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ABSTRACT

Objective: To find out short terms safety of Chinese origin Covid-19 vaccines in cardiac patients. To identify frequency of major
and minor cardiovascular events in Covid-19 vaccinated cardiac patients.

Methodology: It was a cross sectional study conducted in Qazi Hussain Ahmad Medical Complex Nowshera and Kuwait
Teaching Hospital Peshawar, Pakistan from February 2021 to April 2021 on a sample of 325 cardiac patients irrespective of
their gender. Cardiac patients who received 2 doses of sinopharm vaccine were included in our study. The clinical
characteristics of patients included age, gender, comorbids like diabetes and hypertension and those patient s who have
undergone any cardiac procedures i-e post CABG and post PCI. The data was analyzed with SPSS version

Results: Total 325 known cardiac patients who received 2 doses of sinopharm vaccine were enrolled in the study, among them
198 were male and 127 were female. Participants age range was 56.48+5.9 years and among them mean age of male was
56.59+6.55 years and of female was 57.64+4.27 years. Among the participants 76(23.3%) were hypertensive out of which
44(22.2%) were male. Total number of diabetics were 98(30.15%) among which 59(29.79%) were male. Post CABG patients
were 56(17.23%) in number, and among these 34(17.17%) were male. Among them 176(54.15%) were post PCI and among
these 102(51.51%) were male. Out of total 325 participants the frequency of major adverse cardiovascular events was 4(1.2%)
which include major cardiovascular events , death of any cause, urgent repeat revascularization, Ml (not revascularized) an
ischemic stroke were 1.2%, 0.91%, 0.31%, 0.92%, 0% respectively. Frequency of minor adverse cardiovascular events in
cardiac patients after sinopharm vaccination was 4(1.2%) out of total 325 participants. which include minor cardiovascular
events(9.85%), atrial fibrillations(0.92%), complete heart block(0%), increase in angina functional class(2.46%), increase in
NYHA functional class(2.53%), and palpitations(3.69%).

Conclusion: Chinese origin covid-19 vaccine (sinophorm) is safe in cardiac patients and has minor side effects and rare major
side effects in cardiac patients.
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INTRODUCTION

It is believed that the novel beta corona virus have been developed
from bats in March 2019 in China city (Wuhan) . Crossing the
species barrier, it entered human beings with furtherance of
infection through human to human transmission. It was reported to
WHO on 21st December, 2019 and WHO proclaimed it as
pandemic on 11, March 2020 in Pakistan. On February 26,2020
the city of Karachi reported first case of corona[1]. Corona virus is
caused by SARS Cov-2 which is transmitted through respiratory
droplets and each infected person can spread the infection to 2.2
other people. Presentation of Covid ranges from no or mild
symptoms such as cough ,fever and fatigue to severe pneumonia
and multiorganfailure

.Symptoms usually develop within 2 days to 2 weeks after
exposure to the virus [2].

Although it was believed that SARS-Co-2 is primarily
respiratory tract infection. It is now acknowledged that infection
and its clinical affects are systemic including cardiovascular
system of adults and children. Acute myocardial injury,
arrhythmias, vasculitis and endothelial dysfunction thrombosis
,myocardial fibrosis and myocarditis are some of the acute and
chronic cardiac complications of variable severity which resulted
from SARS covid 2 infection. [3].

The ongoing corona pandemic caused by Covid —19 has
enveloped the entire world with serious impacts on almost every
aspect of human life. The rapid upsurge in active Covid-19 cases
produced a major health care crisis due to lack of alertness to
confront a sudden pandemic specially in developing nations. At
time of onset there was no effective medication available because
of multifarious spectrum of the disease ,so to find out solution for
this morbid disease , trials on older drugs were made. As there
was no definitive therapy there was rapid rise in cases so in order
to bring a halt to further progression of the disease effective
vaccine was the only solution against this deadly virus[4].

For over a year, scientists across the world have faced
multiple challenges to overcome the disease.So different
researches were carried out for Covid-19 treatment which
included retasking existing drugs along with discovery of new
vaccines and drugs. Currently in various countries about 13
Covid-19 vaccines are approved for emergency use .As sinopharm
vaccine is widely used during our study period. Therefore,
analysis from adverse events reported was performed on these
vaccines[5]. Sinopharm vaccine is an inactivated vaccine that has
2 doses administered 2 to 3 weeks apart [6]

Every vaccine has certain side effects or complications
associated with it. Local ones like redness, pain and swelling or
systemic ones like nausea,myalgias, headache, fever and chills
are expected with almost every vaccine. However it was suggested
that certain serious side effects including clotting disorders
,myocardial infarction and heart blocks were reported after
administration of Covid-19 vaccines[7].

Objectives: To find out short terms safety of Chinese origin Covid-
19 vaccines in cardiac patients.

To identify frequency of major and minor cardiovascular

events in Covid-19 vaccinated cardiac patients.

METHODOLOGY

It was a cross sectional study conducted in Qazi Hussain Ahmad
Medical Complex, Nowshera and Kuwait Teaching Hospital,
Peshawar Pakistan from February 2021 to April 2021 on a sample
of 325 cardiac patients irrespective of their gender. It was
approximately 3 months study which included data collection,
analysis and report writing. the sample size was calculated through
open epi software .and data was analyzed using SPSS version
22.0ur study included cardiac patients who received 2 doses of
sinopharm vaccine. the data was collected on a self structured
guestionnaire. The clinical characteristics of patients included age
,gender ,comorbids like diabetes and hypertension and those
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patient s who have undergone any cardiac procedures i-e post
CABG and post

PCl .Cardiac patients with active covid 19 infection and
those with known chronic kidney disease was not included in our
study and those participants who don’t give consent was also
excluded from our study.Permission from institution where study
was done was obtained to carry out the study and verbal consent
was taken from all the paticipants and data of all participants was
kept confidential on a password protected computer.

RESULTS

Total 325 known cardiac cardiac patients who received 2 doses of
sinopharm vaccine were included in the study, among them 198
were male and 127 were female.

Participants age range was 56.48+5.9 years and among
them mean age of male was 56.59+6.55 years and of female was
57.64+4.27 years. Among the participants 76(23.3%) were
hypertensive out of which 44(22.2%) were male and 29(22.9%)
were female. Total number of diabetics were 98(30.15%) among
which 59(29.79%) were male and 36(28.3%) were female. Total
36(11.07%) participants were both diabetic and hypertensive and
out of these 29(14.64%) were male and 15(11.8%) were female.
Post CABG patients were 56(17.23%) in number, and among
these 34(17.17%) were male and 22(17.32%) were
female.176(54.15%) were post PCI and among these 102(51.51%)
were male and 74(58.26%) were female. The baseline
demographics and clinical characteristic of patient's data for these
participants were illustrated in table 1.

Table 1: Baseline demographic and clinical characteristic of patients

Title ariables [Total (n=325) |Male (n=198) |Female
(n=127)
Untitled  |Mean Age (years) [56.48+5.9 [56.59 +6.55 [57.64 +4.27
Untitled eight (Kg) 77.63+£8.7 |83.46+8.6 72.32+ 7.4
Untitled  |Hypertension 76 (23.3%) 144 (22.2%) 29 (22.9%)
Untitled _ [Diabetes 98(30.15%) [69 (29.79%) |36 (28.3%)
Untitled  |Diabetes and 36 (11.07%) [29 (14.64%) [15(11.8%)
Hypertension
Untitled  [CABG 56(17.23%) [34 (17.17%)  [22(17.32%)
Untitled  [PCI 176 (54.15%) [102 (51.51%) [74(58.26%)

Out of total 325 participants the frequency of major adverse
cardiovascular events was 4(1. 2%).frequency of deaths due to
any cause was 3(0. 91%).frequency of people who need urgent
repeat revascularization was 1(0. 31%).Frequency of participants
who get myocardial infarction (not vascularized) was 3 (0.
92%).None of the participants got ischemic stroke (frequency=0)
after sinopharm vaccination. table2

Table 2: Major Adverse Cardiovascular Events in COVID vaccinated cardiac
patients (n=325)

Title Events Frequency [Percentage

Untitled  [Major Adverse Cardiovascular Events 4 1.2%

Untitled  [Death of any Cause 3 0.91%

Untitled  [Urgent repeat Revascularization 1 0.31%

Untitled  [Myocardial infarction (Not 3 0.92%
Revascularized)

Untitled  |lIschemic Stroke 0 0%

Table 3: Minor Adverse Cardiovascular Events in COVID vaccinated cardiac
patients (n=325)

Title Complications Frequency [Percentage
Untitled  |Minor Adverse Cardiovascular Events [32 9.85%
Untitled  |Atrial Fibrillations 3 0.92%
Untitled  [Complete Heart Block 0 0%

Untitled  [Increase in angina functional class 8 2.46%
Untitled |Increase in NYHA functional class 18 2.53%
Untitled  [Palpitations 12 3.69%

Frequency of minor adverse cardiovascular events in cardiac
patients after sinopharm vaccination was 4(1.2%) out of total 325

participants. Frequency of patients with atrial

fibrillation was 3(0. 92%).Frequency of patients who reported
with increase in angina

functional class was 8(2.46%) and with increase in NYHA
functional class was 18 (2.53%) after sinopharm vaccination.
Palpitations was most frequently reported in post vaccination
patients with frequency of 12 (3. 68%).table 3

DISCUSSION

SARS-CoV-2 was declared as pandemic by WHO in China on
March 11,2020. As an emergency response to this outbreak , all
European countries implemented physical distancing and use of
face mask as an important measures against COVID-19 and its
associated death toll, especially in older population[8].Different
strategies including social restrictions,contact tracing and testing
were adopted globally to limit the interpersonal spread of COVID
19. The outcome was major physical, psychological, and economic
distress suffering of most countries’ citizens. Thus, a safe and
effective COVID-19 vaccine is the most effective alternative to
manage this pandemic[9]. Several countries around the world has
started vaccinating their citizens [10]. Vaccines are considered the
best strategy for overcoming the COVID-19 pandemic
[11].Nevertheless, people still have doubts about the safety and
efficacy of these vaccines, including the longevity of protection
against COVID-19, as several cases of reinfection and adverse
effects have been reported following COVID vaccination [12)

As no vaccine is without adverse effects [13].So the purpose
of our research is to find out effects of covid vaccines in cardiac
patients.For this we studied literature from google scholar and
PubMed regarding effects of Chinese origin sinopharm vaccine
specifically on cardiac patients .

For this we collected data through self-structured
questionnaire in different hospitals of Nowshera and Peshawar in
cardiac patients who received two doses of chinese origin
Sinopharm vaccine to look for the major and minor adverse events
after vaccination (sinopharm vaccine) in a time period of 3 months’
duration. Our sample size was 325 including both male and female
genders who were known cardiac patients. The mean age of our
participants was 56.48 +5.9years and average weight was
77.63+8. 7kg.Out of 325 ,76 were hypertensive ,98 were diabetic,
and 36 had both diabetes and hypertension,56 were post CABG
and 176 were post PCl. Frequency of major adverse
cardiovascular events was 4(1.2%) and frequency of people dying
due to any cause was 03(0.91%).

Only 1(0.31%) patient need urgent repeat revascularization
after vaccination. Frequency of patients who reported MI (not
vascularized) was 03(0. 92%).literature was reviewed on Ml after
Chinese sinopharm vaccination not a much cases were reported
hence the ratio of myocardial infarction is much less with this
Chinese origin vaccine. Ischemic stroke was not reported in any
patient. No literature review is available in pub med on ischemic
stroke after sinopharm vaccination but there were some
researches on google scholar in which patient had ischemic stroke
post MRNA based covid vaccines but no DATA WAS available
specifically on ischemic stroke post sinopharm vaccination.
However, literature is present showing other neurological
complications post sinopharm vaccination one of research shows
in a trial with the Chinese vaccine i.e Sinovac and Sinopharm , Out
of which total 68% of participants reported post-vaccination
headache and 60% had post vaccination induced myalgias[14].
Beside major some patient experienced minor adverse
cardiovascular events frequency of which was 32(9.85). The
frequency of Increase in NYHA functional class, palpitations,
increase in angina functional class and atrial fibrillation was
reported in 18,12,8 and 3 respectively. While none of patient
presented with complete heart block. however, a study was
conducted in which 80 yr. male post CABG 18 year back
presented with heart block after first dose of sinopharm and
temporary pacemaker was placed during hospital stay [15].

Hence adverse events reported after sinopharm were mild
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and less frequent as compared to other covid vaccines. a study
was published in Singapore general regarding cardiac effects of
different covid 19 vaccines. According to their reports there were
no studies reporting cardiac manifestations following sinopharm
vaccine [16]. Hence sinopharm is the vaccine which is safest with
most minor side effects .Regarding safety of sinopharm vaccine an
article was published in New York Times which stated that On May
7, the World Health Organization announced an efficacy estimate
of 78.1percent [17].A study was conducted in Pakistan
(Islamabad)on Covid-19 vaccines safety. As per their efficacy,
Sputnik V, Sinopharm, and Cansino have shown, 91.6%, 79.34%,
and 90% effectiveness, respectively. All the vaccines resulted in
milder side effects like headache, fever, and pain on injection sites.
No adverse cardiac events were reported in cardiac
patients[18]Another study was done on side effects of sinopharm
vaccines in Rawalpindi Pakistan among health care workers in
holy family hospital according to results .Not even a single
participant experienced any serious adverse event[19].We study
literature on effects of chinese origin vaccines but local studies are
deficient and not much data is available .Our study differs from
other local studies as not a single study is done on safety of these
vaccines specifically in cardiac patients.However some of
intenational studies done on safety of sinopharm also declared it
as safest among all Chinese origin vaccines. Like A cross-
sectional study was conducted among inhibitants of Jordan who
received any COVID-19 vaccines, the vaccines received by the
participants  included Sinopharm, Pfizer- BioNTech, and
AstraZeneca.Among them AstraZeneca vaccines resulted in most
abundant and severe side effects among the participants , while
“no symptoms” were reported by those who received Sinopharm
vaccine [20]. A study was conducted in Irag and Jordan on effects
of Sinopharm, Pfizer-BioNTech, and AstraZeneca Overall,
recepients of AstraZeneca and Pfizer reported more local and
systemic reactions than those who received Sinopharm vaccine.
The percentage of participants who did not report any signs
and symptoms were 40% for those who received Sinopharm
vaccine, 25.71% for Pfizer vaccine, and 18.39% for AstraZeneca
vaccine. Hence sinopharm is more safe as compare to other
Chinese vaccines [21]
Limitations: There are certain limitations to this study which
should be taken into account.First the results of this study can’t be
generalized as this study is conducted in onecity.secondly due to
small sample size the results were no quite accurate and
questionarres were not equally distributed among male and female
participants.So more studies with bigger sample size and different
cities data needs to be published in future to know about safety of
sinopharm vaccines in cardiacpatients.

CONCLUSION

Hence our study concluded that sinopharm vaccine is safe for
cardiac patients and these patients should be encouraged to be
vaccinated against this deadly virus .

REFRENCES

1 Simran Preet Kaur and Vandana Gupta. COVID-19 Vaccine: A
comprehensive status report. Virus Res. 2020 Oct 15; 288:198114.
(https://www.sciencedirect.com/science/article/pii/S01681702203102
12)

2 Altaf, S. A., Amer, M. A., & Azhar, A. A. (2021). THE SAFETY OF
VEROCELLCOVID-19 (SINOPHARM) VACCINATION AMONG
HEALTH CARE WORKERS IN KHYBER TEACHING HOSPITAL,
PESHAWAR. Journal of Medical Sciences, 29(03), 99-103.
https://doi.org/10.52764/jms.21.29.3.8

3 Salvatore Pepe, Ann T. Gregory and A. Robert Denniss. Myocarditis,
Pericarditis and Cardiomyopathy After COVID-19 Vaccination Heart
Lung Circ. 2021 Oct; 30(10): 1425-1429. Published online 2021 Jul
31. doi:10.1016/j.hlc.2021.07.011

4 Siddhartha Dutta, Rimple Jeet Kaur, Jaykaran Charan, Pankaj
Bhardwaj, Praveen Sharma, Sneha Ambwani et al. . Serious adverse
events reported from theCOVID-19 vaccines: A descriptive study
based on WHO database. Journal of Applied Pharmaceutical Science
doi:10.7324/JAPS.2021.110801

10

14,

16.

17.

Umar Saeedl, Sara Rizwan Uppall, Zahra Zahid Pirachal, Rizwan

Uppal 1 sARs- cov-2 Spike Antibody Levels Trend among Sinopharm
Vaccinated People. Iran J Public Healt. 2021Jul;50(7):1486-1487.

Balsam Qubais Saeed?, Rula Al-Shahrabi2, Shaikha Salah Alhaj2,

Zainab Mansour Alkokhardi2
perceptions following
19vaccinationintJinfectDis.2021

. Haya Omeishl, Angam Najadatl, Sayer AI—Azzamz, Nada Tarabin

3 , Amer Abu Hameed 4 , Neebal Al-Gallab et al. Reported COVID-19
vaccines side effects among Jordanian population: a cross sectional
study. Hum Vaccin Immunotherapy. 2021 Oct 6;1-8.

Michael schwarzinger, verity Watson, Pierre Arwidson, Prof Francois
Alla, Stephane Luchini. COVID-19 vaccine hesitancy in a
representative  working-age population in France: a survey
experiment based on vaccine characteristics. The Lancit public health
published: February 05, 2021 VOLUME 6, ISSUE 4, E210-
E221,APRIL01,2021.

Addisu Dabi Wake . The Willingness to Receive COVID-19 Vaccine
and Its Associated Factors: “Vaccination Refusal Could Prolong the
War of This Pandemic” — A Systematic Review. Risk Manag Healthc
Policy. 2021; 14: 2609-2623.Published online 2021 Jun21.

More Than 12 Million Shots Given: Covid-19 Vaccine Tracker.
Available online at:https://www.bloomberg.com/graphics/covid-
vaccine-tracker-global-distribution/ (accessed January 3,2021).

. Sami Abu-Halaweh , Rami Algassieh, Aiman Suleiman , Mohammed
Qussay Al-
Sabbagh,MaramAbuHalaweh,DuaaAlKhaderetal. QualitativeAssessm
entofEarly Adverse Effects of Pfizer-BioNTech and Sinopharm
COVID-19 Vaccines by Telephone Interviews. Vaccines 2021,
9(9),950.

WalidA.Al-Qerem,AnanS.Jarab.COVID-
19VaccinationAcceptanceandltsAssociated Factors Among a Middle
Eastern Population.Front. Public Health, 10 February2021.

Hind B AImufty, Shinah A Mohammed, Arshad M Abdullah, Muayad A
Merza. Potential adverse effects of COVID19 vaccines among lIraqi
population; acomparison between the three available vaccines in
Iraq; a retrospective cross-sectional study.DiabetesMetabSynd.Sep-
Oct2021;15(5):102207.

JosefFinsterer,FulvioAScorza.SARS-CoV-
2vaccinesarenotfreeofneurologicalside
effects.ActaNeurologicaScadinavicaFirstpublished:17May2021.Volum
€144,Issuel july 2021.
PirbhatShams,JamshedAli,SheemaSaadia,AamirHameedKhan,FatehAliTipoo
Sultan,JavedTai.COVID-19BBIBP-
CorVvaccineandtransientheartblock-A phenomenon by chance or a
possible correlation - A case report. Ann Med Surg (Lond). 2021 Nov;
71: 102956. Published online 2021 Oct15

Jamie Sy Ho, Ching-Hui Sia, Jinghao Nicholas Ngiam, Poay Huan Loh, Nicholas
Ws Chew,WilliamKfKong,Kian-KeongPoh.AreviewofCOVID-
19vaccinationandthe
reportedcardiacmanifestations.SingaporeMedJ2021,1—
21Publishedaheadofprint: 19 November2021.

Jonathan Corum and Carl Zimmer. How the Sinopharm Vaccine
Works.The Newyork Times Updated Aug. 4,2021

Soma Siddique, Shaheer Ahmed. COVID-19 Vaccines in Pakistan:
Efficacy, AdverseEffects and Availability. JOURNAL OF ISLAMABAD
MEDICAL & DENTAL COLLEGEVOL10 NO 2 (2021): APRIL - JUNE
2021

Rizwana Shahid, Muhammad Umar, Muhammad Mujeeb Khan,
Shazia Zeb, Ayesha Nadar, Sheema Afzal. Side effects of Sinopharm
Vaccine experienced by healthcare professionalsof Holy Family
Hospital, Rawalpindi, Pakistan. JRMC [Internet]. 31Aug.2021 [cited
22Jan.2022];25(1):67-1

Ma’mon M. Hatmal, Mohammad A. I. Al-Hatamleh, Amin N. Olaimat,
Malik Hatmal, Dina M. Alhaj-Qasem, Tamadur M. Olaimat et al. Side
Effects and Perceptions Following COVID-19 Vaccination in Jordan:
A Randomized, Cross-SectionalStudy Implementing Machine
Learning for Predicting Severity of Side Effects PsychologicalAspects
of COVID-19 Vaccine Uptake: Principles and Empirical Strategies.
Published: 26 May 2021. Vaccines 2021, 9(6), 556

Qutaiba A. Al Khames Aga’ Waseem H. Alkhaffaf, Tagreed H.

Hatem’ Kawthar F. Nassir, Yazan Batineh. Safety of COVID-19

vaccines. J Med Virol. 2021 Jul 28 : 10.1002/jmv.27214.

, Ahmed Omar Adrees. Side effects and
Sinopharm COVID-

PJMHS Vol 16, No. 05, May 2022 1587


https://www.nytimes.com/2021/05/07/business/economy/china-sinopharm-vaccine-who.html
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kaur%20SP%5BAuthor%5D&cauthor=true&cauthor_uid=32800805
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gupta%20V%5BAuthor%5D&cauthor=true&cauthor_uid=32800805
https://www.sciencedirect.com/science/article/pii/S0168170220310212
https://www.sciencedirect.com/science/article/pii/S0168170220310212
https://doi.org/10.52764/jms.21.29.3.8
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pepe%20S%5BAuthor%5D&cauthor=true&cauthor_uid=34340927
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gregory%20AT%5BAuthor%5D&cauthor=true&cauthor_uid=34340927
https://www.ncbi.nlm.nih.gov/pubmed/?term=Denniss%20AR%5BAuthor%5D&cauthor=true&cauthor_uid=34340927
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8324414/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8324414/
https://dx.doi.org/10.1016%2Fj.hlc.2021.07.011
https://doi.org/10.7324/JAPS.2021.110801
https://pubmed.ncbi.nlm.nih.gov/?term=Saeed%2BU&cauthor_id=34568189
https://pubmed.ncbi.nlm.nih.gov/?term=Saeed%2BU&cauthor_id=34568189
https://pubmed.ncbi.nlm.nih.gov/?term=Uppal%2BSR&cauthor_id=34568189
https://pubmed.ncbi.nlm.nih.gov/?term=Uppal%2BSR&cauthor_id=34568189
https://pubmed.ncbi.nlm.nih.gov/?term=Piracha%2BZZ&cauthor_id=34568189
https://pubmed.ncbi.nlm.nih.gov/?term=Piracha%2BZZ&cauthor_id=34568189
https://pubmed.ncbi.nlm.nih.gov/?term=Uppal%2BR&cauthor_id=34568189
https://pubmed.ncbi.nlm.nih.gov/?term=Uppal%2BR&cauthor_id=34568189
https://pubmed.ncbi.nlm.nih.gov/34568189/#affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=Saeed%2BBQ&cauthor_id=34384899
https://pubmed.ncbi.nlm.nih.gov/?term=Saeed%2BBQ&cauthor_id=34384899
https://pubmed.ncbi.nlm.nih.gov/?term=Al-Shahrabi%2BR&cauthor_id=34384899
https://pubmed.ncbi.nlm.nih.gov/?term=Al-Shahrabi%2BR&cauthor_id=34384899
https://pubmed.ncbi.nlm.nih.gov/?term=Alhaj%2BSS&cauthor_id=34384899
https://pubmed.ncbi.nlm.nih.gov/?term=Alhaj%2BSS&cauthor_id=34384899
https://pubmed.ncbi.nlm.nih.gov/?term=Alkokhardi%2BZM&cauthor_id=34384899
https://pubmed.ncbi.nlm.nih.gov/?term=Alkokhardi%2BZM&cauthor_id=34384899
https://pubmed.ncbi.nlm.nih.gov/34384899/#affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?term=Adrees%2BAO&cauthor_id=34384899
https://pubmed.ncbi.nlm.nih.gov/?term=Omeish%2BH&cauthor_id=34614383
https://pubmed.ncbi.nlm.nih.gov/?term=Omeish%2BH&cauthor_id=34614383
https://pubmed.ncbi.nlm.nih.gov/?term=Najadat%2BA&cauthor_id=34614383
https://pubmed.ncbi.nlm.nih.gov/?term=Najadat%2BA&cauthor_id=34614383
https://pubmed.ncbi.nlm.nih.gov/?term=Al-Azzam%2BS&cauthor_id=34614383
https://pubmed.ncbi.nlm.nih.gov/?term=Al-Azzam%2BS&cauthor_id=34614383
https://pubmed.ncbi.nlm.nih.gov/?term=Tarabin%2BN&cauthor_id=34614383
https://pubmed.ncbi.nlm.nih.gov/?term=Tarabin%2BN&cauthor_id=34614383
https://pubmed.ncbi.nlm.nih.gov/34614383/#affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?term=Abu%2BHameed%2BA&cauthor_id=34614383
https://pubmed.ncbi.nlm.nih.gov/?term=Abu%2BHameed%2BA&cauthor_id=34614383
https://pubmed.ncbi.nlm.nih.gov/34614383/#affiliation-4
https://pubmed.ncbi.nlm.nih.gov/?term=Al-Gallab%2BN&cauthor_id=34614383
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8232962/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8232962/
https://www.bloomberg.com/graphics/covid-vaccine-tracker-global-distribution/
https://www.bloomberg.com/graphics/covid-vaccine-tracker-global-distribution/
https://pubmed.ncbi.nlm.nih.gov/?term=Abu-Halaweh%2BS&cauthor_id=34579187
https://pubmed.ncbi.nlm.nih.gov/?term=Alqassieh%2BR&cauthor_id=34579187
https://pubmed.ncbi.nlm.nih.gov/?term=Suleiman%2BA&cauthor_id=34579187
https://pubmed.ncbi.nlm.nih.gov/?term=Al-Sabbagh%2BMQ&cauthor_id=34579187
https://pubmed.ncbi.nlm.nih.gov/?term=Al-Sabbagh%2BMQ&cauthor_id=34579187
https://pubmed.ncbi.nlm.nih.gov/?term=Al-Sabbagh%2BMQ&cauthor_id=34579187
https://pubmed.ncbi.nlm.nih.gov/?term=Al-Sabbagh%2BMQ&cauthor_id=34579187
https://pubmed.ncbi.nlm.nih.gov/?term=AbuHalaweh%2BM&cauthor_id=34579187
https://onlinelibrary.wiley.com/toc/16000404/2021/144/1
https://onlinelibrary.wiley.com/toc/16000404/2021/144/1
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8518134/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8518134/
https://www.nytimes.com/by/jonathan-corum
https://www.nytimes.com/by/carl-zimmer
https://jimdc.org.pk/index.php/index
https://jimdc.org.pk/index.php/index
https://jimdc.org.pk/index.php/JIMDC/issue/view/35
https://jimdc.org.pk/index.php/JIMDC/issue/view/35
https://jimdc.org.pk/index.php/JIMDC/issue/view/35
https://sciprofiles.com/profile/744667
https://sciprofiles.com/profile/681944
https://sciprofiles.com/profile/1611643
https://sciprofiles.com/profile/author/RUk5bVRxd1Vjek5uTk9Nbm90TlFQRnZ6cXdhbUpXUTYrODJwOFZwN1NhQT0%3D
https://sciprofiles.com/profile/1110551
https://sciprofiles.com/profile/author/SEZ5TnhwSjhMR2VDRnJtOVNuZEJEYjNMMmtMSEVLUFdoSHFpcnh3OWhDYz0%3D
https://www.mdpi.com/journal/vaccines/special_issues/Psychological_vaccines
https://www.mdpi.com/journal/vaccines/special_issues/Psychological_vaccines
https://www.mdpi.com/journal/vaccines/special_issues/Psychological_vaccines
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8426829/

