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Abstract: 
INTRODUCTION: Hypercoagulability due to severe viral pneumonia is not novel. Patients with COVID-19 

pneumonia exhibit coagulation abnormalities, most commonly elevated levels of fibrinogen and D-dimer, often 

with mild thrombocytopenia. Three stages of COVID-19-associated coagulopathy have been proposed: stage 1 

showing elevated D-dimer, stage 2 showing elevated D-dimer together with mildly prolonged PT/INR and aPTT 

and mild thrombocytopenia, and stage 3 with critical illness and laboratory studies progressing towards classic 
DIC. 

METHODOLOGY: The present study is a prospective hospital based cross sectional study Conducted in 

patients admitted in Intensive care unit at Dr. Shankar Rao Chavan Government Medical College Nanded 

between April 1st 2021 to April 30th 2021. 312 patients were included in the study. 

RESULTS: A total of 312 patients were admitted during the study period. The mean age of the patients was 

46.43 + 17.13 years, ranging from 19 to 89 years. patients had at least one chronic comorbidity. Hypertension 

(14.10%), diabetes (10.26%), and both hypertension and diabetes (10.26%). On bivariate analysis the 

decreased platelet counts and raised APTT and D-Dimer and the presence of co morbidity were statistically 

significant. Any co morbidity emerged as the independent risk factor for the mortality in multivariate analysis. 

CONCLUSION: COVID-19 patients with low levels of PLT, high PT and INR that were associated with poor 

prognosis. The abnormal pattern of coagulation parameters was highly associated with comorbidities and 
mortality. 
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I. Introduction: 
People are going through a battle against novel coronavirus pneumonia (COVID-19) all over the world. 

80% of patients infected by SARS-CoV-2 may be asymptomatic or only mildly symptomatic, but around 10% 

develop severe respiratory symptoms that evolve to acute respiratory distress syndrome (ARDS) 1. 

Men are well known to be infected more frequently than women, and the elderly and patients with 

comorbidities (such as cardiovascular disease, hypertension, diabetes, and obesity) are more likely to develop 

more severe disease 2,3,4. However, severe disease can develop even in young people and those without 

comorbidities, and many points remain unclear regarding what factors contribute to the outcomes.  
SARS-CoV-2 causes lung inflammation which progresses to cytokine storm in the most severe cases. 

The lungs of patients with COVID-19 show extensive alveolar and interstitial inflammation 5. Severe pulmonary 

inflammation causes activation and damage of the pulmonary vasculature and may trigger pulmonary 

thrombosis early in the disease course 6.  

Hypercoagulability due to severe viral pneumonia is not novel. This increased VTE incidence in 

COVID-19 patients is similar to that seen in patients with other epidemic coronavirus pneumonias, including 

severe acute respiratory syndrome (SARS) and Middle East respiratory syndrome (MERS- CoV)7.8. The SARS-

CoV-2 virus does not appear to have intrinsic procoagulant effects itself; rather, the coagulopathy is most likely 

the result of the profound COVID-19 inflammatory response and endothelial activation/damage 9. 

Patients with COVID-19 pneumonia exhibit coagulation abnormalities, most commonly elevated levels 

of fibrinogen and D-dimer, often with mild thrombocytopenia 
9,10

.  In more severely affected patients, a 
disseminated intravascular coagulopathy (DIC)-like state can develop with relatively mild prolongation of the 

PT and aPTT (while fibrinogen tends to remain normal/elevated) 9. However, D-dimer levels are elevated far 

out of proportion to any abnormalities detected in the PT/INR, aPTT, fibrinogen level, or platelet count; these 

findings are unusual for DIC, as defined by the criteria of the International Society of Thrombosis and 

Hemostasis (ISTH) 11.  Unlike the pattern seen in classic DIC from bacterial sepsis or trauma, in COVID-19 
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prolongation of the aPTT and/or PT is minimal12, thrombocytopenia is mild (a platelet count of 100–150 

×109/L), hypofibrinogenemia is rare, and laboratory results supporting hyperfibrinolysis are uncommon13.  

COVID-19-associated coagulopathy is the term used to describe this spectrum of coagulation changes. 
Three stages of COVID-19-associated coagulopathy have been proposed: stage 1 showing elevated D-dimer, 

stage 2 showing elevated D-dimer together with mildly prolonged PT/INR and aPTT and mild 

thrombocytopenia, and stage 3 with critical illness and laboratory studies progressing towards classic DIC 6.  

Respiratory failure is the most common cause of death, but coagulation activation accompanied by 

excessive immune/infammatory reactions (representing the so-called cytokine storm), thrombosis and 

disseminated intravascular coagulation (DIC), and progression to multiple-organ failure are also causes of death 
14-18. In particular, thrombosis and DIC can lead to a rapid deterioration in condition. 

 

II. Methodlogy: 
The present study is a prospective hospital based cross sectional study. The study subjects for the 

present study included the patients admitted in Intensive care unit at Dr. Shankar Rao Chavan government 

medical college Nanded between April 1st 2021 to April 30th 2021. 

 

STUDY TOOLS: 

After obtaining the clearance from the institutional ethics committee the necessary data for the conduction of the 

study was collected from the central laboratory of the medical college. 

The patient’s consent was taken when conscious for the utilization of necessary data, when not possible the 

consent from the nearest possible was taken.  

 

SAMPLE SIZE: 
All the patients admitted to ICU during the prescribed study period were included in the study. A total of 312 

samples were included in the study. 

 

OUTCOME OF ILLNESS:  According to clinical progression, outcomes in endpoints were divided into two 

types: hospital discharge, and death. 

 

STATISTICAL ANALYSIS: 

The master chart of the collected data was prepared in Excel Sheet. The data was analyzed using statistical 

software Epi info 07 software and was presented in the form of tables, figures, graphs and diagrams wherever 

necessary. Bivariate analysis and multivariate analysis tests were used for the analysis of the data. 

 

III. Results 
Clinical Characteristics 

A total of 312 patients were admitted during the study period.       The mean age of the patients was 
46.43 + 17.13 years, ranging from 19 to 89 years. Two hundred eight (208/312, 66.67%) patients were male, 

and 104 (104/312, 33.33%) patients had at least one chronic comorbidity. Hypertension (14.10%), diabetes 

(10.26%), and both hypertension and diabetes (10.26%) were the most common comorbidities, others included 

CHRONIC OBSTRUCTIVE PULMONARY DISEASE, CORONARY ARTERY DISEASE, CHRONIC 

KIDNEY DISEASE and LIVER DISEASES. Comparisons of the demographic and clinical characteristics of 

the survivors and non-survivors are shown   in Table 1. 

 

TABLE :1 Comparisons of the demographic and clinical characteristics of the survivors and non-

survivors. 
 

All patients Survivors Non-survivors P 

Subjects, n 312 180 132 - 

Age (years) 46.43 + 17.13 41.57 + 13.04 53.80 + 19.98 0.105 

Gender, male, n (%) 208 (66.67%) 128 (41.03%) 80 (25.64%) 1.000 

      

 Any comorbidity, n (%) 112 (35.90%) 32 (10.26%) 80(25.64%) 0.001 

Hypertension, n (%) 44 (14.10%) 12 (32.88%) 32 (50.00%)  

Hypertension + Diabetes, n(%) 32(10.26%) 4(1.28%) 28(8.97%)  

Diabetes, n (%) 32 (10.26%) 16(5.13%) 16(5.13%)  

Others, n (%) 4 (1.28%) 00 4 (1.28%)  
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Coagulation parameters of survivors and non- survivors: 

The admission PT, INR, and levels of D-dimer were significantly higher in the non-survivors than in 

the survivors, while the reverse was true for PT-act (Table 2). Meanwhile, the percentages of those with PT > 13 
s, PT-act < 75%, D- dimer > 0.55 mg/L, were significantly higher in non-survivors than in survivors (Table 2). 

Bivariate and multivariate logistic regression analyses were performed to determine whether admission 

PT-act < 75% was independently associated with mortality (Table 3). Admission PT-act < 75% was not a risk 

factor for mortality when the other variables were controlled. Any co morbidity emerged as the independent risk 

factor for the mortality (adjusted odds ratio (OR) = 1.973; 95% confidence interval (CI): 1.10-3.530; P = 0.02). 

On bivariate analysis the decreased platelet counts and raised APTT and D-Dimer and the presence of 

co morbidity were statistically significant. 

Even though the odds ratio for the Raised D dimer and decreased platelets is higher, both the factors 

did not emerge as independent risk factors on Multivariate analysis. 

 

Table 2 Comparison of coagulation parameters between survivors and non-survivors 

Normal range All patients Survivors Non-survivors P 

Subject - 312 180 132 - 

PT (s) 9–13 16.28 + 3.406 16.14 + 3.68 16.5 + 3.0 1.00 

9–13, n (%) 28 (8.97%) 16 (5.13%) 12 (3.85%)  

> 13, n (%) 284(91.03%) 164 (52.57%) 120(38.46%)  

INR 0.76–1.24 1.295 + 0.300 1.03 (0.98, 1.07) 1.307 + 0.257 0.490 

0.76–1.24, n (%) 128 (41.03%) 80 (25.64%) 48 (15.38%)  

> 1.24, n (%) 184(58.97%) 100(32.05%) 84(26.92%)  

APTT (s) 25–31.3 41.244 + 9.966 39.978 + 10.053 43.161 + 9.678 0.680 

< 25, n (%) 136 (43.59%)  84 (26.92%) 52(16.67%)  

>25, n (%) 176(56.41%) 96 (30.77%) 80(25.64%)  

D-Dimer (mg/L) 0–500 1377.69 + 622.01 1105 + 475.29 1790.9 + 594.78 0.036 

0–500, n (%) 24(7.69%) 24 (7.69%) 0 (0.00%)  

> 500, n (%) 288(92.31%) 156 (50.00%) 132 (42.31%)  

Platelets (mg/L)              1.5-4.5l/mm
3 

1.745 + 0.67 1.840 + 0.654 1.602 + 0.671 0.002 

1.5–4.5L, n (%) 176 (56.41%) 128 (41.03%) 48 (15.38%)  

<1.5L, n (%) 136 (43.59%) 52 (16.67%) 84 (26.92%)  

APTT activated partial thromboplastin time, INR international normalized ratio, PT prothrombin time,  

Table:3 Multivariate logistic regression to identify risk factors at admission       related to mortality: 

Term Odds Ratio 95% C.I. P-Value 

AGE 1.0307 0.6362 1.6700 0.9022 

Sex  1.2151 0.3944 3.7438 0.7343 

Co morbidty  1.9730 1.1011 3.5353 0.0224 

Raised APTT 1.1712 0.2228 6.1566 0.8519 

Raised D Dimer  172603.8767 0.0000 >1.0E12 0.9685 

Raised INR 1.2184 0.2211 6.7130 0.8205 

Decreased Platelets   2.3963 0.7868 7.2983 0.1241 

Raised PT   0.6311 0.0958 4.1560 0.6322 

CI confidence interval, OR odds ratio. 

 

IV. Discussion: 
Coagulation dysfunction seems to be an important issue in patients with COVID-19. Recently, some 

researchers analyzed the clinical and laboratory findings of COVID-19 and found that severe patients often had 

prolonged PT, increased D-dimer levels, low fibrinogen, and DIC8,1.  

As one of the most important parameters, PT is widely used to assess coagulation function in the clinic. 

Chen et al.19 showed that the PT was not significantly different between severe cases and moderate 

cases with COVID-19. Han et al.12 also reported that there was no significant difference in PT between patients 
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with different levels of severity of COVID-19 and healthy controls. Our study findings are consistent with the 

studies conducted by Han et al and Chen et al.  

In addition, two studies on COVID-19 indicated that non-survivors had higher PT levels than survivors 
3,14. We also found that admission PT was significantly higher in non- survivors than in survivors, while the 

admission PT values of most patients were in the normal range (9 to 13 s) in the present study. 

In the present study, we found that the INR values were significantly higher in non- survivors than in 

survivors; however, 42.3% of INR values at admission were within the normal range (0.76–1.24). 

COVID-19 patients with D-dimer levels ≥ 2.0 μg /mL had a higher incidence 

of mortality than those with D-dimer levels < 2.0 μg /mL, and the authors argued 

that D-dimer could be an early and helpful marker to improve the management 

of COVID-19 patients20. A meta- analysis showed that approximately 37.2% of patients with COVID-19 

had an elevated D-dimer level21. 

Our study showed that the levels of D- dimer in 92.30% of patients with COVID-19 were larger than 

the upper limit of normal (0.55 mg/L), and the non-survivors had significantly higher D-dimer levels than the 

survivors. 

However, admission D-dimer > 0.55 mg/L was not an independent risk factor for mortality. Zhou et 
al.3 reported that multivariable regression showed increasing odds of in- hospital death associated with D-dimer 

> 1 μg/mL on admission. Liu et al.22 found that increased D-dimer levels at admission were closely related to 

death through multivariable logistic regression. Wu et al.23 also reported that D-dimer was associated with 

progression from ARDS to death in bi- variate Cox regression analysis. 

Of the patients affected by the 2003 SARS epidemic,20–55% had thrombocytopenia24. Subsequent 

rebound thrombocytosis was also reported8,25. The patients who developed thrombocytopenia during the 

epidemic experienced greater morbidity/mortality26. 

A meta-analysis of 7,613 COVID-19 patients revealed that patients with severe disease had a lower 

platelet count than those with non-severe disease. Additionally, the non-survivors had a much lower platelet 

count than the survivors26,27. These study findings were consistent with our study findings. 

APTT prolongation was frequently seen in COVID-19, and the presence of lupus anticoagulant was 
identified at a high rate [17, 18]. It should be noted that APTT testing in patients with COVID-19 also provides 

information useful for screening for lupus anticoagulant as well as monitoring heparin. However our study did 

not include the search for lupus anticoagulant among the covid positive patients with prolonged APTT. There is 

scarcity of literature in comparing the APTT values and the outcomes in covid positive patients. 

The abnormal pattern of coagulation parameters (higher PT, aPTT, INR, and D-dimer) observed in 

majority patients with comorbidities who died compared to non-survived patients without comorbidities 

The overall rate of mortality in affected patients in this study was 42.03%. The high mortality rate 

among ICU-admitted patients from the present study was due increased age and a high rate of comorbidities. 

Two studies from Italy reported a difference in mortality rate; in one study the ICU and the hospital mortality 

rate of COVID-19 patients with a mean age of 61 years were 10% and 12.5%, respectively30. In a second study 

among patients with a mean age of 70 years the tracheal intubation rate was 8.5% and the overall mortality was 

12.8%. All patients who died were on ventilation and had multiple comorbidities31. These findings were similar 
to our study. 

 

V. Conclusion: 
COVID-19 is often accompanied by abnormal coagulation. COVID -19 patients with low levels of 

PLT, high PT and INR that were associated with poor prognosis. The abnormal pattern of coagulation 

parameters was highly associated with comorbidities and mortality. 

 

VI. Limitations: 
This study has several limitations. This was a single-center study, and the results may not be 

generalized. However, it is the clinical study concerning the predictive value of presence of co morbidity with 

coagulation parameters   at admission for mortality in patients with COVID-19. A multicenter study with a 

larger sample size is needed to verify our results.  we only collected blood coagulation tests at admission , which 

may not accurately reflect the continuous dynamic changes of coagulation. 
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