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Abstract. In pharmacovigilance, causality assessment remains an important app-
roach to analyze the causal relationship between adverse events and vaccine appli-
cation. In 2020, the rapid development of COVID-19 vaccines became a global
imperative. Vaccine development typically takes decades before it is approved.
However, due to the severityof the pandemic, clinical trials have been cut short.

Objective: The Naranjo algorithm was used to compare the causality assess-
ment of adverse events for the COVID-19 vaccine across racial classifications.

Methods: This was a descriptive type of quantitative observational research.
Naranjo algorithm was used as a probability scale to standardize causality assess-
ments for adverse events. Respondent data were obtained in the form of numbers
which will then be classified.

Results: For each racial classification, the majority of the causality assess-
ments of adverse events following COVID-19 vaccination were in the “Probable”
(30.0%) and “Possible” (41.4%) groups. In the “Probable” group, the percentage of
the Caucasian race is 42.1%, Asian is 29.7%, Black/African is 33.3%, and another
race is 9.1%. While in the “Possible” group, the Caucasian, Asian, Black/African
and other races were 31.6%, 37.8%, 66.7%, and 63.6%, respectively.

Conclusion: The “Probable” category includes adverse events that (1) had a
reasonable time-related continuity after vaccine application, (2) had a recognized
response to the suspected vaccine, (3) were confirmed by withdrawal but not by
exposure to the vaccine application, and (4) could not be reasonably exposed by
known clinical characteristics of the patient. The “possible” group indicates that
the adverse events (1) had a time-related continuity after vaccine application, (2)
possibly exhibited a recognized pattern to the suspected vaccine, and (3) could be
explained by the patient’s disease characteristics.
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1 Introduction

In pharmacovigilance, causality assessment remains an important approach to analyze
the causal relationship between adverse events (side effects) and vaccine application
[1]. To assess the causal relationship between vaccine application and adverse events,
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three types of causality assessment methods are available: algorithm-based approaches,
expert judgment or global introspection, and probabilistic or Bayesian approaches [2].
There is no single method that is accepted as the best standard for analyzing causality
assessment, as evidenced by the various available methods, and each method has its own
advantages and limitations [3, 4].

Naranjo is an algorithm-based causality assessment method that has been widely
used [3–5]. The Naranjo algorithm was created to track adverse events in clinical trials.
However, in its development, the Naranjo Algorithm is also used by health professionals
to assess adverse events. On the other hand, the pharmaceutical industry also frequently
uses this method for processing initial cases, which are then reported as final conclu-
sions in binary terms such as ‘Related’ or ‘Unrelated’ when presenting the results to
regulatory authorities [6–8]. The Naranjo algorithm includes a short and simple method
for separating scores for each point, which reduces intra- and inter-observer variation
and has good reproducibility [3, 4, 9]. The advantage of the Naranjo algorithm is by
providing scores for aspects such as temporality, alternative explanations, and responses
to additional questions [3, 10].

The novel coronavirus 2019 (2019-nCoV), also known as the severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2), spread quickly from its origin inWuhan, Hubei
Province, China, to the rest of the world [11]. On October 7, 2022, WHO reported
617,597,680 confirmed cases of COVID-19, including 6,532,705 deaths. The vaccine
had been administered a total of 12,723,216,322 times as of October 3, 2022 [12].
According to WHO, there were 6,442,624 confirmed cases of COVID-19 in Indonesia
from January 3, 2020 to October 7, 2022, with 158,192 deaths. A total of 438,360,363
doses of vaccine had been administered as of October 1, 2022 [12].

Rapid vaccine development for the COVID-19 is becoming a global imperative. A
global pandemic would result in high mortality, severe economic disruption, and major
changes in people’s lives. The advantages of developing an effective vaccine include the
ability to prevent a repeat or ongoing pandemic in a timely manner [13].

Vaccine development is typically measured in decades, from the time we have access
to an approved vaccine until it is ready for widespread distribution. However, in the case
of the COVID-19 pandemic, all stakeholders are attempting to research and develop a
COVID-19 vaccine as soon as possible, ideally before the end of 2020 or early 2021.
Clinical trials have been shortened due to the severity of the pandemic. This is unprece-
dented. New manufacturing platforms, structure-based antigen design, computational
biology, protein engineering, and gene synthesis, on the other hand, have given us the
tools we need to produce vaccines quickly and precisely [13].

Antiviral vaccines are divided into two categories. The first type of vaccine is gene-
based, which provides a sequence of genes encoding protein antigens produced by the
host cell. Live virus vaccines, recombinant vaccine vectors, and nucleic acid vaccines
are examples of these. Protein-based vaccines, which are generated in vitro, include
inactivated viruses as a whole, individual viral proteins or subdomains, or viral pro-
teins constructed as particles. Recombinant vaccine vectors and nucleic acid vaccines
are thought to be ideal for mass production because they are easier to integrate into
platform manufacturing technologies, which have the same upstream supply chain and
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downstream processes for each product. Accuracy is achieved by recognizing the atomic
structure of the vaccine antigen and protecting the target epitope [13].

The most effective treatment for COVID-19 cases, as well as a community-wide
vaccine, is critical. Aside from a vaccine, there is no specific drug to treat COVID-
19 worldwide. Many countries use COVID-19 vaccines of various types, including
BNT162b2 (Pfizer) messenger RNA (mRNA) vaccine, mRNA-1273 vaccine (Moderna),
ChAdOx1 nCoV-19/AZD1222 vaccine (AstraZeneca), Sinovac, and Sinopharm vac-
cines. To demonstrate the coronavirus spike protein,AstraZenecaOxford vaccines, John-
son & Johnson, and Sputnik engineered live virus vectors, whereas vaccines developed
by Pfizer and Moderna use cutting-edge technology such as messenger RNA [14, 15].
The Sinopharm vaccine consists of an inactivated COVID-19 antigen [16].

Based onWorld Health Organization, COVID-19 vaccination started in late Decem-
ber 2020, while on January 13, 2021, the first phase of vaccination began in Indonesia
[17]. The availability of more than one type of vaccine creates challenges for monitor-
ing adverse events. The manufacture of various COVID-19 vaccines uses different viral
strains so that it can be predicted that it will lead to the emergence of several types of
adverse events [18].

2 AIM

This study aimed to compare the causality assessment of adverse events for the COVID-
19 vaccine using the Naranjo algorithm and the shortened clinical trial process.

3 Method

3.1 Research Design

This was a descriptive type of quantitative observational research describing the research
object. Respondent datawas collected in the form of numbers, whichwere then classified
in order to describe the results [19].

The Adverse Events Probability Scale, also known as the Naranjo scale, was devel-
oped in 1991 by Naranjo of the University of Toronto. This scale was created to
standardize the assessment of causality for all adverse vaccine events. This scale is
also intended for randomized controlled trials, vaccine registration studies, and routine
clinical practice. Naranjo’s algorithm is easy to use and widely used [19].

There are ten questions on the Naranjo probability scale with the answers “Yes,”
“No,” or “Do Not Know”. Each answer receives a different point value (−1, 0, +1, or
+2). The following is a condensed version of the ten questions [20] (Table 1):
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Table 1. Naranjo Algorithm, also known as the Naranjo Probability Scale

No. Question Yes No Do Not Know

1. Was there any prior documented reports of unfavorable
reactions (side effects) to the COVID-19 vaccine?

+1 0 0

2. Did the adverse event (side effect) following vaccination
appear after the vaccine was injected?

+ 2 −1 0

3. Did the adverse event (side effect) following vaccination
improve when the vaccine was withdrawn, or a specific
antagonist was used?

+1 0 0

4. Are there any other possible causes (other than the vaccine)
that could have caused the reaction?

−1 +2 0

5. When the vaccine was re-administered, did the reaction return? +2 −1 0

6. Did the reaction reappear after the placebo was administered? −1 +1 0

7. Was the vaccine found in blood (or other bodily fluids) at toxic
concentrations?

+1 0 0

8. Did the adverse event (side effect) brought on by the
vaccination get worse as the dose was increased? Or did the
unpleasant event (side effect) that followed the vaccination get
milder as the dose was reduced?

+1 0 0

9. Did you have a similar adverse event (side effect) following
vaccination to the same or similar vaccine in any previous
exposure?

+1 0 0

10. Was there any verifiable evidence to support the adverse event
(side effect) following the vaccination?

+1 0 0

3.2 Study Participants

The sample used in this study was the citizen in Indonesia and Hungary with racial
classification who have been vaccinated against COVID-19, with a number of samples
of 70 respondents.

3.3 Instrument and Data Collection

The data collection techniques and instruments used in this study were questionnaires
using the Naranjo algorithm, which was used to determine the possibility of the adverse
event being caused by vaccines rather than other factors. The questionnaire itself was a
data measurement tool in the form of statements submitted to the respondent.

The research instrument consisted of sociodemographic questions (age, occupation,
gender, and education) and questions related to adverse events following the COVID-19
vaccination of respondents. This survey was distributed to respondents, and data was
collected using Google Form [19].
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Table 2. Scores Interpretation of Naranjo Algorithm

Score Score Interpretation

Total score ≥ 9 Definite. The reaction (1) demonstrated a reasonable temporal sequence
following a vaccine or in which a toxic vaccine level had been established
in body fluids or tissues, (2) demonstrated a recognized response to the
suspected vaccine, and (3) was confirmed by improvement after withdrawal
of the vaccine and reappearance after the reexposure

Total Score 5 to 8 Probable. The reaction (1) demonstrated reasonable time-related
continuity after vaccine application, (2) demonstrated a recognized
response to the suspected vaccine, (3) was confirmed by withdrawal but not
by exposure to the vaccine application, and (4) could not be reasonably
explained by known clinical characteristics of the patient

Total Score 1 to 4 Possible. The reaction (1) demonstrated time-related continuity following
vaccine application, (2) possibly exhibited a recognized pattern to the
suspected vaccine, and (3) could be explained by the patient’s disease
characteristics

Total Score ≤ 0 Doubtful. The reaction was most likely caused by something other than the
vaccine

3.4 Data Analysis of Causality Assessment Interpretation Scores

By responding “Yes,” “No,” or “Do Not Know” to ten questions about the temporal
sequence, dechallenge, rechallenge, alternative causes, placebo response, vaccine levels
in body fluids or tissues, dose-response relationship, history of prior adverse events, and
confirmationwith other sources, theNaranjo algorithm [10]was used to assess the causal
relationship between an identified undesirable clinical adverse event and vaccine [20].
The process yielded a final score ranging from −4 to +13, allowing vaccine causality
to be classified into four categories: “Definite” (score 9), “Probable” (score between 5
and 8), “Possible” (score between 1 and 4), and “Doubtful” (score 0) [1] (Table 2).

4 Results and Discussion

4.1 Patients Demography

The samples obtained from the results of the questionnaire were 70 respondents who
received the COVID-19 vaccine. There were 53 female respondents, with a percentage
of 76%, and 17 male respondents, with a percentage of 24%. The age group 21–30 years
received the most responses, with a total of 38 (54%), followed by the age group 31–
40 years, with a total of 26 (37%) (Table 3).

The racial of respondents were classified into four groups, namely Caucasian/White,
Asian, Black, or African American and Other Race. The number of Caucasian/White
respondents was 19, with a percentage of 27.1%. Asian respondents were 37 (52.9%),
Black or African American respondents were 3 (4.3%), while other races amounted to
11 people with a percentage of 15.7%.
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Table 3. Demographic Characteristics

No. Demographic Characteristics Number of respondents Percentage

1 Sex

Male 17 24%

Female 53 76%

Total 70 100%

2. Race and Ethnicity

Caucasian / White 19 27.1%

Asian 37 52.9%

Black or African American 3 4.3%

Other Race 11 15.7%

Total 70 100.0%

3. Age

21–30 years old 38 54%

31–40 years old 26 37%

41–50 years old 4 6%

51–60 years old 2 3%

Total 70 100%

By using the crosstabs function, the data were classified based on the vaccine types
and racial classification. The results of data processing were shown that the Astra
Zeneca vaccine was used by 5 Caucasian/White respondents, 10 Asian respondents,
and 1 respondent of another race. Meanwhile, the Pfizer-BioNTech vaccine was used
by 5 Caucasian/White respondents, 12 Asian respondents, 1 Black or African American
respondent, and 7 respondents of other races. On the other hand, Sinopharm/Sinovac
vaccine was used by 4 Caucasian/White respondents and 4 respondents of Asian race. As
for the Moderna vaccine, 3 respondents were Caucasian/White, and 8 respondents were
Asian. In contrast the Sputnik vaccine was used by 1 Caucasian/White respondent, 1
respondent of Asian race, and 3 respondents of other races. Then the last type of vaccine
is Janssen (Johnson & Johnson), which was used by 1 Caucasian/White respondent, 2
respondents of Asian race, and 2 Black or African American respondents (Table 4).

4.2 Analysis of Adverse Events Following Covid-19 Vaccination Based
on Naranjo Algorithm Method

Caucasian/White, Asian, Black or African American, and Other Races were the cate-
gories used in this study to categorize causality assessment interpretation depending on
race and ethnicity. According to the questionnaire results, 42.1% of Caucasian/White
respondents classified causality assessment as probable, which means the adverse event
(1) demonstrated a reasonable time-related continuity after vaccine application, (2)
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Table 4. Brand names of the COVID-19 vaccine with Race and Ethnicity Crosstabulation

Brand names of the COVID-19 vaccine which have been used * Race and Ethnicity
Crosstabulation

Race and Ethnicity Total

Caucasian/White Asian Black or
African
American

Other
Race

Brand
names of
the
Covid-19
vaccine
which
have
been
used:

AstraZeneca Count 5 10 0 1 16

% 31.3% 62.5% 0.0% 6.3% 100.0%

Pfizer-BioNTech Count 5 12 1 7 25

% 20.0% 48.0% 4.0% 28.0% 100.0%

Sinopharm/Sinovac Count 4 4 0 0 8

% 50.0% 50.0% 0.0% 0.0% 100.0%

Moderna Count 3 8 0 0 11

% 27.3% 72.7% 0.0% 0.0% 100.0%

Sputnik Count 1 1 0 3 5

% 20.0% 20.0% 0.0% 60.0% 100.0%

Janssen (Johnson
& Johnson)

Count 1 2 2 0 5

% 20.0% 40.0% 40.0% 0.0% 100.0%

Total Count 19 37 3 11 70

% 27.1% 52.9% 4.3% 15.7% 100.0%

demonstrated a recognized response to the suspected vaccine, (3) was confirmed by
withdrawal but not by exposure to the vaccine application, and (4) could not be reason-
ably exposed by known characteristics of the patient’s clinical condition. The adverse
events were then classified as possible by 31.6% of Caucasian/White respondents, which
means that they (1) showed a time-related continuity after vaccine application, (2) pos-
sibly exhibited a recognized pattern to the suspected vaccine, and (3) could be explained
by the patient’s disease traits. In contrast, 26.3% of Caucasian and White respondents
fell into the “doubtful” category, which denotes that it is likely that the adverse event was
caused by causes other than the vaccination. Based on the data above, it could be con-
cluded that the majority of Caucasians/White were probable for the causality assessment
interpretation for adverse events following COVID-19 vaccination (Table 5).

In Asian respondents, different results were obtained for causality assessment inter-
pretation with the definite group. 18.9% of respondents were categorized as having
definite reactions, which means the reaction (1) had a predictable temporal sequence
after the vaccination or had a toxic vaccine level established in body fluids or tissues,
(2) showed a recognizable response to the suspected vaccine, and (3) was confirmed by
improvement after the vaccination was stopped and reappearance after the reexposure.
As for the probable group, the percentage obtained was 29.7%. Then the percentage
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Table 5. Race and Ethnicity with Causality Assessment Interpretation Crosstabulation

Race and Ethnicity * Causality Assessment Interpretation Crosstabulation

Causality Assessment Interpretation Total

Definite Probable Possible Doubtful

Race and
Ethnicity

Caucasian/White Count 0 8 6 5 19

% 0.0% 42.1% 31.6% 26.3% 100.0%

Asian Count 7 11 14 5 37

% 18.9% 29.7% 37.8% 13.5% 100.0%

Black or African
American

Count 0 1 2 0 3

% 0.0% 33.3% 66.7% 0.0% 100.0%

Other Race Count 1 1 7 2 11

% 9.1% 9.1% 63.6% 18.2% 100.0%

Total Count 8 21 29 12 70

% 11.4% 30.0% 41.4% 17.1% 100.0%

of possible groups were 37.8%. In doubtful group, the percentage of respondents were
13.5%. The doubtful group indicates that the reaction was most likely caused by fac-
tors other than the vaccine. As a result, it was possible to conclude that the majority of
causality assessment results for adverse events following COVID-19 vaccination were
for Asian respondents.

For the Black or African American, the percentage of causality assessment interpre-
tation for the adverse events following COVID-19 vaccination was only in probable and
possible groups. Where the percentage of 33.3% was in the probable group. Meanwhile,
the possible group was 66.7%. From the data obtained, it could be described that the
majority of causality assessment interpretation in Black or African Americans was the
possible group. In other races, causality assessment interpretations classified as definite
and probable were 9.1% each. While the group included as possible group was 63.6%.
Then for the doubtful group was 18.2%. So, it could be concluded that the majority of
causality assessment interpretation was in the possible group.

In subsequent causality assessment analysis, the results of questionnaire data were
classified by entering the type of vaccine used by the respondents together with race and
ethnicity into the Crosstabulation. In the Astra Zeneca vaccine type, the causality assess-
ment interpretation results obtained for the probable group was 40% of Caucasian/White
respondents. As for the possible group, 20%of respondentswereCaucasian/White. Then
for the doubtful group, 40% of respondents were Caucasian/White. Of the Asians who
received the Astra Zeneca vaccine, 40% belonged to the definite group, while the prob-
able group was 30%, and the possible group was 10%. Then, the doubtful group was
20%. In others race, 100% of them belonged to the doubtful group (Table 6).
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Table 6. Astra Zeneca Vaccine, Race and Ethnicity, and Causality Assessment Interpretation
Crosstabulation

Race and Ethnicity * Causality Assessment Interpretation *
Brand names of the COVID-19 vaccine which have been used - Crosstabulation

Brand names of the COVID-19 vaccine
which have been used:

Causality Assessment Interpretation Total

Definite Probable Possible Doubtful

AstraZeneca Race and
Ethnicity

Caucasian
/ White

Count 0 2 1 2 5

% 0.0% 40.0% 20.0% 40.0% 100.0%

Asian Count 4 3 1 2 10

% 40.0% 30.0% 10.0% 20.0% 100.0%

Other
Race

Count 0 0 0 1 1

% 0.0% 0.0% 0.0% 100.0% 100.0%

Total Count 4 5 2 5 16

% 25.0% 31.3% 12.5% 31.3% 100.0%

In the Pfizer-BioNTech vaccine, the causality assessment interpretation results
gained for the probable group was 20% of Caucasian/White respondents. For the pos-
sible group, 60% of respondents were Caucasian/White. Then for the doubtful group,
20% of respondents were Caucasian/White (Table 7).

OfAsian respondentswho received the Pfizer-BioNTech vaccine, 50%were included
in the probable group,while for the possible group, it was 50%.While inBlack orAfrican
American with the Pfizer-BioNTech vaccine, for the possible group, the percentage
was100%.

For the other race with the Pfizer-BioNTech vaccine, the definite group was 14.3%.
The probable group was 14.3%. The possible group was 57.1%, and 14.3% belonged to
the doubtful group (Table 8).

In Sinopharm/Sinovac vaccine, the causality assessment interpretation results for the
probable group were 75% of the Caucasian/White respondents. The possible group, the
percentage was 25% of respondents.

For Asian respondents who received the Sinopharm/Sinovac vaccine, the definite
group was 25%. As for the possible group was 50% of the respondents. Then for the
doubtful group was 25%.

In the Moderna vaccine, the causality assessment interpretation results for the prob-
able group were 66.7% of Caucasian/White respondents. As for the possible group was
33.3%.
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Table 7. Pfizer-BioNTech Vaccine, Race and Ethnicity, and Causality Assessment Interpretation
Crosstabulation

Race and Ethnicity * Causality Assessment Interpretation *
Brand names of the Covid-19 vaccine which have been used - Crosstabulation

Brand names of the Covid-19 vaccine which have
been used:

Causality Assessment Interpretation Total

Definite Probable Possible Doubtful

Pfizer-BioNTech Race and
Ethnicity

Caucasian
/ White

Count 0 1 3 1 5

% 0.0% 20.0% 60.0% 20.0% 100.0%

Asian Count 0 6 6 0 12

% 0.0% 50.0% 50.0% 0.0% 100.0%

Black or
African
American

Count 0 0 1 0 1

% 0.0% 0.0% 100.0% 0.0% 100.0%

Other
Race

Count 1 1 4 1 7

% 14.3% 14.3% 57.1% 14.3% 100.0%

Total Count 1 8 14 2 25

% 4.0% 32.0% 56.0% 8.0% 100.0%

Table 8. Sinopharm / Sinovac Vaccine, Race and Ethnicity, and Causality Assessment Interpre-
tation Crosstabulation

Race and Ethnicity * Causality Assessment Interpretation *
Brand names of the COVID-19 vaccine which have been used - Crosstabulation

Brand names of the COVID-19 vaccine
which have been used:

Causality Assessment Interpretation Total

Definite Probable Possible Doubtful

Sinopharm
/ Sinovac

Race and
Ethnicity

Caucasian
/ White

Count 0 3 1 0 4

% 0.0% 75.0% 25.0% 0.0% 100.0%

Asian Count 1 0 2 1 4

% 25.0% 0.0% 50.0% 25.0% 100.0%

Total Count 1 3 3 1 8

% 12.5% 37.5% 37.5% 12.5% 100.0%

% 11.4% 30.0% 41.4% 17.1% 100.0%

ForAsianswho received theModerna vaccine, the definite groupwas 25%.The prob-
able group was 25% of respondents. Then, the possible group was 37,5% of respondents.
While the doubtful group, the percentage was 12,5% (Table 9).

Of Caucasians/White respondents who received the Sputnik vaccine, the doubt-
ful group was 100%. Of the Asian race who received the Sputnik vaccine, 100% was
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Table 9. Moderna Vaccine, Race and Ethnicity, and Causality Assessment Interpretation
Crosstabulation

Race and Ethnicity * Causality Assessment Interpretation *
Brand names of the COVID-19 vaccine which have been used - Crosstabulation

Brand names of the COVID-19 vaccine
which have been used:

Causality Assessment Interpretation Total

Definite Probable Possible Doubtful

Moderna Race and
Ethnicity

Caucasian
/ White

Count 0 2 1 0 3

% 0.0% 66.7% 33.3% 0.0% 100.0%

Asian Count 2 2 3 1 8

% 25.0% 25.0% 37.5% 12.5% 100.0%

Total Count 2 4 4 1 11

% 18.2% 36.4% 36.4% 9.1% 100.0%

included in the possible group. In the other race, 100% were included in the possible
class (Table 10).

For the Janssen (Johnson & Johnson) vaccine, the causality assessment interpre-
tation results were obtained for the doubtful group. 100% of respondents were Cau-
casian/White. Of Asian respondents, 50% were included in the possible group, while

Table 10. Sputnik Vaccine, Race and Ethnicity, and Causality Assessment Interpretation
Crosstabulation

Race and Ethnicity * Causality Assessment Interpretation *
Brand names of the COVID-19 vaccine which have been used - Crosstabulation

Brand names of the COVID-19 vaccine
which have been used:

Causality Assessment Interpretation Total

Definite Probable Possible Doubtful

Sputnik Race and
Ethnicity

Caucasian
/ White

Count 0 1 1

% 0.0% 100.0% 100.0%

Asian Count 1 0 1

% 100.0% 0.0% 100.0%

Other
Race

Count 3 0 3

% 100.0% 0.0% 100.0%

Total Count 4 1 5

% 80.0% 20.0% 100.0%
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Table 11. Janssen (Johnson & Johnson) Vaccine, Race and Ethnicity and Causality Assessment
Interpretation Crosstabulation

Race and Ethnicity * Causality Assessment Interpretation *
Brand names of the COVID-19 vaccine which have been used - Crosstabulation

Brand names of the COVID-19 vaccine
which have been used:

Causality Assessment Interpretation Total

Definite Probable Possible Doubtful

Janssen
(Johnson
&
Johnson)

Race and
Ethnicity

Caucasian
/ White

Count 0 0 1 1

% 0.0% 0.0% 100.0% 100.0%

Asian Count 0 1 1 2

% 0.0% 50.0% 50.0% 100.0%

Black or
African
American

Count 1 1 0 2

% 50.0% 50.0% 0.0% 100.0%

Total Count 1 2 2 5

% 20.0% 40.0% 40.0% 100.0%

50% for the doubtful group. In Black or African Americans with the Janssen (John-
son & Johnson) vaccine, the percentage of the probable and possible group were 50%,
respectively (Table 11).

5 Conclusion

For all four types of racial classification,most causality assessments of adverse events fol-
lowing COVID-19 vaccination were in the “Probable” (30.0%) and “Possible” (41.4%)
groups. In the “Probable” group, the percentage of the Caucasian/White race was 42.1%,
the Asian was 29.7%, the Black or African American was 33.3%, and the other race was
9.1%. In contrast, in the “Possible” group, theCaucasian/White, Asian, Black, orAfrican
American, and other races were 31.6%, 37.8%, 66.7%, and 63.6%, respectively.

The definition of the “Probable” group states that the adverse events met the follow-
ing criteria: (1) they demonstrated a reasonable time-related continuity after vaccination;
(2) they demonstrated a recognized response to the suspected vaccine; (3) they were
confirmed by withdrawal but not by exposure to vaccination; and (4) they could not
reasonably have been caused by known clinical characteristics of the patient. The “Pos-
sible” category denotes that the adverse events (1) show a time-related continuity after
vaccination, (2) may display a pattern that is known to be associated with the suspected
vaccine, and (3) may be accounted for by the characteristics of the patient’s disease.

Limitation
One of the study’s limitations is the small sample size of 70 respondents, which still
exceeds the sample size in one of the reference journals [19]. Furthermore, using only
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one type of method may be deemed insufficient, so researchers intend to compare the
Naranjo algorithm with the World Health Organization’s Causality Assessment of an
Adverse Event Following Immunization in future studies (WHO) [17].
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