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ABSTRACT 

Background: Currently, the only mainstay prevention for SARS-CoV-2 is vaccines. Pakistan launched a mass 

COVID-19 vaccination campaign after receiving Sinopharm/Sinovac and since the launch of the campaign, reports 

indicated fully vaccinated people testing positive for COVID-19. This study aimed to determine the rate of 

breakthrough infection in fully vaccinated healthcare workers (HCW) at Trauma institution in Karachi, Pakistan. 

Material and Methods: An online-questionnaire was distributed through email during the month of April 2021 

through Google-Forms among HCW’s at Shaheed Mohtarma Benazir Bhutto Institute, Karachi, Pakistan. We 

evaluated HCW’s who were symptomatic and rates of COVID infection pre- and post-vaccination. Descriptive 

analyses were conducted using frequency and percentages. Further analysis was performed using SPSS version 24. 

Probability value p-≤0.05 was considered as significant. 

Results: Total of 112 HCW’s were evaluated with a median age of 31.54 ± 7.48 where 95% of HCW’s were fully 

vaccinated. About 42.8% of participants contracted COVID-19 after vaccination. Statistically, significant number of 

doctors had breakthrough infection (19 vs 6, p-value 0.025). Mild symptoms were reported in most of the breakthrough 

infections. Out of total 112 HCWs, 84% expressed confidence in the vaccine but 15% had concerns regarding vaccine 

efficacy. 

Conclusion: In conclusion, 11% completely vaccinated healthcare workers at Trauma institute in Karachi, Pakistan, 

experienced mild breakthrough infections. Due to the low production of neutralizing antibodies, inactive COVID 19 

vaccines were found to cause more breakthrough infections than mRNA vaccinations. 
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BACKGROUND 

The novel severe acute respiratory syndrome corona 

virus SARS-2 is responsible for a global pandemic and 

has claimed countless lives till date. As of May 11th 

2022, there have been 516 million confirmed cases of 

COVID-19, with over 6 million deaths and 

approximately 11 billion vaccine doses administered.1 

Development of COVID-19 vaccines began at an 

accelerated pace in 2020, leading to their successful 

launch by December 2020.2 However, despite the rapid 

success in development, the effectiveness of all 

COVID-19 vaccines varies between 70-90%.3 Through 

experimental  trials,  94.1%  efficacy  was  shown  by 
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mRNA-1273 and 95% effectiveness was provided by 2 

doses regimen of BNT162b2.4,5  

On March 17th 2021, a fully vaccinated female 

healthcare professional was diagnosed with COVID-19 

in the city of Xi.6 Soon after the implementation of 

vaccination programs, reports of COVID-19 

breakthrough infections began to surface.6,7 Multiple 

studies have been carried out so far at multidisciplinary 

health institutions in UK and India where Covaxin, 28 

and Covishield, 85 was utilized. Scotland had 

BNT162b2 mRNA and USA was authorized Pfizer 

BNT-162b2 or Modena -mRNA-1273.8-11 A study from 

Korea reported breakthrough infections in health care 

workers (HCW), which were mostly asymptomatic or 

mild, and did not require hospitalization.8-11 In these 

studies, rates of breakthrough infection in individuals 

was reported as 0.66 per 1000 person-days after full 

vaccination.8,9 In a diabetes-centric health care facility 

in India, symptomatic COVID-19 infection occurred in 

19/ 113 persons after receiving all vaccine doses 
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(16.8%).8,9 Therefore, a fully vaccinated individual is 

still at risk of contracting the virus which has been 

becoming a concern for health authorities globally. 

However, not many studies have been conducted in 

developing countries regarding COVID-19 vaccine 

breakthrough infections. The first case of COVID-19 

in Pakistan was reported from Karachi on February 

26th 2020.21 Initially, Pakistan opted for Sinopharm 

vaccine in February 2021 where vaccination began first 

in HCW’s followed by rest of the nation.22 Concerns 

regarding the safety and efficacy of the vaccines, 

together with distrust of the government were common 

barriers to vaccination.16 Currently, over 122 million 

people have been fully vaccinated in Pakistan.17 We 

have limited data regarding breakthrough infections of 

COVID in Pakistan. Moreover, internationally there is 

limited data on post-vaccination COVID in those that 

have received killed virus vaccines such as Sinopharm. 

This study aims to observe breakthrough infections and 

severity of infection among fully vaccinated health 

care workers at Shaheed Mohtarma Benazir Bhutto 

Institute of Trauma in Karachi, Pakistan. 

 

MATERIAL AND METHODS 

Benazir Bhutto Institute of Trauma in Karachi, 

Pakistan during the month of April 2021. Although it is 

an institute dealing with Trauma, it was additionally 

designated as a COVID-19 facility in April 2020. 

An online questionnaire was created using Google 

Forms written in English which was distributed to 

HCW’s over the age of 18 who work at the institute 

through email. The participants were given two weeks 

to answer, with a weekly reminder to fill the survey 

with the assurance that the survey is optional and 

confidential. The survey included only binary 

questions regarding the current status of vaccination, 

booster doses, infection pre- and post- COVID-19 

vaccination. Participant data was protected with full 

anonymity and confidentiality ensured. 

The ethical approval was obtained from the Ethical 

Review Committee of the Shaheed Mohtarma Benazir 

Bhutto Institute of Trauma, Karachi, Pakistan. 

Statistical Analysis 

Using the questionnaire data collected, descriptive 

analyses were conducted using frequency and 

percentages. Further analysis was performed using 

SPSS version 24. For continuous variables such as age, 

the median with IQR was calculated. Frequency and 

percentages were reported for categorical variables 

such as age groups, gender, occupation, and 

vaccination related questions. In order to analyze the 

relationship between vaccine confidence pre and post 

vaccination and breakthrough infection, Chi-square test 

and fisher’s exact test was utilized. Probability value p-

≤0.05 was considered as significant. 

 

RESULTS 

A total of 112 participants submitted the online 

questionnaire over 3 weeks study duration. Out of 112, 

65% participants were males. Median age [IQR] was 

31.54 ± 7.48. The largest single group was of nurses 

with 60%, whereas doctors comprised 22% of the 

study participants (Table 1). Only 7% reported any co-

morbidity. Out of total 112 HCWs, 84% expressed 

confidence in the vaccine but 15% had concerns 

regarding vaccine efficacy. A total of 95% HCWs were 

fully vaccinated when surveyed. Of 112, 21(18.7%) 

had contracted COVID-19 before vaccination of whom 

3 (14%) were admitted to the hospital and required 

oxygen therapy. Of 107 vaccinated HCWs, 12 (11%) 

contracted COVID-19 after vaccination. Of these, 4 

(33%) had also had COVID prior to vaccination. The 

mean duration for breakthrough infection was117.5 

days. 

Sinopharm vaccine was received by 77% of the 

participants while 14.5% had received Sinovac. By 

March 2021, 50% of the HCW’s were vaccinated and 

by June 2021, 95 % of the HCW’s were fully 

vaccinated. Statistically, significant number of doctors 

had breakthrough infection (19 vs 6, p-value 0.025). 

The doctors which experienced breakthrough infection 

had mild symptoms and did not require oxygen. 
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Table 1: Data representing healthcare workers of Shaheed Mohtarma Benazir Bhutto Institute of Trauma in Karachi, 

Pakistan. 

Variables Total 

n=112 

 

Break through infection p-value 

No 

n= 100 

Yes 

n=12 

Age 

≤ 30years 63 (56.3%) 55 (55%) 8(66.7%) 0.44 

>30years 49(43.8%) 45(45%) 4(33.3%) 

Gender 

Male 73(65.2%) 68(68%) 5(41.7%) 0.07 

Female 39(34.8%) 32(32%) 7(58.2%) 

Profession 

Clinical  95(84.8%) 84(84%) 11(91.6%) 0.689* 

Non-clinical 17(15.2%) 16(16%) 1(8.3%) 

Clinical groups n=95 

Nurse 57(50.9%) 52(52%) 5(41.7%) 0.49 

Doctors 25(22.3%) 19(19%) 6(50%) 0.025* 

Others  13(11.6%) 13(3%) 0(0%) 0.354 

Vaccination status 

Fully vaccinated 107(95.5%) 95(88.7%) 12(11.2%) 0.73 

Booster dose 

Yes     23 (20.5%) 17 (17%) 6(50%)  

0.016 No  89(79.4%) 83 (83%) 6 (50%) 

Initial vaccination n=107 

Sinopharm  86(76.8%) 76(88.3%) 10(11.6%)  

0.85 Sinovac  16(14.3%) 14 (87.5%) 2(12.5%) 

Cansino  5(4.5%) 5(100%) 0(0%) 

Other 5 (4.5%) 5 (100%) 0(0%) 
*- Fischer Exact Test

 

DISCUSSION  

In this study, nearly 11% HCW’s reported 

breakthrough infections after receiving both doses of 

vaccination. Since HCW’s have a higher risk of being 

exposed to the virus, the findings from this study 

suggest that they are still vulnerable despite being fully 

vaccinated. However, the vaccination was shown to 

lower the severity of infection. 

In Pakistan, only a few studies have been conducted 

regarding breakthrough infections in healthcare 

workers. A study conducted in Rawalpindi of military 

healthcare workers demonstrated breakthrough 

infection of COVID-19 where vaccine offered 

significant protection against the infection.20 This was 

supported by another study that showed post 

vaccination COVID-19 infection was associated with 

decreased mortality and morbidity where only a few 

patients developed mild to moderate respiratory 

symptoms.23 A similar protective effect was also seen 

among the participants in our study as well. A 

comparison study was carried out on the current 

available vaccines with regards to antibody expression 

and virus neutralization potential. Sinopharm vaccine 

showed promising results with low adverse systematic 

effects and significant SARS-CoV-2 IgA expression. 

However, a low virus neutralizing potential was 

observed in Sinopharm as compared to the rest of 

vaccines such as Moderna, Pfizer and AstraZeneca .25 

This could be a factor contributing to the breakthrough 

infections observed so far in individuals who received 

Sinopharm vaccine. 

A study conducted at a chronic care facility in India 

reported rates of breakthrough infection to be 13% 

which is similar to the observed rate of breakthrough 

infection in this study, 11%.24 However, another study 

observed rates of breakthrough infection near 20% in 

individuals who received two doses of Sinopharm 

vaccine where 77% of the infections were classified as 

mild symptoms.26 In our study, only three HCW’s 

developed severe infection and required oxygenation at 

the hospital.  

On May 25th 2021, CDC published a report concerning 

breakthrough infections in USA. A total of 10,262 

SARS-CoV-2 vaccine breakthrough infections among 

recipients of FDA-authorized COVID-19 vaccines was 

reported from 46 U.S states and territories as of April 

30th 2021.11 Based on preliminary data, 2,725 (27%) 

vaccine breakthrough infections were asymptomatic, 
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995 (10%) patients required hospitalization and 160 

(2%) patients died.11 During the time period of this 

study, several COVID-19 variants had emerged 

globally where B.1.617.2 (Delta) and B.1.1.7 (Alpha) 

variants had more then 50% transmissibility.24 These 

new variants were associated with ability to resist 

neutralization by antibodies produced by vaccination 

or natural infection and unable to detect through 

laboratory methods.26 The available vaccines provide 

limited protection against such variants posing a threat 

to individuals who are at a higher risk of exposure such 

as HCW’s. 

This study was carried out in a real-world setting 

evaluating the infection and vaccination status of 

HCW’s during the pandemic. However, since the study 

was conducted at a single institution, the results cannot 

be generalized to the surrounding areas. Also, during 

the study time period, it was peak of the pandemic with 

overflow of incoming COVID-19 patients which led to 

higher-than-normal exposure of HCW’s to the virus. 

Therefore, this could be the reason for a high rate of 

breakthrough infection. Another limitation was that 

symptomatic infections in HCW’s were diagnosed with 

RT-PCR testing while asymptomatic HCW’s were 

omitted which still could also have the potential to 

transmit the virus. In this study, the sample size was 

not adequate enough to statistically represent 

significant differences between the HCW subgroups. 

 

CONCLUSION 

In conclusion, 11% fully vaccinated healthcare workers 

at Trauma institute in Karachi, Pakistan, experienced 

mild breakthrough infections. Due to the low formation 

of neutralizing antibodies, inactive COVID 19 vaccines 

were found to cause more breakthrough infections than 

mRNA vaccinations. Breakthrough infections currently 

pose a threat to public health and indicate the need for 

further studies to evaluate individuals at a higher risk. 

More efficient methods need to be developed for early 

detection of emerging COVID-19 variants which are 

capable of infection in fully vaccinated individuals. 

The currently available vaccines need to reconsider 

these variants and improve the effectiveness 

accordingly. 
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