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ABSTRACT

Background: Covid 19 is a highly contagious viral infection resulting in severe acute respiratory syndrome Coronavirus
(SARS-CoV-2). The objective of this study was to determine the potential complications affecting the outcome of
moderate to severe COVID 19 patients admitted in HDU of Sir Ganga Ram Hospital, Lahore.

Subjects and methods: It was a prospective cohort study. The study was conducted on 108 patients admitted in the
COVID HDU of Sir Ganga Ram Hospital, Lahore with positive PCR for COVID-19 having moderate to severe
disease. After written consent, all the demographic data and complications like ARDS, respiratory failure, cardiac
injury and liver dysfunction, acute kidney injury and sepsis/DIC were obtained through specially designed proformas
data was collected through specially designed proformas and data was analysed through SPSS version 22. During
hospital stay, we observed the patients for the development of complications as mentioned above. All Patients were
followed up till discharge and outcome were noted in terms of discharge or death.

Results: Out of 108 admitted patients in COVID HDU, 68 were discharged, 26 were died and14 got left against
medical advice. The mean age was 53.6 + 15.94 years with 53.7% males (n=58), the most common complication during
hospital stay was sepsis (31 affected with 16 deaths, 14 survived and p-value=0.000), acute kidney injury (27 affected, 13
died, 13 survived, p-value=0.002), ARDS (seen in 19 patients with 16 deaths, 3 survived and acute cardiac injury (17
affected, 9 died, 8 survived, p-value=0.005).

Conclusion: The complications like adult respiratory distress syndrome, respiratory failure, acute cardiac injury, acute
kidney injury, and secondary infection had poor outcomes. This study could help clinicians to take early measures to

prevent the development of complications in patients admitted in HDU.
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INTRODUCTION
Human infections can be caused by six different
coronavirus species.! SARS-CoV-2 and SARS-COV-1
show some phylogenetic resemblance and share
common receptor angiotensin-converting enzyme 2
(ACE2).! Theoretically, COVID-19 may mimic SARS.
SARS infected cells which expressed ACE 2 receptors
were found to have elevated pro-inflammatory
cytokines on autopsies.” Very high levels of INF-g, IL-
1b, IL.-6, IL.-8, I1.-12, and TNF-a cytokines were found
in SARS patients who developed ARDS.-® High
mortality rates associated with epidemics of SARS
(9.6%) and Middle East respiratory syndrome (34.4%)
posed a major global threat in recent past.®

Till date (22 June 2021), globally, there have
been 178,360,849 confirmed  casesof COVID-19,
including 3,869,384 deaths, reported to WHO. It has
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spread to 213 countries of the world.” First case of
COVID 19 was reported in Pakistan on 26" February,
2020 in Karachi and till date there are more than
949,838 cases and more than 22,034 deaths.?

Several complications have been postulated for
predicting the severity and high mortality of SARS
CoV-2 including ARDS, acute cardiac injury, acute
kidney injury, and sepsis.” ' High risk of mortality has
also been observed in patients on high dose
corticosteroids.” In severe COVID-19 patients with
lung injury, high levels of LDH have been observed
postulating a possibility of association with severe
disease and poor outcome.'' Many previous studies have
reported older age, hyperglycaemia, high LDH level
and leucocytosis as risk factors for in hospital
mortality.'"1*

The corona pandemic has badly affected all health
systems. There is a great need to identify potential
complications that can predict the outcome of disease.
Many previous studies were based on relatively small
sample size and they were retrospective and use early
data with deficient evidence."®™ In future such
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identified complications that affect the final outcome
can be used for making guidelines for the management
of COVID-19 patients and it will help to reduce the
overall mortality of COVID-19 patients. Therefore,
this study is carried out to determine the potential
complications affecting the outcome of moderate to
severe COVID 19 patients admitted in HDU of Sir
Ganga Ram Hospital, Lahore.

PATIENTS AND METHODS

A prospective, cohort study was conducted in the
COVID-19 HDU of Sir Ganga Ram Hospital, Lahore
in a period of three months 1** June to 31 August 2020
after the approval of synopsis by the ethical review
board of Fatima Jinnah Medical University/SGRH,
Lahore. Total 108 patients with positive PCR for
Covid-19 not maintaining saturation above 93% at
room air (criteria set by corona Expert Advisory Group,
(CEAG) guidelines) were admitted in High
Dependency Unit (HDU)." Patients with age of 18 to
90 vyears were included in study. Patients with
autoimmune diseases, on immunosuppressant, organ
transplant and pregnant females were not included in
study.

All the information was collected through a
specially  designed  proforma. On  admission,
demographic data (age and gender), complications like
ARDS, respiratory failure, cardiac injury, liver
dysfunction, acute kidney injury and sepsis were noted.
During hospital stay, patients were observed for the
development of complications as mentioned above.
Patient were followed up tll discharge and outcome
were noted in terms of discharge or death.

Data was compiled in the computer and analysed
using SPSS version 22 for the windows. Mean and + SD
was calculated for numerical/quantitative variables like
age. Frequencies in percentages were calculated for
categorical data like sex, complications and outcome.
Means were compared by t-test and p-value <0.05 was
taken as significant.

RESULTS

Table 1. Complications at time of admission and hospitalizations

Complications affecting outcome in COVID 19 patients

Total 108 patients were admitted in COVID-19 HDU
with mean age 53.62 + 15.94 years. Males were 53.7%
(n=58). Complications of COVID-19 assessed at time of
admission were adult respiratory distress syndrome
(ARDS) (23.5%), respiratory failure (84.7%), cardiac
injury (21.2%), liver dysfunction (3.5%), acute kidney
injury (35.3%), sepsis (44.7%). In the follow up period,
the complications observed during hospitalization were
ARDS (38.8%), respiratory failure (28.6%), cardiac
injury (34.7%), liver dysfunction (8.2%), acute kidney
injury (55.1%), sepsis (63.3%) (Table 1).

Analyzing the complications at time of admission
with outcome: 20 patients had ARDS, out of which 15
died, 5 discharged (p-value=0.000). Respiratory failure,
the most common complication, was observed in 72
individuals, 15 (20.8%) died, 50 (69.4%) discharged and
7 (9.7%) got LAMA. Cardiac injury was seen in 18
patients, half of them recovered (50.6%), less than half
died (44.4%). Only 3 of Study population had liver
dysfunction and 2 died, 1 discharged. Acute Kidney
injury was recorded in 30 individuals, one third (33.3%)
did not survive, nearly two third (60%) survived. Sepsis,
the second commonest complication, observed in 38
individuals, death was reported in 16 (42.1%), 21
(55.3%) survived (p-value=0.001) (Table 2).

In the follow-up period, complications during
hospitalization were assessed with outcome. The most
frequent complication was found to be sepsis, in around
31 patients, 14 (45.2%) survived, 16 (51.6%) not
survived and 1 (3.2%) got LAMA with overall p-value
of 0.000. The second commonest complication was
acute kidney injury, seen in 27 individuals, with equal
number of discharged and deaths that is 13 and 13
respectively with 1 LAMA (p-value=0.002). ARDS was
present in total 19 patients, 3 were discharged, 16 died
(p-value=0.000). Respiratory failure was observed in 14
cases, 9 survived and 4 did not survive. Cardiac injury
was recorded in 17 patients, more than half 9 (52.9%)
died, 8 (47.1%) were discharged (p-value=0.005). The
least affected organ was liver with only 4 individuals had
liver dysfunction, with half recovered and half died.
(Table 3).

Complications at time of Admission

Complications during hospitalizations

Complications Responses Percent of Cases Responses Percent of Cases
N Percent N Percent

ARDS 20 11.0% 23.5% 19 17.0% 38.8%
Respiratory failure 72 39.8% 84.7% 14 12.5% 28.6%
Cardiac injury 18 9.9% 21.2% 17 15.2% 34.7%
Liver dysfunction 3 1.7% 3.5% 4 3.6% 8.2%
Acute kidney injury 30 16.6% 353% 27 24.1% 55.1%
Sepsis 38 21.0% 44.7% 31 27.7% 63.3%
Total 181 100.0% 212.9% 112 100.0% 228.6%
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Table 2. Outcome and complications at time of admission cross tabulations
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Outcome
Complications at time of admission Discharged alive Death Left Against Medical Advice Total p-value
0 (%) 0 (%) n (%)
ARDS 525) 15 (75) 0(0.0%) 20 0.000
Respiratory failure 50 (69.4) 15 (20.8) 79.7) 72 0.127
Cardiac injury 8 (44.4) 9 (50.2) 1(5.6) 18 0.017
Liver dysfunction 133.3) 2(66.7) 0(0.0) 3 0.206
Acute kidney injury 18 (60) 10 (33.3) 2(6.7) 30 0.246
Sepsis 21(55.3) 16 (42.1) 12.6) 38 0.001
Table 3. Outcome and complication during hospitalization
Outcome
Complications during hospitalization Discharged alive Death Left Against Medical Advice Total p-value
n (%) n (%) n (%)
ARDS 3(15.8) 16 (84.2) 0(0.0) 19 0.000
Respiratory failure 9 (64.3) 4(28.6) 1(7.1) 14 0.756
Cardiac injury 8 (47.1) 9(52.9) 0(0.0) 17 0.005
Liver dysfunction 2 (50) 2 (50) 0(0.0) g 0.405
Acute kidney injury 13 (48.1) 13 (48.1) 1G.7) 27 0.002
Sepsis 14 (45.2) 16 (51.6) 1G2) 31 0.000
Total 26 20 3 49
DISCUSSION 19 patients.***® Data from New York City detected a

The most common complication observed at time of
admission and during hospitalization was respiratory
failure followed by sepsis as seen in many other studies.
1920 Tn studies from China ARDS was found very
frequently, as seen in our study.'™ ' Mortality was also
increased in patients who had ARDS at admission and
also during hospital stay coinciding with the results of
many studies.'® 1% 1

Patients with persistent fever, high total leucocyte
count with predominant neutrophil counts, and
deranged coagulation profile (Prothrombin time PT,
activated partial thromboplastin time APTT) were
labeled as having sepsis. Blood or urine culture was not
positive in all patients because they were already on
antibiotics. Although leading cause of sepsis is usually
considered as bacterial infections, however viral
infection can also cause sepsis syndrome. In a study
done at Wuhan city, patients admitted with community
acquired pneumonia due to viral infection, sepsis
occurred in nearly 40% of subjects?’ while in our study
21% had at admission and 27.7% had during hospital
stay but responsible for high mortality 42% and 51%
respectively. Sepsis is a frequent complication seen in
SARS-CoV-2 infection which might be directly caused
by this virus, but further research is required to find out
the pathogenesis of sepsis in COVID-19 illness.

High serum creatinine was noticed in patients at
admission and during stay in HDU with high mortality
- a finding consistent with multiple studies.”>**Kidney
disease is a frequent complication in hospitalized
COVID-19 patients. Many studies from China reported
the occurrence of AKI from 0.5% to 29% in COVID-
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46% incidence of AKI among 3993 admitted patients
with COVID-19.? However an immunologic risk factor
has been identified for AKI and it is Soluble urokinase
plasminogen activator receptor (suPAR).*

Acute cardiac injuries as compared to renal injury
were found more frequently in a study, a finding not in
accordance with our study.'® Elevated cardiac enzymes
(biomarkers and cut-offs) and/or electrocardiographic
abnormalities and a high cardiac troponin I (cTnl)
levels were taken as cardiac injury. In general the
incidence of acute cardiac injury has been variable but
roughly 12-30% of the positive cases are known to
develop significant elevation of ¢Tnl.** A Chinese study
including only those patients who had a definite
outcome (death or discharge from hospital) reported
17% incidence of ¢Tnl elevation.”® Acute cardiac injury
has been associated with high mortality both at
admission (50%) and during hospital stay (52.9%) in
our study and it coincides with result of other
studies.’’*

While damages of vital organ such as acute liver
injury was not a common manifestation resembling with
results of few studies.'®'® For SARS-CoV-2-related
multiorgan damage the underlying mechanisms is not
clear. Angiotensin-converting enzyme 2 (ACE2) gene is
predominantly present in vascular endothelial cells,
lung alveolar cells, gastrointestinal tract, kidneys and
heart.’” The multi-organ damage was somewhat caused
by direct attack of SARS COV- 2.
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CONCLUSIONS

The findings of this study highlight the range of
complications like ARDS, respiratory failure, acute
cardiac injury, acute kidney injury, and sepsis either at
admission or during hospitalization are associated with
poor outcomes in COVID-19 severe disease like death.
The determination of critical complications may help
clinicians to identify and take early steps to prevent
adverse outcomes.
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