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Objective:  To assess the prevalence of breakthrough 

Covid 19 after vaccination and adverse effects of 

vaccines. 

Methodology:  This descriptive cross-sectional study 

was conducted at three mega vaccination centers in 

Islamabad from December 1, 2021, to May 1, 2022. The 

sample size consisted of 300 participants in the age 

range of 30-60 years. We included only those 

participants who were fully vaccinated. Among these, 

150 were healthy individuals and 150 had co-

morbidities, were selected through convenience 

sampling. Data were analyzed using SPSS version 21. 

Results:  A significant association between 

breakthrough COVID-19 and age and symptoms were 

found in fully vaccinated individuals with and without 

comorbidities. The type of vaccine had a significant 

association only in individuals without medical illness. 

No significant side effects of the vaccine or gender 

association were found in either group. We also found 

a significant association between breakthrough 

COVID-19 symptoms and the type of vaccine used. 

Conclusion:  A significant association between 

vaccine type and breakthrough COVID was observed 

only in healthy individuals, probably because of their 

different mechanisms of action. 

Keywords:  Vaccines, Pakistan, comorbidities, Covid 

19. 

 
INTRODUCTION 
The SARS-CoV-2 virus is the cause of the respiratory 

illness known as COVID-19 or coronavirus disease.1 It 

has severely impacted society and the economy, upsetting 

daily life.2 In late 2020, the vaccine was made available 

to the public to curb widespread COVID-19. There was 

clear evidence of benefits, as indicated by decreased 

infectivity in post-vaccination phases.3 

According to the CDC, a “breakthrough” infection occurs 

in individuals who have detectable SARS-CoV-2 RNA or 

antigen on respiratory specimens collected ≥14 days post-

vaccination.4 Although available vaccines have 

remarkable efficacy in preventing severe forms of 

COVID-19, they cannot efficiently prevent 

transmission.5,6 Moreover, these vaccines confer 

infection-permissive or “non-sterilizing” immunity, 

which may permit infection while preventing symptoms, 

particularly severe symptoms.7 

Post-vaccination cases of COVID-19 do occur, 

suggesting a lack of vaccine effectiveness.8 Although any 

fully vaccinated person can experience a breakthrough 

infection, people with weakened immune systems caused 

by certain medical conditions or treatments (including 

organ transplants, HIV and some cancers and 

chemotherapy) are more likely to have breakthrough 

infections.9 In Pakistan, two common types of vaccines 

are either mRNA vaccines (Pfizer, Moderna) or the more 

common vector vaccine (Sino pharm, Sino vac, Astra 

Zeneca). Although the mechanisms are different, both 

build immunity against this SARS-Covid virus.10 

As it is important to administer safe and effective 

COVID-19 vaccinations, there is less real-world data 

available in Pakistan about breakthrough cases in fully 

COVID-19-vaccinated people, even in individuals with 

comorbidities. Analyses of such clinical outcomes of 

breakthrough cases could be an important supplement to 

the observational effectiveness data of COVID-19 

vaccines in Pakistan. The aim of this study was to assess 

the prevalence of breakthrough Covid 19 after 

vaccination and adverse effects of vaccines. 

 
METHODOLOGY 
This questionnaire-based study was conducted on a 

sample of 300 males and females with ages ranging from 

30 to 60 years. Participants were interviewed from three 

mega vaccination centres in Islamabad and Rawalpindi. 

Only those participants who were fully vaccinated were 

included. Two groups, including 150 healthy individuals 

and 150 with co-morbidities were selected through serial 

techniques of sampling. The research proposal approval 

was obtained from the institutional ethical committee 

(Ref: FMTI ERRB/ 15/07 dated November 1, 2021) and
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an Informed consent was obtained from all 

participants. 

Statistical Analysis:  A group of 

volunteers consisting of three male and two 

female members helped in the data 

collection. To ensure easy and rapid 

retrieval of the data, manually prepared 

information sheets of data were entered on 

MS Excel sheets. The chi-square test of 

independence was performed to assess the 

dependency of breakthrough COVID-19 

The data analysis was performed using 

SPSS v. 21. 

 
RESULTS 
Out of 300 participants, 126(42%) were 

males and 174(58%) females. Age range 

was from 30 to 39 to over 60 years 

(Table 1). No association of gender was 

found among the vaccinated individuals. 

Regarding the symptoms among 

vaccinated individuals, there was a 

significant association. The majority of 

vaccinated individuals with medical illness 

fell into the moderate category of 

symptoms, whereas those without fell into 

mild symptoms. 

There was no association between vaccine 

type and breakthrough COVID among 

individuals with medical illness, whereas 

there was a significant association with 

vaccine type among vaccinated individuals 

without medical illness. From the latter 

group, those who did not get breakthrough 

COVID had the Pfizer vaccine mostly and 

those who got COVID had the Sino Pharm 

vaccine mostly. There were no significant 

side effects of the vaccine in either group. 

Regarding whether precautionary measures 

were continued even after vaccination, we 

found a significant association only among 

those with medical illness. However, 

regarding the perception and advocacy of 

vaccination, we found a significant 

association in individuals with no medical 

Table 1:  Breakthrough Covid-19 in vaccinated patients with medical 

illness. 
 

Participant 

characteristics 

No breakthrough 

(n=115) 

Breakthrough 

(n=35) 
p value 

Age 

0.002 

30-39 15 (13.0%) 02 (5.7%) 

40-49 57 (49.6%) 08 (22.9%) 

50-59 35 (30.4%) 17 (48.6%) 

Over 60 08 (7.0%) 08 (22.9%) 

Gender 

0.64 Males 54 (47.0%) 18 (51.4%) 

Females 61 (53.0%) 17 (48.6%) 

Symptoms of COVID-19 

<0.001 

None 121 (100%) 07 (24.1%) 

Mild 0 (0.0%) 01 (3.4%) 

Moderate 0 (0.0%) 20 (69.0%) 

Severe 0 (0.0%) 01 (3.4%) 

Type of Vaccine 

0.92 

AstraZeneca 07 (6.1%) 02 (5.7%) 

Can Sino 05 (4.3%) 03 (8.6%) 

Moderna 05 (4.3%) 02 (5.7%) 

Pfizer 28 (24.3%) 07 (20.0%) 

Sino Pharm 47 (40.9%) 15 42.9%) 

Sino Vac 23 (20.0%) 06 (17.1%) 

Side effects of Vaccine 

0.23 

Fever 12 (10.4%) 08 (22.9%) 

Body aches 19 (16.5%) 08 (22.9%) 

Chills/Rigors 17 (14.8%) 06 (17.1%) 

Headache 16 (13.9%) 02 (5.7%) 

Flu like symptoms 17 (14.8%) 05 (14.3%) 

None 34 (85.0%) 06 (17.1%) 

 

illness (Table 2). 

 
DISCUSSION 
In our study, a significant association of breakthrough 

COVID cases was found with age, with the majority 

falling into the 50–59 years group regardless of having 

comorbidities or not. This is similar to a study from 

Tunisia, where the average age of the overall 

breakthrough cases was 55.7 years. However, they also 

had a significant association with the female gender, 

whereas no such association was found in this study.11 

Vaccination trials were conducted in Europe, the United 

States, Australia, and China; therefore, data are scarce in 

this context. In our study, no significant association was
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found with acute side effects of the 

vaccine, even in individuals with a clinical 

history of chronic diseases irrespective of 

their mechanism of action. This is 

contrary to another study conducted by the 

Fauji Foundation, in which the clinical 

history of comorbidities was significantly 

associated with the development of post-

vaccination side effects. However, that 

study focused entirely on side effects and 

compared side effects with individual 

diseases, such as diabetes and 

hypertension, where it was significantly 

associated with headache (p<0.001) and 

fatigue (p=0.002) in hypertensive 

patients.12 

The majority of patients experienced no 

side effects in our study. Studies have 

shown that vaccine side effects should not 

be taken as a measure of the effectiveness 

of the vaccine. Despite the varied immune 

response to vaccines, most people achieve 

immunity against coronavirus on 

vaccination, regardless of the presence, 

absence, or severity of side effects.13 

When comparing the type of vaccine with 

breakthrough cases, a significant 

association was observed regarding 

vaccine type in fully vaccinated 

individuals with the highest breakthrough 

COVID cases with Sino pharm, whereas 

the Pfizer vaccine was on top among 

vaccines and presented no breakthrough 

COVID cases. No such associations were 

observed in individuals with co-

morbidities most probably because of 

their already compromised immune 

systems. However, because this was a 

cross-sectional study conducted over a 

limited period, we cannot comment on the 

long-term effects of these vaccines. 

Brunelli et al detected no difference in the 
 

Table 2:  Breakthrough Covid-19 in vaccinated patients with no medical 

illness. 
 

Participant 

characteristics 

No breakthrough 

(n=115) 

Breakthrough 

(n=35) 

p 

value 

Age 

<0.001 

30-39 34 (28.1%) 02 (6.9%) 

40-49 71 (58.7%) 06 (20.7%) 

50-59 13 (10.7%) 15 (51.7%) 

Over 60 03 (2.5%) 06 (20.7%) 

Gender 

0.80 Males 43 (35.5%) 11 (37.9%) 

Females 78 (64.5%) 18 (62.1%) 

Symptoms of COVID-19 

None 115 (100%) 10 (6.7%) 

<0.001 
Mild 0 (0.0%) 20 (57.1%) 

Moderate 0 (0.0%) 02 (5.7%) 

Severe 0 (0.0%) 03 (8.6%) 

Type of Vaccine 

0.002 
AstraZeneca 0 (0.0%) 20 (57.1%) 

Can Sino 0 (0.0%) 02 (5.7%) 

Moderna 0 (0.0%) 03 (8.6%) 

Pfizer 115 (100%) 10 (6.7%) 
 

Sino Pharm 0 (0.0%) 20 (57.1%) 

Side effects of Vaccine 

0.10 

Fever 17 (14.0%) 05 (17.2%) 

Body aches 10 (8.3%) 06 (20.7%) 

Chills/Rigors 03 (2.5%) 03 (10.3%) 

Headache 06 (5.0%) 01 (3.4%) 

Flu like symptoms 01 (0.8%) 00 (0.0%) 

 

efficacy of vaccines generally within the first 6 months 

after vaccination in a cohort of dialysis patients.14 

Regarding the severity of symptoms of breakthrough 

COVID cases in fully vaccinated individuals, we 

categorized them into no symptoms, mild, moderate, and 

severe (hospitalization). The majority fell into the 

moderate category among those with comorbidities and 

the mild category in apparently healthy individuals. 

Immunocompromising conditions such as diabetes could 

weaken the antibody response to vaccination, which may 

explain the association with the severity of symptoms in 

this study. Galmiche et al reported a higher prevalence of 

the severe breakthrough delta variant of COVID among 

patients with CVD, diabetes, and other 

immunocompromised conditions.1 

We also correlated these breakthrough COVID 

symptoms among all fully vaccinated individuals with 

the type of vaccine and found a significant association 

(p<0.04) irrespective of co-morbidities. Most of the 

various vaccines resulted in symptoms that were either 

none or mild, which is consistent with the findings of 

another study.16 In our study, Sino pharm had the highest 
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percentage of all categories of symptoms in addition to 

Moderna, which also had the highest percentage of 

symptoms in the moderate category. 

This study had a few limitations, such as a small sample 

size, single geographic location and exclusion of young 

and older populations. 

 
CONCLUSION 
Symptoms of breakthrough COVID-19 in individuals 

with comorbidities were moderate compared to mild 

symptoms in apparently healthy and fully vaccinated 

individuals due to the protective effects of the vaccine. 

There was a significant association between vaccine type 

and breakthrough COVID-19 only in healthy individuals, 

probably due to different mechanisms of action. 
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