
INTRODUCTION
Coronavirus disease 2019 (COVID-19) is an infectious disease 
caused by a newly discovered coronavirus named severe 

1acute respiratory syndrome coronavirus 2 (SARS-CoV-2).  
Since its emergence in Dec. 2019, the disease has rapidly 
spread worldwide leading to an ongoing pandemic. COVID- 
19 may present with mild, moderate, or severe illness; the 
latter includes severe pneumonia, ARDS, sepsis and septic 
shock, multiorgan failure. Most people develop a mild, 
uncomplicated respiratory illness with non specic symptoms 
such as fever, cough, sore throat, nasal congestion, malaise, 

2-4headache.

Diagnosis is conrmed by reverse-transcription polymerase 
chain reaction (RTPCR) test. Other laboratory and 
radiological investigations also are a part of routine workup 

5during the course of illness in these patients.  Complete blood 
count (CBC) is a routinely performed hematological 
investigation. Total leucocyte count(TLC) and derived 
parameters like Neutrophil lymphocyte ratio (NLR), 
Lymphocyte Monocyte ratio (LMR) and Platelet Lymphocyte 
ratio (PLR) are measures of systemic inammatory response 
and have been proposed as markers to assist in the diagnosis, 

5-7early warning, and risk stratication of infectious diseases.

Many studies from China and other parts of the world have 
shown alterations in these hematological parameters 

 associated with COVID-19 infection and have shown 
prognostic value of many of these parameters in predicting 

2,8-13the disease severity in these patients.  However, few studies 
from India are available in this context. The present study was 
thus planned with the aim to assess the CBC parameters in 
COVID-19 patients in the Indian population.

Material & Methods
It was an observational study conducted in the Department of 
Pathology, Govt. Medical College, Jammu w.e.f. Sept. 2020 to 
Jan. 2021. All laboratory conrmed COVID-19 patients 

admitted to GMC and associated hospitals were included in 
the study. The patients included had clinically moderate to 
severe disease based on revised guidelines issued by the 

4 Ministry of Health and Family Welfare, Government of India.
The study was approved by Institute's Ethics Committee (IEC).

Demographic details and clinical status of these patients were 
noted. Venous blood samples from these patients collected in 
EDTA anticoagulant tubes were received in the hematology 
laboratory for routine Complete Blood Count(CBC) test. These 
samples were run on automated 5-part hematology analyzer. 
Various CBC parameters obtained were evaluated. The 

14interpretation was done as per the international standards.  
Derived ratios were also calculated. These parameters were 
also compared with the clinical severity of the patients.

Results were presented as percentages for qualitative data 
and as mean and standard deviation (SD), median for 
continuous variables along with range values. The CBC 
parameters (mean) of patients with moderate disease were 
compared with that of patients with severe disease by 
unpaired t-test. A P-value of < 0.05 was considered 
statistically signicant.

RESULTS:
A total of 304 patients' samples were received. Male patients 
were 219 (72%) and female patients were 85 (28%) with 
male:female ratio of 2.6:1. Median age of patients was 55 
years.

The CBC parameters of these patients were analysed as 
shown in Table 1. Anemia was present in 130 males (Hb < 13 
g/dl) and 62 females (Hb <12 g/dl). 

Leucocytosis was seen in 93(30.6%) and leucopenia in 
23(7.6%) patients. Absolute neutrophil count was raised 
(neutrophilia) in 155(51%), decreased in 11(3.6%) patients; 
lymphocytosis seen in 1(0.3%), lymphopenia in 94(31%) 
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patients; monocytosis in 13(4.3%), monocytopenia in 5(1.6%) 
patients; eosinophilia seen in 1(0.3%) and eosinopenia in 
149(49%) patients.

Table 1: CBC Parameters In COVID-19 Patients

5,11 Among the derived ratios, NLR was raised (>3.1) in 
5,13243(80%); LMR was decreased(<2.1) in 134(44%) patients. 

Thrombocytopenia (<1.5 lac/cumm) was seen in 126(41.4 %), 
thrombocytosis (>4.5 lac/cumm) in 7(2.3%) patients while 
platelet counts were normal in 171(56.3%) patients. Platelet 
count <1lac/cumm seen in 41(13.5%) patients.

About 247 patients had moderate disease and 57 patients had 
severe disease. The CBC parameters in patients with 
moderate disease are as shown in Table 2. Leucocytosis was 
seen in 64(25.9%), leucopenia in 23(9.3%); neutrophilia in 110 
(44.5%), neutropenia in 10(4%), neutrophilic leucocytosis in 
64(25.9%); lymphopenia in 68 (27.5%); monocytosis in 10(4%), 
monocytopenia in 3(1.2%); eosinopenia in 124(50.2%) 
patients. NLR was increased in 195(78.94%), LMR < 2.1 in 
97(39.3%) patients. Thrombocytopenia was seen in 
102(41.3%) and thrombocytosis in 8(3.2%) patients.

Table 2: CBC Parameters In COVID-19 Patients With 
Moderate Disease

The CBC parameters in patients with severe disease are as 
shown in Table 3. Leucocytosis was seen in 29(51%), 
neutrophilia in 45(79%), neutropenia in 1(2%) and 
neutrophilic leucocytosis in 29(51%); lymphopenia in 26 

(45.6%), monocytosis in 3(5%), eosinopenia in 24(42%) 
eosinophilia in 1(1.75%), raised NLR in 52(91%), decreased 
LMR(<2.1) in 37(65%), thrombocytopenia in 24(42%) and 
thrombocytosis in 1(1.75%) patients.

Table 3: CBC Parameters In COVID-19 Patients With Severe 
Disease

The CBC parameters of patients with moderate disease were 
compared with parameters of patients with severe disease. 
Mean leucocyte count, mean absolute neutrophil count were 
signicantly raised (P <0.0001), mean absolute lymphocyte 
count signicantly decreased (P=0.011) and mean absolute 
eosinophil count was signicantly higher (P=0.0005) in severe 
disease than moderate disease. However, mean absolute 
monocyte count and mean absolute basophil count show no 
statistically signicant difference between moderate and 
severe disease (P=0.26, P=0.96). Among the derived ratios, 
mean NLR and mean PLR were signicantly higher (P 
<0.0001, P=0.005) and mean LMR was signicantly 
decreased in severe disease (P <0.0001). 

Mean hemoglobin shows a statistically signicant difference 
(decreasing trend) (P=0.004), mean RBC count shows 
marginally signicant difference(P=0.04) between moderate 
and severe disease. Mean platelet count shows no signicant 
difference between moderate and severe disease (P=0.34).

DISCUSSION:
COVID-19 primarily manifests as a respiratory tract infection, 
however, is regarded as a systemic disease involving multiple 
systems including cardiovascular, respiratory, gastrointestinal, 

15 neurological, hematopoietic and immune system. Interaction 
of SARS-CoV-2 with immune system and subsequent 
dysfunctional immune responses with hyperinammation are 

4associated with disease progression.

Blood samples from a total of 304 COVID-19 patients were 
analysed for complete blood counts in the present study. 

5Majority patients were males similar to studies by Nath et al  
16and Anegundi et al.  Median age of patients was 55 years 

2similar to study by Liao et al.  

6Mean RBC count (4.21x10 /µL,SD=0.69) is within normal 
16limits, comparable to studies by Anegundi et al.  and Nath et 

17al;  Mean hemoglobin concentration was 12.05 g/dl 
17(SD=1.93), comparable to study by Nath et al.

3Mean Total leucocyte count (TLC) was 9.66x10 /µL (SD- 4.80), 
3median was 8.89x10 /µL, was within normal limits similar to 

16 17studies by Anegundi et al.  and Nath et al.  Leucocytosis was 
seen in 93(30.6%) patients and leucopenia in 23(7.6%) 
patients. 13.9%(47/338) patients showed leucocytosis in study 

16 9by Anegundi et al. In a study by Fan et al,  leucopenia was 
observed in 19 patients(29.2%). 
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CBC parameter Mean SD Median Range

RBC              
6(x10 /µL)

4.25 0.67 4.28 2.1–6.44

Hb  (g/dL) 12.2 1.9 12.3 6.7–16.9 

WBC/TLC    
3(x10 /µL)

9.03 4.4 8.42 0.91–30.16

ANC             
3(x10 /µL)

7.2 4.11 6.56 0.58–27.08

ALC              
3(x10 /µL)

1.27 0.78 1.1 0.17–4.3

AMC            
3(x10 /µL)

0.51 0.30 0.45 0.07–1.58

AEC              
3(x10 /µL)

0.03 0.04 0.01 0–0.26

NLR 8.05 8.18 5.37 0.75–64.23

LMR 3.07 2.11 2.57 0.56–13.78

PLR 204.23 181.15 166.67 24.52–1688.23

Platelet count 
3(x10 /µL)

190 99 167 36,000–575 

CBC parameter Mean SD Median Range

RBC                  
6(x10 /µL)

4.04 0.75 4.05 1.8–5.49

Hb   (g/dL) 11.39 1.94 11 7.1–16.6
3WBC (x10 /µL) 12.39 5.52 10.61 4.27–31.65

3ANC (x10 /µL) 10.75 5.62 8.4 1.63–29.06

ALC                  
3(x10 /µL)

0.99 0.67 0.75 0.19–2.87

3AMC (x10 /µL) 0.56 0.25 0.49 0.15–1.39

AEC                  
3(x10 /µL)

0.08 0.22 0.01 0–1.62

NLR 19.14 21 11.09 1.27–121

LMR 1.84 1.13 1.48 0.3–5.29

PLR 289.16 291.57 157.69 4.39–1395.83

Platelet count  
3(x10 /µL)

176.49 88.54 146 12-514

CBC parameter Mean SD Median Range

Red Blood Cell(RBC) 
6Count (x10 /µL)

4.21 0.69 4.25 1.8-6.44

Hemoglobin(Hb) (g/dL) 12.05 1.93 12.1 6.7-16.9

White Blood Cell(WBC) 
3Count        (x10 /µL)

9.66 4.80 8.89 0.91-31.65

Absolute Neutrophil 
3Count(ANC)  (x10 /µL)

7.87 4.63 7.04 0.58-29.06

Absolute Lymphocyte 
3Count(ALC) (x10 /µL)

1.22 0.77 1.07 0.17-4.3

Absolute Monocyte 
3Count(AMC)   (x10 /µL)

0.52 0.29 0.47 0.07-1.58

Absolute Eosinophil 
3Count(AEC)    (x10 /µL)

0.04 0.10 0.02 0-1.62

Absolute Basophil Count                 
3(x10 /µL)

0.01 0.01 0.01 0-0.06

NLR 10.03 12.27 6.56 0.75-121

LMR 2.84 2.02 2.35 0.3-13.78

PLR 220.16 208.46 167.35 4.39-
1688.23

3Platelet Count  (x10 /µL) 187 97.78 164 12,000-575



3Mean Absolute Neutrophil Count (ANC) was 7.87 x10 /µL(SD- 
34.63) (higher), median was 7.04 x10 /µL in the present study. 

High ANC was seen in 155 (51%) patients. Mean, median ANC 
2,16,17were normal in previous studies. Mean lymphocyte count in 

3 3our study was 1.22 x10 /µL (SD-0.77), median 1.07 x10 /µL, is 
2within normal limits similar to studies by Liao et al , Anegundi 

16et al.  Lymphopenia was seen in 94 (31%) patients in our 
study. Low ALC(<1,000/cmm) was observed in 19(5.62%) 

16patients in study by Anegundi et al.  COVID-19 associated 
lymphopenia has been proposed to be due to lymphocyte exit 
from blood circulation to inltrate pulmonary tissue, direct 
lysis of virus infected cells, cytokine induced lymphocyte 
apoptosis and cytokine activation associated atrophy of 

15,17lymphoid organs impairing lymphocyte turnover.

3Mean monocyte count was 0.52 x10 /µL(SD-0.29), median 0.47 
3x10 /µL, is within normal limits, comparable to studies by Liao 

2 17et al  and Nath et al. Mean eosinophil count in our study was 
3 30.04 x10 /µL (SD-0.10), median 0.02 x10 /µL, is within normal 

2limits, comparable to study by Liao et al.  However, low 
eosinophil count was seen in 149 (49%) patients in our study. 
Eosinopenia was observed in 129(38.1%) patients in study by 

16 3Anegundi et al.  Mean basophil count was 0.01 x10 /µL, 
3median 0.01 x10 /µL, is within normal limits, similar to study by 

2Liao et al.

3Mean platelet count was 187 x10 /µL (SD-97.78), median 164 
3x10 /µL in our study, is within normal range comparable to 

2,16,17 9 studies. Platelet count <100 x 10 cells/L was observed in 
271/380 (19%)  while in our study platelet count < 1 lac/cumm 

was seen in 41 (13.5%) patients. Mean NLR was 10.03(SD-
12.27), median 6.56, was higher in our study. It was normal in 

16,17previous studies. LMR >2.1(cut-off) (mean 2.84, median 
172.35) in present study is comparable to study by Nath et al.

Statistically signicant differences were seen for white blood 
cell counts, absolute neutrophil count, absolute lymphocyte 
count, absolute eosinophil count and for derived ratios i.e. 
NLR, LMR and PLR; hemoglobin and RBC count between 
patients with moderate and severe disease in our study. The 

2,18,19ndings were comparable to previous studies.

Thus, the present study on 304 hospitalized COVID-19 
patients shows overall mean RBC count and mean WBC count 
within normal range, raised mean absolute neutrophil count 
(neutrophilia), normal mean absolute lymphocyte count, 
mean monocyte count and mean eosinophil count, raised 
mean NLR, normal mean LMR and normal mean platelet 
count. Patients with severe disease show signicantly raised 
WBC count and absolute neutrophil count, signicantly 
decreased absolute lymphocyte count, signicantly higher 
eosinophil count, signicantly higher NLR, PLR and 
signicantly decreased LMR with no signicant difference in 
absolute monocyte count and platelet count.

CONCLUSION:
Routine monitoring of CBC parameters in COVID – 19 patients 
during the course of illness is a simple, rapid means to assess 
disease severity and progression in these patients.

REFERENCES:
1. Guan, W-j., Ni, Z-y., Hu, Y., Liang, W-h., Ou, C-q., He, J-x.,...Zhong, N-s.(2020). 

Clinical characteristics of coronavirus disease 2019 in China. New England 
Journal of Medicine,382:1708-1720.https://doi.org/10.1056/NEJMoa2002032

2. Liao, D., Zhou, F., Luo, L., Xu, M., Wang, H., Xia, J., Gao, Y., Cai, L., Wang, Z., 
Yin, P., Wang, Y., Tang, L., Deng, J., Mei, H., & Hu, Y. (2020). Haematological 
characteristics and risk factors in the classication and prognosis evaluation 
of COVID-19:A retrospective cohort study. The Lancet Haematology, 7 (9) ,e 
671–e678.https://doi.org/10.1016/S2352-3026(20)30217-9

3. Huang, C., Wang, Y., Li, X.,…Cao, B.(2020). Clinical features of patients 
infected with 2019 novel coronavirus in Wuhan, China. Lancet,395(10223): 
497-506.https://doi.org/10.1016/S0140-6736(20)30183-5

4. Clinical Management Protocol for COVID19. Retrieved from https:// www. 
mohfw.gov.in

5. Nath, D., Madan, U., Singh, S., Tiwari, N., Madan, J., & Agrawal, R. (2020). 
CBC parameters and morphological alterations in peripheral blood cells in 
COVID-19 patients: Their signicance and correlation with clinical course. 

International Journal of Health and Clinical Research, 3(10), 95–108. https:// 
www.ijhcr.com/index.php/ijhcr/article/view/415

6. Peng, J., Qi, D., Yuan, G., Deng, X., Mei, Y., Feng, L., & Wang, D. (2020). 
Diagnostic value of peripheral hematologic markers for coronavirus disease 
2019 (COVID-19): A multicenter, cross-sectional study. Journal of clinical 
laboratory analysis,34(10), e23475.https://doi.org/10.1002/jcla.23475

7. Maguire, D., Richards, C., Woods, M., Dolan, R., Wilson, Veitch. J, Sim, 
W.M.J,…. McMillan, D.C.(2021). The systemic inammatory response and 
clinicopathological characteristics in patients admitted to hospital with 
COVID-19 infection: Comparison of 2 consecutivecohorts. Plo SONE, 16(5): e 
0251924.https://doi.org/10.1371/journal.pone.0251924

8. Blomme, S., Smets, L., Van Ranst, M., Boeckx, N., & Van Laer, C. (2020). The 
inuence of COVID-19 on routine hematological parameters of hospitalized 
patients. Acta Clinica Belgica, 1–6. https:// doi. org/ 10.1080/ 17843286. 2020. 
1814649

9. Fan, B. E., Chong, V., Chan, S., Lim, G. H., Lim, K., Tan, G. B., Mucheli, S. S., 
Kuperan, P., & Ong, K. H. (2020). Hematologic parameters in patients with 
COVID-19 infection. American journal of hematology,95(6),E131–E134. 
https://doi.org/10.1002/ajh.25774

10. Yang, A. P., Liu, J. P., Tao, W. Q., & Li, H. M. (2020). The diagnostic and predictive 
role of NLR, d-NLR and PLR in COVID-19 patients. International 
immunopharmacology, 84, 106504. https:// doi. org/10.1016/ j.intimp. 2020. 
106504

11. Liu, J., Liu, Y., Xiang, P.,…Wang, X. (2020). Neutrophil-to-lymphocyte ratio 
predicts critical illness patients with 2019 coronavirus disease in the early 
stage. Journal of Translational Medicine 18, 206.https://doi.org/10.1186/ 
s12967-020-02374-0

12. Erdogan, A., Can, F. E., & Gönüllü, H. (2021). Evaluation of the prognostic role 
of NLR, LMR, PLR, and LCR ratio in COVID-19 patients. Journal of medical 
virology, 93(9), 5555–5559.https://doi.org/10.1002/jmv.27097

13. Lissoni, P., Rovelli, F., Monzon, A., Privitera, C., Messina, G., & Porro, G. (2020). 
Evidence of Abnormally Low Lymphocyte-To-Monocyte Ratio In Covid-19-
Induced Severe Acute Respiratory Syndrome, Journal of Immunology and 
Allergy,1(2),1-6.https://doi.org/10.37191/Mapsci-2582-6549-1(2)-011

14. Bain, B., Bates, I., Laffan, M. (2017) Dacie and Lewis Practical Haematology. 
China: Elsevier

15. Terpos, E., Ntanasis-Stathopoulos, I., Elalamy, I., Kastritis, E., Sergentanis, 
N.T., Politou, M., Psaltopoulou, T., Gerotziafas, G., & Dimopoulos, M.A. (2020). 
Hematological ndings and complications of COVID-19. American Journalof 
Hematology,1–14.https://doi.org/10. 1002/ajh.2582

16. Anegundi, R., Rajeswari, T., A, Arathi.C., & S, Raghavendra.M. (2020). Impact 
of covid-19 on hematological parameters-A single centre study, India. 
International Journal of Scientic Research,9(12), 4-6. https://www.doi.org/ 10. 
36106/ijsr/7200285

17. Nath, D., Tiwari, N., Madan, J., Singh, S., Bajpai, P., Madan, U., & Verma, S.R. 
(2020). Hematological parameters as a simple and evolving predictor for the 
clinical guidance and management of covid-19 patients: their precision role 
in the covid era from an observation study of 60 patients from a teaching 
institute of north India. International Journal of Scientic Research.9(7):48-
51.https://www.doi.org/10.36106/ijsr

18. Pozdnyakova, O., Connell, N.T., Battinelli, E.M., Connors, J.M., Fell, G., & Kim, 
A.S. (2021). Clinical Signicance of CBC and WBC Morphology in the 
Diagnosis and Clinical Course of COVID-19 Infection. American journal of 
clinical pathology,155(3),364–375.https://doi.org/10.1093/ajcp/aqaa231

19. Jain, R., Gopal, A., Pathak, B.K., Mohakuda, S.S., Tilak, T., & Singh, A.R.(2021). 
Neutrophil-to-Lymphocyte Ratio and Platelet-to-Lymphocyte Ratio and Their 
Role as Predictors of Disease Severity of Coronavirus Disease 2019 (COVID-
19). Journal of laboratory physicians, 13(1), 58–63.https://doi.org/10.1055/s-
0041-1723057

  X 53GJRA - GLOBAL JOURNAL FOR RESEARCH ANALYSIS

VOLUME - 10, ISSUE - 11, NOVEMBER - 2021 • PRINT ISSN No. 2277 - 8160 • DOI : 10.36106/gjra


