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ABSTRACT

Objective: To evaluate the association of clinical, biochemical markers of inflammation and cardiac injury and treatment
strategies with adverse outcome in COVID-19 in-patients

Study Design: Retrospective longitudinal study

Place and Duration of Study: Pak Emirates Military Hospital (PEMH), Rawalpindi, Pakistan, from Dec 2020 to Mar 2021.
Methodology: This study involved medical records of laboratory confirmed COVID-19 patients over a period of 03 months at
a 1000 bedded facility marked for such patients. All patients were categorized according to cardiac injury; demographic
details, presenting features, diagnostic workup, treatment instituted and outcome recorded and analyzed.

Results: A total of 393 patients were included in the final analysis. Median age of patients was 56 years. Ninety-eight out of
393 patients (24.9%) were female. One hundred and nineteen (30.28%) had cardiac injury, and 54(13.7%) died. Patients with
cardiac injury revealed higher median inflammatory markers (Interleukin-6, C-reactive protein, Procalcitonin, Ferritin and
Lactate Dehydrogenase) as well as markers of cardiac injury including Brain Natriuretic Peptide-1, Troponin-I, Creatine
Kinase-MB and Creatine Kinase. Survival was significantly better in those not having cardiac injury (p<0.001). Cardiac injury,
male gender, IL-6 and cough were found to be significantly associated with mortality (p< 0.05).

Conclusion: Hospitalized COVID-19 patients revealed abnormally high inflammatory and cardiac biomarkers in those
suffering from cardiac injury. Such patients harbor pronounced clinical course, require more support and had increased
mortality. Male gender, cardiac injury, high IL-6 and cough lead to poor outcome.
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INTRODUCTION complications that vary in degree between different

Severe Acute Respiratory Syndrome individuals may develop rapidly without prediction;
Coronavirus-2  (SARS-CoV2), commonly called these include severe pneumonia, wide spread
COVID-19 originated at Wuhan China in December ~ thrombosis, inappropriate immune storm, cardiac
2019.' is a rapidly spreading zoonotic disease that  injury, multi-organ dysfunction and death.> Though
changed the shape of global travel, tourism, business, the respiratory tract is primarily affected, there is
social fabric and public healthcare altogether.? As of ~ mounting evidence that cardiac injury underpins
2024, 704,753,890 cases have been reported survival in COVID-19 patients.’® Mortality among
worldwide.3 In Pakistan, 1,581,936 cases and 30,664  critical patients is very high (ranging from 26% to
have been reported up till April 2024.4 Healthcare =~ 61.5%) especially those suffering from cardiac injury.

infrastructure collapsed completely, especially in The postulated mechanisms involve, myocarditis,
developing  world leading to  catastrophic which ma trigger cardiac arrhythmia and heart failure,

humanitarian and health crisis.4 in addition to heart destruction affecting almost 40%
of non-survivors6. High C-reactive protein (CRP),
advanced age, comorbidities especially Diabetes
Mellitus, hypertension and Chronic Obstructive
Pulmonary Disease increase mortality.” However, this
association still necessitates further clarification so that
, appropriate cardiovascular risk stratification may be
Correspondence: Dr Asma Hayat, Department of Pathology, Combined . K . 7
Military Hospital Jhelum Pakistan instituted to avert morbidity as well as mortality.1
Received: 04 Oct 2022; revision received: 23 Jan 2025; accepted: 26 Jan 2025 Laboratory biomarkers are less expensive, faster,

Although considered a serious communicable
disease, most people affected suffer mild to moderate
symptoms (fever, fatigue and cough), which usually
settle within a week or so.> However, life-threatening
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Biochemical Markers of Cardiac Injury and Inflammation

easier to obtain, repeatable and preferred via media to
gauge the disease and predict its outcomes and
prognosis.® Our study therefore retrospectively
analyzed data from one of the largest treatment
centers from Pakistan to delineate potential correlation
between cardiac injury and mortality based upon
inflammatory and cardiac biomarkers among COVID-
19 patients.

METHODOLOGY

This retrospective longitudinal study was
conducted at Pak Emirates Military Hospital (PEMH),
Rawalpindi, Pakistan, over a period of 03 months from
December 2020 to March 2021 after approval of Ethical
Review Board (vide letter no. #A/28/EC/303/2021).

Inclusion Criteria: Medical records of patients
admitted to Pak Emirates Military Hospital with
laboratory-confirmed COVID-19 (positive real-time
polymerase chain reaction and High-resolution
computed tomography) chest were included.

Exclusion Criteria: Cases with incomplete clinical,
radiological and biochemical data were excluded.

A total of 1122 cases were initially selected from
the database. Out of these, 326(29.1%) cases were not
confirmed, 214(19.1%) cases were duplicate medical
records and 189(16.8%) patients did not have core
laboratory parameters. Hence, a total of 729(65.0%)
cases were excluded. A final number of 393 cases was
finally included for analysis. This process has been
illustrated in Figure-1.

Figure-1: Overview of patient recruitment

Demographic details (age, gender, socioeconomic
status, Body Mass Index), clinical parameters
(admission severity, symptoms, comorbidities),
radiology (CT severity index), laboratory biomarkers
(inflammatory, cardiac), treatments and outcome
(alive or died) for participants were collected by 02

investigators and independently reviewed and entered
into SPSS by 02 analysts. Patients were categorized
according to cardiac injury which was defined as
levels of cardiac biomarkers including Troponin I
(Trop 1), Brain natriuretic peptide-1 (BNP-1),
Creatinine Kinase- Myocardial Band (CKMB),
Creatinine Kinase (CK) above 99th percentile upper
reference limit. The clinical outcome (mortality,
hospital stay) was noted till 20th March 2021.

Data was analyzed using Statistical Package for
the Social Sciences version 25.0. Frequency and
percentages were determined for categorical variables
and compared by Chi-square test while mean (SD) or
median (interquartile range) were used for continuous
data, which was analyzed by independent sample T
test or Mann-Whitney U test as appropriate. A binary
logistic regression analysis was conducted in order to
establish a risk model for relating the predictor
variables with the occurrence of mortality. Odds ratios
with 95% Confidence Intervals (CI) were calculated. A
p-value of less than 0.05 was considered significant.

RESULTS

Out of these 393 cases, 119 (30.28%) had cardiac
injury. The median age of patients was 56 years, and
98 (24.9%) patients were female. Majority 145(36.9%)
belonged to middle class. Thirty-seven-point-nine
percent presented with severe disease, with median
BMI being 26. Fever was the most common presenting
feature, observed in 291 (74%) patients, followed by
fatigue 232(59%), shortness of breath 229(58.3%), poor
appetite 226(57.5%), and cough 208(52.9%). Diarrhea,
headache, sore throat and rhinorrhea were rare
findings in 46 (11.6%), 77(19.6%), 48(12.2%) and
70(17.8%) patients, respectively. Diabetes (n=192,
48.9%),  hypertension  (n=185, 47.1%) and
cardiovascular disease (n=73, 18.6%) were the most
common comorbid conditions, while chronic
obstructive pulmonary disease 33(8.4%), cancer
17(4.3%), chronic kidney disease 12(3.1%) and chronic
liver disease 11(2.1%) were found sparingly.

Compared with patients without cardiac injury,
those having cardiac injury were older (65 versus 54
years, p<0.001), having higher BMI (27 vs 26, p<0.001),
severe disease at admission (87 vs 62, p<0.001) and
more symptomatic (fever, fatigue, shortness of breath,
cough, poor appetite, muscle aches and headache; all
p<0.001). Moreover, coexisting conditions including
diabetes (97 vs 95), hypertension (109 vs 76),
cardiovascular disease (58 vs 15), COPD (20 vs 13),
CLD (08vs 03) and CKD (07 vs 05) were all present
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more often among those having cardiac injury (all
p<0.001). This can be seen in Table-I.

Majority of the patients presented with moderate
CT severity index (CTSI) (n=159, 40.5%), and
statistically significant difference in CTSI was found
between those having cardiac injury and those
without (64.7% vs11.3%, p value <0.001). Patients with
cardiac injury revealed higher median inflammatory
markers (IL-6, C-reactive protein, Procalcitonin,
Ferritin and LDH,) as well as cardiac injury markers
(BNP-1, Troponin-I, CKMB and CK), with having a p-
value <0.001, as can be seen in Table-I.

All patients received protocol driven antiviral as
well as antibiotic therapy while steroids. Actemra®
and plasma exchange therapy was administered to
279(71%), 93(23.7%) and 74 (18.8%) patients,
respectively. Supplemental oxygen was required in
181(46.1%) patients, non-invasive ventilation (NIV) in
92(23.4%) and ventilatory support in 63(16%) patients.
Those with cardiac injury were more likely to require

oxygen / ventilatory support, steroids and plasma
exchange therapy (all p<0.001) while there was no
difference between 2 groups with regard to Actemra®
(p=0.077). Survival was significantly better in those not
having cardiac injury (96.7% vs 62.2% p<0.001). Data
analysis in respect of survival revealed that non-
survivors were older (p<0.001), had higher BMI
(p<0.001), severe disease at admission (p<0.001), severe
CTSI (p<0.001), higher Charlson Comorbidity Index
(CCI) (p<0.001), more symptomatic (p<0.001), more
likelihood of having oxygen saturation less than 93%
at admission (p<0.001), longer hospital stay (p<0.001),
significant raised inflammatory as well as cardiac
biomarkers and higher incidence of cardiac injury
(p<0.001, Table II).

We further analyzed the potential factors related
to the clinical outcome. The variables considered were
cardiac injury, gender, IL-6 levels, cough and the
presence of fever. The model had a Nagelkerke R
square value of 0.566, making it a moderately strong
model. This suggests that the model significantly

Table-I Baseline Characteristics and Clinical Markers Patients with COVID-19 as per Cardiac Injury Status (n=393)

Cardiac Injury
Characteristic Yes No Toot al p-value
n (%) n (%) n(%)

Age* Median (IQR) 65 (17) 54 (20) 56 (21) <0.001
Gender Male 86 (72.27%) 209 (76.28%) 295 (75.06%)

Female 33 (27.73%) 65 (23.72%) 98 (24.94%) 0.399
BMI* Median (IQR) 27 (5) 26 (3) 26 (4) <0.001
Severity at Admission Mild 4 (3.36%) 114 (41.61%) 118 (30.03%)

Moderate 28 (23.53%) 98 (35.77%) 126 (32.06%)

Severe 87 (73.11%) 62 (22.63%) 149 (37.91%) <0.001
Socioeconomic Status Upper 26 (21.85%) 96 (35.04%) 122 (31.04%)

Middle 47 (39.50%) 98 (35.77%) 145 (36.90%) 0.026

Lower 46 (38.66%) 80 (29.20%) 126 (32.06%) )
CT Severity Index Mild 4 (3.36%) 122 (44.53%) 126 (32.06%)

Moderate 38 (31.93%) 121 (44.16%) 159 (40.46%)

Severe 77 (64.71%) 31 (11.31%) 109 (27.74%) <0.001
Charlson Comorbidity Index CCI None 1(0.84%) 42 (15.33%) 43 (10.94%)

Mild 4 (3.36%) 169 (61.68%) 173 (44.02%)

Moderate 28 (23.53%) 40 (14.60%) 68 (17.30%) <0001

Severe 86 (72.27%) 23 (8.39%) 109 (27.74%)
Patient Admission Status Ward 4 (3.36%) 114 (41.61%) 118 (30.03%)

AMU 28 (23.53%) 98 (35.77%) 126 (32.06%)

HDU 26 (21.85%) 23 (8.39%) 49 (12.47%)

ITC 61 (51.26%) 39 (14.23%) 100 (25.45%) <0.001
Comorbidities CVS Disease 58 (48.74 %) 15 (5.47%) 73 (18.58%) <0.001

Hypertension 109 (91.60%) 76 (27.74%) 185 (47.07%) <0.001

Diabetes 97 (81.51%) 95 (34.67%) 192 (48.85%) <0.001

Cancer 7 (5.88%) 10 (3.65%) 17 (4.33%) 0.317

CKD 7 (5.88%) 5 (1.82%) 12 (3.05%) 0.050

CLD 8 (6.72%) 3 (1.09%) 11 (2.80%) 0.004

COPD 20 (16.81%) 13 (4.74%) 33 (8.40%) <0.001
Fever 112 (94.12%) 179 (65.33%) 291 (74.05%) <0.001
Cough 92 (77.31%) 116 (42.34%) 208 (52.93%) <0.001
Shortness of Breath 117 (98.32%) 112 (40.88%) 229 (58.27%) <0.001
Oxygen Saturation >93% 0 (0%) 130 (47.45%) 130 (33.08%)

85-92% 39 (32.77%) 129 (47.08%) 168 (42.75%) <0.001

<85% 80 (67.23%) 15 (5.47%) 95 (24.17%)
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Muscle Aches 97 (81.51%) 71 (25.91%) 168 (42.75%) <0.001
Appetite 17 (14.29%) 150 (54.74%) 167 (42.49%) <0.001
Diarrhoea 12 (10.08%) 34 (12.41%) 46 (11.70%) 0.510
Sore Throat 13 (10.92%) 35 (12.77%) 48 (12.21%) 0.607
Headache 38 (31.93%) 39 (14.23%) 77 (19.59%) <0.001
Fatigue 49 (41.18%) 183 (66.79%) 232 (59.03%) <0.001
Rhinorrhea 20 (16.81%) 50 (18.25%) 70 (17.81%) 0.731
Hospital Stay <7 Days 32 (26.89%) 2(0.73%) 34 (8.65%)

8 - 15 Days 9 (7.56%) 211 (77.01%) 220 (55.98%)

16 - 21 Days 6 (5.04%) 37 (13.50%) 43 (10.94%) <0.001

<22 Days 72 (60.50%) 24 (8.76%) 96 (24.43%)
IL-6* 243 (557.5) 18.8 (39.8) 30.1(62.7) <0.001
C-Reactive Protein* 200.9 (273) 46.6 (65.7) 65.5 (115.7) <0.001
Procalcitonin* 0.35 (0.86) 0.05 (0.13) 0.09 (0.24) <0.001
Ferritin* 934 (1269) 377 (412) 504 (586) <0.001
LDH* 681 (506) 353 (251) 420 (327) <0.001
BNP-1* 768 (418.4) 106.6 (249.3) 224.1 (515) <0.001
Troponin I* 0.25 (0.24) 0.10 (0.01) 0.1(0.1) <0.001
CKMB Activity* 56 (33) 19 (10) 23 (29) <0.001
Creatinine Kinase* 298 (115) 110 (89) 156 (170) <0.001
Supplemental Oxygen 115 (96.64%) 66 (24.09%) 181 (46.06%) <0.001
NIV 41 (34.45%) 51 (18.61%) 92 (23.41%) 0.001
Mechanical Ventilation 50 (42.02%) 13 (4.74%) 63 (16.03%) <0.001
Antiviral Therapy 119 (100%) 274 (100%) 393 (100%) -
Steroids 119 (100%) 160 (58.40%) 279 (70.99%) <0.001
Antibiotics Therapy 119 (100%) 274 (100%) 393 (100%) -
Actemra® 35 (29.41%) 58 (21.17%) 93 (23.66%) 0.077
Plasma Exchange Therapy 65 (54.62%) 9 (3.28%) 74 (18.83%) <0.001
Survival 74 (62.18%) 265 (96.72%) 339 (86.26%) <0.001

AMU: Acute Medical Unit, HDU: High Dependency Unit, ITC: Intensive Care Unit, CLD: Chronic Liver Disease, CKD: Chronic Kidney Disease, COPD: Chronic Obstructive
Pulmonary Disease, CVS: Cardiovascular System, CKMB: Creatine-Kinase Myocardial Band, LDH: Lactate Dehydrogenase, BNP: Brain Natriuretic Peptide, IL-6: Interleukin-6. *:

Median (IQR)

predicts 56.6% of the variation in the occurrence of
mortality. The odds of mortality significantly
increased by 3.969 with the presence of cardiac injury
in patients. The odds of mortality decreased by 0.327
for female patients as compared to males. For every
unit increase in IL-6 levels, the odds of mortality
increased by 1.005. Mortality increased significantly by
odds of 5.012 for patients having a cough. There was
no significant association between fever and mortality
(Table-I1I).

DISCUSSION

Our Median cohort age was 56 years (IQR 21),
aligning with prior studies.12 Niraula et al. reported a
mean age of 55 years, while Wuhan data showed
median 64 years.11,13 A US study reported mean age
57.5+16.8, close to ours.1415

Most patients presented with severe disease
149(37.9%); 145(36.9%) were from the middle
socioeconomic group. Diabetes, hypertension, and
heart disease were the most common comorbidities,

Table-II Baseline Characteristics and Clinical Markers of 393 Patients with COVID-19 as per Survival Status (n=393)

Characteristic Yes n(%) Syl No n(%) Total p value
Age* 55 (20) 70 (13) 56 (21) <0.001
Gender Male 264 (77.9%) 31 (57.4%) 295 (75.1%)

Female 75 (22.1%) 23 (42.6%) 98 (24.9%) 0.001
BMI* 26 (3) 28 (5) 26 (4) <0.001
Severity at Admission Mild 118 (34.8%) 0 (0%) 118 (30%)

Moderate 120 (35.4%) 6 (11.1%) 126 (32.1%)

Severe 101 (29.8%) 48 (88.9%) 149 (37.9%) <0.001
Socioeconomic Status Upper 102 (30.1%) 20 (37%) 122 (31%)

Middle 121 (35.7%) 24 (44.4%) 145 (36.9%) 0.072

Lower 116 (34.2%) 10 (18.5%) 126 (32.1%)
CT Severity Index Mild 126 (37.2%) 0 (0%) 126 (32.1%)

Moderate 150 (44.2%) 9 (16.7%) 159 (40.5%) <0001

Severe 63 (18.6%) 45 (83.3%) 108 (27.5%)
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Charlson Comorbidity Index CCI | None 43 (12.7%) 0 (0%) 43 (10.9%)

Mild 173 (51%) 0 (0%) 173 (44%)

Moderate 60 (17.7%) 8 (14.8%) 68 (17.3%) <0.001

Severe 63 (18.6%) 46 (85.2%) 109 (27.7%)
Patient Admission Status Ward 118 (34.8%) 0(0%) 118 (30%)

AMU 120 (35.4%) 6 (11.1%) 126 (32.1%)

HDU 43 (12.7%) 6 (11.1%) 49 (12.5%)

ITC 58 (17.1%) 42 (77.8%) 100 (25.4%) <0.001
Comorbidities CVS Disease 40 (11.8%) 33 (61.1%) 73 (18.6%) <0.001

Hypertension 135 (39.8%) 50 (92.6%) 185 (47.1%) <0.001

Diabetes 147 (43.4%) 45 (83.3%) 192 (48.9%) <0.001

Cancer 15 (4.4%) 2 (3.7%) 17 (4.3%) 1.000

CKD 11 (3.2%) 1 (1.9%) 12 (3.1%) 1.000

CLD 5 (1.5%) 6 (11.1%) 11 (2.8%) 0.001

COPD 20 (5.9%) 13 (24.1%) 33 (8.4%) <0.001
Fever 243 (71.7%) 48 (88.9%) 291 (74%) 0.007
Cough 163 (48.1%) 45 (83.3%) 208 (52.9%) <0.001
Shortness of Breath 175 (51.6%) 54 (100%) 229 (58.3%) <0.001
Oxygen Saturation >93% 130 (38.3%) 0 (0%) 130 (33.1%)

85-92% 160 (47.2%) 8 (14.8%) 168 (42.7%) <0001

<85% 49 (14.5%) 46 (85.2%) 95 (24.2%)
Muscle Aches 116 (34.2%) 52 (96.3%) 168 (42.7%) <0.001
Appetite 164 (48.4%) 3 (5.6%) 167 (42.5%) <0.001
Diarrhoea 38 (11.2%) 8 (14.8%) 46 (11.7%) 0.444
Sore Throat 40 (11.8%) 8 (14.8%) 48 (12.2%) 0.530
Headache 58 (17.1%) 19 (35.2%) 77 (19.6%) 0.002
Fatigue 191 (56.3%) 41 (75.9%) 232 (59%) 0.007
Rhinorrhea 57 (16.8%) 13 (24.1%) 70 (17.8%) 0.731
Hospital Stay <7 Days 22 (6.5%) 12 (22.2%) 34 (8.7%)

8 - 15 Days 213 (62.8%) 7 (13%) 220 (56 %)

16 - 21 Days 34 (10%) 9 (16.7%) 43 (10.9%) <0.001

<22 Days 70 (20.6%) 26 (48.1%) 96 (24.4%)
IL-6* 21.6 (45.5) 560 (751.7) 30.1 (62.7) <0.001
C-Reactive Protein* 53.5 (69.2) 276.8 (310) 65.5 (115.7) <0.001
Procalcitonin* 0.07 (0.18) 0.44 (1.60) 0.09 (0.24) <0.001
Ferritin* 448 (538) 906 (986) 504 (586) <0.001
LDH* 390 (292) 765 (398) 420 (327) <0.001
BNP-1* 155.2 (398.4) 875.5 (480) 224.1 (515) <0.001
Troponin I* 0.10 (0.04) 0.33 (1.13) 0.1 (0.1) <0.001
CKMB Activity* 21 (24) 62 (50) 23 (29) <0.001
Creatinine Kinase* 145 (146) 299.5 (117) 156 (170) <0.001
Supplemental Oxygen 127 (37.5%) 54 (100%) 181 (46.1%) <0.001
NIV 86 (25.4%) 6 (11.1%) 92 (23.4%) 0.022
Mechanical Ventilation 17 (5%) 46 (85.2%) 63 (16%) <0.001
Antiviral Therapy 339 (100%) 54 (100%) 393 (100%) -~
Steroids 225 (66.4%) 54 (100%) 279 (71%) <0.001
Antibiotics Therapy 339 (100%) 54 (100%) 393 (100%) ---
Actemra® 77 (22.7%) 16 (29.6%) 93 (23.7%) 0.267
Plasma Exchange Therapy 35 (10.3%) 39 (72.2%) 74 (18.8%) <0.001
Cardiac Injury 74 (21.8%) 45 (83.3%) 119 (30.3%) <0.001

AMU: Acute Medical Unit, HDU: High Dependency Unit, ITC: Intensive Care Unit, CLD: Chronic Liver Disease, CKD: Chronic Kidney Disease, COPD: Chronic
Obstructive Pulmonary Disease, CVS: Cardiovascular System, CKMB: Creatine-Kinase Myocardial Band, LDH: Lactate Dehydrogenase, BNP: Brain Natriuretic Peptide,
IL-6: Interleukin-6, BMI: Body Mass Indes, NIV: Non-Invasive Ventilation. *: Median (IQR)
which is similar to other Asian.1>4 Fever was the

predominant symptom, followed by dyspnea, cough,

and myalgia, comparable with other reports, though
Suleyman et al. found cough most common.'#1> Direct
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Table-III Logistic Regression Model of Predictor Variables for the Occurrence of Mortality

Study Parameter Univariate Logistic Regression Multivariate Logistic Regression

Factor Unadjusted OR 95% CI for o 95% CI for

Yes No p Value (UOR) UOR p Value Adjusted OR AOR
Cardiac Injury | 45(37.8%) 9(3.3%) <0.001 17.905 8.368-38.212 0.010 3.969 1.969-11.292

Male Female
Gender 31 (10.5%) 23 (235%) 0.002 0.383 0.211- 0.696 0.011 0.327 0.138- 0.776
1L-6* - - <0.001 1.006 1.005-1.007 <0.001 1.005 1.003- 1.007
Cough 45(21.6%) 9(4.9%) <0.001 5.399 2.559-11.392 0.003 5.012 1.760-14.272
Fever 48(16.5%) 6(5.9%) 0.010 3.160 1.310-7.267 0.141 0.407 0.123-1.346
Constant - - <0.001 0.063 - <0.001 0.033 -

(OR = Odds Ratio, CI = Confidence Intervals; * = Quantitative Variable)

ICU/HDU admissions formed the majority (37.9%),
which was consistent with regional and local
studies.1315

Compared to those without cardiac injury,
affected patients were older, had higher BMI, more
comorbidities (higher CCI), more severe disease, and
longer hospital stay, consistent with prior work.16-18
Cardiac injury patients showed significantly elevated
inflammatory markers and cardiac markers (p<0.001),
consistent with earlier reports.1®2 They also had
higher CTSI, greater need for ventilation and ICU care,
as noted by Shi et al.2!

Mechanisms of cardiac injury remain unclear but
likely involve direct myocardial damage, ACE-2,
cytokine storm, and immune mechanisms.?? Our data
showed elevated inflammatory markers is consistent
with injury, which is in line with various international
studies.11121424 1j et al. also confirmed correlation
between inflammatory and cardiac markers,
reinforcing cytokine-mediated injury and its link to
mortality.20

We noted that cardiac injury patients more often
required oxygen (invasive and non-invasive),
glucocorticoids, plasma exchange, antibiotics, and
IVIG. This is consistent with numerous studies.1151819
Mortality was 13.7% overall, but significantly higher
with cardiac injury [45 (37.8%) vs 9 (3.3%), p<0.001].
Logistic regression showed cardiac injury, IL-6, and
cough as significant mortality predictors, consistent
with different studies.?2+

Non-survivors were older, more often male, had
higher BMI, severe disease, higher CTSI, more
symptoms, elevated inflammatory/cardiac markers,
and greater need for intensive support and steroids.
These findings mirror global data.1315
LIMITATION OF STUDY

This study has several limitations: it is a single-center,

retrospective, descriptive study without a control arm,
subject to bias from comorbidities, superimposed infections,

and multiorgan failure. We also had in-patient data only,
and did not follow the patients up for a longer period to
check outcomes. In addition, dynamic changes in
biomarkers over time were not assessed.
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