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Abstract

Introduction: One of the challenges posed by the COVID-19 pandemic was the
early development of a vaccine to reduce the severity of the disease. In Mexico,
more than nine vaccines from different laboratories have been used; eventually,
it will be necessary to continue acquiring batches only from laboratories whose
vaccines have demonstrated the greatest effectiveness in the Mexican
population.

Objective: To determine which of the BNT162b2 and ChAdOx1 nCoV-19
vaccines is more effective in reducing the severity of COVID-19.

Materials and methods: A cross-sectional, retrospective, analytical,
observational study was conducted on the severity of COVID-19 in two groups
of patients: one previously immunized with the BNT162b2 vaccine and the
other with ChAdOx1, both treated at Regional General Hospital No. 1 in Ciudad
Obregén, Sonora.

Results: Of the patients who developed severe illness, the largest proportion
was in the group immunized with ChAdOx1 nCoV-19; this difference was
statistically significant (p=0.03). Significant differences were also found in the
frequency of pneumonia, Intensive Care Unit admission, and prolonged hospital
stay.

Conclusions: Our study suggests that the BNT162b2 vaccine is more effective
in preventing severe COVID-19 than the ChAdOx1 nCoV-19 vaccine.

Keywords: COVID-19, severe illness, effectiveness, BNT162b2, ChAdOx1 nCoV-
19.

INTRODUCTION

The SARS-CoV-2 coronavirus has caused widespread economic and social
devastation globally, and countries are engaged in an unprecedented
vaccination campaign to contain it. By the end of 2021, 23 COVID-19

pag. 111



E R SJ EPIDEMIOLOGICAL RESEARCH
AND SURVEILLANCE JOURNAL

Hernandez-Peralta

Vol. 1 Num. 3

vaccines had been approved worldwide, exhibiting varying levels of efficacy,
safety, and cost. !

Eight COVID-19 vaccines have been authorized for emergency use in
Mexico; however, studies of these vaccines in the Mexican population are still
inconclusive. In this unprecedented pandemic, it is essential to have short- and
medium-term information on the effectiveness of these vaccines in our

population to guide public health decisions. >*

Since the emergence of the coronavirus, documented cases of COVID-19 have
reached approximately 247 million worldwide, and recorded deaths exceeded
5 million by October 2021. Given this situation, it is not surprising that by
early November 2021, the WHO had authorized the emergency use of up to
seven COVID-19 vaccines.*>¢

The development of COVID-19 vaccines and their mass application in less
than two years since the emergence of this new pathogen has opened the
possibility of achieving control of this pandemic. However, the reported
effectiveness of the two vaccines mentioned has varied.'®

The BNT162b2 COVID-19 vaccine is an mRNA-based vaccine produced by
Pfizer Inc. and BioNTech; the ChAdOx1 nCoV-19 vaccine is a vaccine based
on a replication-deficient simian adenovirus vector from the University of
Oxford and AstraZeneca. Both contain nucleic acid that encodes the surface
glycoprotein (spike protein) of SARS-CoV-2.2

Two doses of BNT162b2 are 95% effective (95% CI 90-98) at least 7 days
after the second dose against symptomatic infection. In early 2021, research
reported that BNT162b2 was 73% effective (95% CI: 62—-82) 21-27 days after
the first dose against symptomatic disease in people aged 70 years and older
in Israel. After two doses, ChAdOx1 nCoV-19 has an efficacy of 70% against
symptomatic infection.” %11

In a case-control study in England, the results show a relative risk of
hospitalization of 0.57 (95% CI 0.48-0.67) for BNT162b2 and 0.63 (95% CI
0.41-0.97) for ChAdOx1 nCoV-19. In a study in Canada, the vaccine
effectiveness against severe outcomes after 1 dose of BNT162b2 and
ChAdOx1 nCoV-19 was 78% (95% CI, 65-86%) and 88% (95% CI, 60-96%),

respectively. 12

An Israeli case-control study found that the estimated effectiveness of
BNT162b2 against symptomatic disease in adults aged at least 70 years was
44% (95% CI: 49-64) at 14-24 days post-dose and 64% (37-83) at 21-27 days
post-dose. In the same cohort, one dose of BNT162b2 had an estimated
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effectiveness against hospitalization of 74% (95% CI: 56-86) at 14-24 days
after the first dose and 78% (61-91%) at 21-27 days after the first dose.'?

A relevant factor to consider is the possible greater effectiveness of the
ChAdOx1 nCoV-19 vaccine in the Mexican population compared to other
populations; Trials of the vaccine showed a 63.9% protection rate against
symptomatic SARS-CoV-2 infections, while in the case of a Mexican national,
its effectiveness is 90%, according to the director of the Center for Research
on Infectious Diseases (CISEI) of the INSP.!* In this research, we will focus
on the study of two of them, BNT162b2 and ChAdOx1 nCoV-19, since they
are two of the vaccines that have been administered in the largest numbers to
the Mexican population, and because they are among those with the highest

reported effectiveness.’

MATERIALS AND METHODS

This was a cross-sectional, retrospective, analytical observational study
conducted at the Mexican Social Security Institute's Regional General
Hospital No. 1 in Ciudad Obregon, Sonora. The dependent variable was the
severity of COVID-19, and the independent variables were the brand of
COVID-19 vaccine, age, sex, occupation, and comorbidities.

Patients with a complete SARS-CoV-2 immunization schedule using either
the BNT162b2 or ChAdOx1 nCoV-19 vaccines prior to having COVID-19
confirmed by SARS-CoV-2 RT-PCR or SARS-CoV-2 Rapid Antigen Test at
the General Regional Hospital No. 1 of the Mexican Social Security Institute
(IMSS), Ciudad Obregon, Sonora, from January 5, 2021, to January 5, 2022.

The sample size was calculated for two proportions, based on a patient
population with an alpha of 0.05 and a statistical power of 80%, resulting in a
minimum of 71 patients.

Data was obtained from the epidemiological surveillance system for viral
respiratory diseases of the Ministry of Health, using the SINOLAVE platform
during the study period. This study included a review of physical (medical
notes) and electronic medical records, as well as epidemiological studies and
notes on suspected COVID-19 cases at Regional General Hospital No. 1.
Inclusion criteria were patients of both sexes, 18 years of age or older, who
had received at least two doses of immunization with the BNT162b2 or
ChAdOx1 nCoV-19 vaccine between 30 and 270 days prior to symptom onset.
COVID-19 was confirmed by RT-PCR or Rapid Antigen Test, with samples
taken within the first 7 days of symptom onset, and who were treated at
Regional General Hospital No. 1 IMSS, Ciudad Obregén, Sonora.
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Exclusion criteria were patients classified by clinical assessment, those under
18 years of age, those with a hospital stay of less than 24 hours, patients
without a final classification on the SINOLAVE platform, and those whose
second vaccine dose had been administered less than 30 days or more than 9
months prior to receiving medical attention.

The information was collected using a format specifically designed to gather
research variables of interest. Microsoft Excel software was used for data
collection, and SPSS software was used for analysis.

The Kolmogorov-Smirnov test was used to assess normality of distribution
for the scale variables. Additionally, the Mann-Whitney U test was used to
compare the age distribution between the two study groups.

Measures of central tendency and dispersion were calculated for the scale
variables, and proportions were calculated for the categorical variables.

Pearson's chi-square test was used to determine if there were statistically
significant differences in the frequency of comorbidities and complications
between the two groups.

To evaluate the association between vaccine brand and disease severity, odds
ratios (OR) with 95% confidence intervals (95% CI) were calculated. A p-
value of 0.05 or less was considered statistically significant.

The research was authorized by the local health research committee. It was
considered to be of minimal risk because the studies used data risk in common
procedures, in psychological or physical examinations for diagnosis or
treatment.

RESULTS

A total of 340 patients diagnosed with and confirmed to have COVID-19 at
the General Regional Hospital No. 1, Ciudad Obregdn, Sonora, were studied.
They were divided into two groups of 170 subjects each, depending on the
brand of COVID-19 vaccine with which they were immunized. In both
groups, females were more frequent: 90 (53%) in the BNT162b2 group and
93 (55%) in the ChAdOx1 nCoV-19 group; while males were more frequent,
with 80 (47%) and 77 (45%) respectively (Table 1). The patients' ages ranged
from 19 to 79 years, with a mean 0f 49.3 years + 15.4. In the group immunized
with BNT162b2, the mean age was 49.8 years (SD 15.3 years), while in the
group immunized with ChAdOx1 nCoV-19, the mean age was 48.7 years (SD
15.5 years).
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The main occupations in the Pfizer group were similar in both groups: in the
Pfizer group, they were employees (33%), homemakers (13%), nurses (12%),
physician (12%), and retired (10%). In the Astra group, there were: employees
(51%), homemakers (12%), retired (9%), physicians (6%), and nurse (6%)
(Table 1).

Table 1. Sociodemographic characteristics of patients immunized with Pfizer (BNT162b2) who
had COVID-19 treated at Regional General Hospital 1, Cd. Obregon, Sonora.

ny{170)  ny(170)

Gender (BNT162b2) Frequency %

Male 80 47

Female o0 53
Gender (ChAdOx1 nCoV-19)

Male 77 45

Female 93 55
Occupation (BNT162b2) Frequency % Occupation (chadox1) Frequency %
Employee 56 32.9 Employee 87 51.2
Homemaker 22 12.9 Homemaker 20 11.7
Nurse 21 12.4 Retired 15 8.8
Doctor 20 11.8 Doctor 11 6.5
Retired 17 10.0 Nurse 11 6.5
Other occupations 11 6.5 Other occupations 8 47
Other healthcare workers 6 3.5 Unemployed 6 35
Unemployed 5 2.9 Worker 4 2.4
Physician's Assistant 3 1.8 Junior 2 1.2
Driver 2 1.2 Formal worker 2 1.2
Formal worker 2 1.2 Informal worker 2 1.2
Informal worker 2 1.2 Student 1 0.6
Farmer 1 0.6 Driver 1 0.6
Self-employed 1 0.6
Laborer 1 0.6

Source. SINOLAVE Platform. Cutoff date. 03/02/2022 for thesis project developed at ﬁegional General
Hospital No. 1, Cd. Obregon, Sonara.

No statistically significant differences were found in the frequency of
comorbidities between the two groups. Table 2 describes the proportions of
each comorbidity, first for the BNT162b2 group and then for the Astra group,
followed by the significance value of the Pearson chi-squared test.
Hypertension 0.28 and 0.34 (p=0.29). Nephropathy 0.02 and 0.01 (p=0.65).
Cancer 0 and 0.02 (p=0.08). COPD 0.01 and 0.03 (p=0.25). Diabetes mellitus
0.12 and 0.15 (p=0.43). Asthma 0.03 and 0.02 (p=0.73). Immunosuppression
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0.01 and 0.01 (p=1). Smoking 0.06 and 0.05 (p=1). Obesity 0.14 and 0.12
(p=0.62). Pregnancy 0.01 and 0.01 (p=1).

Table 2. Contrast of comorbidities in fully immunized patients who had COVID-19
treated at Regional General Hospital 1, Cd. Obregén, Scnora..

<2 de Fisher's
Variable x2 (p) exact test
Pearson
()
Comorbidity
ChAdOx1 91 79 0.47 0.82
BNT162b2 93 77
Hypertension 1.16 0.29
ChAdOx1 113 57
BNT162b2 122 48
Nephropathy 0.203 0.65 1
ChAdOx1 168 2
BNT162b2 167 3
Cancer
ChAadox1 167 3 3.02 0.82 0.24
BNT162b2 170 0
COPD 1.31 0.25 0.44
ChAdOx1 165 5
BNT162b2 168 2
Diabetes
ChAdOx1 144 26 0.61 0.43
BNT162b2 149 21
Asthma 0.11 0.73 1
ChAdOx1 166 4
BNT162b2 165 5
Immunosuppression
ChAdOx1 168 2 0 1 1
BNT162b2 168 2
Smoking
ChAadOx1 159 11 0 1
BNT162b2 159 11
Obesity 0.24 0.62
ChAdOx1 150 20
BNT162b2 147 23
Pregnancy 0 1 1
ChAdOx1 168 2
BNT162b2 168 2

Source: SINOLAVE Platform. Cutoff date: 03/03/2022 for thesis project developed at Regional
General Hospital No. 1, Cd. Obregdn, Sonaora.
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groups for hospitalization, mechanical ventilation, or death (Table 3).

No statistically significant differences were found between the two study

Table 3. Contrast of complications in the groups vaccinated with BNT162b2 and
ChAdOx1 Zeneca who had COVID-19 treated at HGR 1, Cd. Obregc’:n, Sonora.

ChAdOx1
%
BNT162b2
%

ChAdOx1
%
BNT162b2
%

ChAdOx1
%
BNT162b2
%

ChAdOx1
%
BNT162b2
%

ChAdox1
%
BNT162b2
%

ChAdoOx1
%
BNT162b2
%

ChAdoOx1
%
BNT162b2
%

Hospitalization

127
47.4%
141
52.6%

Assisted
Mechanical
Ventilation

168
49.9%
169
50.1%

Pneumaonia
135

46.9%
153
53.1%

ICU admission
166

49.4%
170
50.6%

Long stay
162

48.9%
169
1.1%

Death
150

49.7%
152
50.3%

Serious lllness
13

47 3%
146
52.7%

43
59.7%
29
40.3%

66.7%

33.3%

39
67.3%
17
327%

100%

0.0%

868.9%

11.1%

20
526%
18
47.4%

39
61.9%
24
38.1%

x2 de
Pearson

3.45

0.33

/.35

4.04

5.59

0.12

4.38

0.063

0.563

0.007

0.044

0.018

0.732

0.036

Source: SINOLAVE Platform. Cutaoff date: 03/03/2022 for thesis project developed at Regional
General Hospital No. 1, Cd. Obregdn, Sonora.
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Among patients with pneumonia, 67.3% had been vaccinated with Astra and
32.7% with BNT162b2 (¢ test, p = 0.007, OR = 2.33, 95% CI: 1.2-4.35).
None of the patients admitted to the ICU had a history of BNT162b2
vaccination; 100% had been immunized with ChAdOx1 nCoV-19 (y* test, p =
0.044, OR = ) (Table 4).

Table 4. Risk of immunized patients with severe COVID-19 disease treated at
Regional General Hospital 1, Cd. Obregén, Sonora

sl NO OR IC 95% L. inf (p)
Hospitalization 1.64 0.97-2.79 0.08
ChAdOx1 43 127
BNT162b2 29 141
Assisted Mechanical Ventilation 2 0.18-22.4 0.21
ChAdOx1 2 168
BNT162b2 1 169
Pneumonia 2.33 1.25-4.35 0.003
ChAdOx1 35 135
BNT162b2 17 152
ICU admission 8 8 0.03
ChAdOx1 4 166
BNT162b2 0 170
Long stay 8.34 1.03 - 67.47 0.01
ChAdOx1 8 162
BNT162b2 1 169
Death 1.12 0.57-2.21 0.36
ChAdOx1 20 150
BNT162b2 18 152
Serious lliness 1.81 1.03-3.17 0.01
ChAdOx1 39 131
BNT162b2 24 146

Source: SINOLAVE Platform. Cutoff date: 03/03/2022 for thesis project developed at Regional
General Hospital No. 1, Cd. Obregdn, Sonora.

Prolonged hospital stays occurred in 9 patients, of whom 88.9% were
immunized with Astra and 11.1% with BNT162b2 (¢ test, p=0.018; OR=8.34,
95% CI: 1.03-67.47). Severe disease occurred in 63 patients, of whom 61.9%
were immunized with ChAdOx1 nCoV-19 and 38.1% with BNT162b2 (y? test,
p=0.036; OR=1.81, 95% CI: 1.02-2.57).

DISCUSSION.

The complications of SARS-CoV-2 infection are heterogeneous and depend
on multiple variables, such as age, sex, ethnicity, and comorbidities.?’ In this
study, both groups were homogeneous in age, gender, comorbidities, and
occupation, so these factors did not affect the validity of the results.
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Other authors have described that antibody concentrations increase more
slowly and to a lower level with the ChAdOx1 nCoV-19 vaccine than with the
BNT162b2 vaccine.?! This could also be a possible reason why severe illness
occurred more frequently in the group vaccinated with ChAdOx1 nCoV-19.

In this study, no statistically significant differences were found between the
two groups in terms of hospitalization risk reduction. International research
differs on this point. While some authors found no difference between the two
vaccine brands in reducing the risk of hospitalization,<sup>8</sup> other
studies describe differences in the hospitalization rate, with results favoring
the BNT162b2 vaccine.?? This may be because hospitalization criteria vary
significantly depending on geographic location, hospital unit, or even the stage
of a COVID-19 wave, where factors such as the standard of care or bed
availability can affect hospital admission thresholds.?’

No greater benefit of one vaccine over the other was identified with respect to
preventing death, which is consistent with what was described by Sheikh A.
(2021), “the vaccine efficacy against death [...] 14 days or more after the
second dose of the vaccine, was 90% (95% CI, 83 to 94) for BNT162b2 and
91% (95% CI, 86 to 94) for ChAdOx1 nCoV-19".25 These results should be
interpreted with caution because death may not be a specific consequence of
SARS-CoV-2 infection, especially during the Omicron variant wave, which
had high infection rates.

A possible misclassification of the cause of death should be considered,
particularly among older adults with comorbidities who are at higher risk of
dying from other causes.?” When analyzing death as a complication, the cause
of death should be validated as being due to COVID-19 and not merely
associated with COVID-19.

The risk of requiring mechanical ventilation was similar in both groups;
however, a significant difference (p=0.04) was found for ICU admission,
favoring the BNT162b2 group. In the international literature, the reported
effectiveness of ChAdOx1 nCoV-19 in preventing ICU admission was 89.9%,
and in reducing the need for mechanical ventilation (MV) by 96.5%;23 while
the effectiveness of BNT162b2 was 98% against ICU admission and the need
for MV in a case-control study,24 however, a double-blind, randomized,
placebo-controlled trial reported 100% effectiveness of ChAdOx1 nCoV-19
in preventing ICU admission.

A significant difference was found in favor of the BNT162b2 vaccine in the
occurrence of pneumonia, OR=2.33 (p=0.003). No data were found in the
international literature on the effectiveness of vaccines in reducing the risk of
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pneumonia; this could be because pneumonia is not traditionally considered a
criterion for defining severe COVID-19. It is also possible to make the mistake
of assuming that a hospitalized patient inherently has some degree of
pneumonia, and therefore it is not studied as a complication. However, this is
not always the case. In fact, many patients with confirmed COVID-19 may be
hospitalized for non-respiratory reasons, and some who are present with
respiratory symptoms may never develop pneumonia. For this reason,
pneumonia, whether clinically defined or confirmed by laboratory testing,
should be considered a complication or a criterion for defining severe COVID-
19.

Among the complications studied in this research, prolonged hospital stay
showed the highest odds ratio (OR) = 8.34 (p = 0.01) in favor of the
BNT162b2 vaccine. Considering that both study groups were homogeneous
with respect to sex, age, comorbidities, and occupation, we consider it unlikely
that this difference is not due to the vaccine brand.

This research has some limitations. One of them is that the effectiveness
reported in clinical trials of the BNT162b2 and ChAdOx1 nCoV-19 vaccines
is expressed as a percentage obtained from the relative risk calculation, where
it was possible to calculate the incidence of severe disease in immunized
subjects versus non-immunized subjects. Our study is similar to a case-control
study, so the effectiveness analysis is performed by calculating the odds ratio
of subjects immunized with one brand versus subjects immunized with
another brand. This creates a limitation if a direct comparison of effectiveness
with international literature is intended; however, the main objective of the
research is achieved.

According to the information analyzed in this study, severe COVID-19
occurred less frequently in the group of patients immunized with BNT162b2
compared to the group of patients immunized with ChAdOx1 nCoV-19. This
difference was statistically significant, thus allowing us to answer the
researcher's questions and accept the working hypothesis. This finding raises
concerns about whether the effectiveness of the ChAdOx1 nCoV-19 vaccine
in preventing severe COVID-19 is truly as reported by the Oxford-
AstraZeneca laboratory. According to official reports, it should have similar
results to the Pfizer vaccine; however, the results of this study suggest it is
much lower, creating a precedent for larger, more controlled studies to clarify
this issue and inform future COVID-19 vaccination policies in Mexico.

A slight predominance of females was found in both groups, although this
difference was not statistically significant. The mean age, standard deviation,
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and age distribution were similar. Systemic hypertension and diabetes mellitus
were the most frequent comorbidities in both groups. Thus, both groups were
homogeneous in their sociodemographic and epidemiological characteristics.

One of the study's objectives was to quantify the magnitude of this difference.
Finding that the risk of developing severe illness is 1.81 times higher when
vaccinated with ChAdOx1 nCoV-19 compared to BNT162b2, this is an
important finding as it contradicts official information on ChAdOx1 nCoV-
19, which indicates that it has the same effectiveness as BNT162b2 in
reducing the risk of severe COVID-19. This should be considered in public
health decision-making regarding future contracts with laboratories.

When analyzing hospitalization rates between the two study groups, we found
no statistically significant differences. However, when defining severe illness
considering factors such as the need for mechanical ventilation, ICU
admission, prolonged hospital stays, etc., we found significant differences
between the two groups. This finding highlights the importance of following
the current WHO recommendation not to consider hospitalization as the sole
criterion for defining severe COVID-19 disease, but to use more specific
definitions, since currently a large proportion of hospital admissions are
associated with, but not caused by, SARS-CoV-2 infection, so these
definitions probably better assess the protection of vaccines against COVID-
19 disease.
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