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ARTICLE INFO ABSTRACT

Keywords: Background: Recently, there has been an uptick in reported cases of monkeypox (Mpox) in Africa and across the
Monkeypox globe. This prompted us to investigate the efficacy of the two vaccines that can prevent Mpox, the modified
Vaccine

vaccinia Ankara virus (MVA) vaccine and ACAM2000 vaccine. We analyzed them to determine their rates of
humoral cell responses, adverse events, and rash reactions and used these factors as the primary indicators.
Methods: This study adapted primary data obtained from the Medline, Google Scholar, and Cochrane Library
databases. We included a total of eight studies, three of which explored the ACAM2000 vaccine and five of which
explored the JYNNEOS MVA vaccine.

Results: There were significant differences in the rates of humoral responses after inoculation by the two vaccines.
JYNNEOS MVA vaccine immunization resulted in a statistically significant increased humoral immune response
with an effect size of 81.00 (42.80, 119.21) at a 95% CI and a rash reaction with an effect size of 96.50 (42.09,
235.09.21) at a 95% CI. ACAM2000 resulted in a lesser increase in neutralizing antibodies than JYNNEOS MVA
vaccine. Similar findings were identified for the rates of adverse reactions, but the difference was not statistically
significant. The differences in rash reaction rates in the two vaccination groups were also not statistically
significant.

Conclusion: ACAM2000 and JYNNEOS vaccines have proven to be efficient in preventing Mpox even though
variations exist in their modes of action and associated significant effects. The nonreplicating nature of JYNNEOS
prevents the occurrence of the adverse effects seen with other vaccines.

Protection
ACAM2000
JYNNEOS

1. Introduction with similar skin lesions, fever, and lymphadenopathy in the Democratic
Republic of Congo (DRC) [1]. Since then, Mpox has been reported in

The Mpox virus is an Orthopoxvirus with zoonotic potential. It was several other African countries, including Cameroon, Central African
first discovered in 1958 in crab-eating monkeys with vesiculopustular Republic, Ivory Coast, Liberia, Nigeria, Republic of Congo, Sierra Leone,
skin lesions. In 1970, the first human case of Mpox was isolated in a child and Sudan [2]. In 2003, the first cases of Mpox outside of Africa were
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reported in the United States, when a group of individuals who had
recently traveled from West Africa were diagnosed with the disease.
Since then, there have been sporadic outbreaks of Mpox in various parts
of the world [3-5]. In 1980, the World Health Organization (WHO)
declared that smallpox had been eliminated from the earth. However,
viruses such as smallpox, cowpox, and Mpox continue to be maintained
in small amounts in research facilities worldwide. This makes concerns
about bioterrorist attacks valid, especially for unvaccinated humans
younger than 45 years of age [6].

Since widespread smallpox vaccination has not been offered for a
long time, there is a legitimate cause for fear about the resurgence of the
aforementioned viruses today. Routine smallpox immunizations ended
in 1984, and this left more than half of the global population without
protection from the disease [7]. As of July 1, 2022, the Centers for
Disease Control confirmed the spread of the Mpox virus in 52 countries
globally, with 5783 confirmed cases of Mpox. Demographic and indi-
vidual factors associated with increased susceptibility to Mpox include a
median age of 31 years and male gender. The discontinuation of the
smallpox vaccination after the disease was eradicated means that in-
dividuals younger than 50 years of age are more susceptible to infection
with a virus than older people, since they were most likely not to have
been vaccinated against it [8,9].

The Mpox virus is from the family Poxviridae, genus Orthopoxvirus,
and species Mpox virus. It is a DNA virus with a brick-like shape and
usually contains the proteins necessary for mRNA translation, replica-
tion, transcription, and assembly. The virus is in the same family as the
variola viruses, and the signs of Mpox are milder than those of smallpox.
The virus is endemic to the western and central parts of the African
continent, with most cases noted in the DRC [10]. The infection rarely
occurs outside of the African continent. Still, cases have been reported
around the world, and research has pointed to the contribution of the
importation of exotic animals from Africa and travels from the continent
to other countries [11]. The viral infection was first identified by the
presence of pock-like lesions in monkeys. Primary data suggest that
African rodents are the main natural reservoirs of the virus [12]. Other
species, including prairie dogs, squirrels, rats, mice, and monkeys, are
implicated as agents of transition and carriers of the viral load [13,14].
In addition to the 1970 case identified in Africa, another case was iso-
lated in the Midwestern United States in 2003. It was linked to the
importation of giant rats from Gambia, and a total of 53 confirmed cases
was found later [15]. More recently, cases in men who traveled from
Nigeria to Israel in 2018 and from Nigeria to Singapore in 2019 were
associated with minor viral infection outbreaks. European countries
such as the United Kingdom have also reported Mpox cases that occurred
in recent travelers from Africa (Monkeypox in the U.S. 2022, September
9th, Centers for Disease Control and Prevention (CDC); https://www.
cdc.gov/poxvirus/monkeypox/if-sick/treatment.html).

The Mpox infection can be transmitted through direct contact with
contaminated body fluids, respiratory droplets, skin injuries, and fo-
mites [16]. The WHO also reported that people who have ingested
inadequately cooked animal products and people who live near forested
areas, especially near animals implicated as carriers or sources of
infection, are more at risk of contracting the viral infection. Trans-
mission via respiratory droplets following contact with an infected in-
dividual is rarer than for other sources of infection. It appears that the
face-to-face contact must be prolonged for the infection to be trans-
mitted [17]. Since the isolation of the first case in 1970, spread of the
Mpox virus has increased from person to person, with the longest re-
ported person-to-person chain of transmission being nine; this was an
increase from the previously documented person-to-person chain of six.
Placental transmission from mother to fetus has also been documented,
and possible transmission during parturition is suspected. Because Mpox
virus infection is such a new disease, it remains unclear whether sexual
transmission is possible. It is known that transmission requires pro-
longed contact between a naive and an infected person [18].

After contact with the viral load through one of the above
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transmission modes and contact via the oral, nasal, or dermatological
route, the virus first replicates at the primary site of inoculation. It then
spreads into the nearby lymph nodes, where it causes primary viremia.
Once in the bloodstream, the virus causes secondary viremia, which
speeds up the infection’s spread to other organs. The incubation period
is defined as the time it takes for the virus to spread throughout the body
from the time of infection or exposure to the viral load up to the time it is
detected in various organs and systems. This is typically 7 to 14 days,
although it can be as short as 7 days or as long as 21 days [19]. The
animal does not have clinical signs during incubation. In the prodromal
phase, secondary viremia occurs in organs such as the skin, lungs, eyes,
and gut lymphoid organs. This prodromal phase is associated with
nonspecific clinical signs such as fever, myalgia, headache, chills, fa-
tigue, mouth ulcers, throat ulcers, and lymphadenopathy [10,16]. Skin
rashes begin to develop on the face and extremities first and on the trunk
and abdomen later. The typical appearance is vesiculopustular rashes
that become transformed into scabs (the progression is exanthems,
macules, papules, vesicular pustules, crusts, and scabs). Secondary
bacterial infections, such as cellulitis, encephalitis, sepsis, and corneal
infections, which can cause scarring or lead to dehydration, commonly
occur after infection. Usually, the sloughing off of scabs to reveal new
skin underneath is associated with potential risk of infecting others
[20,21]. Diagnosis of the Mpox virus can be made using various assays,
such as those for the presence of Mpox DNA in a specimen collected from
a suspected patient. For a polymerase chain reaction testing, swabs of
blisters or throat tissues are taken and stored in viral transport media
while in transit to a laboratory. Serological tests and those for antigen
detection are not recommended for the Mpox virus due to their tendency
to cross-react and consequently provide inaccurate information about
the virus [10].

Since no effective treatments for Mpox exist, approaches for dealing
with the disease have been adapted from what is known about dealing
with smallpox [10]. The vaccinia vaccine and the medications tecovir-
imat and cidofovir are management options for Mpox. Tecovirimat,
which was originally developed for smallpox, works by inhibiting the
viral wrapping protein and is effective against a wide spectrum of
Orthopoxviruses, including variola virus, smallpox, cowpox, Mpox, and
rabbit pox. The modified vaccinia Ankara virus (MVA; JYNNEOS and
IMVAMUNE vaccines) and the replication-competent vaccine
ACAM2000 are the two vaccines approved for the Mpox virus [22,23].
The MVA vaccine is administered in two doses 4 weeks apart and is a
nonreplicating attenuated vaccine with a large safety margin [24]. The
safety margin means that patients with skin problems and those who are
immunocompromised can receive it. The MVA vaccine can be admin-
istered in a dosage of 0.5 ml subcutaneously or 0.1 ml intramurally. It is
also commonly used for postexposure prophylaxis [25]. This vaccine has
a wide safety margin, and it is also a nonreplicating vaccine, unlike
many vaccinia vaccines, so it does not have the typical profile of com-
ponents of these vaccines. The vaccine is administered by a skin prick
injection using a bifurcated needle, and it elicits an immune response
without the concurrent postvaccination complications common to
vaccinia vaccines [26].

The ACAM2000 is recommended for healthier subjects due to its high
rate of adverse events [27]. The vaccine can be given in a single dose via
several skin pricks using a specialized needle, and vaccination status is
achieved 28 days later [28]. It contains a live vaccinia virus, unlike other
vaccines, which have dead or attenuated viruses. The vaccine is given
with a two-pronged needle soaked in the vaccine and jabbed into the
skin on the upper arm. Within 3 days of inoculation, red spots, often
known as the red rash, appear on the skin; this suggests a successful
uptake of the vaccine and is usually a positive sign. Once in the body, the
vaccine acts as a mild form of the original virus by stimulating a similar
immune response characterized by an increase in neutralizing anti-
bodies and a T-cell response. Frequently associated side effects include
pericarditis, myocarditis, dermatitis, itchiness, erythema, and indura-
tion after the vaccine has been administered. The vaccine is not
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recommended for immunocompromised patients, including those with
human immunodeficiency virus (HIV) or cancer, or for those undergoing
the concurrent administration of steroids and anticancer drugs [29].

The study question that guided this analysis was, What is the efficacy
of the available vaccines (JYNNEOS and ACAM2000) in preventing
Mpox? In response to this question, we addressed the following objec-
tives: (1) We wanted to explore the differences in the general efficacy of
the vaccines in the prevention of Mpox. (2) We wanted to analyze the
differences in the humoral responses of the two vaccines. (3) We wanted
to analyze the differences between the two vaccines in terms of the
adverse effects associated with their administration and the associated
rash reactions.

2. Materials and methods
2.1. Registration and database sources

Before starting this work, the protocol of this study was registered in
the PROSPERO database (registration ID CRD42023398238). Data for
this meta-analysis were obtained from databases such as PubMed,
Cochrane Library, and Google Scholar and the reference lists of other
studies.

2.2. Database search

The databases used keyword combinations such as ACAM2000,
MVA-BN, MVA, JYNNEOS, IMVAMUNE, Mpox vaccine efficiency, and
smallpox prevention and smallpox to limit the sources to the relevant
ones. Boolean operators were used in the PubMed search with medical
subject headings (MeSH), which helped narrow the findings to the
relevant ones.

Participants in the authorized studies could be human or animal
subjects for whom the efficacy of the vaccinations in the prevention of
Mpox was assessed. The participants could be in any age category and
the gender of the populations had to be specified. In addition, the par-
ticipants had to be in generally good health and not taking any drugs
that could have an adverse effect. The exposures in the accepted studies
were the vaccines ACAM2000 and JYNNEOS, which were given
different names in different studies (e.g., MVA, MVA-BN, IMVAMUNE).
Comparators included other vaccines such as Dryvax, Elstree-RIVM, and
Elstree-BN or placebo groups with total buffered saline. Outcomes of
interest included the T-cell responses, B-cell responses, adverse events,
and rash reactions to the vaccine. Experimental randomized controlled
trials were acceptable designs for the studies used in the analysis. In-
dicators of vaccine efficacy for this study were the humoral response,
rash reaction, and the occurrence of adverse events following
inoculation.

2.3. Quality appraisal

The Joanna Briggs Institute critical assessment tool was used for our
evaluation. Potential biases in study reporting, design, and analysis can
be uncovered with the use of this tool. Studies were evaluated using a
12-item checklist from the John Abrams Institute’s appraisal tool, for
which the possible answers were yes (scored as 1), no (minus 1), or
maybe (0). Each study’s data were reported as a percentage of the
whole, and only those with an overall rating score of more than 50%
were considered for the analysis.

2.4. Data extraction

Data extraction was conducted using a data extraction sheet. The
study designs (experiential, cross-sectional, longitudinal, or randomized
controlled studies), participants (number, age, and gender), intervention
and control group exposure characteristics, types of diagnostic tests
used, measures, and outcomes were extracted from all the studies.
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2.5. Statistical analysis

Statistical analysis was conducted on STATA Version 17.0. The het-
erogeneity of the studies was determined using the Q and I? statistics,
where a level of heterogeneity between 0.25 < I? < 0.5 and below was
acceptable to ensure homogeneity. Reliance was assured using a Q-sta-
tistic value higher than or equal to 5, and the meta-analysis used a fixed
effect model. The odds ratio was used to determine the size effect of the
outcomes.

3. Results
3.1. Search strategy and outcomes

A search of the PubMed, Cochrane Library, and Google Scholar da-
tabases yielded 52 results, 10 of which were eliminated due to dupli-
cation. The research studies were initially screened for titles and
abstracts by two separate reviewers, with studies that scored in the “yes”
or “maybe” range ultimately being approved and those that scored lower
being discarded. To reduce conflicts, all reviewers were made aware of
which studies would be acceptable before the screening procedure. In
cases where disagreements developed about which studies should be
included or excluded, we held discussions to make the final decisions.
After titles and abstracts had been excluded, the remaining studies were
read to find those that covered the maximum amount of relevant ma-
terial required for the inquiry. Twenty-five articles were eliminated
because they had irrelevant outcomes, study designs, study participants,
or themes. The full-text screening eliminated nine further studies, three
of which lacked full-text access, bringing the total number of studies
accepted to eight (Fig. 1).

3.2. Description of studies

Following the screening process, we had a total of eight studies, five
of which covered the efficacy of the JYNNEOS vaccine, also known as
the MVA/IMVAMUNE vaccine, and three of which examined the effi-
cacy of the ACAM2000 vaccine [21,23,29-34] (Table 1 and Supple-
mentary Tables 1 and 2). In accordance with our eligibility criteria, we
identified two studies that compared the efficacy of the IMVAMUNE
vaccine in terms of the occurrence of rash reactions and humoral re-
sponses with other vaccines such as the ACAM2000, Dryvax, Lister, and
Elstree-RIVM and with placebo control groups using Sharma vaccines
[30,31,35]. The rate of vaccine-associated rash reactions of the
ACAM2000 vaccines and others had been compared in two studies
[29,34].

3.3. Quality appraisal results

Table 2 shows the 12-item checklist as provided by the JBI critical
appraisal tool. The scale was yes, no, or unclear.

3.4. Humoral response

Two studies [30,35] assessed the humoral response rates after
administration of the IMVAMUNE vaccine. The heterogeneity of the
studies was low, with a similarly low significance between the control
and intervention cohorts. The I? statistic was 0.00%, and the Q statistic
was 0.05. The odds ratio showed that the effect size was 81.00 (42.80,
119.21) at a 95% confidence interval (CI) (Fig. 2).

3.5. Rash reaction

Two studies [30,35] assessed the rash response rates after adminis-
tration of the IMVAMUNE vaccine. The heterogeneity of the studies was
low, with a similarly high significance between the control and inter-
vention cohorts. The I? statistic was 0.00%, and the Q statistic was 0.00.
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Table 1

Fig. 1. PRISMA flow chart and the retrieved data.

The selected studies characteristics for MVA and ACAM2000 vaccines.

MVA vaccine

Vaccines

Humoral Response

Adverse Events

Rash Reaction

T-cell responses

Study Participants
Frey, 2009 90 (75 Dryvax + IMVAMUNE and 15
in placebo + Dryvax)
Walsh, 24 patients
2013
Stittelaar, 24 monkeys in groups
2005
Earl, 2007 30 Rhesus macaques
Phelps, 6 to 8 week old Balb/c mice
2006
Parrino, 76 Vaccinia naive and 75 immune
2007 patients

ACAM2000 vaccine

Marriott, 24 (12 cynomolgus macaques in 3
2007 study groups)
Keckler, 86 live trapped black-tailed prairie
2020 dogs (50 animals for the 170 x LD50
study and 36 for the 2 x LD50 study)
Hatch, 24 captive cynomolgus macaques in
2013 4 treatment groups of 6 monkeys

each

IMVAMUNE, Dryvax
and Saline Placebo
10 High MVA, 10 Low
dose MVA, 4 placebo

Elstree-RIVM = 12
MVA-BN = 8 Placebo
=4

MVA -KB9-5 = 16
Placebo = 14

Losyer, MVA

IMVAMUNE Dryvax

ACAM2000 = 8,
Dryvax = 8 Control =
8

MVA ACAM2000

IMVAMUNE = 12
ACAM2000 = 6
Placebo = 6

IMVAMUNE = 100
Dryvax = 87%

Low = 90%, High =
90%, Placebo = 0%

IMVAMUNE = 80
Dryvax = 20

MVA = 99%,
ACAM2000 = 99%

ACAM2000 = 24%
MVA = 84%, TBS =
69%

Low = 90%, High =
90%, Placebo =
100%

NA

53 MVA

18 Placebo

MVA = 92%, Placebo
=94%

MVA = 62%,
ACAM2000 = 38%

ACAM2000 = 0%
TBS = 2%,
IMVAMUNE = 2%

IMVAMUNE = 93%
Dryvax = 100%

Low = 20%, High =
10%, Placebo = 0%

IMVAMUNE = 100
Dryvax = 100

ACAM2000 = 0,
Dryvax = 0 Placebo
=100

MVA = 10
ACAM2000 = 10

ACAM2000 = 100
MVA = 100
PLACEBO = 100

IMVAMUNE = 85
Dryvax = 80

ACAM2000 = 50%,
Dryvax = 48%
Placebo = 8%

ACAM2000 = 98%
IMVAMUNE = 100%
TBS = 97%
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Table 2

Tabular representation of the 12 item checklist as provided by the JBI critical appraisal tool.

Overall
Rating
Score

Appropriately
study design

Appropriate
statistical
analysis

Reliable

Randomised Identical

Analysis

Treatment Assessors Identical Complete
follow up

Deliverer
Blinding

True Similar Participants
Blinding

Study

Outcomes

measurement of

Outcomes

treatment of
groups

Blinding

Baseline

randomisation to

Measurements

Treatments

treatment groups

66.7%
50%

Y
Y

Frey, 2000
ssParrino,

2007
Earl, 2007

Stittelaar,

50%

Y
U

75%

2005
Phelps,

66.7%

Y

2006
Keckler,

50%

N

2020
Marriott,

50%

N

2007
Hatch,

58.3%

2013

= No = -1; U = Unclear = 0.

Yes=1; N

Y =
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The effect size, as depicted by the odds ratio, was 96.50 (42.09,
235.09.21) at a 95% CI (Fig. 3).

Two studies [29,34] assessed the rash reaction rates after adminis-
tration of the ACAM2000 vaccine. The heterogeneity of the studies was
low, with a similarly low significance between the control and inter-
vention cohorts. The I? statistic was 0.00%, and the Q statistic was 1. The
odds ratio showed that the effect size was 50.50 (-88.09, 189.00) at a
95% CI (Fig. 4).

3.6. Adverse events

Two studies [31,32] assessed the rates of adverse events after
administration of the IMVAMUNE vaccine. The heterogeneity of the
studies was low, with a similarly low significance between the control
and intervention cohorts. The I statistic was 0.00%, and the Q statistic
was 1. The odds ratio showed that the effect size was 54.38 (19.730,
89.03) at a 95% CI (Fig. 5).

4. Discussion

Vaccination is an important tool in preventing the spread of Mpox,
protecting individuals from severe illness, and reducing the risk of
transmission to others. Although Mpox is rare, outbreaks can occur and
cause significant public health concerns. Vaccination can help to contain
outbreaks and prevent the disease from spreading to other regions or
countries. While most cases of Mpox are self-limited and resolve without
complications, some individuals can develop severe symptoms,
including pneumonia, sepsis, and encephalitis. Vaccination can reduce
the risk of developing these complications and can also reduce the
severity of the disease if infection does occur. In addition, Mpox vacci-
nation is particularly important for individuals who work with animals
or who travel to regions where the disease is known to occur. These
individuals are at a higher risk of infection and are more likely to be
exposed to the virus. Vaccination can help to protect them from the
disease and prevent them from transmitting the virus to others.

This investigation analyzed the efficacy of the JYNNEOS and
ACAM2000 vaccines in the prevention or management of Mpox in
various groups of patients, which were both human and animal subjects.
One of the primary responses analyzed was the humoral response after
the administration of either vaccine, as mentioned earlier. Our in-
vestigations found significant elevations in antibodies, especially
neutralizing antibodies to vaccinia vaccines. However, a higher signif-
icance was seen after the administration of JYNNEOS than ACAM2000
(p =.00 vs. p =.48). The level of neutralizing antibodies was elevated in
the ACAM2000 replication-competent vaccine compared with the con-
trol vaccines, such as the MVA and Dryvax, but the difference was not
statistically significant. However, analysis of the MVA vaccines showed
significant differences in the humoral immune response.

The application of vaccines in the control of Mpox has gained much
attention from public health researchers. Ring vaccination is one of the
strategies used to control Mpox outbreaks and has been of special in-
terest [36]. This approach involves vaccinating the close contacts of
individuals who have been infected with the virus. The strategic
implementation of ring vaccination for Mpox containment involves
several steps. The first step is to identify cases of Mpox and isolate the
infected individuals to prevent further transmission of the virus. Once
the cases have been identified, health officials identify the close contacts
of the infected individuals, such as family members, friends, and
healthcare workers. These individuals are then vaccinated to prevent the
spread of the virus. The challenges associated with ring vaccination for
Mpox containment include the availability of vaccines and the logistics
of vaccine distribution. Mpox vaccines are not widely available, and
they are primarily used in Africa. This means that in the event of an
outbreak in another part of the world, there may be limited access to
vaccines. Another challenge is the identification of close contacts. In
some cases, it may be difficult to identify all of the individuals who have
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Effect size Weight
Study with 95% CI (%)
Frey, 2009 100.00[ -70.52, 270.52] 5.02
Parrino, 2007 80.00[ 40.80, 119.20] 94.98
Overall 81.00[ 42.80, 119.21]

Heterogeneity: 1° = 0.00, I = 0.00%, H’ = 1.00
Test of@=6: Q(1)=0.05, p = 0.82
Testof6=0:z=4.16, p=10.00

-100 0 100 200 300
Random-effects REML model
Fig. 2. Forest plot of summary analysis of the effect size with 95% CI of IMVAMUNE vaccine on humoral response against Mpox. The size of the blue squares

corresponds to the statistical significance of each experiment. The pooled point estimate is shown by the green diamond. The placement of diamonds and squares
(together with the 95% CIs) beyond the vertical line (unit value) indicates a noteworthy result.

Effect size Weight
Study with 95% CI (%)
Frey, 2009 93.00[ -103.00, 289.00] 50.00
Parrino, 2007 100.00[ -96.00, 296.00] 50.00
Overall — 96.50 [ -42.09, 235.09]

Heterogeneity: T~ = 0.00, 1” = 0.00%, H” = 1.00
Testof 6 = 6;: Q(1) = 0.00, p = 0.96
Testof®=0:2=1.36,p =0.17

T T T 1
-100 0 100 200 300
Random-effects REML model
Fig. 3. Forest plot of summary analysis of the effect size with 95% CI of IMVAMUNE vaccine on rash reaction. The size of the blue squares corresponds to the

statistical significance of each experiment. The pooled point estimate is shown by the green diamond. The placement of diamonds and squares (together with the 95%
ClIs) beyond the vertical line (unit value) indicates a noteworthy result.
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Fig. 4. Forest plot of summary analysis of the effect size with 95% CI of ACAM2000 vaccine on rash reaction. The size of the blue squares corresponds to the
statistical significance of each experiment. The pooled point estimate is shown by the green diamond. The placement of diamonds and squares (together with 95%
ClIs) beyond the vertical line (unit value) indicates a noteworthy result.
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Fig. 5. Forest plot of summary analysis of the adverse events associated with IMVAMUNE with effect size with 95% CI. The size of the blue squares corresponds to
the statistical significance of each experiment. The pooled point estimate is shown by the green diamond. The placement of diamonds and squares (together with the
95% ClIs) beyond the vertical line (unit value) indicates a noteworthy result.
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been in close contact with an infected person, particularly if the infected
individual has traveled to multiple locations or has had contact with
many people. Finally, there may be resistance to vaccination in some
communities. This may be due to religious or cultural beliefs or to
concerns about the safety and efficacy of the vaccine. Health officials
must work to address these concerns and build trust within the com-
munity to ensure that ring vaccination is successful.

This study categorized adverse events as an umbrella term encom-
passing consequences associated with Mpox vaccinations, such as peri-
carditis, myocarditis, and mortality. Inoculation with the MVA vaccine
was found to be significant in resulting in lower adverse outcomes be-
tween the two cohorts when compared with the controls or comparators
utilized in the selected studies. This finding was consistent with previous
studies that found the MVA to be safe due to its broad safety margin and
absence of replication, which prevents the complications seen with other
vaccinia vaccines [8,33].

Our study also analyzed the rash reaction rates at the site of inocu-
lation, and we noted no significant differences between the MVA group
and the placebo group. Other studies reported higher rates of vaccina-
tion applications and, therefore, higher rates of rash reactions after
administering the MVA and the other placebos. The rate of uptake of the
vaccines indicated their efficacy; the reaction began as erythema or
redness of the skin and gradually developed into a localized rash that
sometimes spread. The study noted variations in the efficacy of the
vaccines as analyzed; ACAM2000, for example, when administered in
low doses, was associated with less efficacy and lower rates of other
responses, including cell-mediated immunity, humoral immunity, and
rates of adverse effects and rash reactions.

Although our research had certain merits in terms of the reliability of
our assessments, it had some limitations as well. The rates of humoral
responses, vaccination responses as shown by the rash reaction, and
adverse events were the primary metrics we used to assess the effec-
tiveness of ACAM2000 and JYNNEOS. The T-cell response and the
decrease in viral DNA within the host system are also important markers
of a vaccine’s efficacy. Accordingly, we recognize the need for addi-
tional markers of vaccine efficacy and the limitations of the three basic
endpoints used following vaccination. The scope of our research and the
number of relevant papers we identified informed our decision to focus
on the three outcomes we chose. Another limitation was the low number
of available studies for vaccine evaluation against the Mpox virus.

Due to the recent chain of outbreaks of Mpox and the past elimina-
tion of smallpox, the urgency of investigations of poxviruses has been
low. Even considering the resurgence of cases of Mpox, the disease has
been little investigated Current experimental investigations and trials
have addressed a wide range of features of the disease, including its
epidemiology, pathogenesis, diagnostic tools, clinical symptoms, and
possible methods of disease prevention. Medical research has failed to
make significant progress in treating viral infections. As a result, we urge
that more studies be performed to add to the medical knowledge on
specific techniques of preventing and controlling Mpox based on the
current knowledge on poxviruses, particularly smallpox.

5. Conclusions

The purpose of the study was to assess the efficacy of the existing
vaccines for the Mpox virus, and we recognized ACAM2000 and JYN-
NEOS as the most generally available vaccines for the virus at the time.
JYNNEOS, also known as the modified vaccinia Ankara virus, was
employed to prevent smallpox prior to its eradication. Because of the
close association between the smallpox and Mpox viruses and their
classification in the same family, modifying smallpox vaccines for the
management and prevention of Mpox has proven to be underscored.
This study assessed and compared the efficacy of both vaccines against
each other and against other vaccines on the market. We found that
utilizing MVA vaccines resulted in a better humoral response than using
ACAM2000. Furthermore, although the data were not statistically
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significant, we found that ACAM2000 caused more adverse effects, such
as myocarditis, than MVA. The rash reaction and response rates were not
statistically significant among the groups studied.
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