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PATHOLOGICAL PARAMETERS HELPFUL IN SCREENING AND 
STRATIFICATION OF COVID-19 PATIENTS 
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ABSTRACT 

Objective: To evaluate the effectiveness of various screening tests in stratification and triage of 
patients suffering from Covid-19.  

Methods:  It was a retrospective study conducted at Departments of Pathology and Medicine Gajju 
Khan Medical College Swabi from 1st January 2021 to 31st August 2021.where was this study 
undertaken and from? To ?. After ethical approval was obtained from the Institutional ethical/review 
board of GKMC/BKMC,. 08 ml of blood from each patient was collected. 05 ml blood was put in a tube 
containing anti-coagulant while remaining blood was put in a tube without anti-coagulant.  Both tubes 
were sent to laboratory for various patholological parameters like complete blood count (CBC), Hb 
level, prothrombin time (PT), blood sugar, urea, C-reactive protein (CRP) and lactic dehydrogenase 
(LDH). For hematological parameters hematology analyzers were used while biochemical parameters 
were performed by automated chemistry analyzer. D-dimer was determined semi quantitively by Latex 
agglutination test.  

Results: A total of 200 Covid-19 patients diagnosed on PCR, were included in the study. Out of 200  
patients 30 (15%) were anemic, 80 patients (40%) had leukocytosis; 74% (148) having lymphocytosis, 
03% (06) had leukocytopenia and 02 % (04) patients having absolute neutropenia. Regarding D-
dimer level, 160 (80 %) patients had level of more than 250-500 ng/ml while 20 % (40) patients had 
500-1000ng/ml. There was a significant difference in the level of D-dimer of mild to moderate versus 
severely ill patients (p=0.0002). Biochemical parameters were mostly deranged in critically ill patients 
showing great significance in terms of p-value (p=0.003).  

Conclusions:  Significant correlation was found in the severity of the disease and values of 
pathological screening parameters. Moreover, these parameters were successfully utilized for 
stratification of Covid-19 patients. 
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INTRODUCTION 

Corona viruses are important human and 
animal pathogens. They are further subdivided 
into four generations, alpha, beta, gamma and 
delta corona viruses1.The corona viruses that 
cause diseases in human include HCOV-229, 
HCVNL63, middle east respiratory syndrome 
corona viruses (MERS-COV) and severe 
respiratory syndrome corona viruses (SARS-
COV and SARS-COV2). Corona viruses are 
medium sized RNA viruses whose names 
derive from their characteristic crown like 
appearance under electron microscope. 
Length of genome of these viruses is 27 to 
32kb2.-6 Corona viruses are widely distributed 
in birds, mammals and bats with a large 
variety in their genotypes2, 3. 
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Most human corona virus infections are mild 
but the previous epidemic of two beta corona 
viruses (MERS-COV, SARS-COV) have 
caused more than 37 % and 10% mortality in 
the   past3, 4. 

Corona viruses are enveloped non-segmented 
positive sense RNA viruses belonging to the 
family coronaviridae, rinoviridae, nidovirales 
and arterviridae 5. They are distributed vastly 
in humans and mammals2.    

The corona viridae family is subdivided into 
torovirinae and coronavirinae subfamilies. 
Coronavirinae is further classified into alpha, 
beta, gamma and delta corona viruses 
(COVs)6. 

They can be isolated from different animal 
species including birds and mammals such as 
camels, dogs, bats, mice and cats. First case 
of corona infection was detected in Wuhan city 
of China in December 2019 and was thus 
named as Covid-19. From Wuhan it spread 
very rapidly to other countries of the world and 
the World Health Organization (WHO) 
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announced the disease as a global pandemic 
on 11th March 2020. It (SARS-COV2) caused 
more than 6 million deaths globally 7. 

Disease caused by the SARS-COV2 is 
classified into mild, moderate sever and 
critical. Most common symptoms of Covid-19 
include fever (98.6%), fatigue (69.6%), dry 
cough and diarrhea.8 Clinical presentation may 
range from asymptomatic patient to septic 
shock and multi-organ dysfunction and 
failure9,10,11. Various Pathological tests are 
used for diagnosis, stratification and triage of 
Covid-19 patients10  

MATERIAL & METHODS 

It was a record based retrospective study. It 
was conducted in the Pathology Department of 
Gajju Khan Medical College (GKMC) and 
Department of Medicine Bacha khan Medical 
Complex (BKMC) Swabi from 1st January 2021 
to 31st August 2021. A total of 200 patients 
during this period were included in the study. 
After initial evaluation of the patients nasal or 
pharyngeal swabs  were taken by rubbing both 
the nostrils or pharynx of them respectively in 
an isolated room for this purpose taking all the 
protective measures. These swabs were 
properly placed  in sterilized and labeled tubes 
and sent to pathology Department for 
diagnosis by PCR. Diagnosed patients were 
admitted in special medical units based on 
their clinical findings. After admission 08 ml 
blood sample of each Covid-19 patient was 
sent for hematological and biochemical tests in 
two special tubes (05 ml in EDTA tube and 03 
ml in non EDTA tube) specified for this 
purpose. EDTA mixed blood was used for full 
blood count and Hb estimation by hematology 
analyzer while non EDTA blood was used for 
separation of serum and then estimation of  
RBS,CRP,LDH,fibrinogen, urea and D.dimer in 
it. 

Complete blood counts were performed on 
blood samples of all these patients by 
hematology analyzer. Values of TLC, platelets 
count and Hb levels  were entered in a 
proforma prepared specifically for this study.  

Latex agglutination test was used for semi 
quantitative estimation of D-dimer fragments in 
the plasma. In this assay monoclonal 
antibodies react with fibrin D-dimer fragments. 
For this assay we took 20 ul of plasma and 
mixed it with 70 ul of D-dimer reagent and 

observed for agglutination for 3 minutes. If 
agglutination did not take place the level of D-
dimers is less than 250 ng per/ml to be 
considered as negative. If agglutination was 
positive, it meant that level of D-dimer was 
more than 250 ng/ml. In positive cases serial 
dilution of the sample was also performed. For 
this purpose, we mixed 100 ul of sample with 
100 ul of saline in one tube labeling it A. We 
also put 100 ul saline in other two tubes 
labeled as B and C. We made a serial dilution 
of 1:2, 1:4 and 1:8 by taking 100 ul from the 
tube A and putting it in tube B. Similarly we 
took 100ul from tube B and put it in the tube C. 
Again, we performed the same procedure for 
agglutination, by taking 70 ul from reagent and 
20 ul from serial dilution mixture present in 
tube A, B and C. Normal level of D-dimer is 
less than 250 ng/ml in an undiluted sample. 
When positive in undiluted sample, its level 
was from 250 to 500 ng/ml. When positive in 
serial dilution of 1:2, its level was 500 to 1000 
ng/ml. If positive agglutination was seen in 1:4 
dilution, D- dimer level was 1000 - 2000 ng/ml 
and if positive in 1:8 dilution D-dimer level was 
more than 2,000 ng/ml. A raised level of   
D.dimer characterized a thromboembolic 
condition in the body and is thus a useful 
marker for health care provider to know within 
three minutes about the hemostatic and 
coagulation defect of the patient. Its negative 
value excludes a thromboembolic condition 
while positive value guides the clinician for 
other supportive investigations. All biochemical 
parameters i.e. RBS, CRP,  LDH, fibrinogen 
and urea were performed by automatic 
chemistry analyzer and entered in the 
proforma already used for hematological 
parameters.  

Statistical analysis: 

All the data were subjected to SPSS Version 
20. Simple descriptive statistics like bivariate 
statistical analysis test and chi square test 
were applied in the analysis for P-value 
estimation. P value of <0.05 was considered 
as significant. 

RESULTS 

A total of 200 Patients of covid-19 were 
included in the study. There were 120 males 
and 80 females. Most of the patients were in 
the age group of 41-60 years comprising 50% 
of the total patients.(table-1) 
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Table-1 Gender and age wise distribution of patients 

 

They were diagnosed by PCR. Samples of 
these patients were subjected to hematology 
analyzer for determination of Hb, TLC and 
platelet count. PT and D-dimer levels were 
also performed from the samples of the 
patients. For PT estimation special tubes were 
used. Blood hemoglobin (Hb), random blood 
sugar (RBS), serum ionic calcium (Ca), C-
reactive protein  (CRP), prothrombin (PT), 
lactate dehydrogenase (LDH) and fibrinogen 
levels  were also estimated. Thus, complete 
hematological, chemical and hemostatic 
pictures of the Covid-19 patients were 
determined.  

In critically ill patients the TLC was significantly 
raised (13,500 ± 6,799.2) compared to mildly 

and moderately ill patients (12,000 ± 6,400.41 
& 9,150.20 ± 4,154.32, p = 0.001). Similarly 
there was significant mean difference of  TLC, 
neutrophils% (N%), lymphocytes% (L%) 
and monocytes% (M%) between cases having  
mild and those having moderate symptoms 
(p = 0.020, p = 0.003, p = 0.003 &  p = 0.004 
respectively). There was a significant 
difference in TLC (p = 0.001), N% (p = 0.000), 
L% (0.001), and L/N ratio (p = 0.001) between 
moderately ill and severely ill patients. 30 out 
of 200 (15%) patients were anemic, 80 
patients (40%) had leukocytosis with most of 
them (74%) having lymphocytosis. 03% (06) 
patients had leukopenia with 02 % having 
absolute neutropenia. (table-2) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Gender Upto 20 years 21-40 years 41-60 years > 60 years Total 

Male 20 25 60 15 120 

Female 10 20 40 10 80 

Total 30 45 100 25 200 
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Table-2 Pathological parameters  in different severity  based groups of Covid-19 patients 

 

Regarding D-dimer level, 160 (80 %) patients had D dimer level of more than 250-500 ng/ml while 20 
% (40) patients had 500-1000ng/ml. There was a significant difference in the level of D-dimer levels of 
mild to moderate versus severely ill patients (p-0.0002) (table-3) 

 

 

 

 

 

 

 

 

 

Pathological 
parameter 

Normal/Increased/
decreased 

Mild 
n=90 

Moder
ate 

n=70 

Severe 
n=40 

Sub 
toatal 

Total cases 

n=200 

TLC Normal 15 3 0 18  

200 Increased 85 66 38 179 

Decreased 0 01 02 03 

Hb Normal 84 56 29 169 200 

Increased 01 0 0 01 

Decreased 05 14 11 30 

RBS Normal 75 50 25 150 200 

Increased 09 16 15 40 

Decreased 06 04 0 10 

CRP increased 84 63 37 184 200 

Normal/decreased 06 07 03 16 

LDH Normal range 25 07 02 32 200 

Increased 63 60 36 159 

Decreased 02 03 02 07 

Fibrinogen increased 85 65 38 188 200 

Normal/decreased 05 05 02 12 

Urea Normal 68 55 25 148 200 

Increased 20 15 15 50 

Decreased 02 0 0 02 
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Table-3, Severity wise distribution of patient on the basis of serum  D.dimer level. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

In group comparison of moderate versus severely ill cases, there was found a significant difference in 
RBS,  CRP,  PT,  LDH and fibrinogen levels (p = 0.001, p = 0006, p=<00.1, p=<0.001 and p=<0.001) 
respectively. Comparison of the mild to severely ill cases showed a significant difference in fibrinogen 

and urea level (p = 0.001 & p = 0.045) respectively. These results show direct relationship with 
severity of the disease. 

DISCUSSION 

Covid-19 is a respiratory infection with 
significant impact on the hematologic system, 
hemostasis and biochemical status of the 
body. Corona virus (covid-19) has a very large 
pattern of respiratory manifestations including 
dry cough, dyspnea, pneumonia, pulmonary 
edema etc. Coagulopathies including elevated 
D-dimer and increased prothrombin time (PT) 
have also been described in covid-19 patient. 
Critically ill patients have complications like 
septic shock, strokes, ischemic limbs, venous 
thromboembolism, increased D-dimer and 
decreased platelets counts with high mortality 
rates.12-13 

Severe complications of Covid-19 include 
acute respiratory distress syndrome (ARDS), 
arthritis, acute cardiomyopathy and shock. 
Thromboembolic complications, Guillain-Barre 

syndrome, conjunctivitis and Lymphopenia 
have also been reported.14-16. Other 
Hematological complications like leucopenia, 
thrombocytopenia and thromboembolism are 
also commonly found in critically ill Covid-19 
patients 17, 18. Patients in our study showed 
almost similar results. 

Coronavirus can infect bone marrow cells19 

causing growth inhibition and apoptosis. It can 
also cause immune damage to blood cells by 
inducing autoantibodies. This way it can cause 
low grade disseminated intra vascular 
coagulation (DIC) which results in decreased 
number of platelets and elevated levels of D-
dimer in blood19. Thrombocytopenia, 
coagulation disorders, increased D-dimer 
levels and elevated PT and APTT levels are 
common in Covid-19 and are associated with 
increased risk of ARDS and death20-22. D-
dimer estimation and PT can therefore serve 

Severity of 
disease 

D.Dimer level Number of patients percentage 

Mild < 250 ng/ml 

 

0  

45 

250-500 ng/ml 

90 

90 

>500 ng/ml 0 

Moderate 

 

< 250 ng/ml 

 

0 35 

250-500 ng/ml 

90 

70 

>500 ng/ml 0 

Severe < 250 ng/ml 

 

0 20 

250-500 ng/ml 

90 

40 

>500 ng/ml 0 

Total  200 100% 
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as diagnostic indicators for disease 
progression23.All these pathological 
derangements are due to immunological 
platelet destruction, inappropriate platelet 
activation, increased consumption of platelets 
and impaired 
megakariopoiesis24.Lymphopenia has also 
been reported in covid-19 patients in Wuhan, 
Singapore and Washington in critically ill 
patients25, 26. Several factors like expression of 
ACE2 receptors on the surface of lymphocytes 
may contribute to covid-19 associated 
lymphopenia.. The SARS- COV-2 may directly 
infect these cells and cause their lysis27. 
Moreover, several cytokines and interleukins 
like IL-6, IL-2, IL-7, interferons, MECP-1 and 
TIVF may promote lymphocyte apoptosis and 
thus decrease in their number28. Cytokine 
activation also causes atrophy of lymphoid 
organs i.e. spleen which impair lymphocyte 
turnover. Lactic acidosis occurring in Covid-19 
patients also contributes in inhibition of 
lymphocyte proleferations29. All the above-
mentioned parameters in these various studies 
showed close similarity to those in our study. 

Covid-19 is associated with pro-thrombotic 
state causing microvascular thrombosis and 
pulmonary embolism30. Similarly, D-dimer and 
PT are significantly elevated in patients having 
severe covid-19. D-dimers are elevated due to 
fibrinolysis occurring in DIC secondary to 
Covid-19 infection31. The study at hand 
showed slightly different results compared to 
these. Reason might be small size of the 
sample, demographic factors or nature of the 
study as being single centered.  

CONCLUSION  

All findings of this study suggest that the 
above mentioned hematological and 
biochemical parameters can be used for 
screening purpose as well as clinical 
stratification and triage of the patients at the 
time of presentation. Similarly, these can be 
used for identification of critically ill patients for 
subjecting them to intensive care in health 
care facilities at the earliest. 

LIMITATIONS 

Limitations of this study are its retrospective 
nature, single center basis and its small 
sample size.  

RECOMMENDATIONS  

This study, if conducted on a large sample 
size involving many centers, its results can be 

made more authentic and applicable to a large 
population. 
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