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Abstract

Background: Acute Respiratory Syndrome Coronavirus 2 is induced by a combination of the virus
protein and an angiotensin-converting enzyme 2, which is expressed in the heart and lungs, causing
myocardial injury with increasing serum Troponin. The finding of a significant cardiac involvement
requires follow-up during hospitalization or after COVID-19 recovery.

Objectives: evaluating serum troponin as a mortality predictor in COVID-19: a two-center prospective
study.

Methods: A prospective observational study was carried out in Al Yarmouk Teaching Hospital and Dar
Al-Salam Hospital, Al-Karkh, Baghdad, Iraq from the 1% of January 2021 to the 30" of June 2021 and
involved (85) patients confirmed to have COVID-19 by RT-PCR, then screened for cardiac-specific
biomarkers as reflected by elevated serum troponin. Microsoft Excel 2010 and the Statistical Package for
Social Sciences version 23 were used for data entry. Chi-square and the t-test were used to compare
proportions, analyzing data, and show any significant difference in the mean age.
Results: In this study, 24 (28.2%) patients were with high serum troponin levels, and the majority, 61
(71.8%) had normal serum troponin levels. The highest proportion of high serum troponin was among
smokers and ex-smokers [55.6% (5) and 66.7% (2), respectively]. 12 (46.2%) of patients with diabetes
had high serum troponin levels (P=0.015). 62.5% (15) of hypertensive patients were significantly with
high troponin levels. There was a strong association between COVID-19 severity and serum troponin
level, whereas in patients with critical COVID-19, 60.9% (14) were within a high serum troponin level.
There was a significant difference between the outcome of COVID-19 patients and serum troponin level,
where the higher serum troponin level was in 14 (60.9%) of patients who ended up with death.
Conclusion: The study showed a significant relationship between high serum troponin levels and
mortality in critical COVID-19 patients. High serum troponin level was significantly associated with
diabetes mellitus, hypertension, ischemic heart disease, and smoking. There was no significant association
between high serum troponin levels and age, sex, asthma, or malignancy.
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Introduction:
Cardiac ischemia was found to have poorer in-

Severe acute respiratory syndrome coronavirus 2
infection is induced in the body cells by binding the
spike protein of the virus to the angiotensin-
converting enzyme receptor 2 (ACE2), which is
strongly expressed in the heart, lungs, and blood
vessels (1). Therefore, SARS-CoV-2 can cause acute
myocardial injury, which may be reflected by the
increase in serum troponin levels that have been
identified among patients with COVID-19(2). The
mechanisms include direct infection causing
myocardial injury, specific binding to functional
receptors on cardiomyocytes, or immune-mediated
myocardial injury (3). Rupture of the plaque,
cytokine storm, hypoxic injury, coronary
vasospasm, microthrombosis, or direct endothelial
injury can cause myocardial damage in patients
with COVID-19. Those patients who develop
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hospital outcomes (4). Finding the cause of acute
myocardial injury or ischemia may participate to
explain the evolution of the severe SARS-CoV-2
infection and apply management according to the
type of myocardial injury (5).

The severity of cardiac damage is variable, which
depends on the age of the patient, past medical
history, and preexisting cardiac disease. Cardiac
biomarkers increase in most of the critical cases of
COVID-19 patients, given their prognostic power for
the worst outcome, and the lower threshold of the
biomarkers would be applicable for diagnosis and
prognosis (6)

A comprehensive assessment of cardiac biomarkers
may be necessary to differentiate high-risk patients
from low-risk, and the identification of a significant
cardiac involvement might activate a cardiology unit
for work-up with serial troponin level and
Echocardiogram study during hospitalization and
after COVID-19 recovery. The need for such a study
in our hospitals will open the door for the use of such
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assessment as a routine workup for those patients.
The study aimed to evaluate serum troponin as a
mortality predictor in patients diagnosed with
COVID-19 in Baghdad City.

Patients and methods:

Study design, Study setting, and period: A
prospective study was carried out in Al Yarmouk
Teaching Hospital and Dar Al-Salam Hospital, Al-
Karkh side of Baghdad-Iraq from 1% of January 2021,
to 30" of June 2021.

Study Population The target population was
represented by COVID-19 patients who were
admitted to a specified isolated center in Al Yarmouk
Teaching Hospital and Dar Al-Salam Hospital,
confirmed by positive RT-PCR, then screened for
cardiac-specific biomarkers as reflected by elevated
troponin levels. Inclusion criteria: All COVID-19
patients aged > 18 years, confirmed by positive RT-
PCR. Exclusion criteria: Patients with negative RT-
PCR, patients with renal failure, stroke, and
subarachnoid hemorrhage. Classification of COVID-
19 severity was according to the World Health
Organization WHO COVID-19 severity definitions
7).

Data collection and sampling: The data were
collected by using a questionnaire paper, which
researchers filled with direct interviews. A
convenience sample was used, depending on the
investigation available in the hospital and data
collected during two consecutive months, three days/
week. Questionnaires included sociodemographic,
clinical features, and cardiac-specific biomarkers
(age, gender, symptoms, associated  signs,
comorbidities, s. troponin). The affected group (with
high serum troponin levels) is compared with other
patients with normal serum troponin levels in terms
of demographic age, gender, clinical features, and
comorbidity.

Ethical consideration: The approval of the
committee of the Iragi Board of Medical
Specializations was obtained before the start of the
study. The official agreement from the Ministry of
Health (MOH) and Al-Karkh health directorate was
obtained before starting the research. The
Administration of Al-Yarmook Teaching Hospital
and Dar Al-Salam Hospital were informed about the
nature and scope of the study, and verbal consent was
obtained from participants before participating and
filling up the questionnaire. The collection of data
will be kept confidential and not revealed except for
the study purpose.

Statistical analysis:

Microsoft Excel 2010 and Statistical Package for
Social Sciences (SPSS) version 23 were used for data
entry and statistical analysis. The Chi-square test of
association was used to compare proportions and
analyzing data. The Independent sample t-test was
used to define the significant difference in the mean
age. Data frequencies and percentages were presented
by tables and figures. P value <0.05 was considered
statistically significant.

Results:

In this study, the total participants was 85, of (45)
patients among the elderly aged> 60 years. Male
patients were the majority, 49 (57.6%). Non-smokers
count for 73 (85.9%). Most of the study patients were
non-diabetic, not asthmatic, and non-hypertensive
[59 (69.4%), 80 (94.1%), and 49 (57.6%),
respectively]. There were 5 (5.9%) patients with
malignant disease. Patients with a medical history of
ischemic heart disease were 8 (9.4%), Arrhythmia
were 3 (3.5%), and patients with a negative history of
cardiac problems were 74 (87.1%). The variations are
shown in Table 1:

Table 1: Baseline demographic characteristics of study COVID-19 patients (n=85)

Variable No. %
(20-39) 8 9.4
Age (yr) (40-59) 2 376
> 60 45 53
Sex Male 49 57.6
Female 36 42.4
Smoking Smoker 9 10.6
Non-smoker 73 85.9
Ex-smoker 3 3.5
Diabetes Mellitus Yes 26 30.6
No 59 69.4
Hypertension Yes 36 42.4
No 49 57.6
Asthma Yes 5 5.9
No 80 94.1
Malignancy Yes 5 5.9
No 80 94.1
Heart Disease IHD 8 9.4
Arrythmia 3 35
Negative 74 87.1
Moderate 48 56.5
Severity of COVID-19 Severe 1 165
Critical 23 27.1
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The serum Troponin level showed a significant
association with the smoking history (P= 0.041),
history of DM (P=0.015), history of hypertension (P
value = 0.018), history of IHD (P value 0.008),
critical COVID-19 cases (P value = < 0.001) without
significant relationship with age, gender, asthma or
malignancy. According to the smoking history, the
highest proportion of smokers and ex-smokers,
55.6% (5) and 66.7% (2) respectively, were of high
Troponin levels, while the highest proportion of non-
smokers, 76.7% (56), were with normal Troponin
levels. About half of the patients who have diabetes
mellitus 12 (46.2%), with high Troponin levels, while
the highest proportion of patients without diabetes
mellitus 79.7% (47) with normal serum Troponin
levels, and this difference was significant (p=0.015).
The highest proportion of patients having
hypertension, 62.5% (15), were with high Troponin

levels, while the highest proportion of patients
without hypertension, 65.6% (45), were within
normal serum Troponin levels, and this difference
was significant (P=0.018). The majority of patients
with ischemic heart disease 6 75 75 75%) had high
serum Troponin levels, while patients with negative
ECG findings 17, 23%) were within normal serum
Troponin levels, and this finding was significant (P
0.008). Regarding the severity of COVID-19, there
was a significant association with serum troponin
levels where the highest proportion of patients with
moderate and severe COVID-19 cases, the troponin
was within the normal level [91.7% (44), and 71.4%
(10) respectively], while the highest proportion of
patients with critical COVID-19 60.9% (14) was
associated with high serum troponin level as
illustrated in Table (2).

Table 2: The distribution of Troponin level among study COVID-19 patients (n=85)

Variable Normal Troponin  High P-value
level Troponin level
Total N. % N. %

(20-39) 8 4 50.0 4 50.0 0.477

Age (yr.) (40-59) 32 23 71.9 9 28.1
>60 45 34 75.0 11 25.0

Sex Male 49 34 69.4 15 30.6 0.570
Female 36 27 75.0 9 25.0

Smoking Smoker 9 4 44.4 5 55.6
Non-smoker 73 56 76.7 17 23.3 0.041"
Ex-smoker 3 1 33.3 2 66.7

Diabetes Mellitus Yes 26 14 53.8 12 46.2 0.015"
No 59 47 79.7 12 20.3

Hypertension Yes 36 21 34.4 15 62.5 0.018"
No 49 40 65.6 9 375

Asthma Yes 5 3 60.0 2 40.0 0.547
No 80 58 72.5 22 27.5

Malignancy Yes 5 2 40.0 3 60.0 0.104
No 80 59 73.8 21 26.3

Heart Disease IHD 8 2 25.0 6 75.0 0.008"
Arrhythmia 3 2 66.7 1 33.3
Negative 74 57 77.0 17 23.0

COVID-19 Moderate 48 44 91.7 4 8.3

Severity Severe 14 10 71.4 4 28.6 <0.001"
Critical 23 9 39.1 14 60.9

* Chi-square is significant at the < 0.05 level.

The highest frequency of patients with normal troponin levels was with normal ECG, sinus tachycardia, and atrial
fibrillation, whereas the highest frequency of patients with high troponin levels was with ECG abnormalities as
ST elevation and ST depression, and this difference was significant (P = 0.013). As illustrated in Table 3.

Table 3: The distribution of Troponin level with the ECG finding among study COVID-19 patients (n=85)

Variable Normal  Troponin  High P-value
level Troponin level
Total N. % N. %

Normal 50 39 78.0 11 22.0

ST elevation 7 1 24.3 6 85.7

ST depression 2 0 0.0 2 100.0 0.013"
ECG finding T wave inversion 2 2 100.0 0 0.0

sinus tachycardia 17 12 70.6 5 29.4

AF 4 3 75.0 1 25.0

ectopic beat 2 2 100.0 0 0.0

RBBB 1 1 100.0 0 0.0

* Fisher's exact is significant at the < 0.05 level
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Serum Troponin level was significantly associated
with outcome, where the highest proportion of
patients, 60.9% (14), ended up with death, high serum
Troponin levels, and the highest proportion of

patients who recovered and were discharged 83.9%
(52) with normal serum Troponin levels (P = <
0.001). As illustrated in Table 4 and Figure 1.

Table 4: Serum Troponin Level about the outcome of a sample of COVID-19 patients

Variable Outcome
Serum Troponin Level Death Discharge Total Crude odds ratio 95% C.I.  P-value
High 14 (60.9%) 10 (16.1%) 24 (28.2%) 2756 -
Normal 9 (39.1%) 52 (83.9%) 61 (71.8%) 8.089 23.740 <0.001"
Total 23 (27.1%) 62 (72.9%) 85 (100%)

Bar Chart abnormal WBC count were significantly associated

Calesma
e~ amr o
Desth

Caunt

[ -

Ssrum Tropenine Levsl

Figure 1: Distribution of serum Troponin level among
study COVID-19 outcome

Discussion:

This study involved 85 COVID-19 hospitalized
patients; more than half of them were males, of age >
60 years, the majority were nonsmokers, and more
than one-third of them had comorbid chronic diseases
like DM and hypertension.

Previous multiple studies have demonstrated that
male cases are more numerous than female COVID
cases, and males usually tend to have a more severe
infection in critical situations (8). Nevertheless, there
is no precise explanation for this gender
preponderance of COVID-19 infection among
males. This gender difference can be due to some
comorbidities like DM, HTN, which may increase the
risk of infection and severity among males, while
female sex hormones may have influenced the
regulation of immune response (9). This is in
agreement with a study done in Baghdad in 2020 on
a sample of 99 COVID patients attending Baghdad
Teaching Hospital, in whom 43.4% (43/99) of PCR-
positive patients were aged >50 years with male, and
a significant percentage had a chronic illness like
hypertension and asthma (10). The high serum
Troponin level in this study showed a significant
association with smoking, diabetes mellitus, ischemic
heart disease, and critical cases. The high troponin
level was also associated with abnormal ECG
findings. This is in agreement with a study done in
Kurdistan, Iragq, 2021, by Ayad et al. (11),
investigating the correlation of troponin, CRP, D-
dimer, and other biomarkers within COVID-19
survivors. Troponin and D-dimer were significantly
higher in COVID-19 patients who died than in
COVID-19 survivors. Also, the high troponin and

with families who lost more than one family member.
This study revealed that a normal ECG was the initial
ECG finding among 59% of patients, while the most
common abnormal findings were sinus tachycardia in
20%. Followed by ST elevations, ST depression, and
arrhythmias, respectively. Gur et al. in their study in
2021 exposed different results, they stated that ECG
findings are crucial to diagnose COVID-19 disease as
early as possible, sinus tachycardia was the
commonest presentation in COVID-19 patients in
that study, but they didn’t find specific - characteristic
ECG finding for COVID-19 apart from some non-
significant ST changes (12); which was also in
consistence with Angeli et al. study who found in 50
in patients with COVID-19, a wide spectrum of ECG
abnormalities in COVID patients  during
hospitalization, these changes include persistent ST-
T changes, bradytachy- syndrome, and atrial
fibrillation (13). Cardiac injury had been reflected in
the current study, 28% of patients had raised levels of
troponin, one-third of patients died from myocardial
injury, and about half of the studied samples were
discharged home without the need for ICU or CCU
wards. Interestingly, different outcomes in COVID-
19 patients could be well predicted through cardiac
biomarkers. This is consistent with the results of
Pzizzini et al. (14)and Yange et al. (15), who
reported higher mortality associated with high cardiac
enzymes. As evident in many previous studies in the
last couple of years, the rate of abnormal cardiac
enzyme levels in COVID-19 positive cases urged
clinicians to measure serum troponin levels when
they suspected acute myocardial infarction. In
comparison, our findings demonstrated that serum
troponin acted as a marker of severity in COVID-19
infection and was raised in around one-third of the
studied patients. This confirms the findings of an
earlier study in Wuhan city, which declared that
patients with comorbid conditions and high cardiac
enzymes had higher death rates, especially for
diabetes, chronic  respiratory  disease, and
hypertension (16).

Limitations:
1- Sample size.
2- Number of centers

Conclusions:
COVID-19 could cause a cardiac injury, as our study
showed that most of the critical COVID-19 patients
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had a significantly elevated troponin level. Serum
troponin was significantly higher among smokers and
diabetic patients, whereas about half of them had high
serum troponin levels. Two-thirds of hypertensive
patients had high troponin levels, which suggests a
significant association between them. The history of
ischemic heart disease has a significant association
with high troponin levels. Two-thirds of COVID-19
patients who died had high serum troponin levels,
while the overwhelming majority of recovered
COVID-19 patients had normal troponin levels.
Measuring serum troponin levels at admission for
COVID-19 patients may give a prediction of the
course of COVID-19 severity and outcome. Further
studies should be conducted on a larger sample size
to assess the probability of using serum troponin
levels in the prediction outcome of COVID-19
patients, and the probability of cardiac injury.

Authors' contributions:

Study conception & design: (Abbas Naji Al-Sharifi).
Literature search: (Muhanned M. Jawad). Data
acquisition: (Muhanned M. Jawad). Data analysis &
interpretation: (Abbas Naji Al-Sharifi). Manuscript
preparation: (Muhanned M. Jawad). Manuscript
editing & review: (Abbas Naji Al-Sharifi).

Authors’ declaration:

We confirm that all the Figures and Tables in the
manuscript belong to the current study. Besides, the
Figures and images, which do not belong to the
current study, have been given permission for re-
publication attached to the manuscript. Authors sign
on ethical considerations’  Approval-Ethical
Clearance: The project was approved by the local
ethical committee in Al-Yarmook Teaching Hospital.
According to the code number (122) on (10/12/2020).
Conflict of Interest: None

Funding: None

References

1. Bessiére F, Roccia H, Deliniére A, Charriére R,
Chevalier P, Argaud L. Assessment of QT Intervals in
a Case Series of Patients with Coronavirus Disease
2019 (COVID-19). JAMA cardiology. 2020 Sep
1;5(9):1067-106947.
https://doi.org/10.1001/jamacardio.2020.1738.

2. Siddigi HK, Mehra MR. Transplantation L.
COVID-19 illness in native and immunosuppressed
states: A clinical-therapeutic staging proposal. J
HealunTransplant. 2020 May;39(5):405.
https://doi.org/10.1016/j.healun.2020.03.012.

3. Lindner D, Fitzek A, Brauninger H, Aleshcheva G,
Edler C, Meissner K. Association of Cardiac
Infection With SARS-CoV-2 in Confirmed COVID-19
Autopsy Cases. JAMA cardiology. 2020 Nov
1;5(11):1281-1285.
https://doi.org/10.1001/jamacardio.2020.3551.

4. Bangalore S, Sharma A, Slotwiner A, Yatskar L,
Harari R, Shah B. ST-segment elevation in patients
with Covid-19—a case series. NEJMc. 2020 Jun
18;382(25):2478-2480
https://doi.org/10.1056/NEJMc2009020.

5. Tavazzi G, Pellegrini C, Maurelli M, Belliato M,
Sciutti F, Bottazzi A. Myocardial localization of
coronavirus in COVID-19 cardiogenic shock.
European journal of heart failure. 2020
May;22(5):911-915.
https://doi.org/10.1002/ejhf.1828.

6. Ranard LS, Ahmad Y, Masoumi A, Chuich T,
Romney M-LS, Gavin N. Clinical pathway for
management of suspected or positive novel
coronavirus-19 patients with ST-segment elevation
myocardial infarction. Critical pathways in
cardiology. 2020;19(2):49-54.
https://doi.org/10.1097/HPC.0000000000000223.

7. Living guidance for clinical management of
COVID-19: Living guidance, 23 November 2021 —
World Health Organization (WHO) 2021.
https://www.who.int/publications/i/item/WHO-2019-
nCoV-clinical-2021-2.

8.Jin J-M, Bai P, He W, Wu F, Liu X-F, Han D-M, et
al. Gender Differences in Patients with COVID-19:
Focus on Severity and Mortality. FPubH. 2020;
8:152 https://doi.org/10.3389/fpubh.2020.00152.
9-Xu XW, Wu XX, Jiang XG, et al.. Clinical findings
in a group of patients infected with the 2019 novel
coronavirus (SARS-CoV-2) outside of Wuhan, China:
retrospective case series. BMJ. 2020; 368:0
https://doi.org/10.1136/bmj.m606.

10. Mahmood ZS, FadhilHY, Ad'hiah AH. Estimation
of Hematological Parameters of Disease Severity in
Iragi Patients with COVID-19. 1JS. 2021; 62(10):
3487-3496. https://doi.org/10.24996/ijs.2021.62.10.8.
11. Ayad M. Ali, Hassan M. Rostam,Mohammed H.
Fatah. Serum troponin, D-dimer, and CRP levels in
severe coronavirus (COVID-19) patients 22.
Immunity, Inflammation and Disease 2021.
https://doi.org/10.1002/iid3.582.

12 Gur A, Ulutas Z.  Characteristic
Electrocardiography  Findings of COVID-19
Patients. Arch Iran Med. 2021 Sep 1;24(9):706-712.
https://doi.org/10.34172/aim.2021.103.

13. Angeli F, Spanevello A, De Ponti R, Visca D,
Marazzato J, Palmiotto G, Feci D, Reboldi G, Fabbri
LM, Verdecchia P. Electrocardiographic features of
patients with COVID-19 pneumonia.Eur J Intern
Med. 2020.
https://doi.org/10.1016/j.ejim.2020.06.015.

14. P Pizzini A, Burkert F, Theurl I, Weiss G,
Bellmann-Weiler RJH rognostic impact of high
sensitive Troponin T in patients with influenza virus
infection: a retrospective analysis. Heart Lung. 2020;
49:105-109
https://doi.org/10.1016/j.hrtIng.2019.05.009

15. Yang X, Yu Y, Xu J, et al.. Clinical course and
outcomes of critically ill patients with SARS-CoV-2
pneumonia in Wuhan, China: a single- centered,
retrospective, observational study. Lancet Respir
Med. 2020; 8:475-481.
https://doi.org/10.1016/52213-2600(20)30079-5
16-Z. Wu and J. McGoogan. Characteristics of and
Important Lessons from the Coronavirus Disease
2019 (COVID-19) Outbreak in China. JAMA. 2020;
323(13): 1239.
https://doi.org/10.1001/jama.2020.2648

J Fac Med Baghdad

153

Vol.67. No.2, 2025


https://doi.org/10.1001/jamacardio.2020.1738
https://doi.org/10.1016/j.healun.2020.03.012
https://doi.org/10.1001/jamacardio.2020.3551
https://doi.org/10.1056/NEJMc2009020
https://doi.org/10.1002/ejhf.1828
https://doi.org/10.1097/HPC.0000000000000223
https://www.who.int/publications/i/item/WHO-2019-nCoV-clinical-2021-2
https://www.who.int/publications/i/item/WHO-2019-nCoV-clinical-2021-2
https://doi.org/10.3389/fpubh.2020.00152
https://doi.org/10.1136/bmj.m606
https://doi.org/10.24996/ijs.2021.62.10.8
https://doi.org/10.1002/iid3.582
https://doi.org/10.34172/aim.2021.103
https://doi.org/10.1016/j.ejim.2020.06.015
https://doi.org/10.1016/j.hrtlng.2019.05.009
https://doi.org/10.1016/S2213-2600(20)30079-5
https://doi.org/10.1001/jama.2020.2648

How to Cite this Article
Jawad MM, Al-Shirifi AN. Evaluating Serum Troponin as
a Mortality Predictor in COVID-19: Two Center
Prospective Study. J Fac Med Baghdad. 2025.
Available from:
https://igimc.uobaghdad.edu.ig/index.php/19JFacMedB
aghdad36/article/view/2171

(o liin Al )3 119-38 58 o ya b 318 g1y 0 g adl) Jucna B (g g ) ol

(S e

2 Al AU (a1 g daaa diga
LGB all calazy daaall B ) 5 c‘;gl:ﬁd\ & oyl adiiaal
LGB al) alary (dy pativeall daalall cadal) A4S “;'\LL.\S\ ) &)&2

€2 (et 522U J ) oy Y1 5 s ol (S 58l (455 51 (s g ie G il 2 Lig 558 (s o A gl Balad) i) leal A 30a Aadia
Loyl aad 5o 3 ol 8 (g g 5 (5 siase 5ol ) e Balad) il Alae Alia) oy Laa ¢ 5 il 85 58 dle il 25y 315
19-28 S e el aay o adiaall bz Oladl oL il elida) Aaglia Japisi ) 5yl Al

A0S e 4ge Sl 4l 53 119- 2858 (am pa o) il 51 (S (G50 5 Sl e S 3 Al Al (10 ingd)
2021 (i) S IS T g (B 3 pall ealang e g SI il o catlall gl (il e Sl A 50 a1 Jaad) Ay b
G Uy lpeand o5y ¢l 2y RT -PCR 4as) 52 19-28 580 agiibia) xSl Ly ja (85) e cuals ¢ 2021 (i) Olnis 30 S
529 A (5 slase g U )) Gy LeS QAL Aualal) 4 gall il 5 5l)

s 5 sinas 96718 (B1) Anllall il s ¢ adi jo Jmn (a5 35 (5 sinnn pgadl Ui e ((9628.2) 24 OIS ¢ Ayl o3a 6 squilial)
12 8 sl e 9666.7 (2) 5% 55.6 (5) Cubaladl Gidaall e 5 cpidaall (s pdll Jon (g (i i Aanas e f cilS asha Jeaa
CRisa 3 (5 siaan b gina adl) Jasa 1851 3 (s (15) %062.5 OIS a3 (a5 i) (5 sinna 185 ) ga L gina (5 Sl (am e (0 (%)
% 60.9 JS ¢« z_all COVID-19 (e O silay 0l (i yall & Loy Jeall (113505 55 (5 s s COVID-19 525 G S Lol ) i ()<
OIS Gun ¢ Jaaall (g i s sinas COVID-19 (oun s Al g LS 38 lia OIS adijall Joaal) (g5 53 (5 siase (pann (14)
(Al e g o) ) (oo sal) (50 (%660.9) 14 (5 oY) doadl) 5255

3sn s o pdll (A (o S 5 ghane ) (o | g Uali ) )yl o je el il i) (8 19~ 24858 (1 po sy 28 rAadIAd)

A58 pall (a ye g pall Jaia g5 )l 5 (g Sl m par S IS aall (8 (i 05 1) (5 s 85,1 gl il Nl 5 = yall COVID-19
a2l )35 sl Ala¥y uiall s yanll g adll 8 (505 5 (5 sina gL (o (5 sine Bl )] i (K5 o] il 5 )
aduiall el gl Jeliie 4gallel) 4aiall 4adiic 208 o€ Cjladl | 19-28 5SI 2 (paaai s0aiD J sanall oy 35V s dpalidal) cilalsl)

J Fac Med Baghdad 154 Vol.67. No.2, 2025


https://iqjmc.uobaghdad.edu.iq/index.php/19JFacMedBaghdad36/article/view/2171
https://iqjmc.uobaghdad.edu.iq/index.php/19JFacMedBaghdad36/article/view/2171

