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ARTICLE INFO                                         ABSTRACT 
 

 
 
 

Background: COVID-19 is a current pandemic with its rapid alarming spread. COVID-19 is 
associated with an increased risk of thrombosis due to a transient heightened inflammatory state. 
Thromboinflamation can lead to severe manifestations and death in a proportion of patients. Recent 
literature document that micro thrombosis is one of primary lung pathophysiology in COVID-19. To 
determine the factors involved in micro thrombosis severity in COVID-19 will help to understand 
better about this disease.  
Methods: This retrospective descriptive study was conducted in a single tertiary care center of 
Makkah, Saudi Arabia for four-month period (March 10, 2020, to July 10, 2020). Confirmed COVID-
19 patients of either gender with age > 14 years were included in the study. The complete data was 
extracted from electronic medical records. Fischer exact test was applied to observe the correlation. 
Results: A total of 226 patients were included in this study. The mean age of the patients was 58 
years ± SD. = 2.836 ± 0.5289 and 95% CI. (2.767- 2.906).The predominant age group (76.6%) was 
older than 40 years of age. Fever was observed (77.4%), cough (77%), shortness of breath (53.5%), 
and myalgia (37.2%). Age, co-morbidity, smoking, Hypoxia, abnormal cellular elements, increased 
inflammatory markers, and specific radiological features have significant association with micro 
thrombosis severity. 
Conclusion: Clinician could consider these factors as clinical predictors of micro thrombosis severity 
during hospitalization and be able to optimize the therapy. 
 

 

 

 

Copyright © 2020 Imran Nazir et al. This is an open access article distributed under the Creative Commons Attribution License, which permits unrestricted use, 
distribution, and reproduction in any medium, provided the original work is properly cited. 
 

 

 

 
INTRODUCTION 
 

World Health Organization (WHO) declared COVID-19 as 
pandemic in March 2020. [1] COVID-19 infection is caused by 
severe acute respiratory syndrome coronavirus 2 (SARS-CoV-
2)1.This pandemic besieged us with its rapid alarming spread 
worldwide and high mortality2.SARS-Cov-2 targets the 
respiratory alveoli primarily that reaches target host cells 
through the angiotensin converting enzyme 2 (ACE2) receptor 
3, 4. COVID-19 infection is characterized by an exaggerated 
inflammatory response that can lead to severe manifestations 
such as adult respiratory syndrome, sepsis, coagulopathy, and 

death in a proportion of patients5. Although common 
presentation is with fever, cough, shortness of breath, malaise 
and gastrointestinal symptoms6. Pulmonary vasculature harbor 
a hypercoagulable state triggers by a severe dysfunctional 
inflammatory response leads to local thrombosis7. This 
phenomenon extends to local vasculature and then 
systemically to multi organs, results in macro- and micro-
vascular thrombosis8. Thromboinflammation or immune-
thrombosis is a term used when inflammation hyper activate 
the host defense systems that leads to activation of coagulation 
and thrombin generation as mutual critical components 
interactions 9, 10, 11. The pathophysiological mechanisms 
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included are cytokine storm, complement activation, and 
endothelitis that ends with hyper coagulation state in severe 
COVID-19 disease 12, 13, 14. This virus itself directly activates 
the coagulation cascade too 15. Recent literature document that 
COVID-19 unique pathophysiology is culprit for the high 
incidence of micro and macro-vasculature thrombosis despite 
prophylactic and therapeutic dose anticoagulation 10, 16. 

 

Recent knowledge document that different laboratory 
parameters changes are as in a pro thrombotic phase such as 
increased D-dimer, Fibrinogen, Factor VIII (FVIII), von 
Willebrand Factor (vWF) and decreased Anti thrombin III3, 12, 

17, 18. While deranged cellular components (hemoglobin, 
neutrophils, lymphocytes & platelets), Prothrombin 
Time/Activated Partial Thromboplastin Time, Cytokines, 
interleukins (IL1- 6 and 7), acute phase reactants (C-Reactive 
Protein, ESR, Ferritin), Serum Lactate Dehydrogenase, Renal 
Function Test and Liver Function Tests highlight the type of 
pathophysiology and severity of thrombosis19,20. Indeed 
thrombosis and inflammation are two separate processes but 
mutually reinforce each other to some extent 21, 22. Coagulation 
factors (pro- and anti-coagulants), 23, 24 and platelets25, 26 has 
their important hemostatic effects, but they display their pro-
inflammatory functions too.  
 

A diagnosis of macrovascular & microvascular thrombosis 
may be underestimated because of limited imaging studies and 
non-encouraging behavior to performing autopsies. Limited 
imaging studies were performed because of concerns of non-
availability of technology, corona epidemic SOP (standard 
operating procedure) for radiology departments and risk of 
transmission of infection. There is evidence of micro 
thrombosis in lung autopsies of COVID-19 patients 27, 28. 
Recently it is seen the high tendency of macrovascular and 
microvascular thrombosis in mostly critical patients that lead 
to bad outcome 29, 30. Surprisingly there is no data regarding 
the micro thrombosis in COVID-19 patients. This can be 
because of difficulties in assessment of micro thrombosis in 
live patients. As yet there is no test or assessment tool 
available to diagnose or assess its severity. More over the 
factors that are involved in progression and severity of micro 
thrombosis are still undercover.  
 

Now this is need of time to evaluate the micro thrombosis in 
detail. Based on recent knowledge; D. dimer level, platelets 
count, fibrinogen level, and LDH can be considered as 
indicators of micro thrombosis severity. Literature documents 
the multiple factors along with older age group and people 
with co-morbidities might be at higher risk for severe illness 
and thrombosis. This pandemic gave us knowledge that 
thrombosis is one of the most severe sequela of this viral 
disease. The general rule for the management of thrombosis is 
the treatment of the underlying cause. American Society for 
Hematology recommends that VTE (venous 
thromboembolism) prophylaxis should be given for all 
hospitalized adults with COVID-19 per standard of care31. The 
National Institutes of Health (NIH) recommends 
anticoagulation according to weight and D. Dimer levels 32. 
So, it is crucial to be able to appropriately manage the sequela 
of COVID-19-associated thrombosis and find the factors that 
involved in the severity of thrombosis. This will provide 
important prognostic and preventive insights which will likely 
guide alterations in management guidelines of COVID-19. 
 
 
 

MATERIAL AND METHODS 
 

The aim and objective of this study was to determine the 
factors that had dynamic role in the severity of micro 
thrombosis in COVID-19. It was a retrospective descriptive 
study that was carried out in single tertiary care center of 
Makkah, Saudi Arabiafrom March 10, 2020, to July 10, 2020. 
Study was conducted after institutional ethical committee 
approval. All confirmed COVID-19 positive patients 
(confirmed by real-time polymerase chain reaction testing via 
nasal and throat swabs) are included in study. Each patient’s 
demographic data, laboratory parameters (Complete Blood 
Count, CRP, ferritin, LDH, D-dimer, and fibrinogen.) on 3rd 
day of admission were documented using a simple random 
sampling technique. Chest radiological findings, 
complications, and outcomes of infected patients were 
documented. Data were documented and analyzed using a 
Microsoft Excel spreadsheet and the Statistical Package for 
Social Sciences (SPSS) version 24. Platelets count, D. dimer, 
Fibrinogen, and LDH are used as indicators of severity of 
micro thrombosis. Fischer exact test was applied to assess 
association between independent variables and thrombosis 
severity. P -value was considered significant statistically when 
its value observed < .05. 
 

RESULTS 
 

There were a total of 266 admitted cases enrolled in the study. 
Males constituted 54% (n=122), and females accounted for 
46.0% (n=104) of the patients. The mean age of the patients 
was 58 years ± SD. = 2.836 ± 0.5289 and 95% CI. (2.767- 
2.906).The patients with age more than 40 years were 76.6% 
and only 23.5% were in the 21–41-year-old age group. The 
following underlying chronic diseases were observed: 
hypertension 14.2% (n=32), diabetes 15.9% (n=36), chronic 
kidney diseases 3.1% (n=7), ischemic heart diseases 3.1% 
(n=7), chronic lung diseases 3.1% (n=7), and stroke 1.8% 
(n=4). 
 

Mean with standard deviation of each indicator of severity of 
micro thrombosis is documented in Table-1 below. 
 

Table 1 Statics of Micro Thrombosis Indicators. 
 

Indicators.                       Descriptive. Statistic 
Std. 

Error 

Platelet count 

Mean 3.013 .0463 

95% Confidence 
Interval for Mean 

Lower 
Bound 

2.922  

Upper 
Bound 

3.104  

Median 3.000  
Std. Deviation .6959  

D-Dimer (mg/l) 

Mean 1.770 .0588 

95% Confidence 
Interval for Mean 

Lower 
Bound 

1.654  

Upper 
Bound 

1.886  

Median 1.000  
Std. Deviation .8845  

CRP (mg/l) 

Mean 1.748 .0730 

95% Confidence 
Interval for Mean 

Lower 
Bound 

1.604  

Upper 
Bound 

1.892  

Median 1.000  
Std. Deviation 1.0967  

ESR 

Mean 1.527 .0592 

95% Confidence 
Interval for Mean 

Lower 
Bound 

1.410  

Upper 
Bound 

1.643  
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Median 1.000  
Std. Deviation .8903  

Ferritin (ug/ml) 

Mean 3.252 .0548 

95% Confidence 
Interval for Mean 

Lower 
Bound 

3.144  

Upper 
Bound 

3.360  

Median 3.000  
Std. Deviation .8236  

LDH (U/liter) 

Mean 2.487 .0522 

95% Confidence 
Interval for Mean 

Lower 
Bound 

2.384  

Upper 
Bound 

2.590  

Median 2.000  
Std. Deviation .7845  

Fibrinogen (mg/dl) 

Mean 4.451 .9490 

95% Confidence 
Interval for Mean 

Lower 
Bound 

2.581  

Upper 
Bound 

6.321  

Median 2.000  
Std. Deviation 14.2663  

Radiological features; 
(lung 

infiltration/Consolidation./
Ground glass 

Mean 1.460 .0521 

95% Confidence 
Interval for Mean 

Lower 
Bound 

1.357  

Upper 
Bound 

1.563  

Median 1.000  
Std. Deviation .7836  

 

Demographic and clinical covariates association with 
thrombosis severity shows significant results. Detail of each 
covariate and its association significance (P value) with 
thrombosis severity is documented separately in Tables 2 – 5 
below.  
 

Table 2 Platelets association with Independent Variables 
 

variables Platelet count (x103/cu mm) 
Age 

(years) 
Total cases 

(N=266) 
<100x 100-150x 151-400x >400x 

P- 
Value 

21-40 
41-65 
> 65 

53 (23.4%) 1 (0.4%) 1 (0.4%) 39 (17.2%) 12 (5.3%) 
.000 157 (69.4%) 3 (1.3%) 4 (1.7%) 122 (53.9%) 28 (12.4%) 

16 (7.0%) 12 (5.3%) 0 (0.0%) 4 (1.7%) 0 (0.0%) 
SPO2 % by pulse oximeter 

93-96 
<93 

210 (92.9%) 7 (3.0%) 5 (2.2%) 160 (70.8%) 38 (16.8%) .000 
16 (7.0%) 9 (3.9%) 4 (1.7%) 5 (2.2%) 2 (0.9%)  

Radiological Features (in Chest x-ray) 
Infiltrat. 
Consol. 

Ground G 

163 (72.1%) 1 (0.4%) 4 (1.7%) 125 (55.3%) 33 (14.6%) 
.000 22 (9.7%) 0 (0.0%) 1 (0.9%) 14 (6.2%) 7 (3.0%) 

41 (18.1%) 15 (6.6%) 0 (0.0%) 26 (11.5%) 0 (0.0%) 
Hemoglobin (g/dl) 

10-12.5 
12.6 -16 

>16 
<10 

12 (8.4%) 5 (2.2%) 0 (0.0%) 13 (5.7%) 1 (0.4%) 

.000 
21 (83.6%) 11 (4.8%) 4 (0.9%) 141 (62.4%) 33 (14.6%) 
174 (.9%) 0 (0.0%) 0 (0.0%) 2 (0.9%) 0 (0.0%) 
19 (7.0%) 0 (0.0%) 1 (0.4%) 9 (3.9%) 6 (2.6%) 

Neutrophil count % 
<50 

50-70 
71-80 
81-90 

120 (53.0%) 0 (0.0%) 0 (0.0%) 12 (8.4%) 0 (0.0%) 

.048 
133 (58.8%) 2 (0.9%) 1 (0.4%) 17 (7.5%) 1 (0.4%) 
174 (76.9%) 14 (6.2%) 4 (1.7%) 117 (51.7%) 39 (17.2%) 
19 (8.4%) 0 (0.0%) 0 (0.0%) 19 (7.0%) 0 (0.0%) 

Lymphocyte count 
<5 

5-10 
11-20 
21-40 

15 (6.6%) 6 (2.6%) 0 (0.0%) 9 (3.9%) 0 (0.0%) 

.000 
74 (32.7%) 9 (3.9%) 3 (1.3%) 49 (21.7%) 13 (5.7%) 
34 (15.0%) 0 (0.4%) 2 (0.9%) 31 (13.7%) 1 (0.4%) 

103 (45.6%) 1 (0.4%) 0 (0.0%) 76 (33.6%) 26 (11.5%) 
Monocytes % 

0-5 
6-12 

13-20 

102 (45.1%) 1 (0.4%) 4 (2.8%) 94 (39.4%) 3 (4.8%) 
.039 114 (50.4%) 14 (6.2%) 1 (2.0%) 66 (32.6%) 33 (12.3%) 

10 (4.4%) 1 (0.4%) 0 (.2%) 5 (2.7%) 4 (.8%) 
Eosinophils % 

0.0-0.1 
.11-0.5% 
0.51-0.7 

>0.7 

68 (30.0%) 13 (5.7%) 2 (0.9%) 53 (23.4%) 0 (0.0%) .000 
67 (29.6%) 3 (1.3%) 3 (1.3%) 47 (20.8%) 14 (6.2%)  
85 (37.6%) 0 (0.0%) 0 (0.0%) 61 (26.9%) 24 (10.6%)  
6 (2.6%) 0 (0.0%) 0 (0.0%) 4 (1.7%) 2 (0.9%)  

ESR 
<15 

15-30 
153 (67.7%) 0 (0.0%) 0 (0.0%) 117 (51.7%) 36 (15.9%) 

.000 
42 (18.6%) 8 (3.5%) 2 (0.9%) 28 (12.4%) 4 (1.7%) 

>30 
4.0 

16 (7.0%) 7 (3.0%) 1 (0.4%) 8 (3.5%) 0 (0.0%) 
15 (6.6%) 1 (0.4%) 2 (0.9%) 12 (5.3%) 0 (0.0%) 

C-Reactive Protein (CRP). mg/dl 
<0.9 
1-3 

3.1-5 
5.1-7 

144 (63.7%) 8 (3.5%) 0 (0.0%) 101 (22.7%) 35 (44.7%) 

.000 
22 (9.7%) 0 (0.0%) 0 (0.0%) 22 (13.3%) 0 (0.0%) 
33 (14.6%) 6 (2.6%) 3 (1.3%) 21 (24.1%) 3 (1.3%) 
27 (11.9%) 2 (0.9%) 2 (0.9%) 21 (14.6%) 2 (0.9%) 

Ferritin (ug/ml) 
205-300 
301-500 
501-700 
701-900 

29 (12.8%) 0 (0.0%) 1 (0.4%) 20 (8.8%) 8 (3.5%) 

.015 
137 (60.6%) 14 (6.2%) 1 (0.4%) 94 (41.6%) 28 (12.4%) 
34 (15.0%) 1 (0.4%) 1 (0.4%) 30 (13.3%) 2 (0.9%) 
26 (11.5%) 1 (0.4%) 2 (0.9%) 21 (9.3%) 2 (0.9 %) 

 

Abbreviations used in table are Infiltrat: Infiltrations Consol: Consolidation    
 

Ground G: Ground Glass appearance 
 

Table 3 D. Dimer association with patient's Independent 
Variables 

 

Variables D. Dimer ug/ml 
Age 

Years 
Total N=226 <0.5 0.6-1 1.1-5 > 5.1 

P-
Value 

14-40 
41-65 
> 65 

53 (23.4%) 24 (10.6%) 14 (6.2%) 12 (5.3%) 3 (1.3%) 
.028 157 (69.4%) 90 (39.8%) 36 (15.9%) 29 (12.8%) 2 (0.9%) 

16 (7.0%) 1   (0.4%) 3   (1.3%) 12 (5.3%) 0 (0.0%) 

SPO2 % by pulse oximeter 

93-96 
<93 

210 (92.9%) 113 (50.0%) 49 (21.7%) 44 (19.4%) 4 (1.7%) 
.000 

16 (7.0%) 2 (0.9%) 4 (1.7%) 9 (3.9%) 1 (0.4%) 
ESR 

<15 
15-30 
>30 
40 

153 (67.7%) 107 (47.3%) 30 (13.3%) 15 (6.6%) 1 (0.4%) 
 
 

.000 
42 (18.6%) 8   (3.5%) 10 (4.4%) 23 (10.2%) 1 (0.4%) 

16 (7.0%) 0   (0.0%) 4 (1.7%) 11 (4.8%) 1 (0.4%) 
15 (6.6%) 0   (0.0%) 9 (3.9%) 4 (1.7%) 2 (0.9%) 

C- Reactive Protein (CRP) mg/dl 
<0.9 
1-3 

3.1-5 
5.1-7 

144 (63.7%) 103 (45.6%) 25 (11.0%) 16 (7.0%) 0 (0.0%) 
 

.000 
22   (9.7%) 8 (3.5%) 5 (2.2%) 9 (3.9%) 0 (0.0%) 
33   (14.6%) 4 (1.7%) 7 (3.0%) 21 (9.3%) 1 (0.4%) 
27   (11.9%) 0 (0.0%) 16 (7.0%) 7 (3.0%) 4 (1.7%) 

Hemoglobin (g/dl) 

10-12.5 
12.6 -16 

>16 
<10 

19 (8.4%) 4 (1.7%) 5 (2.2%) 8 (3.5%) 2 (0.9%) 

.001 189 (83.6%) 97 (42.9%) 45 (19.9%) 44 (19.5%) 3 (1.3%) 
2 (0.9%) 0 (0.0%) 2 (0.9%) 0 (0.0%) 0 (0.0%) 

16 (7.0%) 14 (6.2%) 1 (0.4%) 1 (0.4%) 0 (0.0%) 

Neutrophil count %  

<50 
50-70 
71-80 
81-90 

12 (5.3%) 3 (1.3%) 4 (1.7%) 5 (2.2%) 0 (0.0%) 
 

.045 
21 (9.3%) 7 (3.0%) 9 (3.9%) 4 (1.7%) 1 (0.4%) 

174 (76.9%) 91 (40.3%) 38 (16.8%) 42 (18.6%) 3 (1.3%) 
19 (8.4%) 14 (6.2%) 2 (0.9%) 2 (0.9%) 1 (0.4%) 

Lymphocyte count % 

<5 
5-10 

11-20 
21-40 

15 (6.6%) 3 (1.3%) 5 (2.2%) 6 (2.6%) 1 (0.4%) 
 

.013 
74 (32.7%) 29 (12.8%) 22 (9.7%) 22 (9.7%) 1 (0.4%) 
34 (15.0%) 17 (7.5%) 7 (3.0%) 8 (3.5%) 2 (0.9%) 
103 (45.6%) 66 (29.2%) 19 (8.4%) 17 (7.5%) 1 (0.4%) 

Monocyte count % 

0-5 
6-12 

13-20 

102 (45.1%) 48 (21.2%) 31 (13.7%) 22 (9.7%) 1 (0.4%) 
 

.095 114 (50.4%) 60 (26.5%) 22 (9.7%) 29 (12.8%) 3 (1.3%) 
10   (4.4%) 7 (3.0%) 0 (0.0%) 2 (0.9%) 1 (0.4%) 

Eosinophil count % 

0.0-0.1 
0.11-0.5 
0.51-0.7 

>0.7 

68 (30.0%) 19 (8.4%) 15 (6.6%) 30 (13.3%) 4 (1.7%) 

.000 67 (29.6%) 45 (19.9%) 15 (6.6%) 6 (2.6%) 1 (0.4%) 
85 (37.6%) 49 (21.7%) 19 (8.4%) 17 (7.5%) 0 (0.0%) 

6 (2.6%) 2 (0.9%) 4 (1.7%) 0 (0.0%) 0 (0.0%) 
Ferritin (ug/ml) 

205-300 
301-500 
501-700 
701-900 

29 (12.8%) 17 (7.5%) 5 (2.2%) 7 (3.0%) 0 (0.0%) 
 
 

.000 

137 (60.6%) 75 (33.1%) 24 (10.6%) 37 (16.4%) 1 (0.4%) 
34 (15.0%) 17 (7.5%) 10 (4.4%) 6 (2.6%) 1 (0.4%) 
26 (11.5%) 6 (2.6%) 14 (6.2%) 3 (1.3%) 3 (1.3%) 
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Table 4 LDH association with independent variables 
 
Variables Lactate Dehydrogenase (LDH) u/l P-Value 

AGE 
Years 

 
21-40 
41-65 
> 65 

Total Cases 
(N=226) 

140-280u/l 
 

281-400u/l 
 

401-500u/l 
 

 
 

.000 

53 (23.4%) 41(18.1%) 5 (2.2%) 7 (3.0%) 
157 

(69.5%) 
116 (51.3%) 19 (8.4%) 22 (9.7%) 

16 (7.0%) 0 (0.0%) 4 (1.7%) 12 (5.3%) 
SPO2 (by Pulse oximeter) 

93-96% 
<93% 

210 
(92.9%) 

153 (67.7%) 25 (11.0%) 32 (14.2%) 
.000 

16 (7.0%) 4 (1.7%) 3 (1.3%) 9 (3.9%) 
Neutrophil % 

<50 
50-70 
71-80 
81-90 

12 (5.3%) 6 (2.6%) 0 (0.0%) 6 (2.6%) 

 
.005 

21 (9.3%) 9 (3.9%) 7 (3.0%) 5 (2.2%) 
174 

(76.9%) 
128 (56.6%) 19 (8.4%) 27 (11.9%) 

19 (8.4%) 14 (6.2%) 2 (0.9%) 3 (1.3%) 
Lymphocyte % 

<5 
5-10 

11-20 
21-40 

15 (6.6%) 0 (0.0%) 7 (3.0%) 8 (3.5%) 

 
.000 

74 (32.7%) 42 (18.6%) 5 (2.2%) 27 (11.9%) 
34 (15.0%) 22 (9.7%) 9 (3.9%) 3 (1.3%) 

103 
(45.6%) 

93 (41.2%) 7 (3.0%) 3 (1.3%) 

Eosinophils % 

0.0-0.1 
0.11-0.5 
0.51-0.7 

>0.7 

68 (30.0%) 28 (12.4%) 14 (6.2%) 26 (11.5%) 

.000 67 (29.6%) 46 (20.3%) 11 (4.8%) 10 (4.4%) 
85 (37.6%) 79 (34.9%) 1 (0.4%) 5 (2.2%) 

6 (2.6%) 4 (1.7%) 2 (0.9%) 0 (0.0%) 
ESR 

<15 
153 

(67.7%) 
139 (61.5%) 10 (4.4%) 4 (1.7%) 

.000 
15-30 42 (18.6%) 18 (7.9%) 16 (7.0%) 8 (3.5%) 
>30 16 (7.0%) 0 (0.0%) 2 (0.9%) 14 (6.2%) 

C- Reactive Protein (CRP) mg/dl 

<0.9 
144 

(63.7%) 
127 (56.2%) 5 (2.2%) 12 (5.3%) 

.000 1-3 22 (9.7%) 16 (7.0%) 6 (2.6%) 0 (0.0%) 

3.1-5 33 (14.6%) 12 (5.3%) 14 (6.2%) 7 (3.0%) 

5.1-7 27 (11.9%) 2 (0.9%) 3 (1.3%) 22 (9.7%) 
Ferritin (ug/ml) 

205-300 29 (12.8%) 22 (9.7%) 4 (1.7%) 3 (1.3%) 

.000 
301-500 

137 
(60.6%) 

101 (44.7%) 19 (8.4%) 17 (7.5%) 

501-700 34 (15.0%) 27 (11.9%) 1 (0.0%) 6 (2.6%) 

701-900 26 (11.5%) 7 (3.0%) 4 (1.7%) 15 (6.6%) 
Radiological Features in chest x-ray 

Infiltration 
163 

(72.1%) 
128 (56.6%) 23 (10.2%) 12 (5.3%) 

.000 
Consolidat. 22 (9.7%) 21 (9.3%) 1 (0.4%) 0 (0.0%) 

Ground G. 41 (18.1%) 8 (3.5%) 4 (1.7%) 29 (12.8%) 
Mechanical Ventilation 

YES 22 (9.7%) 0 (0.0%) 9 (3.9%) 13 (5.7%) 
.000 

NO 
204 

(90.3%) 
157 (69.5%) 19 (8.4%) 28 (12.4%) 

 

Abbreviations used in table are Consolidat: Consolidation   Ground G: Ground Glass 
appearance LDH: Lactate dehydrogenase. 
 

Table 5 Fibrinogen association with Patient's Independent 
Variables 

 

Variables Total cases Fibrinogen (mg/dl) P-value 

Age Years N=226 
200-400 
mg/dl 

401-450 mg/dl 
451-500 
mg/dl 

 

21-40 
41-65 
> 65 

53 (23.4%) 43 (19.0%) 9 (3.9%) 0 (0.0%) 
 

.000 
157 

(69.4%) 
127 (56.2%) 21 (9.3%) 5 (2.2%) 

16 (7.0%) 1 (0.4%) 1 (0.4%) 14 (6.2%) 
SPO2 % by Pulse oximeter 

93-96 
<93 

210 
(92.9%) 

166 (73.4%) 29 (12.8%) 10 (4.4%) .000 

16 (7.0%) 5 (2.2%) 2 (0.9%) 9 (3.9%)  
Hemoglobin (g/dl) 

10-12.5 19 (8.4%) 10 (4.4%) 2 (0.9%) 7 (3.0%) .017 

12.6 -16 
>16 
<10 

189 
(83.6%) 

147 (65.0%) 26 (11.5%) 12 (5.3%) 

2 (0.9%) 2 (0.9%) 0 (0.0%) 0 (0.0%) 
16 (7.0%) 12 (5.3%) 3 (1.3%) 0 (0.0%) 

Neutrophil % 

<50 
50-70 
71-80 
81-90 

12 (5.3%) 6 (2.6%) 6 (2.6%) 0 (0.0%) 
.000 

 
 
 

21 (9.2%) 11 (4.8%) 2 (0.9%) 8 (3.5%) 
174 

(77.8%) 
140 (61.9%) 21 (9.3%) 11 (4.8%) 

19 (8.4%) 14 (6.2%) 2 (0.9%) 0 (0.0%) 
Lymphocyte % 

<5 
5-10 

11-20 
21-40 

15 (6.6%) 3 (1.3%) 2 (0.9%) 10 (4.4%) 

.000 
74 (32.7%) 46 (20.3%) 18 (7.9%) 8 (3.5%) 
34 (15.0%) 27 (11.9%) 3 (1.3%) 1 (0.4%) 
103(45.6%) 95 (42.0%) 8 (3.5%) 0 (0.0%) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Abbreviations used in table are Infiltrat: Infiltrations   consoled: consolidation  
Ground G: Ground Glass appearance 
 

Infection with COVID-19 is associated with significant 
mortality, and 13.3% (n= 30) of cases required intensive care 
unit admission. Almost 84.5% (n=191) of patients needed 
supplementary oxygen, and 9.7% (n=22) required invasive 
ventilation. The mortality rate during this four month period 
was 4.8% (n=19).  
 

So, there was a significant association (P value) of thrombosis 
severity indicators (platelets count, LDH, D. dimer, and 
fibrinogen level) with age, co-morbidities, smoking, Spo2, 
anemia, neutrophilia, lymphopenia, monocytopenia, 
eosinopenia, thrombocytopenia, ESR, CRP, Ferritin, and 
ground glass appearance on chest radiographs.  
 

DISCUSSION 
  

COVID-19 causes a hypercoagulable state through 
mechanisms unique to it and centers across the thrombosis and 
inflammation 33, 34 Thrombosis (micro & macro-vasculature) is 
a well-established cause of mortality in COVID-19 20. Detail 
data of micro thrombosis is not well established because of 
lack of autopsies and difficulties in arrangement of 
radiological investigations.  
 

 

Eosinophil % 
0.0-0.1 

0.11-0.5 
0.51-0.7 

>0.7 

68 (30.0%) 38 (16.8%) 14 (6.1%) 14 (6.2%) 

.000 
67 (29.6%) 49 (21.7%) 12 (5.3%) 4 (1.7%) 
85 (37.6%) 79 (34.9%) 4 (1.7%) 1 (0.4%) 

6 (2.6%) 5 (2.2%) 1 (0.4%) 0 (0.0%) 
Monocytes % 

0-5 
6-12 

13-20 

102 (45.1%) 81 (35.8%) 18 (7.9%) 1 (0.4%) 
.002 114 (50.4%) 84 (37.1%) 11 (4.8%) 16 (7.0%) 

10 (4.4%) 6 (2.6%) 2 (0.9%) 2 (0.9%) 
ESR 

<15 
15-30 
>30 
4.0 

153 (67.7%) 134 (59.3%) 10 (4.4%) 4 (1.7%) 

.000 
42 (18.6%) 26 (11.5%) 6 (2.6%) 10 (4.4%) 
16 (7.0%) 5 (2.2%) 6 (2.6%) 5 (2.2%) 
15 (6.6%) 6 (2.6%) 9 (3.9%) 0 (0.0%) 

C-Reactive Protein (mg/dl) 
<0.9 
1-3 

3.1-5 
5.1-7 

144 (63.7%) 120 (53.0%) 11 (4.8%) 8 (3.5%) 

.000 
22 (9.7%) 18 (7.9%) 3 (1.3%) 1 (0.4%) 

33 (14.6%) 19 (8.4%) 4 (1.7%) 10 (4.4%) 
27 (11.9%) 14 (6.1%) 13 (5.7%) 0 (0.0%) 

Ferritin (ug/ml) 
205-300 
301-500 
501-700 
701-900 

29 (12.8%) 23 (10.2%) 4 (1.7%) 1 (0.4%) 

.005 
137 (60.6%) 105 (46.4%) 11 (4.8%) 18 (7.9%) 
34 (15.0%) 26 (11.5%) 7 (3.0%) 0 (0.0%) 
26 (11.5%) 17 (7.5%) 9 (3.9%) 0 (0.0%) 

Radiological Features in Chest X-ray. 

Lung Infil. 
Consolid. 
Ground G. 

163 (72.1%) 138 (61.0%) 15 (6.6%) 7 (3.0%)  
.000 

 

22 (9.7%) 18 (7.9%) 2 (0.9%) 0 (0.0%) 

41 (18.1%) 15 (6.6%) 14 (6.2%) 12 (5.3%) 

Mechanical Ventilation. 

Yes 
No 

22 (9.7%) 2 (0.9%) 4 (1.7%) 16 (7.0%) 
.000 

204 (90.3%) 169 (74.8%) 27 (11.9%) 3 (1.3%) 
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So, it can be precluded from above literature that there is well 
established direct relationship between inflammation and 
thrombosis, 19 and mortality is predominantly caused by 
thrombosis in the lungs, started at focal microvascular level. 
We observed that advance age, co-morbidities, smoking, 
shortness of breath (SOB), some clinical signs, blood cellular 
components, elevated inflammatory markers, organ 
dysfunction markers, radiological ground glass appearance are 
the factors that has association with the severity of thrombosis 
(detail in Table 2 - 5).     
 

Zhou et al. 31 confirmed that increased age of patients with 
COVID-19 was associated with death. Petrilli et al. 35 
described characteristics of COVID-19 patients in New York 
City. They found that older age was one of the most important 
predictors of severe outcome. The decrease in Lymphocyte (T-
cell and B-cell) function depending on age and production of 
type 2 cytokines, could lead to a lack in control of viral 
replication and more pro inflammatory responses that may lead 
to increase in the severity of the disease and poor outcome 36. 
Same observation is consistent in our study. Recent literature 
from Italy documents the high mortality rate (60%) in COVID-
19 patients 37. Mortality was seen patients with three or more 
comorbidities 37, 38. Smoking is another potential risk factor 
reported. Firstly, smoking is detrimental to the immune system 
and its responsiveness to infections and, up regulates the ACE-
2 receptors in the airways 35.The higher prevalence of male 
smokers especially among the Italian elderly population, and 
more co-morbidities may explain their higher mortality as 
compared to our study. 
 

Recent literature documented that deranged cellular 
components, Cytokines, interleukins, acute phase reactants, 
biochemical tests of liver, renal and heart have been consistent 
with a pro thrombotic state and highlight the severity of 
thrombosis. Neutrophil count, lymphocyte count, and platelet 
count correlate with disease severity and thrombosis37, 39, 40. 
Consequently, monocytes and macrophages are theorized to 
play a crucial role in the inflammation and thrombosis seen in 
COVID-19. Thrombocytopenia is a common phenomenon in 
critically ill patients. 
 

Actually all hematological and serological data is almost 
consistent with above literature except mortality rate. Mortality 
rate is high in almost all above studies as compared to our 
study (4.8%). This can be explained by more age group, more 
co-morbidities and population effect. Now we learned a lot 
from the evolving experience of these pandemic and 
dramatically updated management guidelines. So, less 
mortality in our study can be justified by the above factors.  
 

So, considering the knowledge of above literature, it is 
justified to say that more age group, hypoxia, co-morbidities, 
smoking, lymphopenia, monocytopenia, eosinopenia, 
thrombocytopenia, ESR, CRP, Ferritin, and radiological 
ground glass appearance associate with severity of thrombosis. 
 

CONCLUSION 
 

COVID-19 posed a significant health threat globally in 2020. 
COVID-19 is associated with significant mortality preceded by 
thrombosis. Documented important distinguishing factors in 
our study have significant association with microthrombosis 
severity. Clinician's early clinical assessment, hematological, 
serological and radiological distinguishing features can guide 
for early optimal management of thrombosis that help to 
decrease the mortality. Limitation of our study was that there 

was no instrument used to direct measurement of 
microthrombosis. Further research is needed to elucidate the 
diagnostic tool of micro thrombosis and multicenter research is 
required to see the risk factors association with severity of 
thrombosis. 
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