
S-238Egypt Suppl.: Climate Change and the need for One World One Health 

Vol. 73, No. 4 (Suppl. 4) April 2023

Introduction
The coronavirus disease-2019 (COVID-19) began in 2019 as
a result of the Severe Acute Respiratory Syndrome
Coronavirus-2 (SARS-CoV-2).1 There are varying degrees of
clinical severity of COVID-19. The most typical clinical
picture includes myalgia, dry cough, tiredness, and
headache. Some patients also present with gastrointestinal
(GI) symptoms.2 Also, 20% of COVID-19 patients go on to
have severe respiratory disease.3 Complications of COVID-
19 include respiratory failure, myocarditis, renal failure,
sepsis and end-organ damage4 The mortality rate was
predicted to be 3-4%, and the global economy carried a
significant burden.5

The COVID-19 vaccines were developed quickly in
December 2020 to benefit humanity and help restrain the
economic burden of a country.6 Many vaccines are
currently in development. There are many different types
of vaccines, including live or inactivated viruses,
recombinant proteins, vectored shots, RNA vaccines, and
DNA vaccines.7 Many vaccines have been approved,
including inactivated vaccines, like Beijing Institute of

Biological Products (BBIBP)-CorV Sinopharm and Johnson
& Johnson (JNJ)-78436735 vaccines with 79% and 66%
efficacy, respectively, vectored vaccines, like Oxford
University-AstraZeneca vaccine AZD1222 and Gamaleya
Sputnik Gam-Covid-Vac vaccines with 62-90% and 92%
efficacy, respectively, and ribonucleic acid (RNA) vaccines,
like BioNTech Pfizer BNT162B2  and messenger RA (mRNA)-
1273 Moderna vaccines with 95% and 94.5% efficacy,
respectively.8 There are common mild side effects of these
vaccines.9 There are also case reports of serious
complications, like anaphylactic shock10, myocarditis,11,12

myocardial infarction (MI),13,14 Guillain-Barre Syndrome
(GBS),15 generalised rash,16 arm rash, called the COVID
arm,17 cerebral venous sinus thrombosis,18 deep venous
thrombosis (DVT),19 Kounis syndrome,20 and acute kidney
injury (AKI).21

The current study was planned to assess left ventricular (LV)
functions by conventional and speckle tracking
echocardiography in those having received any of the
COVID-19 vaccines.

Subjects and Methods
The cohort study was conducted from April 2021 to April
2022 at the Department of Cardiology, Kafrelsheikh
University Hospital, Egypt, and comprised adults of either
gender who had received coronavirus disease-2019
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vaccine. The sample was raised after approval from the
institutional ethics review committee. Those with impaired
systolic function (ejection fraction [EF] <40%), acute
coronary syndrome (ACS) in the preceding 3 months, and
DVT were excluded. Non-probability convenient sampling
technique was used for patient inductment. The sample
size was not calculated and all adult patients admitted to
the hospital in the study period and fulfilling the inclusion
criteria were included

After written informed consent from all the participants,
detailed history was obtained before the participants
underwent clinical assessment, electrocardiogram (ECG),
conventional echocardiogram, and speckle tracking
echocardiogram (S5-1, Philips EPIQ 7c). The assessments
were done at baseline and after two weeks of the last
vaccine dose.

EF, peak early diastolic velocity (E wave), peak late diastolic
velocity (A wave, atrial filling), calculation of the E/A ratio,
tricuspid regurge (TR) velocity, left atrium volume index
(LAVI) and pulmonary artery systolic pressure (PASP) were
noted. Apical 4, apical 3 and apical 2 strain values were
obtained and their mean was calculated to get the global
longitudinal strain (GLS).

Data was analysed using SPSS 20. Qualitative and
quantitative variables were represented as means and
standard deviations (SD), and as frequencies and
percentages, respectively. Chi-square test, paired t-test and
analysis of variance (ANOVA) were used as appropriate.
P<0.05 was considered statistically significant.

Results
Of the 100 subjects, 50(50%) each were males and females.
The overall mean age was 39.20±14.57 years. There were
16(16%) subjects with diabetes mellitus (DM) and 21(21%)
with hypertension (HTN). Regarding vaccine distribution,
34(34%) had received AZD1222, 31(31%) had BNT162B2
and 35(35%) had BBIBP-CorV (Figure).

There was no significant difference between baseline and
post-vaccine values regarding EF, S wave velocity, E wave
velocity, A wave velocity, E/A ratio, mean é velocity, mean
E/é, TR systolic jet velocity, LAVI, PASP, apical 4, apical 3 and
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PASP: Pulmonary artery systolic pressure, TR: Tricuspid regurge, EF: Ejection fraction, LAVI: Left
atrium volume index, A4-C: Apical 4 chamber, A3-C: Apical 3 chamber, A2-C: Apical 2 chamber,
LS: Longitudinal strain, GLS: Global longitudinal strain.

Pre-vaccine Post-vaccine Paired t p-value

PASP (mmHg) 29.36±9.41 30.12±10.16 0.987 0.315
TR Velocity (m/s) 2.41±0.52 2.45±0.50 0.754 0.512
EF (%) 67.25±3.19 67.24±3.44 0.028 0.962
S wave (cm/s) 9.59±0.91 9.39±0.87 1.912 0.052
E velocity (cm/s) 87.05±22.25 87.38±22.71 0.303 0.741
A velocity (cm/s) 77.26±12.63 76.02±12.26 1.203 0.228
E/A ratio 1.15±0.30 1.17±0.31 0.574 0.551
Mean e’ (cm/s) 13.17±4.97 13.33±4.52 0.385 0.712
E/e’ 7.48±2.62 7.43±2.65 0.155 0.812
LAVI (ml/m²) 25.83±7.66 25.71±8.24 0.119 0.901
(A4-C) LS (%) -21.07±2.06 -20.78±2.9 1.241 0.141
(A3-C) LS (%) -20.14±1.97 -20.41±3.14 1.485 0.102
(A2-C) LS (%) -21.44±2.38 -20.35±3.69 1.758 0.069
GLS (%) -20.88±1.59 -20.38±4.12 1.831 0.063

Table-1: Comparison between baseline and post-vaccination
echocardiography parameters (n=100).

n Mean±SD F p-value

PASP (mmHg) AZD1222 34 27.8906 ± 9.55790 1.948 0.148
BBIBP-CorV 35 29.9029±9.47390
BNT162B2 31 32.8116±11.21867

TR velocity (m/s) AZD1222 34 2.3441±.48442 1.805 0.170
BBIBP-CorV 35 2.4514±.47177
BNT162B2 31 2.5806±.55041

EF (%) AZD1222 34 67.2059±3.54007 0.307 0.737
BBIBP-CorV 35 67.5714±3.60788
BNT162B2 31 66.9032±3.23888

S wave (cm/s) AZD1222 34 9.4294±.83395 1.206 0.304
BBIBP-CorV 35 9.5120±.67692
BNT162B2 31 9.2226±.80445

E velocity (cm/s) AZD1222 34 90.3912±20.42959 0.781 0.461
BBIBP-CorV 35 87.9771±22.44613
BNT162B2 31 83.4097±25.40847

A velocity (cm/s) AZD1222 34 77.6541±10.55411 2.612 0.078
BBIBP-CorV 35 76.8652±11.56536
BNT162B2 31 79.2396±12.87483

Table-2: Comparison of vaccines regarding echocardiography parameters (n=100)
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apical 2 (Table 1). The mean GLS was 20.88±1.59 at baseline
and 20.38±4.12 post-vaccine (p<0.063).

Also, there were no significant variations regarding
echocardiography and speckle tracking distribution among
different types of vaccines (Table 2).

Discussion
Despite the availability of several COVID-19 vaccines,
general hesitancy in the wake of case reports of myocarditis
remained an obstacle to mass uptake.22

A 2021 study23 found that receiving the BNT162B2 vaccine
increased the risk of myocarditis (risk ratio: 3.24; 95%
confidence interval [CI], 1.55-12.44; risk difference: 2.7 cases
per 100,000; 95% CI, 1.0-4.6).23

GLS can predict myocardial dysfunction, as it changes
before LV EF.24 Epicardial GLS changes were the same as
that of late gadolinium enhancement (LGE) in cardiac
magnetic resonance (CMR), the typical myocarditis pattern.
Epicardial GLS changes could be used to detect myocarditis
before CMR or biopsy.24 GLS was primarily used in the
current study to assess LV function.

A descriptive study25 of 40 myocarditis case reports
discovered that 90% of the cases were found in men aged
29.13+/-14.39 years. BNT162b2 vaccine was given to 65%
of them, mRNA-1273 vaccine to 30%, and JNJ-78436735
vaccine to 5%. In 80% of them, myocarditis was found after
the second dose.25

In the current study, the participants’ age ranged from 17
to 72 years, with a mean of 39.20±14.57 years. Besides, 50%
of the sample was male. There was no significant difference
in terms of GLS at baseline and post-vaccine, and the type
of vaccine also cause no significant difference in GLS terms. 
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n Mean±SD F p-value

E/A ratio AZD1222 34 1.1811±0.28745 2.336 0.095
BBIBP-CorV 35 1.1796±0.29874
BNT162B2 31 1.1596±0.37845

Mean e' AZD1222 34 13.5559±4.45663 2.423 0.092
BBIBP-CorV 35 13.3829±4.87451
BNT162B2 31 12.9984±4.25413

E/e' AZD1222 34 7.2437±2.56321 1.984 0.187
BBIBP-CorV 35 7.4269±2.84123
BNT162B2 31 7.7024±2.95843

LAVI (ml /m²) AZD1222 34 24.8235±7.14979 2.694 0.073
BBIBP-CorV 35 24.1143±7.61875
BNT162B2 31 28.4839±9.52145

(A4-C) LS (%) AZD1222 34 -20.7676±1.80063 2.928 0.057
BBIBP-CorV 35 -21.2029±2.22201
BNT162B2 31 -20.6419±1.81912

(A3-C) LS (%) AZD1222 34 -19.6662±2.87490 2.894 0.059
BBIBP-CorV 35 -18.9229±2.73370
BNT162B2 31 -19.5290±2.23132

(A2-C) LS (%) AZD1222 34 -19.7059±2.04835 1.622 0.203
BBIBP-CorV 35 -20.6129±2.65090
BNT162B2 31 -19.7774±2.18506

GLS (%) AZD1222 34 -19.9721±1.37024 0.540 0.584
BBIBP-CorV 35 -20.2690±1.48015
BNT162B2 31 -19.9495±1.38841

Table-2: continued from previous page

PASP: Pulmonary artery systolic pressure, TR: Tricuspid regurge, EF: Ejection fraction, LAVI: Left atrium volume index, A4-C: Apical 4 chamber, A3-C: Apical 3 chamber, A2-C: Apical 2 chamber, LS:
Longitudinal strain, GLS: Global longitudinal strain, AZD1222: AstraZeneca vaccine, BNT162B2: BioNTech Pfizer vaccine, BBIBP-CorV: Sinopharm Beijing Institute of Biological Products vaccine.

Figure: Vaccine types among the participants.
AZD1222: AstraZeneca vaccine, BNT162B2: BioNTech Pfizer vaccine, BBIBP-CorV:
Sinopharm Beijing Institute of Biological Products vaccine.



However, the small sample size of the study is a limitation
because of which the findings cannot be generalised. Also,
the sample size was not calculated, which could have
influenced the power of the study. Further studies with
long-term monitoring are required to fully understand the
relationship between COVID-19 immunisation and
myocarditis.

Conclusion
COVID-19 vaccines studied had similarly acceptable safety
profiles regarding LV functions.

Limitations. The sample size was not calculated for the
study which can have an adverse effect on the power of the
study.
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