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INTRODUCTION:
In December 2019, China reported deaths attributed to the u-like 

(1)syndrome Covid-19 . By July 2020 there were over 14M patients 
diagnosed with Covid-19 and 600,000 deaths worldwide, with over 

(2)3.9M diagnosed and 142,000 deaths in the United States 

The objective of this study was to analyze the effect of vascular 
manifestations and other risk factors on ICU admission or death. 
Although some authors have described predictors of critical care 

(3)needs , it has not been validated in various populations at different 
medical centers. Some authors have published on various predictors of 
critical illness. Liang et al. described variables that were independent 
factors predicting a serious illness: chest radiographic abnormality, 
age, hemoptysis, dyspnea, unconsciousness, number of comorbidities, 
cancer history, neutrophil-to-lymphocyte ratio, lactate dehydrogenase, 

(3)and direct bilirubin . Garg et al. concluded that underlying medical 
comorbidities, older age, diabetes, obesity, and male sex identied 

(4)biological vulnerabilities for more severe Covid-19 outcomes . Zhou 
et al. showed increased odds of in-hospital death associated with older 
age, higher Sequential Organ Failure Assessment (SOFA) score, and d-

(5)dimer greater than 1 μg/mL on admission . Few studies have reported 
high rates of thromboembolic events in critically ill patients with 
COVID-19 (17–22%) despite their having received prophylactic 

 (6) anticoagulation.

We sought to study the effect of pulmonary and vascular 
manifestations,  and other factors at the time of presentation in 
COVID-19 patients that are associated with ICU admissions or death. 
Early identication of patients at risk for developing critical illness can 
aid in triage and may improve outcomes in patients with Covid-19.

Materials & Methods:
Study Design: Hospital-based retrospective cohort study. 

th thStudy period: 3 months (June 15  – September 15 , 2020).
Study Area: Tertiary care Hospital.
Sample size: with the convenient sampling method
Patients Selection: On admission, the patients were triaged clinically 
according to the signs , symptoms and various comorbidities into 
category A to F. These are as follows-
Stage 1: Mild (Early Infection) - Groups A, B & C
 Group A:    Asymptomatic but positive for COVID-19
 Group B:    Symptomatic/URTI without comorbidity
 Group C:  Symptomatic/URTI with comorbidities           

like obesity,>60Yrs,

DM, HTN/IHD, COPD/Immunocompromised State, and CKD.

Stage IIa: Moderate (Pulmonary Involvement Without Hypoxia) - 
Group D

Stage IIb: Moderate (Pulmonary Involvement with Hypoxia) - Group 
E

Stage III: Severe (Systemic Hyper inammation with Cytokine 
Storm)- Group F

Severity of pulmonary and/or vascular involvement was assessed 
using x-ray, USG, CT and/or MRI.

This severity score was adapted from the one proposed by Feng et al. 
(7) for patients with pneumonia secondary to avian inuenza virus 
infection and was calculated as follows: each lung was divided 
craniocaudally into three main zones. The upper zone included the 
parenchymal region above the carina, the middle zone included the 
parenchyma below the carina and above the inferior pulmonary vein, 
and the lower zone involved the parenchyma below the inferior 
pulmonary vein; given their anatomical extent, the middle and lower 
zones were further divided into a lateral and a medial area (i.e. ve 
regions per lung for a total of ten regions). A maximum of 10% of 
parenchymal involvement was assigned for each area. If an area was 
partly spared, a score of 5% was considered. The scores of each lung 
were summed up to provide the nal severity score. A score of 0 was 
dened as a total lung involvement of 0%, whereas a score of 1, 2, 3, 
and 4 indicated a total lung involvement in the range of 1-25%, 26-
50%, 51-75%, and 76-100%, respectively.

<=25% involvement - Mild (score-1)
25-50% involvement - Moderate(score-2)
>50% involvement - Severe/ARDS (score-3, 4)

Vascular manifestations such as cerebral Infarct, ICH, vein and arterial 
thrombosis were diagnosed using CT, MRI and USG Doppler studies if 
clinically and biochemically indicated.

Inclusion criteria:
1.  All patients with RTPCR positive conrmed COVID 19 infection 

admitted to the ICU who were imaged as part of the normal 
treatment and follow-up protocol.

2. Patients clinically classied as category D or above in the ICU.
3.  Adult patients over the age of 18 years. 
4.  Patients who were diagnosed for vascular coagulopathy using 

radiological imaging.

Background: Pulmonary involvement and coagulopathy are common abnormalities in critically ill COVID-19 patients 
despite prophylactic anticoagulation. We sought to study the effect of severity of pulmonary and vascular manifestations, 

and other factors at the time of presentation in COVID-19 patients and their association with ICU stay duration, patient morbidity and mortality. 
Patients and methods: A retrospective cohort study performed over 219 patients admitted to COVID ICU in a tertiary care hospital over a period 
of 3 months. Diagnosis and severity grading of pulmonary and/or vascular manifestation was demonstrated using radiological imaging 
modalities such as x-ray, USG, CT and/or MRI. The effect of the severity of pulmonary manifestations (p-value-0.000) was statistically  Results:
signicant on the length of ICU stay and increased mortality of the patient. Out of 219 patients, 9 patients had cerebral Infarcts and 3 patients 
developed ICH, venous and arterial thrombosis each respectively. However, the presence of vascular manifestation in COVID-19 patients 
showed higher morbidity ,mortality and ICU stay with non signicant effect size (p-value-0.651).  Our study provides evidence for Conclusion:
guiding the rationality of resource directions for the needs of a large number of severe patients and may help to triage the severe patients in the 
early preparation for the subsequent wave of COVID-19 cases.
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Exclusion criteria:
1.  Patients not admitted to the ICU.
2.  Patients with RTPCR test negative.
3.  Patients clinically classied as category A, B, and C. 
4.  Patients in whom imaging data was not available/ performed.
5.  Patients with the old history of stroke.
6.  Paediatric patients and patients below 18 years of age.

Data collection: Manual search method from the hospital medical 
records, Hospital patient database (PALASH software), and radiology 
information system (PACS) was done.

Statistics:
SPSS version 20  version was used for analysis. Descriptive statistics 
were performed. Ordinal and nominal variables were expressed in 
terms of percentages with 95% condence interval (CI) while 
continuous variables were expressed in terms of the median with 
range. A p-value of 0.05 or below was considered statistically 
signicant while an effect size of 0.5 or above was considered 
clinically signicant. The data was censored for analysis on 15th 
September 2020.

RESULTS 
Our study was conducted in a tertiary care hospital over a period of 3 
months with 219 patients admitted to the COVID ICU who were 
imaged as part of the normal treatment and follow-up protocol.

Baseline characteristics and their effect on the ICU stay and mortality 
are demonstrated in Table 1. The various vascular complications 
affecting the ICU stay (Table 1) and mortality (Figure 1) are depicted.

Table 1:- Analysis of ICU Stay based on the Covid-19 vascular 
manifestation

 

Figure 1:- Analysis of survival based on the presence of vascular 
manifestations

Among the various important factors responsible are hypertension, age 
> 65 years (gure 2), psychiatric illness, and multiple comorbidities. 
Table 2 depicts the severity of pulmonary manifestations affecting ICU 
stay (Figure 3) wherein the severe the acute respiratory distress is 
present, shorter is the stay and higher is the mortality. 

Figure 2:- Analysis of survival based on Age

Table 2:-Analysis of ICU Stay based on the severity of Covid-19 
pulmonary manifestation

Figure 3:- Survival curves based on the severity of Covid-19 
pulmonary manifestation

DISCUSSION:
In the previously reported case series of COVID-19, consistent with 

(8,9)other previous reports , older patients (≥65 years old) were more 
(10) severely affected by COVID-19. A study by Margarita Posso et al  in 

Spa in  revea led  hyper tens ion  to  be  the  mos t  f requent 
(64.6%)comorbidity, followed by chronic kidney disease (29.3%), 
diabetes (28.1%), chronic respiratory disease (17.1%), heart failure 
(11.9%), obesity (6.6%), malignancy (5.4%), and chronic liver disease 

(11)(2.3%). F.A. Kloket al  in the month of March and April showed a 
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Variable Event
(Death)

Mean ICU stay
(in days)

Confidence
Interval

p-value
(Log-rank)

Absent(n-201) 61 26 16.74-35.21 0.651
Present(n-18) 7 18 13.10-22.91
Cerebral 
Infarct(n-9)

3 14 9.80-17.68 0.207

Intracranial 
Hemorrhage
(n-3)

2 17 -

Vein 
Thrombosis
(n-3)

2 12 3.87-19.12

Arterial 
Thrombosis
(n-3)

0 16 5.79-27.54

Overall
(n-219)

68 28 19.12-36.58

Comorbidities
Diabetes 
(n-90)
Hypertension 
(n-98)
COPD (n-09)
IHD (n-16)
Anemia (n-05)
CVA (n-01)
Malignancy 
(n-02)
Psychiatric 
(n-01)
CKD (n-17)
CLD (n- 03)
None (n-61)
Multiple 
(n-73)

35

38
01
07
00
00

00

01
13
01
09

34

26

14
16
14
--
--

--

05
12
10
23

13

14.45-37.13

12.34-15.44
13.57-19.31
09.69-18.85
--
--

--

--
07.45-15.94
05.84-14.15
16.20-29.44

11.56-15.01

0.380

0.048
0.101
0.408
0.139
0.310

0.457

0.013
0.010
0.771
0.054

0.007

Age 
Less than 65 
(n-138)
More than 65
(n-81)

28

40

21

22

16.62-24.71

12.31-31.66

0.001

Sex
Male (n-147)
Female (n-72)

42
26

17
33

13.99-20.03
22.92-43.93

0.898

Variable Event
(Death)

Mean ICU stay 
(in days)

Confidence
Interval

p-value

ARDS (n-32) 26 11 (8.76-
12.79)

0.000
(Log rank)

Moderate (n-183) 41 35 (23.19-
46.82)

Mild (n-4) 1 9 (2.59-
15.40)

Overall (n-219) 68 28 (19.12-
36.58)
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31% incidence of thrombotic complications in ICU patients with 
COVID-19 infections which were remarkably high. 

This study demonstrates the various important factors responsible for 
the length of ICU stay, morbidity, and mortality. Hypertension (p-
value- 0.048), age > 65 years(p-value- 0.001), psychiatric illness(p-
value- 0.013), and multiple comorbidities(p-value-0.007) showed 
statistically signicant results. The effect of the severity of pulmonary 
manifestations (p-value-0.000) was statistically signicant on the 
length of ICU stay and the increased mortality of the patient. However, 
the presence of vascular manifestation in COVID-19 patients leads to 
higher morbidity and mortality and ICU stay with non-signicant 
effect size (p-value-0.651).

The Strengths of the study include the inclusion of consecutive 
patients, the follow-up duration of at least 3months, no loss to 
follow-up, and the radiological and objectively conrmed diagnosis of 
vascular events. Our study provides evidence for triaging based on 
comorbidities, pulmonary manifestations, and vascular manifestations 
in a novel manner by examining the length of hospitalization, an 
important but underreported indicator, and its associated factors 
responsible for morbidity and mortality in tertiary ICU care.

Our study was a single-center study with an underpowered sample 
size. Much demographic information on medical history, treatment 
received before admission, and the date of diagnosis and symptom 
onset were prone to recall bias. Finally, we also acknowledge the 
relatively short median follow-up duration, the number of patients still 
hospitalized, and the (informative) censoring of patients when 
discharged from the hospital in the analysis.

CONCLUSION: 
In this retrospective cohort study of severe COVID-19 patients who 
were with vascular manifestations was associated with higher 
morbidity and mortality. Furthermore, comorbidities, age, and severity 
of pulmonary manifestation do have signicant inuences on the 
length of ICU stay, morbidity, and mortality. Our study provides 
evidence for guiding the rationality of resource directions for the needs 
of a large number of severe patients and may help to triage the severe 
patients in the early preparation for the subsequent wave of COVID-19 
cases.

REFERENCES:
1. Zhu N, Zhang D, Wang W, Li X, Yang B, Song J, et al. A Novel Coronavirus from 

Patients with Pneumonia in China, 2019. N Engl J Med. 2020;382(8):727–33. 
pmid:31978945 

2. Medicine JHU. COVID-19 Dashboard by the Center for Systems Science and 
Engineering (CSSE) at Johns Hopkins University (JHU) 2020

3. Liang W, Liang H, Ou L, Chen B, Chen A, Li C, et al. Development and Validation of a 
Clinical Risk Score to Predict the Occurrence of Critical Illness in Hospitalized Patients 
With COVID-19. JAMA Internal Medicine. 2020. 

4. Garg S, Kim L, Whitaker M, O'Halloran A, Cummings C, Holstein R. Hospitalization 
Rates and Characteristics of Patients Hospitalized with Laboratory-Conrmed 
Coronavirus Disease 2019—COVID-NET, 14 States, March 1–30, 2020. MMWR Morb 
Mortal Wkly Rep 2020. 2020;69:458–64. 

5. Zhou F, Yu T, Du R, Fan G, Liu Y, Liu Z, et al. Clinical course and risk factors for 
mortality of adult inpatients with COVID-19 in Wuhan, China: a retrospective cohort 
study. Lancet. 2020;395(10229):1054–62. pmid:32171076

6. Llitjos, J.F. et al. High incidence of venous thromboembolic events in anticoagulated 
severe COVID-19 patients. J. Thromb. Haemost. https://doi.org/10.1111/jth.14869 
(2020).

7. 18 Feng F, Jiang Y, Yuan M, Shen J, Yin H, Geng D, et al. Association of radiologic 
ndings with mortality in patients with avian inuenza H7N9 pneumonia. PLoS One. 
2014;9(4):e93885. https://doi.org/10.1371/journal.pone.0093885 [ Links ]

8. Zhang JJ, Dong X, Cao YY, Yuan YD, Yang YB, Yan YQ, et al. Clinical characteristics of 
140 patients infected by SARS-CoV-2 in Wuhan, China. Allergy. (2020). 
doi:10.1111/all.14238. [Epub ahead of print].

9. Chen N, Zhou M, Dong X, Qu J, Gong F, Han Y, et al. Epidemiological and clinical 
characteristics of 99 cases of 2019 novel coronavirus pneumonia in Wuhan, China: a 
descriptive study. Lancet. (2020) 395:507–13. doi: 10.1016/S0140-6736(20)30211-7

10. Posso M, Comas M, Román M, Domingo L, Louro J, González C et al. Comorbidities 
and Mortality in Patients With COVID-19 Aged 60 Years and Older in a University 
Hospital in Spain. Arch Bronconeumol. 2020 Jul 16:S0300-2896(20)30215-5. doi: 
10.1016/j.arbres.2020.06.012. [Epub ahead of print].

11. Klok FA, Kruip MJHA, van der Meer NJM, et al. Incidence of thrombotic complications 
in critically ill ICU patients with COVID-19. Thromb Res. 2020;191:145-147. 
doi:10.1016/j.thromres.2020.04.013

Volume - 11 | Issue - 02 | February - 2021 |  . PRINT ISSN No 2249 - 555X | DOI : 10.36106/ijar

44  INDIAN JOURNAL OF APPLIED RESEARCH


