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Abstract
Introduction
In Pakistan, the fourth wave of coronavirus disease 2019 (Covid-19) started around July 2021, which was
dominated by the Delta variant of the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) virus.
The vaccination drive to immunize the people of Pakistan against Covid-19 was also going on during this
period. There were multiple types of vaccines being administered to the people of Pakistan, as the vaccines
had been procured from multiple sources. Some people had apprehensions about different vaccines being
administered in the country. The purpose of this study was to compare the clinical characteristics and
outcome of the patients vaccinated against Covid-19 with those of the non-vaccinated patients during the
fourth wave of Covid-19 in Pakistan Naval Ship (PNS) Shifa Hospital.

Methods
The cross-sectional descriptive study was performed at PNS Shifa Hospital Karachi, from July to October
2021. All the Covid-19 patients treated in PNS Shifa Hospital during the “fourth Covid-19 wave” were
interviewed. Their medical records were accessed, and they were followed up till their discharge from the
hospital. The vaccinated and non-vaccinated patients were compared for differences in their age or gender
distribution, the severity of illness, comorbidities, and mortality.

Results
There were 884 participants in the study: 664 (75.11%) men and 220 (24.89%) women. There were 493
patients below 40 years of age, 233 were 40-59 years old, and 158 were aged 60 and above. One hundred and
sixty-nine patients had one or more comorbidities, including hypertension, diabetes mellitus, ischemic
heart disease, various malignancies, bronchial asthma, and chronic kidney disease. There were 63 (7.13%)
obese patients, 28 of whom developed severe disease.

Five hundred and four (57%) patients were vaccinated and 380 (47%) were non-vaccinated. Among the
vaccinated patients, the effect of Covid-19 was mild in 58.37%, moderate in 36.11%, severe in 0.79%, and
critical in 4.37%. Among the non-vaccinated patients, the effect of Covid-19 was mild in 40.26%, moderate
in 46.58%, severe in 3.16%, and critical in 10%. The difference in disease severity between the two groups
was statistically significant (p<0.05).

Conclusion
Vaccinated Covid-19 patients had significantly lower severity of disease and displayed better outcomes
when compared to non-vaccinated patients during the fourth Covid-19 wave dominated by the Delta variant
of the SARS-CoV-2 virus.
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Introduction
Coronavirus disease 2019 (Covid-19) is an infectious disease spread by a novel severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) [1]. This pandemic has affected millions of people around the world
in the last two years. Vaccines against Covid-19 have been developed by over 100 institutions around the
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world [2] because this pandemic would end either by developing herd immunity or by vaccinating a large
majority of the world population.

Pakistan, like other countries in the world, responded to the Covid-19 pandemic by adopting various
measures to curb the spread of this disease. It was a challenge to produce safe and effective vaccines in a
short time to provide immunity to the maximum number of people. Pakistan was one of those countries
which did not have the expertise or infrastructure to manufacture the Covid-19 vaccine to inoculate its
population. Therefore, the government procured the vaccines from different sources to immunize the
population.

Different approaches to Covid-19 vaccine development have been adopted around the world [3]. The
vaccines which were available in regional vaccination centers in Karachi were: mRNA vaccines (Pfizer and
Moderna), viral vector vaccines (AstraZeneca, CanSinoBIO, Pakvac, and Sputnik V), and inactivated (whole
virus) vaccines (Sinopharm and Sinovac). The vaccination drive had already begun when there was a surge in
Covid-19 cases in July 2021, resulting in its fourth wave in Pakistan. This wave was caused mainly by the
(B.1.617.2) Delta variant of the SARS-CoV-2 virus [4]. By October 2021, 18% of the Pakistanis had been fully
vaccinated against Covid-19 [5]. The administration of the booster shot had not started in the country by
then.

The protective effect of various vaccine types on Pakistani patients infected with the Delta variant of Covid-
19 has not been documented yet. This study fills this knowledge gap, as we present the comparison between
vaccinated and non-vaccinated patients regarding their characteristics, disease severity, and outcome.

Materials And Methods
Study design and population
This a cross-sectional study, conducted in Pakistan Naval Ship (PNS) Shifa Hospital from July to October
2021.

Inclusion criteria
All the Covid-19 patients who attended the “Covid Clinic” or were admitted through the Emergency
Department in PNS Shifa Hospital during the “fourth Covid-19 wave” were included in the study.

Exclusion criteria
The patients whose clinical presentation suggested Covid-19 but their polymerase chain reaction (PCR) test
for Covid-19 came out negative were excluded. The patients who had been partially vaccinated against
Covid-19, or had been diagnosed with Covid-19 within two weeks of getting the second dose of the
vaccine were also excluded.

Sampling
Consecutive sampling was carried out.

Ethical review
The ethics review committee approved the study vide letter no. ERC/2021/MEDICINE/71.

Data collection
The researchers briefed the patients about the study and took consent from the patients to collect their data.
The patients’ medical records were accessed for this purpose. Patients were interviewed by the researchers
for any other information.

The vaccinated and non-vaccinated patients were compared for differences in their age or gender
distribution, the severity of illness, comorbidities, and mortality. The severity of Covid-19 was categorized
into mild, moderate, severe, and critical according to the National Institute of Health (NIH) criteria [6].

Results
Eight hundred and eighty-four patients were diagnosed as Covid-19 patients in PNS Shifa Hospital during
the study period, of which 493 (55.77%) patients were below 40 years old, 233 (26.36%) were 40-59 years old,
and 158 (17.87%) were aged 60 and above. There were 664 (75.11%) men and 220 (24.89%) women. One
hundred and sixty-nine (19.12%) patients had one or more comorbidities. The frequently occurring
comorbidities were hypertension, diabetes mellitus, ischemic heart disease, various malignancies, bronchial
asthma, and chronic kidney disease.

There were 63 (7.13%) cases with a BMI above 30. Of them, 28 patients (44.44%) developed a severe or
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critical Covid-19, whereas 48 of the 821 non-obese patients (5.85%) developed severe or critical Covid-19.

Of the total 884 cases, the effect of Covid-19 was mild in 449 (50.79%), moderate in 356 (40.27%), severe in
16 (1.81%), and critical in 60 (6.79%). Five hundred and four (57%) patients were vaccinated and 380 (47%)
were non-vaccinated. The comparison of demographic distribution and comorbidities between vaccinated
versus non-vaccinated patients is given in Table 1.

 Vaccinated n (%) Non-Vaccinated n (%)

Gender                                Male          n=648 409 (63.12) 239 (36.88)

                                             Female      n=236 95 (40.25) 141 (59.75)

   

Age                                     Below 40 319 174

                                            40-59 115 118

                                            60 and above 73 85

   

Comorbidities                   None 423 292

                                           Hypertension 46 49

                                           Diabetes mellitus 41 39

                                           Ischemic heart disease 4 9

                                           Bronchial asthma 4 3

                                           Malignancy 6 2

                                           Cerebrovascular accident 1 6

                                           Chronic kidney disease 2 7

TABLE 1: Comparison of demographic distribution and comorbidities between vaccinated and
non-vaccinated patients of Covid-19

Disease severity and vaccine type
The breakdown of the severity of cases in patients who had been vaccinated against Covid-19 vis-à-vis the
type of vaccine used is shown in Figure 1.
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FIGURE 1: Comparison of disease severity between vaccinated and
non-vaccinated patients of Covid-19

A chi-square test was carried out to examine the relationship between the vaccination status and the disease
severity in Covid-19 patients. The relationship between these variables was significant (p<0.00001). The
non-vaccinated patients suffered significantly more when compared to vaccinated patients.

Discussion
Our study has shown that being vaccinated carries a lower probability of mortality and morbidity in Covid-
19 patients, requiring few hospital admissions and mechanical ventilation, when compared to non-
vaccinated patients. Five hundred and four cases were vaccinated by either inactivated, mRNA, or viral
vector vaccines. Vaccinated cases (57% of total Covid-19 cases) were slightly more than the non-vaccinated
cases (43%). This may be so because many people in Karachi had already been vaccinated against Covid-19.
Although, more in number, more than half of them had a mild disease, only 5.16% vaccinated cases
developed severe and critical disease when compared to 13.16% non-vaccinated patients. This shows that all
the vaccines are potent enough to reduce the severity of the disease. These observations are consistent with
other studies [7-9].

Several studies discussed the effectiveness of various covid-19 vaccines against hospitalization and the
severity of the disease across the world [10-12]. However, there is a lack of local data and need to be
documented. This study highlights the efficacy of Covid-19 vaccines, mainly inactivated, in reducing the
number of hospitalization and minimizing the severity of the disease.

Most patients with Covid-19 were below 40 years. This is in contrast with the study which analyzed the age
predominance in Europe [13]. According to this study, the authors observed higher prevalence in the 60 and
above age group. Only 17.87% of patients were aged 60 and above, which could be because the Pakistani
population is one of the youngest populations in the world [14]. The number of young patients may be higher
when compared to the countries with older populations. Second, most of the people in the older age group
have limited outdoor exposure. Old age, however, is associated with the severity of the disease [15,16]. In
our cohort, we observed the same, as 31.6% of patients aged 60 and above developed severe and critical
disease. The older patients have more comorbidities, which may be a compounding factor to get severe
Covid-19.

We observed male preponderance in our study. Male predominance is seen globally as identified by various
studies [13,17] as well as in Pakistan [18].

Many Covid-19 patients in our study had one or more comorbidities. It has been documented in various
studies that the severity and mortality of Covid-19 are associated with chronic medical conditions [19]. Yang
et al. conducted a meta-analysis to ascertain the comorbidities associated with Covid-19. They found that
the most prevalent comorbidity of severe Covid-19 was hypertension [20]. Diabetes mellitus and
cardiovascular diseases have also been documented as among the most common and consistent
comorbidities in Covid-19 [21,22]. Our study corroborates these findings in Pakistani patients.

Chronic lung diseases such as bronchial asthma are supposed to be a risk factor of severe Covid-19 [23].
However, the relationship between Covid-19 and bronchial asthma is not well established clinically [24]. In
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our cohort, bronchial asthma was present only in eight patients (less than 1%), and this result was also in
accordance with the published literature.

Obesity has been identified as a risk factor for severe disease, ICU admission, and high mortality in Covid-19
[25,26]. We also noted that a significant number of obese patients (44.44%) developed severe or critical
disease.

Our study is unique in one aspect. It is probably the only study that compares the patient characteristics, the
severity of disease, and clinical outcome of patients vaccinated with mRNA vaccines, inactivated virus
vaccines, and viral vector vaccines. We could not find any other study with such a comparison in a single
population in the medical literature.

We noted that very few participants in our study had been vaccinated by mRNA vaccines and that there were
no patients with severe or critical illness in that group. This may lead the reader to conclude that mRNA
vaccines result in fewer infections, thus providing more safety against Covid-19. This conclusion may be
misguiding because the mRNA vaccines arrived much later in Pakistan, when compared to other vaccines,
and in comparatively lesser quantity. So, the number of patients vaccinated with mRNA vaccines were fewer.
Most of the population had been vaccinated with inactivated virus vaccine which had been imported from
China and was the first to arrive in bulk in Pakistan.

We acknowledge the limitation in our study that it was a single-center research study. Hence, the results
cannot be generalized to the population. We need multi-center research with bigger and diversified samples
to document the effect of various vaccine types on the people of Pakistan. The emergence of new variants of
the SARS-CoV-2 virus may limit the relevance of this study in the future.

Conclusions
The Pakistani population is being vaccinated against Covid-19 with the help of multiple types of vaccines.
Some people prefer one type of vaccine over the others, usually based upon the country of origin of the
vaccine and some people are also hesitant to get vaccinated. These attitudes are not based on any evidence.
This study shows that vaccination against Covid-19 has been effective in reducing the severity of Covid-19
as well as the mortality associated with it, irrespective of the type of vaccine used. This study may help in
addressing vaccine hesitancy and improve the coverage of the ongoing vaccination campaign in Pakistan
and elsewhere.

Additional Information
Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Ethical Committee PNS
Shifa issued approval ERC/2021/MEDICINE/71. Keeping in consideration the type of study, its prerequisites,
criterion, and sampling technique, the ethics review committee of the hospital has found this study within
the sphere of medical ethics and hospital discipline. Animal subjects: All authors have confirmed that this
study did not involve animal subjects or tissue. Conflicts of interest: In compliance with the ICMJE uniform
disclosure form, all authors declare the following: Payment/services info: All authors have declared that no
financial support was received from any organization for the submitted work. Financial relationships: All
authors have declared that they have no financial relationships at present or within the previous three years
with any organizations that might have an interest in the submitted work. Other relationships: All authors
have declared that there are no other relationships or activities that could appear to have influenced the
submitted work.
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