutated virus in the human body. 

Therefore, we abridged a comparative scrutiny of haematological attributes of 38 ICU 

COVID-19 patients, 29 quarantined COVID-19 patients and 20 controls. 

 

Table 1 Characteristics of the Blood Parameters of ICU Patients with COVID-19, 

Quarantine Patients with COVID-19 

Parameters Normal Range Mean±SD 

ICU 

(n=28) 

Quarantine (n=29) Control (n=19) 

WBC × 109/L 4.5–11 15.11±11.612 5.7±0.48 6.53+1.96 

RBC × million cells per microliter 

(mcL) 

4.5–11 4.11±1.26 5.79±0.55 5.31±0.31 

Hgb, g/L 11.5–15.0 11.30±3.12 16.0±1.97 15.5+1.18 

Platelets × 109/L 150–450 184.95±123.3 306.76±106.77 286.65+86.54 

Neutrophil count, × 109/L 2.0–8.0 13.34±11.38 2.54±1.96 3.22+1.32 

Lymphocyte count, × 109/L 1.5–3.5 0.97±0.66 2.519±0.82 2.54+0.785 

Monocyte count, × 109/L 0.2–0.8 0.63±0.46 0.49±0.21 0.53+0.126 

Eosinophil count, × 109/L 0.04–0.4 0.12±0.23 0.15±0.174 0.22+0.178 

Basophil count, × 109 /L 0.01–0.1 0.039±0.04 0.04±0.022 0.039+0.0236 

Platelet to lymphocyte ratio 36.63–172.68 189.895 121.746 112.766 
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Figure 1 Comparison of RBC count in COVID-19 positive cases of ICU patients, quarantined 

patients with COVID-19 and healthy participants. Red double direction arrow: used to compare the 

p value between various groups. °Outlier (observed data points outside the boundary of the 

whiskers). 

 

 
Figure 2 Comparison of hemoglobin in COVID-19 positive cases of ICU patients, quarantined 

patients with COVID-19 and healthy participants. Red double direction arrow: used to compare the 

p value between various groups. °Outlier (observed data points outside the boundary of the 

whiskers). *The asterisk is used for higher observed data points outside the boundary of the 

whiskers. 

 

 
Figure 3 Comparison of neutrophils in COVID-19 positive cases of ICU patients, quarantined 

patients with COVID-19 and healthy participants. Red double direction arrow: used to compare the 

p value between various groups. °Outlier (observed data points outside the boundary of the 

whiskers). *The asterisk is used for higher observed data points outside the boundary of the 

whiskers. 
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Figure 4 Comparison of lymphocytes in COVID-19 positive cases of ICU patients, quarantined 

patients with COVID-19 and healthy participants. Red double direction arrow: used to compare the 

p value between various groups. °Outlier (observed data points outside the boundary of the 

whiskers). 

 

 
Figure 5 Comparison of monocytes in COVID-19 positive cases of ICU patients, quarantined 

patients with COVID-19 and healthy participants. Red double direction arrow: used to compare the 

p value between various groups. °Outlier (observed data points outside the boundary of the 

whiskers). 

 

 
Figure 6 Comparison of eosinophils in COVID-19 positive cases of ICU patients, quarantined 

patients with COVID-19 and healthy participants. Red double direction arrow: used to compare the 

p value between various groups. °Outlier (observed data points outside the boundary of the 

whiskers). *The asterisk is used for higher observed data points outside the boundary of the 

whiskers. 
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Figure 7 Comparison of basophils in COVID-19 positive cases of ICU patients, quarantined 

patients with COVID-19 and healthy participants. Red double direction arrow: used to compare the 

p value between various groups. °Outlier (observed data points outside the boundary of the 

whiskers). *The asterisk is used for higher observed data points outside the boundary of the 

whiskers. 

 

 
Figure 8 Comparison of WBC count in COVID-19 positive cases of ICU patients, quarantined 

patients with COVID-19 and healthy participants. Red double direction arrow: used to compare the 

p value between various groups. °Outlier (observed data points outside the boundary of the 

whiskers). *The asterisk is used for higher observed data points outside the boundary of the 

whiskers. 

 

 
Figure 9 Comparison of Platelets in COVID-19 positive cases of ICU patients, quarantined patients 

with COVID-19 and healthy participants. Red double direction arrow: used to compare the p value 

between various groups. °Outlier (observed data points outside the boundary of the whiskers). 

 

Leukocytosis, low RBCs (compared to quarantined subjects and controls), low 

haemoglobin (compared to quaran- tined subjects and controls), decreased platelets 

(compared to quarantined subjects and controls), neutrophilic leukocy- tosis, 

lymphocytopenia were some of the prominent features of our study. In Chongqing 
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(China), the common symptoms that were observed were cough, fatigue, fever and 

expectoration; these symptoms were also observed in many other studies.30–33 But some 

major symptoms like myalgia, fever, malaise and chills were also reported34 and 

common symptoms like chest pain and dyspnoea were also reported.35 

The haematological disorders observed in critically ill COVID-19 patients are 

complex and multifactorial. In this study of 38 individuals with COVID-19 hospitalized 

in the ICU of Aseer Hospital, it was seen that  significant  correlation was seen between 

the RBC, Hb, Neutrophil count and Lymphocyte count (p < 0.001) of ICU patients with 

COVID-19 and healthy controls. It was noticed that abnormal hematologic parameters 

(including lymphocytope- nia, neutrophilia and eosinopenia) and declining kidney 

functions were correlated with a greater peril of alarming hospital itinerary. Many 

previous researches have depicted that approximately 5% of SARS-CoV-2 patients 

become grievously sick, evolving organ malfunctions and ultimately failure.36 Recently, 

a study has depicted  irreversible  damage caused to the erythrocyte proteome by 

COVID-19.37 Reactive oxygen species plays a vital role in leading to     the damage of 

the RBCs, memorialize the neutrophil activation. SARS-CoV-2 attacking facilitates iron 

removal from   the heme prosthetic group, which leads to the loss of functional 

haemoglobin.38,39 The authors found that oxidative  stress connected with COVID-19 

damages essential proteins in erythrocytes, including those that influence membrane 

structure and the ability to transport and deliver oxygen. Because mature erythrocytes 

cannot synthesize new proteins to replace damaged ones and the average lifespan of 

erythrocytes is 120 days, the authors hypothesize that the circulation  of irreversibly 

damaged erythrocytes with impaired function could contribute to the long-term effects 

of COVID-19.25 The mechanism behind the lymphopenia in ICU patients might be due 

to the direct attack by the virus in the  lymphocytes or the mechanism might be one  of  

immune-mediated  apoptosis  of  lymphocytes.40–42  The  research  shows that the 

median age of the ICU patients was 55.5 years while the median age of the quarantined 

patients was 25 years; this is same as some previous studies which showed that the 

median age of the patients who were in quarantined with COVID-19 was lower than 

the ICU cohort.43,44 It is a renowned fact that the aged people greater number of limited 

organ function, comorbidities, biological aging, impaired immune system and more 

serious compli- cations, which were pointed out by earlier studies on aged people 

afflicted with COVID-1945,46 hence it is of utmost importance that clinicians should treat 

them as a high-risk group.  

Differential count (Neutrophil, eosinophil, etc) showed some remarkable 

differences from the normal in both ICU and COVID-19 positive cases, which also 

correlated with previous studies. All these add to the remarkable distinction, which can 

be pursued in future studies.47–49 

An essential pathogenetic mechanism in COVID-19 which leads to kidney and 

lung injury is endothelial injury.50–52 Comparison of haematological findings showed 

that the RBC, Hb, Neutrophil count and Lymphocyte count (p < 0.001) of ICU patients 

had significant differences with healthy controls. Materializing evidence hints that 

neutrophil, and the imbalance between neutrophil extracellular trap (NET) which plays 

a key role in the pathophysiology of coagulopathy, inflammation, organ damage, and 

also immunothrombosis, mainly is responsible for the characteristics of severe cases of 

COVID-19.53 This also mostly matches earlier research done on patients with COVID-

19.54 Damage to the endothelium leads to recruitment of per vascular T-cells and 

distorts the alveolar capillary barricade in the lungs.54 A nonspecific inflammatory 
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marker, the PLR, implies concurrent interac- tion between platelet count and 

lymphocyte count, reflects aggregation, as well as inflammatory pathways. In many 

cases, it has been found to be elevated in response to many acute as well as chronic 

proinflammatory conditions. Our study had elevated PLR in ICU, compared to healthy 

controls25 and has reported a strong correlation between elevated PLR and mortality in 

Covid-19 patients like some other studies. 

 

CONCLUSION 

 

Similarly, patient characteristics such as age, leukocyte matter, RBC, platelets and 

differential leukocyte counts can be extensive predictors for tracking the progression of 

the crucial infection observed in SARS-COV-2 patients. The observations it's far obvious 

that, the blood tests have potential medical value in predicting COVID-19 progression. 

Additionally, treatment approaches can be re-defined further to reduce COVID–19 

mortalities in more seriously ill COVID-19 individuals. 
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