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INTRODUCTION

 World Health Organization declared COVID-19 
outbreak a pandemic which is caused by corona virus 
(SARS-CoV-2) family. This was first reported in Hubei 
province, Wuhan China at the end of 2019.1 Corona virus 
has single stranded RNA with lipoprotein envelope.2 It 
causes acute respiratory tract infection with variable level 
of severity. In addition to that, other body systems like 
cardiovascular, gastrointestinal and hemopoietic systems 
are also affected.3

 Complete blood count is the most common first line 
investigation done in all the patients, which help and 
facilitate in diagnosis and to assess the response of 
treatment. Increased white blood count with neutrophilia 
and decrease in lymphocyte, eosinophil and basophil 
count are more pronounced in severe cases.  In addition 
to that, D-dimer levels are also elevated.4

 A review article from Sri Lanka showed lymphope-
nia and thrombocytopenia in patients with COVID-19. 
Lymphopenia is seen in about 69.62% whereas thrombo-
cytopenia is seen in about 20-50% patients.5 In one of the 
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ABSTRACT
Objective: To evaluate the efficacy of hematological parameters to predict severity of COVID-19 patients.
Method: This was a cross-sectional comparative study conducted at Central Park Teaching Hospital, Lahore in COVID 
ward and COVID ICU between April 23, 2021 to June 23, 2021. Patients of all ages and both genders with positive 
PCR admitted in the COVID ward and ICU during this time span of two months were included in the study. Data was 
collected retrospectively.
Results: This study included 50 patients with male to female ratio of 1.38:1. Though males are more affected by 
COVID-19 but the difference is not statistically significant. The mean age of the study population was 56.21 and 
the patients in the severe disease group have higher age. It was observed that in severe/critical group the mean 
values of total leukocyte count 21.76×103 µI (p-value= 0.002), absolute neutrophil count 71.37% (p-value=0.045), 
neutrophil lymphocyte ratio (NLR) 12.80 (p-value=0.00) and PT 11.9 seconds (p-value=0.034) and the difference was 
statistically significant. While in severe/critical group, the mean values of hemoglobin 12.03g/dl (p-value=0.075), 
lymphocyte count 28.41% (p-value=0.8), platelet count 226×103 µI (p-value=0.67) and APTT 30.7 (p-value=0.081) and 
the difference was not significantly different between groups. 
Conclusion: It can be concluded from the study that total leucocyte count, absolute neutrophil count and neutrophil 
lymphocyte ratio can predict in-hospital mortality and morbidity in COVID-19 patients.
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studies conducted in Bangladesh, it was observed that  
D-dimers, C-reactive protein and ferritin are good indi-
cators of disease severity in patients with COVID-19 in-
fection.1 Similar observations were observed in a study 
conducted in Iran which showed higher D-dimer and 
deranged coagulation profile along with thrombocyto-
penia and lymphopenia.6

 Ratio of white blood cells to neutrophils and platelet 
count can help to assess the severity of the disease with 
specificity and sensitivity, this observation was made 
in Sweden.7 Similar findings were observed by many 
scientists in local population that hemoglobin levels, total 
leukocyte count, differential leukocyte count and platelet 
count can help in predicting the severity of the disease 
and finding the outcome of the patients.3

 The aim of the present study was to know the efficacy 
of hematological parameters in predicting mortality 
and morbidity in COVID-19 infection. Hematological 
parameters are first line investigation to be requested 
and available in almost every small and large healthcare 
setup. The findings of the study can be compared with 
local and international data, so the local guidelines can 
be established which will help in better management of 
COVID-19 patients and will result in reduction in the 
mortality and morbidity.

METHODS

 This was a cross-sectional comparative study 
conducted in the Central Park Teaching Hospital, 
Lahore in COVID ward and COVID ICU between  April 
23, 2021 to June 23, 2021. Ethical permission was taken 
from ethical committee and institutional research board. 
(Ref. CPMC/IRB-No/1313 on Feb 11, 2022.) Patients’ 
data was collected retrospectively on a pre-formed 
proforma containing patient information regarding 
demographic data, disease severity, disease outcome and 
haematological parameters.
Inclusion & Exclusion Criteria: 
• All patients admitted in the COVID ward and ICU 

during this time span of two months were included 
in the study. 

• Patients of all ages and both genders admitted to the 
COVID ward and COVID ICU during this time frame 
with positive PCR for COVID-19 were included in 
the study.

• Patients under the age of 18 years, pregnant 
females, those with negative PCR and hematological 
malignancy were excluded from the study.

 Demographic and clinical data was taken from the 
patient record files and laboratory data was obtained 
from hospital laboratory. Study population was divided 
into three groups; mild, moderate and severe/critical 
disease according to the WHO interim guidelines.8

 All categorical data including gender, mortality and 
oxygen (O2) saturation and numerical data like hemo-
globin, white blood cell count, neutrophil lymphocyte 
ratio, absolute neutrophil count, lymphocyte count, PT 
and APTT were entered and analyzed by using SPSS ver-
sion 22. Continuous variables were presented by mean 

and standard deviation and were compared by using in-
dependent t-test and for categorical data chi-square test 
was used.  A p-value of ≤0.05 was taken as significant. 

RESULTS

 This study included 50 patients of both genders, 
among these 29(58%) were males while 21(42%) were 
females with male to female ratio of 1.38:1. Though males 
were more affected by COVID-19 but the difference is 
not statistically significant. The mean age of the study 
population was 56.21 years. When age was analyzed 
between study subgroups, it was noted that patients in 
the severe disease group had higher age compared to mild 
and moderate disease groups. The median age of patients 
in different groups is shown in the Table-I. Severe disease 
group patients were of significantly higher age compared 
to others with p-value of 0.003. Age group distribution in 
different severity groups are shown in Fig.1.
 Patients with COVID-19 were assessed for their O2 
saturation; 21 patients had O2 saturation below 93% and 
29 had above 93%. When it was analyzed for severity 
groups, it was observed that more patients in severe/
critical group had O2 saturation <93%. Difference between 
groups with regard to O2 saturation was significant with 
p-value of 0.01. In-hospital mortality was higher in 
severe/critical group and difference between groups was 
significant with p-value of 0.03. The basic features of the 
study population are shown in the Table-I.
 Hematological parameters were compared between 
different clinical severity groups and findings are 
shown in the Table-II. It was observed that total 
leukocyte count (p-value=0.002), absolute neutrophil 
count (p-value=0.045), neutrophil lymphocyte ratio 
(p-value=0.00) and PT (pvalue=0.034) were significantly 
more in the severe/critical group. While Hemoglobin 
(pvalue=0.075), lymphocyte count (p-value=0.8), platelet 
count (p-value=0.67) and APTT (pvalue=0.081) were not 
significantly different between the groups. These findings 
are shown in the Table-II.

Fig.1: Age group distribution in 
different clinical severity groups.
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DISCUSSION

 It is observed in the present study that hematological 
parameters correlate with COVID-19 affected patients’ 
disease severity. Males were more affected than females 
in the current study. Mousavi et al. also showed male 
predominance, though difference was not statistically 
significant, as observed in the current study.9 Jin JM et 
al. also described similar findings in which he further 
elaborated that males had more severe disease compared 
to females.10

 Patients with severe disease were of higher age 
compared to moderate and mild disease. The median 
age of the patients with severe disease was 65 years. 
Previous studies have also shown higher age in patients 
with severe disease and in non-survivors. Laninis et al. 
also reported significantly high age in mortality group.11 
Another study by Pozdnyakova has shown median age 
in patients with COVID-19 admitted in ICU as 64.12 years 
which is similar to the present study.12

 The present study demonstrated that white blood 
cell count, absolute neutrophil count and neutrophil 
lymphocyte ratio was significantly high in severe disease 
group compared to other groups. Previous studies have 
also shown that these parameters are significantly high in 
severe and critically ill patients with COVID-19. A study 
by Bellan et al compared these variable between those 

who were discharged and died. He reported significant 
difference between two groups with respect to white 
cell count, neutrophil count, neutrophil lymphocyte 
ratio, eosinophil and basophils.13 Similarly, Asghar et 
al. described significantly higher total leukocyte count 
and neutrophil lymphocyte ratio in patients with critical 
disease, and those who died compared to those patients 
who had mild disease.14 Neutrophil lymphocyte ratio 
is an independent predictor of prognosis in patients 
with COVID-19 infection.14,15 Another study conducted 
by Toori et al. also showed that higher neutrophil 
lymphocyte ratio is associated with more severe disease.16 

The current study did not find any significant relation 
between lymphocytes count and disease severity, but 
one study in Pakistan showed significant relationship 
between lymphopenia and disease severity.17 Another 
study conducted in China has shown that NLR is 
associated with increased severity of the disease and also 
the mortality in patients with COVID-19 infection.18

 In the current study, no correlation was found 
between severity of disease and hemoglobin level and 
platelet count. A study conducted by Taj et al. also 
described no relation between these parameters and 
clinical severity groups3 but another study conducted 
by Rehman T et al. showed significant difference with 
respect to hemoglobin and platelet count.19 Similarly, 
Elderdery AY et al. also reported significant difference 

COVID and hematological markers

Table-I: Basic characteristics of study population (n=50).

Total Mild Moderate Severe/Critical p-value

Age (Median) 46 52 65 t-test 0.003
Gender 
   Males 
   Females 

29(58%)
21(42%)

7
1

9
7

13
13

Chi-square 0.06

O2 saturation
   >93%
   <93%

29(58%)
21(42%)

01
12

18
09

10
0

Chi-square 0.01

Mortality 19(38%) 2 3 14 Chi-square 0.03

Table-II: Hematological parameters in different severity groups.

Units Mild Disease Moderate disease Severe Disease t-test 
(pvalue)

Hemoglobin g/dl 11.23±2.88 12.68±2.13 12.03±2.88 0.075
Total leukocyte count ×103/µl 21.76±8.07 17.42±7.84 21.76±9.07 0.002
Absolute neutrophil count % 71.37±28.58 74.25±21.18 71.37±28.58 0.045
Lymphocyte count % 22.50±28.41 20.06±20.84 28.41±28.41 0.8
Neutrophil lymphocyte ratio 11.38±11.05 8.20±8.20 12.80±10.56 0.000
Platelets ×103/µl 246.25±56 271.06±79 226.91±86 0.67
PT Seconds 10.7 10.9 11.9 0.034
APTT Seconds 25.3 27.3 30.7 0.081
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of hemoglobin and platelet count between patients with  
COVID-19 and controls.20

 In coagulation profile, PT and APTT was also analyzed 
between groups and only PT was found to be significantly 
different in patients with severe disease group. A study 
by Huang et al; Wan et al., Wu et al. and Zhou et al. 
reported raised PT in patients with severe disease and 
in non-survivors.21-24 Current study couldn’t find any 
significant difference with regard to APTT but a study 
conducted by Taj S et al. has shown significant difference 
in clinical severity groups.3

 Mortality rate in the present study was 38% which  
was very high compared to the previous studies 
conducted locally. This may be due to the fact that 
majority of our patients were from severe/critical 
group who had high mortality and secondly it was 
done in a tertiary care hospital where mostly serious 
patients were admitted. Mortality rate of 5.8% was 
reported by Mehra et al. and another study by Taj S et 
al. reported mortality rate of 7.9%.3,25

Limitation: It was a single centre study where 
randomization was not done. Confounding factors 
cannot be excluded completely.

CONCLUSION

 It can be concluded from the study that total white 
cell count, absolute neutrophil count and neutrophil 
lymphocyte ratio can predict in-hospital mortality and 
morbidity in COVID-19 patients.

RECOMMENDATION

 At the time of admission, keen eye on basic laboratory 
tests can help in risk stratification of the patients. This will 
help in the management of the patients and will result in 
reduction in mortality and morbidity.

Conflict of interest: None. 

Source of Funding: None.

REFERENCES
1. Rahman MA, Shanjana Y, Tushar MI, Mahmud T, Rahman GM, Milan 

ZH, et al. Hematological abnormalities and comorbidities are associ-
ated with COVID-19 severity among hospitalized patients: experience 
from Bangladesh. PLoS One. 2021;16(7):e0255379. doi: 10.1371/journal.
pone.0255379 

2. Letícia de Oliveira Toledo S, Nogueira LS, das Gracas Carvalho M, Rios 
DR, de Barros Pinheiro M. COVID-19: Review and hematologic impact. 
Clin Chim Acta. 2020;510:170-176. doi: 10.1016/j.cca.2020.07.016

3. Taj S, Fatima SA, Imran S, Lone A, Ahmed Q. Role of hematological pa-
rameters in the stratification of COVID-19 disease severity. Ann Med 
Surg. 2021;62:68-72. doi: 10.1016/j.amsu.2020.12.035 

4. Yang H, Xu Y, Li Z, Yan L, Wang J, Liao P, et al. The clinical implica-
tion of dynamic hematological parameters in COVID-19: A retrospec-
tive study in Chongqing, China. Int J. gen. med. 2021;14:4073-4080. doi: 
10.2147/IJGM.S321292

5. Araya S, Wordofa M, Mamo MA, Tsegay YG, Hordofa A, Negesso AE, 
et al. The Magnitude of Hematological Abnormalities Among COVID-19 
Patients in Addis Ababa, Ethiopia. J Multidiscip Healthc. 2021;14:545-554. 
doi: 10.2147/JMDH.S295432

6. Rahman A, Niloofa R, Jayarajah U, Mel DS, Abeysuriya V, Seneviratne SL, 
et al. Hematological abnormalities in COVID-19: A narrative review. Am 
J Trop Med Hyg. 2021;104(4):1188-1201. doi: 10.2147/JMDH.S295432

7. Szklanna PB, Altaie H, Comer SP, Cullivan S, Kelliher S, Weiss L, et al. 
Routine hematological parameters may be predictors of COVID-19 sever-
ity. Front Med. 2021;8:1-5. doi: 10.3389/fmed.2021.682843

8. World Health Organization. Clinical management of severe acute res-
piratory infection when COVID-19 is suspected: www.who.int/internal-
publications-detail/clinical-management-of-severe-acute-respiratory-
infection-when-novel-coronavirus-(ncov)-infection-is-suspected Date last 
updated: 13 March 2020; date last accessed: 10 December 2022.

9. Mousavi SA, Rad S, Rostami T, Rostami M, Mousavi SA, Mirhoseini SA, 
et al. Hematologic predictors of mortality in hospitalized patients with 
COVID-19: a comparative study. Hematology. 2020;25(1):383-88. doi: 
10.1080/16078454.2020.1833435

10. Jin JM, Bai P, He W, Wu F, Liu XF, Han DM, et al. Gender differences 
in patients with COVID-19: focus on severity and mortality. Front Publ 
Health. 2020;8:152. doi: 10.3389/fpubh.2020.00152

11. Lanini S, Montaldo C, Nicastri E, Vairo F, Agrati C, Petrosillo N, et al. 
COVID-19 disease-temporal analyses of complete blood count param-
eters over course of illness, and relationship to patient demographics and 
management outcomes in survivors and non-survivors: a longitudinal 
descriptive cohort study. PloS One. 2020;15(12):e0244129. doi: 10.1371/
journal.pone.0244129

12. Pozdnyakova O, Connell NT, Battinelli EM, Connors JM, Fell G, Kim AS. 
Clinical significance of CBC and WBC morphology in the diagnosis and 
clinical course of COVID-19 infection. Am J Clin Pathol. 2021;155(3):364-
75. doi: 10.1093/ajcp/aqaa231

13. Bellan M, Azzolina D, Hayden E, Gaidano G, Pirisi M, Acquaviva A, et al. 
Simple parameters from complete blood count predict in-hospital mortal-
ity in COVID-19. Dis Markers. 2021;2021:1-7. doi: 10.1155/2021/8863053

14. Asghar MS, Khan NA, Kazmi HSJ, Ahmed A, Hassan M, Jawed R, 
et al. Hematological parameters predicting severity and mortality in 
COVID-19 patients of Pakistan: a retrospective comparative analysis. 
J Community Hosp. Intern Med Perspect. 2020;10(6):514-520. doi: 
10.1080/20009666.2020.1816276

15. Yang AP, Liu JP, Tao WQ, Li HM. The diagnostic and predictive role of 
NLR, d-NLR and PLR in COVID-19 patients. Int. J. Immunopharmacol-
ogy. 2020;84:106504. doi: 10.1016/j.intimp.2020.106504

16. Toori KU, Qureshi MA, Chaudhry A, Safdar MF. Neutrophil to lympho-
cyte ratio (NLR) in COVID-19: A cheap prognostic marker in a resource 
constraint setting. Pak J Med Sci. 2021;37(5):1435-1439. doi: 10.12669/
pjms.37.5.4194

17. Toori KU, Qureshi MA, Chaudhry A. Lymphopenia: A useful predictor of 
COVID-19 disease severity and mortality. Pak J Med Sci. 2021;37(7):1984-
1988. doi: 10.12669/pjms.37.7.4085

18. Long X, Zhang T, Duan S. Diagnostic value of neutrophil-to-lymphocyte, 
lymphocyte-to-monocyte and platelet-to-lymphocyte ratio among pa-
tients with COVID-19 pneumonia: A retrospective study. Pak J Med Sci. 
2022;38(5):1118-1125. doi: 10.12669/pjms.38.5.5798

19. Rahman T, Khandakar A, Hoque ME, Ibtehaz N, Kashem SB, Masud R, et 
al. Development and Validation of an Early Scoring System for Prediction 
of Disease Severity in COVID-19 using Complete Blood Count Parameters. 
IEEE Access. 2021;9:120422-120441. doi: 10.1109/ACCESS.2021.3105321

20. Elderdery AY, Elkhalifa AM, Alsrhani A, Zawbaee KI, Alsurayea SM, 
Escandarani FK, et al. Complete Blood Count Alterations of COVID-19 
Patients in Riyadh, Kingdom of Saudi Arabia. J Nanomat. 2022;2022:1-6. 
doi: 10.1155/2022/6529641

21. Huang C, Wang Y, Li X, Ren L, Zhao J, Hu Y, et al. Clinical features of 
patients infected with 2019 novel coronavirus in Wuhan, China. Lancet. 
2020;395(10223):497–506. doi: 10.1016/s0140-6736(20)30183-5

22. Wan S, Xiang Y, Fang W, Zheng Y, Li B, Hu Y, et al. Clinical features 
and treatment of COVID-19 patients in northeast Chongqing. J Med Virol. 
2020;92:797-806. doi: 10.1002/jmv.25783 

23. Wu C, Chen X, Cai Y, Xia J, Zhao X, Xu S, et al. Risk factors associated 
with acute respiratory distress syndrome and death in patients with coro-
navirus disease 2019 pneumonia in Wuhan, China. JAMA Intern Med. 
2020;180:934-943. doi: 10.1001/jamainternmed.2020.0994

24. Zhou F, Yu T, Du R, Fan G, Liu Y, Liu Z, et al. Clinical course and risk fac-
tors for mortality of adult inpatients with COVID-19 in Wuhan, China: A 
retrospective cohort study. Lancet. 2020;395:1054-62. doi: 10.1016/S0140-
6736(20)30566-3

25. Mehra MR, Desai SS, Kuy S, Henry TD, Patel AN. Cardiovascular 
disease, drug therapy, and mortality in COVID-19. N Engl J Med. 
2020;382(25):e102. doi: 10.1056/NEJMoa2007621

Authors’ Contributions: NM: Study design, data collection, 
writing the manuscript, formulation of tables reviewed 
and approved. She is also responsible for the integrity and 
accuracy of the study. ZR: Statistical analysis, interpretation 
of data, manuscript writing and revising it critically for 
important intellectual content. AS: Statistical analysis, 
interpretation of results, reviewed and approved the 
manuscript. MK: Data collection, writing the manuscript, 
formulation of tables, reviewed and approved.

Namra Mahmood et al.

https://doi.org/10.1371/journal.pone.0255379
https://doi.org/10.1371/journal.pone.0255379
https://doi.org/10.1016%2Fj.cca.2020.07.016
https://doi.org/10.2147/IJGM.S321292
https://doi.org/10.2147/IJGM.S321292
https://doi.org/10.2147%2FJMDH.S295432
https://doi.org/10.3389%2Ffmed.2021.682843
http://www.who.int/internal-publications-detail/clinical-management-of-severe-acute-respiratory-infection-when-novel-coronavirus-(ncov)-infection-is-suspected
http://www.who.int/internal-publications-detail/clinical-management-of-severe-acute-respiratory-infection-when-novel-coronavirus-(ncov)-infection-is-suspected
http://www.who.int/internal-publications-detail/clinical-management-of-severe-acute-respiratory-infection-when-novel-coronavirus-(ncov)-infection-is-suspected
https://doi.org/10.3389%2Ffpubh.2020.00152
https://doi.org/10.1371%2Fjournal.pone.0244129
https://doi.org/10.1371%2Fjournal.pone.0244129
https://doi.org/10.1155/2021/8863053
https://doi.org/10.1016%2Fj.intimp.2020.106504
https://doi.org/10.12669/pjms.37.5.4194
https://doi.org/10.12669/pjms.37.5.4194
https://doi.org/10.1155/2022/6529641
https://doi.org/10.1002%2Fjmv.25783

	_GoBack
	_Hlk118207081
	_GoBack
	_Hlk92138754
	_GoBack
	_GoBack
	_GoBack
	_Hlk64470489
	_Hlk64459541
	_Hlk87560551
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	OLE_LINK69
	OLE_LINK7
	OLE_LINK9
	OLE_LINK5
	OLE_LINK10
	OLE_LINK8
	OLE_LINK13
	OLE_LINK14
	OLE_LINK19
	OLE_LINK15
	_GoBack
	_GoBack
	_GoBack
	_Ref3327
	_GoBack
	_GoBack
	_Hlk116486558
	_Hlk115941283
	_Hlk113741367
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	OLE_LINK1
	_Hlk122303700
	_GoBack
	_GoBack
	ethics_statement
	_GoBack
	conflict_of_interest
	funding_statement
	_Hlk101513502
	_GoBack
	_Hlk106659778
	_Hlk100996211
	_Hlk110277773
	_Hlk107840969
	_Hlk110277829
	_Hlk107841030
	_Hlk110277912
	_Hlk107139660
	_Hlk107841735
	_Hlk109742524
	_Hlk107841896
	_GoBack
	_Hlk113878862
	_Hlk113446750
	_Hlk113447613
	_Hlk113447097
	_Hlk112927412
	_Hlk113876489
	_Hlk112702405
	_Hlk113876529
	_Hlk113877722
	_Hlk113878486
	_Hlk113876588
	_Hlk112927488
	_Hlk112930447
	_Hlk113358159
	_Hlk113878197
	_GoBack
	_Hlk125123268
	_Hlk105353036
	_Hlk81569967
	_Hlk82260851
	_Hlk81574806
	_GoBack
	_Hlk86148866
	OLE_LINK1
	_GoBack
	_Hlk37670211
	_Hlk39965446
	_Hlk39965896
	_Hlk39966042
	_Hlk38964758
	_Hlk39966716
	_Hlk39923377
	_GoBack
	_Hlk101009958
	_Hlk39966851
	_Hlk108247382
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_Hlk108350803
	_GoBack

