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Disclaimer and Contact Information

This Clinical Practice Guideline (CPG) is intended to assist healthcare providers in the Philippines in the prevention,
diagnosis, and management of selected Emerging and Re-emerging Infectious Diseases (EREID) specifically
pertussis, leptospirosis, COVID-19 infection, mpox and avian influenza among children and adult population.
Medical organizations and policy-making bodies may utilize this CPG in crafting local policies that address the
negative impact of EREIDs.

Evidence summaries are based on the best available scientific evidence at the time of its formulation. As such,
certain aspects of the interventions or diagnostic tests may not be completely addressed by the included studies.

This CPG does not aim to comprehensively address the management of all EREIDs. Rather, it provides
recommendations on areas where clinical practices vary, and decision-making may be uncertain. Although
adherence to this guideline is encouraged, it should not restrict the health care provider in using sound clinical
judgment. Payors and policymakers, including hospital administrators and employers, should not use this
guideline as the sole basis for evaluating insurance claims. Further, recommendations should also not be treated
as strict rules on which to base legal action.

While every effort has been made to ensure the accuracy and relevance of the information, the authors and
endorsing organizations assume no responsibility for any adverse outcomes or damages resulting from the
application of this guideline.

Contact Information

Forinquiries or clarifications regarding the output or development process of this CPG, you may contact us through
email at rosemariearciaga3@gmail.com.

How to cite:

The content of this CPG is an intellectual property of the Department of Health (DOH). Kindly provide the proper
citations (www.doh.gov.ph/dpcb/doh-approved-cpg) when using any part of this document in lectures, research
papers, and any other format presented to the public.
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Executive Summary

Emerging and re-emerging infectious diseases (EREIDs) such as COVID-19, leptospirosis, pertussis, avian influenza,
and mpox continue to pose significant public health threats in the Philippines.

This CPG for EREID aims to develop and provide evidence-based recommendations to healthcare professionals,
policymakers, and public health officials regarding the diagnosis, treatment, and prevention of selected EREIDs,
namely: pertussis, leptospirosis, COVID-19 infection, mpox, and avian influenza among children and adult
populations.

Evidence review experts conducted systematic reviews of current best available evidence and assessed the
certainty of evidence using the GRADE approach. A multidisciplinary guideline panel formulated the
recommendations during an en banc guideline panel meeting and delphi process where applicable. When high-
quality evidence was lacking but guidance was warranted, good practice statements were provided.
Recommendations were tailored to the Philippine healthcare context, considering resource constraints and
population-specific factors.

This CPG presents 23 recommendations addressing prevention, diagnosis, and management strategies for COVID-
19, leptospirosis, pertussis, avian influenza, and mpox. The majority of recommendations were based on low to
very low certainty evidence, reflecting global and local research gaps. Notable areas of uncertainty include
rehabilitative interventions for long COVID, prophylaxis for leptospirosis in vulnerable populations, and long-term
effectiveness of newer COVID-19 vaccines. Strong recommendations were given for the diagnosis of multisystemic
inflammatory syndrome in children and in neonates (MIS-C and MIS-N), as well as recommendations for pertussis
vaccine, avian influenza diagnostics, and mpox treatment. Good practice statements were issued for non-
pharmaceutical interventions for mpox such as quarantine and active surveillance.

The guideline highlights key research gaps, including the need for high-quality local data, improved diagnostics,
and operational research to evaluate the effectiveness and feasibility of recommended interventions. Despite
limitations in the evidence base, the guideline provides comprehensive, contextually appropriate
recommendations to inform clinical and public health responses to priority EREIDs in the Philippines.

This CPG offers standardized, evidence-informed guidance for managing priority EREIDs in the Philippines. The
guideline will be updated as new evidence emerges or as significant changes in disease trends or epidemiology
occur, to ensure continued relevance, scientific accuracy, and responsiveness to public health needs.

Table 1 on the next page lists the 23 CPG recommendations.

Clinical Practice Guidelines on the Management of
Emerging and Re-emerging Infectious Diseases in the Philippines 1



Table 1. Summary of 23 recommendations.

Certainty of

Strength of

post-exposure prophylaxis for leptospirosis in adults.

(no evidence)

Ne Recommendation Evidence Recommendation
Rehabilitation for Long Coronavirus Disease (COVID)
1 We suggest the use of rehabilitative interventions in adults with Very Low Weak
long COVID symptoms.
MIS-C Diagnosis
We recommend the use of the following clinical parameters to
increase suspicion of multisystem inflammatory syndrome in
children:
e history of COVID-19, and
2.1 Lo Stron
o fever of at least 3 days, and W &
e any two of the following: gastrointestinal,
cardiovascular, dermatological, conjunctivitis,
respiratory symptoms
We recommend the use of any of the following laboratory
. icion of . inf
. parameter§ to mcrease suspicion of multisystem inflammatory Low Strong
syndrome in children:
e CRP, D-dimer, ESR, Ferritin, NT-proBNP, Troponin T
We recommend the use of the following clinical parameters to
increase suspicion of multisystem inflammatory syndrome in
neonates:
2. . L
3 e history of COVID-19, and ow strong
e any two of the following: cardiovascular, neurological,
gastrointestinal symptoms, fever
We recommend the use of any of the following laboratory
parameters to increase suspicion of multisystem inflammatory
2.4 |syndrome in neonates: Low Strong
e CRP,IL-6, D-dimer, BNP, Troponin T, ferritin, LDH, NT-
proBNP, procalcitonin
2024-2025 COVID-19 Vaccines
We suggest the use of 2024-2025 versions of monovalent COVID-
3 |19 vaccine for adults, adolescents, children, and Very Low Weak
immunocompromised individuals.
Alternative Leptospirosis Prophylaxis
41 We suggest the use Qf azithromyc.in asan alternative post- Very Low Weak
exposure prophylaxis for leptospirosis in adults.
42 We sugges.t the use of a.mo>.<ic.illin as an alternative post-exposure Very Low Weak
prophylaxis for leptospirosis in adults.
W i h f h i i Very L
43 |We recommend against the use of cephalosporin as an alternative ery Low Strong
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Ne

Recommendation

Certainty of
Evidence

Strength of
Recommendation

Leptospirosis Prophylaxis for Children and Pregnant Women

51

We suggest the use of azithromycin for children <8 years of age
and pregnant women as post-exposure prophylaxis for
leptospirosis.

Very Low

Weak

5.2

We suggest the use of amoxicillin for children <8 years of age and
pregnant women as post-exposure prophylaxis for leptospirosis.

Very Low

Weak

53

We recommend against the use of cephalosporin for children <8
years of age and pregnant women as post-exposure prophylaxis
for leptospirosis.

Very Low
(no evidence)

Strong

Steroids, Cyclophosphamide, or Combination for Severe Leptospirosi

We suggest against the use of prednisolone to prevent pulmonary
hemorrhage and acute kidney injury for cases of severe
leptospirosis.

Very Low

Weak

Acellular Pertussis Vaccines

We recommend the use of acellular OR whole cell pertussis
vaccines to prevent pertussis in infants.

Low

Strong

Avian Influenza Diagnostics

8.1

We recommend the use of RT-PCR to confirm the diagnosis of
avian influenza in suspected cases.

Very Low

Strong

8.2

We recommend against the use of RAT to confirm the diagnosis of
avian influenza in suspected cases.

Very Low

Strong

Mpox Quarantine

9.1

We suggest against mandatory quarantine for close contacts* of
confirmed or suspected cases of mpox.
*WHO definition of close contact (Aug 26, 2024)

Very Low

Weak

9.2

Good Practice Statement*

For close contacts** of suspected or confirmed cases of mpox, we
suggest active surveillance of symptoms and avoid direct
interaction with immunocompromised individuals*** for 21 days
post-exposure.

*This Good Practice Statement is based on expert consensus
intended to support best practice but is not a mandatory
recommendation.

“*WHO definition of close contact (Aug 26, 2024)

***CDC definition (Sep 13, 2024)

N/A

None

9.3

Good Practice Statement*
We suggest 21-day quarantine for close contacts** of confirmed or
suspected mpox cases in closed communities:

N/A

None

Clinical Practice Guidelines on the Management of
Emerging and Re-emerging Infectious Diseases in the Philippines




Certainty of

Strength of

Ne Recommendation Evidence Recommendation
e Jails, military barracks, orphanages, dormitories, nursing
homes, homeless shelters, evacuation centers, and other
similar settings
*This Good Practice Statement is based on expert consensus
intended to support best practice but is not a mandatory
recommendation.
“*WHO definition of close contact (Aug 26, 2024)
Mpox Vaccination for High-Risk Individuals
We suggest the use of mpox vaccines as pre-exposure and post-
exposure prophylaxis for persons at risk*.
10 XposUre prophy’ax P Very Low Weak
*WHO definition of high risk individuals
Mpox Treatments
w mmen inst the use of tecovirimat for patients with .
111 | We r-eco end fa\ga §tt e p High Strong
confirmed mpox infection.
w h f topi idofovir fi i ith confi
112 esuggestF e use of topical cidofovir for patients with confirmed Very Low Weak
mpox infection.
113 We recommend against the use of brincidofovir or vaccinia Very Low Stron
" |immunoglobulins for patients with confirmed mpox infection. (no evidence) &
Color Legend:

Recommend for (strong recommendation)
Recommend against (strong recommendation)
Suggest for (weak recommendation)

Suggest against (weak recommendation)
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Chapter 1. Introduction

1.1. Background

Emerging and re-emerging infectious diseases (EREIDs) pose significant public health challenges in the Philippines
and in the world. The impact of EREIDs is multifaceted, affecting public health, economies, and societies. These
diseases can cause significant morbidity and mortality, overwhelming healthcare systems and requiring
substantial medical resources. Outbreaks can disrupt trade, travel, and economic activities, leading to substantial
financial losses. Infectious disease outbreaks can lead to fear, stigma, and social disruption, impacting community
cohesion and mental health.

The dynamic nature of EREIDs, driven by factors such as globalization, climate change, urbanization, and
antimicrobial resistance, necessitates the development of robust, evidence-based Clinical Practice Guidelines
(CPGs) to guide healthcare professionals in the effective diagnosis, treatment, prevention, and management of
these diseases. Towards this end, CPGs serve as essential tools in standardizing clinical practice, ensuring that
healthcare providers have access to the latest and most effective medical knowledge. They help bridge the gap
between research and practice, offering clear, actionable recommendations that can be consistently applied
across diverse healthcare settings. For EREIDs, the timely development and regular updating of CPGs are
particularly critical, given the rapid evolution of these diseases and the continuous influx of new scientific evidence.

This CPG presents a structured approach to developing guidelines tailored for EREIDs in the Philippine context. It
offers a comprehensive framework that ensures that the guidelines are based on the best available evidence and
adaptable to the changing landscape of EREIDs. This CPG emphasizes the importance of multidisciplinary
collaboration, stakeholder engagement, and adherence to rigorous methodological standards.

Identified Priority EREIDs

Among the identified priority EREIDs that have posed or may pose a significant impact in the Philippines are
pertussis, leptospirosis, COVID-19 infection, avian influenza, and mpox.

Pertussis

Areport from the Department of Health (DOH) showed a remarkable increase in the number of pertussis cases from
2022 to 2023 (42 cases vs 705 cases).! The increasing trend in the number of cases got even more pronounced in
the first quarter of 2024 when the DOH recorded almost 1,000 cases (30 times that of the same period last
year).? Cases were reportedly high in MIMAROPA, National Capital Region (NCR), Central Luzon, Central Visayas,
and Western Visayas regions.

Clinical Practice Guidelines on the Management of
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Regional distribution

Pertussis Cases (n=3,656)

NCR

. Cases per year oar [ 408
Age distribution 3000 1 (llocos Region)
Cases Deaths Il (Cagayan Valley)
1500 A Il (Central Luzon) 553
0 so7 0 IV-A (CaLaBaRZon)
1 918 2020 2021 2022 2023 2024 2025 IV-B (Mimaropa) |4
~ Confirmed — Suspect |

2 742 V (Bicol)
3 e VI (Western Visayas)
NIR (Negros Island)
4 Sk Sex OUtcome VII (Central Visayas)
5 f20s 5% VIl (Eastern Visayas)
6 [181 IX (Zamboanga Peninsula)
7 - X (Northern Mindanao)
Xl (Davao Region)
8 B Xl (Soccsksargen)

9 100 CARAGA 65

10 ps ® Male © Recovered BARMM 125
® Female @ Died
L 0 150 300 450 600
0 500 1000 0O 35 70 2020-2025

gy , Department of Health (as of 02 May 2025)

Philippine Integrated Disease SUNe:Ilance and Response (PIDSR) Line-list - Pertussis 2020-2024 Annual Data and 2025 Data as of March 29, 2025 (MW13)
Data includes only cases of pertussis from 2020 to 2025. Reported deaths are unofficial and are used for surveillance purposes only.

The official source of mortality data is the Philippine Statistics Authority (PSA)

Figure 1. Epidemiology of pertussis in the Philippines from 2020 to 2025 (as of May 2, 2025).

Leptospirosis

Regarding leptospirosis, the Philippines experienced an increasing trend of leptospirosis cases and deaths since
the outbreak in 2020. The year 2023 saw an alarming increase in cases—leptospirosis has been reported in almost
all regions in the Philippines, but Cagayan Valley, Zamboanga Peninsula, and Western Visayas regions were the
worst-hit that year.® Natural disasters like typhoons and floods are contributing factors to the rise in leptospirosis
cases.” The most number of cases and deaths due to leptospirosis have been recorded in adults between 20-50
years old, especially in males.
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Leptospirosis Cases (n=19,439)
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Figure 2. Epidemiology of leptospirosis in the Philippines from 2020 to 2025 (as of May 2, 2025).

coviD-19

As for coronavirus disease 2019 (COVID-19), the World Health Organization (WHO) declared the end of the COVID-
19 pandemic in May 2023. The WHO stated that COVID-19 is no longer a public health emergency of international
concern.>® However, despite this declaration, COVID-19 remains a public health threat because even if the number
of cases has significantly declined, new variants of the causative agent severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) are continuously being detected in several countries. Based on COVID-19 case data
from the DOH Epidemiology Bureau, the JN variant was found to be causing most COVID cases in 2024, followed
by the KP variant. In the United States for instance, the KP.2 variant and its parental strain JN.1 have been reported
to be causing the latest COVID-19 infections.” In the Philippines, though the DOH has reported a slight increase in
the number of cases, the country remains at low risk for COVID-19 transmission.?

Despite the low number of cases, there is a remaining concern regarding post-COVID clinical problems like long
COVID and multisystem inflammatory syndrome in children or MIS-C. To date, long COVID is called by many names
like long-haul COVID, post COVID conditions (PCC), post-acute COVID-19 or post-acute sequelae of SARS-CoV-2
infection (PASC). In this CPG, this clinical entity will still be referred to as ‘long COVID’.

Clinical Practice Guidelines on the Management of
Emerging and Re-emerging Infectious Diseases in the Philippines 7



2024 COVID Cases (n=1,278)

Age Distribution
Cases Deaths
<1 | &
1-9 | 103
10-19 |7
20-29 169
30-39 213
40-49 | 122
50-59 | 126
60-69 163
70-79 146
80-89 | 83
90-99 [2
o 200 3

Variant
JIN (*Pirola") 917
KP ("FLIRT") 349
LF |10
kw1
11
0 1000
2024
Sex . Outcome
® Male |
® Female % |
‘ Recovered
Active
@ Died
95% @ No data

S gy B , Department of Health (as of 02 May 2025)

COVID-19 case data from TanodKontraCOVID (TKC)

Data on long COVID is currently unavailable.

Regional distribution

NCR

CAR

I (llocos Region)

Il (Cagayan Valley)

Il (Central Luzon)

IV-A (CaLaBaRZon)
IV-B (Mimaropa)

V (Bicol)

VI (Western Visayas)
NIR (Negros Island)

VII (Central Visayas)
VIII (Eastern Visayas)
IX (Zamboanga Peninsula)
X (Northern Mindanao)
Xl (Davao Region)

Xl (Soccsksargen)
CARAGA

BARMM

No data

2024

Reported deaths are for surveillance only and are unofficial. The official source of mortality data is the Philippine Statistics Authority (PSA)

Figure 3. Epidemiology of COVID-19 in the Philippines in 2024.

Mpox

An emerging health concern at present is mpox which was initially reported by the WHO in 2022.° After two years,
in August 2024, WHO declared mpox outbreak as a public health emergency of international concern.’® They

300

reported the emergence of a new clade of mpox with a rapid spread in eastern Democratic Republic in Congo and

with reports from several neighboring countries. The Philippines is not spared—as of May 2,2025, the Department
of Health (DOH) Epidemiology Bureau has recorded 98 confirmed cases of mpox since 2022 and the resurgence of
local transmission in early 2024. Majority of cases occur in males (~90%) between 20 to 40 years old. Circulating
mpox virus in the Philippines belongs to Clade IlIb, which is associated with milder clinical manifestations and lower

case fatality rates (CFR). Most cases are self-limiting and resolve within 2 to 4 weeks without hospitalization.'**?
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Total Mpox Cases (n=98)
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Figure 4. Epidemiology of Mpox in the Philippines from 2022 to 2025 (as of May 2, 2025).

While rare, human infection with avian influenza virus can be a starting point for future pandemic. The main risk
factor for avian influenza in humans is exposure to infected live or dead poultry or contaminated environments
such as live bird markets.* Avian influenza has a CFR of 54.7%, with no new cases reported to WHO in the Western
Pacific Region as of January 2024.* In the Philippines, the Bureau of Animal Industry is reporting outbreaks of avian
influenza A(H5N1) in some poultry farms. While there is no current report of human avian influenza, these situations
are high-risk settings for potential infections.

Overall, the real threat of EREIDs like pertussis, leptospirosis, COVID-19, mpox, and avian influenza stresses the
importance of standardizing and regularly updating the approach to disease diagnosis, management and
prevention.
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Chapter 2. Objective, Scope, Target Population, and Target Users

2.1. Objectives

The CPG for EREIDs aims to provide evidence-based recommendations to healthcare professionals, policymakers,
and public health officials regarding the diagnosis, treatment, and prevention of selected EREIDs.

The following were the specific objectives of the CPG:

1. Toidentify priority EREIDs as targets of the CPG based on disease burden, variation in practice, relevance
and emerging health threats;

2. To identify priority clinical questions related to the diagnosis, management and prevention of selected
EREIDs;

3. Toreview the literature and summarize the available evidence regarding the diagnosis, management and
prevention of priority EREIDs;

4. To provide up-to-date, evidence-based recommendations for the diagnosis, clinical management and
prevention of selected EREIDs in the Philippines.

2.2. Scope

This CPG covers selected EREIDs that have been identified as priority topics based on disease burden, economic
burden, urgency, clinical practice variation, and gaps in health care delivery, namely: COVID-19, leptospirosis,
pertussis, avian influenza, and mpox. It is not an exhaustive guide for managing all EREIDs; rather it offers
recommendations in selected clinical questions where decision-making either differs in clinical practices or lacks
clarity.

2.3. Target Population

Most of the recommendations are intended for the general population with some questions focused on pediatric
population (i.e., on MIS-C, leptospirosis prophylaxis, pertussis vaccines) and pregnant women (i.e., leptospirosis
prophylaxis), although subgroup considerations are identified and stated when applicable.

2.4. Target Users and Institutions

The CPG for EREIDs is intended to assist health care workers (e.g., physicians, nurses, paramedical staff, etc.) in the
diagnosis, management and prevention of selected EREIDs like pertussis, leptospirosis, COVID-19 infection, mpox
and avian influenza among children and adult populations. Primary care physicians and specialists alike may
benefit from the CPG which should guide them in the management of their patients. Medical and paramedical
trainees will learn up-to-date recommendations regarding EREID diagnosis, management and prevention. Medical
organizations as well as the DOH as policy-making bodies may utilize the CPG in crafting local policies that address
the negative impact of EREIDs.

While this CPG reflects the best available evidence, adhering to the recommendations does not always guarantee
the best outcome. These guidelines are intended to support, not replace clinical judgment in making treatment
decisions, while also taking into consideration patients’ personal values and individual circumstances. Guidelines
are not mandates and should not be interpreted as legal standards of care.
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Chapter 3. Guideline Development Methodology

3.1. Organization of the Process

Convening the Steering Committee, Technical Working Group, Guideline Panel, and
Conflict of Interest (COI) Review Committee

The Guideline Development Group on Emerging and Reemerging Infectious Diseases (GDG-EREID) is composed of
the Steering Committee (SC), Technical Working Group and Evidence Review Experts (TWG/EREs), the Guideline
Panel (GP), and the external Conflict of Interest Review Committee (COIRC). The composition of the group—a
multidisciplinary team of clinicians, researchers, epidemiologists, public health experts, and patient
representatives—ensured a collaborative and coordinated effort in guideline development. All members of the
GDG underwent conflict of interest (COI) review and identified potential COls were managed accordingly. Members
of GDG-EREID are listed in Appendix A.

Managing Conflicts of Interest

All members of the GDG-EREID completed and submitted their respective COI declaration forms and curriculum
vitae to the COIRC whose members are outside the GDG. Chapter 5 shows the COls, if any, of members of the GDG-
EREID. Identified conflicts were reviewed and appropriately managed in accordance with established procedures
to ensure the integrity and objectivity of the guideline development process. Potential COls were managed as
follows:

A - Allowed to participate without constraints

B - Allowed to participate but required to broadcast intellectual or non-financial COls; such COls would also
be declared in writing in the CPG document

C - Cannot vote, but may still participate by sharing their expertise with the group

D - Disallowed to participate in the entire CPG development process or to particular questions addressed by it

Prioritizing the Clinical Questions

The following priority EREID topics were initially identified: COVID-19, Leptospirosis, Pertussis, Dengue, Avian
influenza and Chikungunya. These topics were then rated based on the following criteria: disease burden (30%),
economic burden (20%), urgency (20%), clinical practice variation (20%), and gaps in health care delivery (10%).
The rating by the SC members was then ranked to come up with the top 5 priority topics as follows: 1 - COVID-19, 2
- Leptospirosis, 3 - Pertussis, 4 - Avian influenza, and 5 - Chikungunya versus Dengue clinical diagnosis. Dengue was
removed from the initial list since a CPG for dengue was just released in 2023."> A new development regarding
dengue vaccine will be suggested in the next Periodic Health Exam Immunization CPG update.

The above topics were presented to stakeholders representing different medical, paramedical, and patient
organizations for comments and suggestions as well as topic finalization. After discussion on the initial priority
topics, the steering committee and the representatives of stakeholders has decided on a new set of priority topics
as follows: COVID-19 infection, leptospirosis, pertussis, mpox, and avian influenza.

Clinical questions were initially identified for each chosen priority topic during the first SC meeting. The clinical
questions were refined following the Population, Intervention, Comparison, and Outcome (PICO) framework to
guide the literature search and evidence appraisal. The drafts of the refined clinical questions were presented to
the GP as stakeholders for comments, suggestions and prioritization. Priority guideline questions were also given
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by the DOH Disease Prevention and Control Bureau and subsequently discussed by the SC. Likewise, the GP
members were asked to identify the critical outcomes which they consider to be important for decision-making for
each question. The SC with the help of the Technical Leads then finalized the guideline questions as shown below.

Topic1: COVID-19

GUIDELINE QUESTION 1: Should we provide rehabilitative interventions for persons with long COVID symptoms?

coviD?

Research Question: What is the effect of rehabilitative interventions on clinical signs and symptoms of patients with long

Population

Adults (=18 years) with long COVID, defined by the World Health Organization (WHO) as
symptoms at =3 months after laboratory confirmed, probable, or suspected COVID-19 infection
that persisted for at least two months

Intervention / Treatment

Any non-drug rehabilitative intervention

Comparator Placebo or sham, usual care, or alternative drug or non-drug interventions

Outcomes Patient-important outcomes, including fatigue, pain, post-exertional malaise, changes in
education or employment status, cognitive function, mental health, dyspnoea, quality of life,
patient-reported physical function, recovery or improvement, and serious adverse events

Subgroups (if any) Not applicable

Methods Randomized controlled trials (RCTs); observational studies

GUIDELINE QUESTION 2: What clinical manifestations should alert a health practitioner to suspect multisystem
inflammatory syndrome in children (MIS-C) with COVID-19?

Research Question: Among children with COVID-19, what clinical and laboratory parameters can accurately identify MIS-C?

Population

Children diagnosed with COVID-19

Intervention / Treatment

Clinical signs and symptoms; laboratory parameters

Comparator Not applicable

Outcomes MIS-C diagnosis

Subgroups (if any) Children; neonates

Methods Observational studies; systematic reviews (SRs) of observational studies/diagnostic accuracy

studies

GUIDELINE QUESTION 3: Should the 2024-2025 versions of monovalent COVID-19 vaccines be given to adults,
adolescents, and children to prevent COVID-19?

Research Question: Among adults, adolescents, and children, should the 2024-2025 versions of monovalent COVID-19
vaccines be given to prevent COVID-19?

Population

Adults, adolescents, and children

Intervention/ Treatment

2024-2025 versions of monovalent COVID-19 vaccines (Pfizer, Moderna, Novavax)

Comparison Previous versions of COVID-19 vaccines (i.e., bivalent vaccines); no vaccination
Outcomes Incidence of COVID-19 infection; hospitalization; safety; severe disease; mortality
Subgroups (if any) Adults; adolescents; children

Methods RCTs; systematic reviews of RCTs
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Topic 2 : Leptospirosis

GUIDELINE QUESTION 4: Should azithromycin, cephalosporin, or amoxicillin be used as alternative post-exposure
prophylactic drugs for leptospirosis?

Research Question: Among individuals potentially exposed to leptospira, how effective and safe are azithromycin,
cephalosporin, and amoxicillin compared to doxycycline in preventing leptospirosis?

Population

All patients, any age

Intervention/ Treatment

Azithromycin; cephalosporin; amoxicillin

Comparison Doxycycline

Outcomes Incidence of leptospirosis infection; safety (any adverse events, serious adverse events)
Subgroups (if any) Not applicable

Methods RCTs, non-randomized studies of interventions (NSRIs; includes observational studies)

GUIDELINE QUESTION 5: Should azithromycin, cephalosporin, or amoxicillin be used as post-exposure
prophylaxis for leptospirosis in children <8 years of age and pregnant women?

Research Question: Among children aged <8 years and pregnant women, how effective and safe are antibiotics as post-
exposure prophylaxis in preventing leptospirosis?

Population

Children <8 years old, pregnant women

Intervention/ Treatment

Azithromycin, cephalosporin, amoxicillin

Comparison Azithromycin, cephalosporin, amoxicillin, no post-exposure prophylaxis

Outcomes Incidence of leptospirosis infection; safety (any adverse events, serious adverse events)
Subgroups (if any) Children<8 years old; pregnant women

Methods RCTs; NRSIs

GUIDELINE QUESTION 6: Should steroids, cyclophosphamide, or combination of both be used to prevent
pulmonary hemorrhage and acute kidney injury in cases of severe leptospirosis?

Research Question: Among patients with severe leptospirosis, how effective and safe is steroid, cyclophosphamide, or a
combination of both drugs in preventing pulmonary hemorrhage and acute kidney injury?

Population

Patients with severe leptospirosis; any age

Intervention/ Treatment

Steroid, cyclophosphamide, or steroid plus cyclophosphamide combination

Comparison Steroid, cyclophosphamide, steroid plus cyclophosphamide combination, or standard of care
Outcomes Incidence of pulmonary hemorrhage; incidence of acute kidney injury; safety

Subgroups (if any) Pediatric population, adult population

Methods RCTs; NRSI
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Topic 3: Pertussis

GUIDELINE QUESTION 7: Should acellular pertussis vaccines be used instead of whole cell pertussis vaccines to
prevent pertussis in infants?

Research Question: Among infants, how effective and safe are acellular pertussis vaccines compared to whole pertussis
vaccines in preventing pertussis?

Population

Infants

Intervention/ Treatment

Acellular pertussis vaccine

Comparison Whole cell pertussis vaccine

Outcomes Incidence of pertussis in infants (up to one year of age); safety (any adverse events, serious
adverse events)

Subgroups (if any) Not applicable

Methods RCTs; NRSls including observational studies

Topic 4: Avian influenza

GUIDELINE QUESTION 8: Should reverse transcription polymerase chain reaction (RT-PCR) or multiplex rapid
antigen test (RAT) be used to confirm the diagnosis of avian influenza in suspected patients?

and RT-PCR?

Research Question: Among patients suspected with avian influenza, how accurate and safe are multiplex rapid antigen tests

Population

Patients suspected with avian influenza

Intervention/ Treatment

Multiplex rapid antigen test/lateral flow immunoassay; RT-PCR

Comparison Viral isolation (as comparison for multiplex and RT-PCR); RT-PCR (as comparison for multiplex
RAT)
Outcomes Diagnostic accuracy measures (sensitivity, specificity, false positive rates, false negative rates,
etc.); cost-effectiveness; improved clinical outcomes
Subgroups (if any) By timing of testing
Methods Observational studies (diagnostic cross-sectional, cohort); diagnostic RCTs
Topic 5: Mpox

GUIDELINE QUESTION 9: Should quarantine be recommended for close contacts of confirmed or suspected cases

of mpox?

incidence of mpox?

Research Question: Among close contacts of confirmed or suspected mpox, how effective is quarantine in reducing the

Population

Close contacts of confirmed mpox cases, close contacts of suspected mpox cases

Intervention/ Treatment

Quarantine (include different duration of quarantine)

Comparison No quarantine
Outcomes Incidence of mpox
Subgroups (if any) Not applicable
Methods Observational studies
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GUIDELINE QUESTION 10: Should mpox vaccine be given to persons at risk?

Research Question: Among individuals who are at risk for mpox, how effective and safe is mpox vaccine?

Population

Atrisk individuals (healthcare workers, immunocompromised patients, immunocompetent men
having sex with men (MSM) individuals, pregnant and children)

Intervention/ Treatment

Pre-exposure and post-exposure mpox vaccine

Comparison No mpox vaccine

Outcomes Efficacy outcomes; safety outcomes; cost-effectiveness

Subgroups (if any) Persons at-risk for mpox infection; persons at-risk for severe disease
Methods RCTs; observational studies

GUIDELINE QUESTION 11: Should antiviral medications and immunoglobulins be given to patients with confirmed

mpox infection?

immunoglobulins?

Research Question: Among patients with confirmed mpox infection, how effective and safe are antiviral medications and

Population Patients with confirmed mpox infection

Intervention/ Treatment |Antiviral medications (tecovirimat, brincidofovir, cidofovir); immunoglobulins (vaccinia)

Comparison No antivirals, no immunoglobulins, or supportive care

Outcomes Resolution/Improvement of skin lesions; hospitalization; reduction of hospital stay; reduction
of mortality due to mpox; all-cause mortality

Subgroups (if any) Resolution/improvement of skin lesions; hospitalization; reduction of hospital stay; reduction
of mortality due to mpox; all-cause mortality

Methods RCTs, observational studies

3.2. Evidence Summaries

The GRADE-ADOLOPMENT method was applied in this CPG, integrating the GRADE (Grading of Recommendations
Assessment, Development, and Evaluation) approach with aspects of guideline adaptation, adoption, and de novo
development.’® It was used to assess the quality of evidence that supports the recommendations in the existing
guidelines.” These existing recommendations were modified as needed to ensure their suitability for the new
context, considering factors such as current local disease burden, patient values and preferences, and resource
availability. When existing guidelines were deemed inadequate, new recommendations were developed de novo
using the GRADE methodology to address the questions listed above.

Search Methods and Strategies

The EREID CPG development process involved a systematic and evidence-based approach to ensure that the
recommendations are reliable, relevant, and effective. All published local or international CPGs related to the
identified EREID topics were searched from various electronic databases like PubMed, Guidelines International
Network (G-1-N), National Guideline Clearinghouse, and organization-specific repositories. Two reviewers screened
and selected the studies based on the inclusion and exclusion criteria. Guideline quality was assessed using the
Appraisal of Guidelines for Research and Evaluation (AGREE-II) tool,'* and guidelines that scored high on
assessment were selected.
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A comprehensive and systematic literature search in international CPG databases (e.g., Guidelines International
Network, United Kingdom National Institute for Health and Care Excellence), local CPG databases (e.g., DOH
website and HERDIN), websites of international and local specialty societies, and electronic bibliographic
databases (e.g., MEDLINE, CENTRAL, EMBASE, Clinicaltrials.gov, Google Scholar) was done using a combination of
keywords and free-text search related to the PICO for each guideline question. High-quality and up-to-date (i.e.,
search date done within the last 2 years) systematic reviews found were used as the body of evidence to inform
guideline recommendations and updated as necessary.

Inclusion and Exclusion Criteria

Criteria for including or excluding studies were adapted for each guideline question to ensure that the evidence is
relevant to the guideline question. The criteria for each guideline question are available in Appendix B. RCTs or
systematic reviews of RCTs were the preferred study design for questions on interventions. If RCTs were not
available, NRSIs such as observational cohort studies and quasi-randomized trials were included. For diagnosis-
related questions, cohort or cross-sectional designs were primarily sought.

Data Extraction

Summaries of the evidence underpinning each recommendation were extracted including the details on study
designs, sample sizes, results, and limitations. The context and rationale provided in the original guidelines for
each recommendation were documented and recorded, taking notes on the assumptions, value judgments, or
contextual factors that were considered.

For guideline questions that required a de novo systematic review process, data regarding the study participants,
design, interventions, comparators, primary and secondary outcomes, and report characteristics were extracted.
Raw data used to obtain effect estimates were extracted from each study whenever possible.

Synthesis of Evidence

Before commencing any de novo systematic literature search, the evidence base used in all existing local and
foreign CPGs that have been appraised to be of ‘good quality’ were reviewed and updated. Evidence reviews were
done by EREs who identified and independently critically appraised primary studies and systematic reviews. One
primary ERE was assigned per guideline question, although other independent reviewers (the Technical Lead,
Assistant Technical Lead, or another evidence review expert) were involved in screening full-text articles for
potential inclusion in the review. In the absence of published systematic reviews, meta-analyses were done by
pooling the data of several related studies. Pooled effect estimates were calculated, as applicable, using RevMan
5.0 or R Version 4.4.1. Evidence summaries that discuss the balance of benefits and harms of each intervention or
diagnostic test were prepared by the TWG and distributed to the GP to guide their decision-making process in
formulating recommendations.

Study Quality Assessment and Certainty of Evidence

Critical appraisal and risk of bias assessments of the gathered studies were done by at least two EREs. The
Cochrane Risk of Bias tool 2 (for intervention studies),® Newcastle Ottawa Scale? or ROBINS-I tool?® (for
observational studies), and QUADAS-2 (for diagnostic accuracy studies)® were used to assess the risk of bias. On
the other hand, the GRADE (Grading of Recommendations, Assessment, Development, and Evaluation) system was
used to assess the overall certainty of the evidence regarding the intervention effects.”® The overall certainty of the
evidence was determined based on the /owest certainty rating of the top seven critical and important outcomes.
The rating of importance of outcomes into critical, important, or relevant was decided on by the multi-sectoral GP
prior to the completion of the evidence synthesis.
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The initial rating of certainty of evidence was ‘high’ for RCTs, and ‘low’ for non-randomized studies of interventions
(NSRIs) which included observational studies, case series, and case reports. For RCTs with issues such as high risk
of bias, inconsistency, indirectness, imprecision, and publication bias, the rating for certainty of evidence was
downgraded. NSRIs and observational studies with large magnitude of effect, evidence of a dose-response
gradient, or if plausible confounding would reduce a demonstrated effect were upgraded. For any discrepancies in
the assessment, these were resolved through discussion until consensus was reached.

3.3. Formulation of the Recommendations

Evidence to Decision Frameworks

The gathered evidence was translated into actionable recommendations. The strength and direction of
recommendations were graded using the GRADE approach, and the Evidence to Decision Framework considered
factors such as quality of evidence, balance of benefits and harms, patient values and preferences, resource
implications, feasibility, acceptability, and equity. Cost estimates and cost-effectiveness data were based only
cursory searches from publicly available sources (e.g., websites of drug stores, 2024 Philippine Drug Price
Reference Index [DPRI], or personal communication or personal knowledge by the evidence reviewers or guideline
panelists). Due to time and resource constraints, formal costing studies or economic evaluation were not done.
Prior to the en banc meeting, each GP answered an ETD Framework for each guideline question to obtain their
judgments for each ETD domain. Responses from all GPs were summarized and the modal response for each item
was identified for each. The Evidence to Decision frameworks for each question are available as Appendix C.

Consensus Process

The evidence summaries were sent to members of the GP. An en banc GP meeting was held to finalize the
recommendations, moderated by an experienced facilitator. During the meeting, an assigned evidence reviewer
presented the evidence summary for each question. Panelists classified to have an “A”, “B”, or “C” COl rating were
allowed to ask for clarification regarding the evidence presented and other issues related to the question. After
discussing among themselves, the facilitator asked the GP members classified to have an “A” or “B” COI rating to
vote on the direction (for or against or abstain), the strength of recommendation (weak or strong), and the wording
of the recommendation.

A strongrecommendation was made when benefits clearly outweighed harms; a weakrecommendation reflected
uncertainty due to limited evidence, unclear trade-offs, or when expected benefits may be limited or vary based
on patient values, preferences, and clinical context. Standardized language (e.g., “We recommend” for strong, “We
suggest” for weak) were used. Weak recommendations reflect uncertainty in the evidence, not a lack of
importance. While these recommendations may warrant flexibility in implementation, they still support action and
should not be interpreted as a reason to delay policy, reimbursement, or coverage decisions in areas of urgent
public health.

A consensus was defined by at least 75% agreement among the voting GP members. When consensus was not
reached, each panelist was asked to explain the rationale behind their vote, then another round of voting
commenced. At most 3 rounds of voting were done to reach a consensus. In cases where there was no evidence
identified but the intervention would likely result in benefit more than harm, a good practice statement was
formulated. A Delphi approach was used to achieve consensus regarding one Recommendation 11.1, where the
strength of the recommendation had to be updated due to the publication of results of an ongoing RCT.
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3.4. Planning for Dissemination and Implementation

A comprehensive strategy for the effective introduction of the practice guidelines will be developed. To tailor the
message to the appropriate stakeholders and target audience, various channels will be considered for
dissemination. Upon approval, the CPG will be published in the DOH Compendium of CPGs website
(https://doh.gov.ph/dpcb/doh-approved-cpg/) and in the official websites of the An abridged manuscript of the
CPG will be published in the Acta Medica Philippina.

3.5. External Review

Two methods for external review were used: CPG appraisal using AGREE-REX instrument and stakeholder
feedback. Three external reviewers were invited to evaluate the methodological rigor of the guideline development
process, clarity of presentation, acceptability, and feasibility of the recommendations. The AGREE-REX tool
consists of 9 items focused on the following: guideline purpose, local applicability, evidence quality, and values
and preferences of patients or populations, target users, and decision-makers.* The external reviewers included
guideline advocates, clinical experts, DOH, and other relevant stakeholders. Feedback from external reviewers
were summarized and key areas for improvement were identified (Appendix D). The CPG was then revised by the
Steering Committee, Technical Writer, and Technical Leads by incorporating the feedback from the external
reviewers. After the external review, the CPG was submitted to the DOH Clearing House for review and approval.

Once the CPG is published and uploaded on the DOH website and medical society websites, comments and
suggestions from the users will be gathered. The CPG will then be revised, if necessary, by incorporating the
feedback from the stakeholders.

Table 2. Summary of external review results based on AGREE-REX tool.

Rating?
AGREE-REX Item
Reviewer 1 Reviewer 2 Reviewer 3 | Average Rating
Item 1. Evidence 2 6 6 4.7
Item 2. Applicability to target users 6 6 5 5.7
Item 3. Applicability to patients/ populations 6 6 6 6
Item 4. Values and preferences of target users 6 5 4 5
Item 5. Values and preferences of 5 4 6 5
patients/populations
Item 6. Values and preferences of policy/decision- 6 6 5 5.7
makers
Item 7. Values and preferences of guideline 6 7 7 6.7
developers
Item 8. Purpose 6 7 5 6
Item 9. Local application and adoption 6 5 5 53
Overall
I would recommend these guideline Yes Yes, with Yes
recommendations for use in the appropriate context. modifications
I would recommend these guidelines for use in my Yes Yes, with Yes
context. modifications

a Score of 1 = Strongly disagree; 7 = Strongly agree
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3.6. Editorial Independence

The development of this CPG was funded by DOH Philippines through the Institute of Clinical Epidemiology of the
National Institutes of Health, University of the Philippines Manila. While the DOH has identified some priority
questions (e.g., questions on COVID 2024-2025 vaccines - Q3, acellular pertussis vaccine - Q7), it had no influence
on the evidence synthesis, formulation of recommendations, or conclusions of this guideline. The views expressed
herein are solely those of the guideline development group and do not necessarily represent the official policies or
positions of the DOH as the funding agency.
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Chapter 4. Recommendation and Evidence Summaries

Guideline Question 1.
Rehabilitation for Long Coronavirus Disease (COVID)

Should we provide rehabilitative interventions for persons with long COVID
symptoms?

Recommendation 1.
We suggest the use of rehabilitative interventions in adults with long COVID symptoms.

Certainty of evidence: Very low
Strength of recommendation: Weak

Guideline Panel Considerations

Despite the overall very low certainty of evidence, the GP issued a weak recommendation to offer rehabilitative
interventions to adults with long COVID symptoms.

Select interventions with moderate-certainty evidence, such as intermittent aerobic exercise, online CBT, and
comprehensive physical and mental rehabilitation programs, likely provide meaningful benefits for fatigue
reduction, improvements in physical function, and enhanced quality of life. The risks associated with these
interventions are generally low. Rehabilitation aligns with patient values and preferences, addressing the most
frequently reported long COVID symptoms, including fatigue, exercise intolerance, and mental health concerns.
Patients are likely to desire access to interventions that may improve these outcomes, even in the context of
evidence limitations.

The panel recognized significant implementation challenges, particularly regarding equitable access and limited
evidence for the pediatric population. Availability of structured rehabilitation services is limited in many settings,
especially in rural or resource-constrained areas, and cost and workforce limitations may restrict widespread
uptake. The panel emphasized that rehabilitation strategies should be adapted whenever available.

Key Findings

e  This summary includes findings from 13 non-pharmacological studies involving 1,682 participants with
post-COVID-19 conditions. The studies were methodologically diverse (5 RCTs, 3 double-blind RCTs, 2
single-blind RCTs, 1 open-label RCT, 2 pragmatic trials) and generally limited by small sample sizes and
varying risks of bias. The certainty of evidence ranged from very low to moderate. Interventions were
categorized into four domains:

o exercise-based and respiratory therapies (e.g., aerobic training, breathing techniques),

o behavioral interventions (e.g., online cognitive behavioral therapy (CBT), telerehabilitation,
amygdala and insula retraining (AIR)),

o medical device-based approaches (e.g., hyperbaric oxygen therapy (HBOT), transcranial direct
current stimulation (TDCS), photobiomodulation (PBM)), and

o comprehensive rehabilitation programs integrating both physical and mental health strategies.
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e Interventions with demonstrated benefit for post-COVID-19 conditions varied in certainty. Moderate-
certainty evidence supports intermittent aerobic exercise, online CBT, and comprehensive physical and
mental rehabilitation, all of which likely improve physical function, reduce fatigue, and enhance quality of
life. Low-certainty evidence suggests that physiotherapy (PT) with multicomponent exercise, aerobic and
strength training, inspiratory muscle training (IMT), breathing techniques, and acupuncture (when
combined with rehabilitation) may offer additional benefits, particularly for dyspnea, pulmonary
outcomes, and overall function, though findings are less consistent and impacted by higher dropout rates
or limited effect clarity.

e Interventions with little to no demonstrated benefit were supported by low to very low certainty evidence,
indicating uncertain or minimal effects. Telerehabilitation delivered via mobile apps showed limited or no
sustained impact on fatigue or functional outcomes. AIR offered minimal or uncertain benefit for fatigue
reduction and self-management. HBOT yielded mixed results, with possible cognitive improvements but
unclear effects on fatigue and overall function. TDCS may influence fatigue and mood, though its impact
on physical function remains uncertain. PBM showed minimal observed benefit for post-COVID-19
symptoms.

Background

Long COVID affects a significant portion of the global population, with at least 65 million people suffering from this
condition and approximately 5% of the general population reporting persistent symptoms—three-quarters of
whom experience these symptoms for more than a year.>>? A retrospective study at the Philippine General Hospital
found that among 171 discharged COVID-19 patients, 26% reported persistent symptoms at three months,
primarily dyspnea, fatigue, and cough. While 88% remained fully independent and did not require special care,
only 39.8% had returned to their baseline work, indicating ongoing functional limitations for a significant portion.”
In another cohort study involving adults residing in Cebu, NCR, Central Luzon, and West Visayas and who tested
positive for SARS-CoV-2 infection, at least 68% reported long COVID symptoms. General and neuropsychiatric
symptoms were most common, including intermittent fatigue, headache, and brain fog.?

Effective rehabilitation interventions (i.e., exercise-based and respiratory therapies, cognitive and digital
rehabilitations, comprehensive rehabilitation programs) are critical for enhancing quality of life by improving
functional capacity, reducing fatigue, ameliorating mental health outcomes, and increasing independence in
activities of daily living.?*® Given the substantial economic implications of long COVID, including reduced work
capacity and increased healthcare utilization, targeted rehabilitation strategies may help reduce sick leave rates,
improve functional levels, and facilitate return to work.

Evidence-based guidance on rehabilitation is also essential for informing clinical practice by helping clinicians
make informed decisions, prevent the use of unproven or harmful treatments, and ensure the safety of exercise-
based interventions through appropriate pacing and intensity adjustments to mitigate risks such as post-
exertional malaise.”®*® Furthermore, understanding effective rehabilitative interventions is crucial for tailoring
treatments to specific symptom clusters and the needs of vulnerable populations, such as older adults, thereby
optimizing rehabilitation programs and advancing research to identify gaps, guide future studies, and contribute
to the development of standardized protocols with far-reaching implications for patient care, healthcare policy,
and clinical practice.

Summary of the Evidence

Characteristics of included studies

We included 1 living systematic review (Zeraatkar 2024) that comprehensively covers randomized controlled trials
on rehabilitative interventions for long COVID.* This review was selected as the sole source due to its rigorous
methodology (based on AMSTAR-2 tool), up-to-date synthesis of evidence, and ongoing updates, making the
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inclusion of additional systematic reviews unnecessary and potentially redundant. Most studies in the living
systematic review enrolled adults (=18 years) diagnosed with long COVID, defined by persistent symptoms at least
3 months post-infection. Some studies targeted specific subgroups, such as patients with post-COVID-19
syndrome, older adults with sarcopenia, and individuals experiencing fatigue. Sample sizes varied, ranging from
70 participants to 110. Some studies focused on specific subpopulations, such as older adults, while others
included broader long COVID populations.

This review examined a diverse set of rehabilitative interventions for long COVID, encompassing variations in study
populations, intervention types, comparators, and measured outcomes. The frequency, duration, and intensity of

interventions also varied. The rehabilitative interventions were divided into 4 types, as shown in Table 3.

Table 3. Types of rehabilitative interventions for long COVID.

Combined Treatment

sl Ac.t“",ty and Behavioral Interventions Medical Dewc.e and (Physical and Mental
Rehabilitation (3RCTs) Technologies Rehabilitation)
(6 RCTs) (3RCTs) (1RCT)

a. Intermittent aerobic
exercise

b. Multicomponent exercise
with PT

b.

. Online CBT - "Fit after

coviD"
Educational mobile
application - ReCOVery

a. HBOT
b. High-definition TDCS
c. PBM

Supervised group exercise
sessions

. Psychological support

sessions

c. Low-vs. high-intensity app ¢. Motivation training
aerobic and strength c. AR d. Fear avoidance strategies
training e. Emotion management

d. In-patient rehabilitation f. Fatigue management
combined with g. Stress and anxiety
acupuncture management

e. IMT

f. PT with active cycle of
breathing techniques
(ACBT)

g. Structured physical
activity programs vs. usual
care or education

The comparators varied across studies, with some trials using placebo or sham interventions, including sham
treatments for HBOT, TCDS, and cognitive retraining. Others compared interventions to standard care or usual
rehabilitation programs, such as telerehabilitation against routine care or standard pulmonary rehabilitation.
Several studies compared different non-drug interventions, such as intermittent versus continuous aerobic
exercise and low- versus high-intensity resistance training.

The studies assessed a range of physical, respiratory, cognitive, and quality-of-life outcomes. Physical function was
evaluated through six-minute walk tests and functional exercise capacity assessments. Respiratory function was
measured using spirometry and inspiratory pressure testing (5). Fatigue and mental health were assessed using
validated fatigue scales and cognitive function tests. Patient-reported quality-of-life measures were also used.
Risks like post-exertional symptom exacerbation (PESE) were not assessed as outcomes of interest in the included
trials.

Efficacy outcomes: physical activity and rehabilitation (6 RCTs, N = 611)

Among physical activity and rehabilitation interventions (6 RCTs, N = 611) (Table 4), intermittent aerobic exercise
demonstrated the strongest evidence, with moderate-certainty support for improving physical function. In
contrast, other non-pharmacological interventions—such as multicomponent exercise, IMT, and acupuncture—
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may provide benefits for dyspnea and physical function; however, these findings are supported by low or very low-
certainty evidence. Furthermore, the effects of these interventions on mental health and quality of life remain
inconclusive due to methodological limitations.

e Intermittent aerobic exercise performed 3 to 5 times per week for 4 to 6 weeks probably improves
physical function compared to continuous aerobic exercise, supported by moderate-certainty
evidence, though it shows no clear effect on mental health.*

e  Physiotherapist-supervised multicomponent exercise program, delivered twice weekly for 60
minutes over 10 weeks, also may improve physical function and reduce dyspnea, though certainty is
low due to small sample sizes; its effect on mental health is unclear.®

e IMT may reduce dyspnea, while low- versus high-intensity aerobic and strength training conducted
four days per week for eight weeks in men with long COVID and sarcopenia suggests possible quality
of life improvements—both supported by low-certainty evidence.®

e Inpatient rehabilitation combined with acupuncture showed potential dyspnea improvement, but
evidence is low certainty due to risk of bias.*

e ACBT plus BT yielded a large apparent fatigue reduction, yet the evidence is very uncertain.*®

Table 4. Summary of findings: physical activity and rehabilitation for long COVID.

Multicomponent Low vs. high PT + Active In-patient
exercise of Intermittent intensity Inspiratory et rehabilitation +
progressively exercise vs. aerobic muscle ettt PT + acupuncture
increasing continuous | exercise and | trainingvs. techniaue vs. in-patient
Outcomes intensity? exercise® strength | usual care? _ rl .| rehabilitation +
vs. standard PT training® vs. Fi alone PT only'
1RCT*? 1RCT* 1RCT¢ 1RCT®® 1RCT*® 1RCT*
(N=60) (N=110) (N=73) (N =148) (N=60) (N =160)
Fatigue
assessed via: Fatigue MD -9.9
Assessment Scale-10 (-11.2--8.8)
(range 10-50; lower 12 wks
= better)
Physical function
assessed via: SF-36 MD 6.9 MD 3.8
physical component (2.7-11.2) (1.1t0 6.5)
score (range 0-100; 12.8 wks 5 wks
higher = better)
Coghnitive function
Mental health
assessed via: SF-36 MD 2.1 MD 0
mental component (-3.5-7.6) (-3.7-3.7)
score (range 0-100; 12.8 wks 5 wks
higher = better)
Quality of life or
wellbeing MD 10.4 MD -1.3
assessed v/a: SarQol (10.0-10.8) (-5.9-3.3)
score®® (range 0-100; 8 & 24 wks 8 wks
higher = better)
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Multicomponent Low vs. high PT + Active In-patient
exercise of Intermittent intensity Inspiratory I rehabilitation +
progressively exercise vs. aerobic muscle breathing PT + acupuncture
increasing continuous | exercise and | trainingvs. . vs. in-patient
Outcomes intensity? exercise® strength usual care* LIS .| rehabilitation +
vs. standard PT training® vs. PT alone PT only'
1RCT*2 1RCT™ 1RCT3¢ 1RCT* 1RCT* 1RCT*
(N=60) (N=110) (N=73) (N =148) (N=60) (N =160)
OR King’s Brief
Interstitial Lung
Disease total score®
(range 0-100; higher
= better
Dyspnea
assessed via.
Modified Medical
Research Council
Dyspnea Scale®>* MD -0.8 MD 1.1 MD -0.6
(range 0-4; lower = (-1.2--0.3) (0.4-1.7) (-0.7--0.5)
better) 13 wks 8 wks 1.7 wks
OR Transition
Dyspnea Index®
(range -9-9; higher =
better)
GRADE ratings and interpretation High certainty Definitely no different
Moderate certainty | Probably more effective Probably worse Probably no different

Low certainty May be more effective

May be worse May be no different

Very low certainty Very uncertain

a2 x 60 min/week for 10 weeks by trained PT vs. usual care 2 x 30 min/week for 10 weeks

b 3-5 sessions/week; 18 min 4-6 weeks as either continuous training (CT) at 50% of maximal workload or as interval training (IT; load = 60%,
relief =30%)

¢ 30 minutes/session, 1 session/day, 4 days/week for 8 weeks

d 8-week IMT or a "usual care" waitlist control arm

e Thoracic expansion exercises and forced expiration technique 20-30 seconds, 3-4x vs Active limb exercises followed by progressive muscle
strengthening 3 sets of 8-15 reps, 10-45 min sets, 1-3x / week

f In-patient rehabilitation (respiratory gymnastics, massage, myorelaxation, physical therapy, speleotherapy, exercise equipment, aerosol
therapy, oxygen cocktail, magnetotherapy, amplipulse, ultrawave frequencies, ultrasound therapy, ultraviolet irradiation, shungite therapy,
inhalation, and outdoor walks) vs. acupuncture 7-10 treatment sessions conducted every day (full-body dry acupuncture treatment, in which
10 points were applied: 9 basic points, and 1 point depending on the specific complaint (e.g., shortness of breath, cough, cognitive impairment,
increased blood pressure, joint pain and headache)

Efficacy outcomes: behavioral interventions (3 RCTs, N =243)

The 17-week Fit after COVID online CBT program® (N = 114), compared to usual care or waitlist, likely reduces
fatigue and improves cognitive function, supported by moderate-certainty evidence. It may also increase the
likelihood of fatigue recovery, though this is less certain. Effects on physical function are unclear. Other
interventions, such as the ReCOVery telerehabilitation app® (N = 87) and the AIR program® (N = 42), compared to
usual care or minimal intervention, show no clear or consistent benefits for fatigue, cognition, physical function,
or mental health, with only low or very low-certainty evidence. Overall, only the “Fit after COVID CBT” demonstrates
probable benefits, mainly for fatigue and cognition,*” while other interventions have inconclusive or uncertain
effects. Table 5 summarizes the findings for behavioral interventions.
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Table 5. Summary of findings: behavioral interventions for long COVID.

Online CBT program “fit el e ey
after COVID”? vs. usual AIRC vs. education related
(ReCOVery)® vs. usual care
care (no structured CBT to self-management
Outcomes (no app)
program)
1RCT* 1RCT3® 1RCT*
(N=114) (N=87) (N=42)
Fatigue
assessed via: CIS-fatigue
subscale <35% (range 8-56;
lower = better)( ; M2 MD-1.5
OR Multidimensional GEon il Etia
. 24 wks 12 wks
Fatigue Inventory-20%
(range 20-100; lower =
better)
Physical function
ass);ssed via: SF-36 physical MD 4.9 MD-3.5
(-1.9-11.7) (-9.1-2.2)
component score (range 0- 24 whs 24 wks
100; higher = better)
Cognitive functlon MD 0.6
assessed via: Montreal (-0.9-2.1)
Cognitive Assessment 24 wks
(range 0-30; higher = better)
Mental health
assessed via. CIS
concentration subscale® MD -5.2 MD -1.9
(range 5-35; lower = better) (-8.0--2.4) (-5.4-9.1)
OR SF-36 mental 24 wks 24 wks
component score®® (range
0-100; higher = better)
Quality of life or wellbeing
Dyspnea
GRADE ratings and interpretation High certainty Definitely no different
Moderate certainty | Probably more effective Probably worse Probably no different

Low certainty May be more effective May be worse May be no different

Very low certainty Very uncertain

a 17 weeks, by trained psychologists

b Mediterranean diet, 7-8h sleep, respiratory + breathing exercise video tutorials, cognitive stimulation
¢ Mindfulness meditation, alternate nostril breathing, lifestyle therapy

d Higher RR indicates better outcome

Efficacy outcomes: medical devices and technologies (3 RCTs, N =243)

TDCS combined with PT and education® (RCT, N = 70) may reduce fatigue and improve cognitive fatigue, anxiety,
and quality of life at five weeks, supported by low-certainty evidence due to imprecision. PBM* (RCT, N = 100)
showed a small fatigue improvement and marginal physical function benefit but concerns about trial integrity
lower confidence despite moderate-certainty evidence for fatigue. HBOT versus placebo** (RCT, N = 73) showed no
clear physical function benefit, slight cognitive improvement, and modest mental health gains, all supported by
low-certainty evidence limited by imprecision and bias. Overall, medical devices and technologies may help long
COVID symptoms, especially fatigue and cognition, but evidence is limited by small samples, methodological
issues, and low to moderate certainty (Table 6).
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Table 6. Summary of findings: medical devices and technologies for long COVID.

HBOT vs. TDCS vs. PT + education
PBM vs. placebo
o r—— placebo related to self-management
1RCT*? 1RCT® 1RCT#
(N=73) (N=70) (N =100)
Fatigue
assessed Vvia: No of subjects with 5 pt reduction RR1.72 MD -0.3
in Modified Fatigue Impact Scale score® (1.1-2.5) (-0.4--0.2)
OR Fatigue Severity Scale* (range 1-7; lower = 5 wks 4 wks
better)
Physical function
assessed via: Brief Symptom Inventory-18+ MD -5.2 MD 0.3
(range 0-72; lower = better) (-14.1-3.7) (0-0.6)
OR Katz Index of Independence in Tasks of 10 wks 4 wks
Everyday Living® (range 0-6; higher = better)
Coghnitive function
assesged via. NeuroTrax Computerized MD 3.4 MD -9.3
Cognitive Testing Battery Global Score* (mean
e (0.3-6.5) (-13.1--5.5)
100 SD 15; higher = better) 10wks 5 wks
OR Modified Fatigue Impact Scale - cognitive
fatigue score* (range 0-40; lower = better)
Mental health
assessed via: Brief Symptom Inventory-18+ MD -7.1 MD -4.9
(range 0-72; lower = better) (-12.2--2.0) (-7.5--2.3)
OR Hamilton Anxiety Rating Scale score® (range 10 wks 5 wks
0-56; lower = better)
Quality of life or wellbeing WHO QOL MD 14.8
questionnaire (range 0-100; higher = better) (8.9-20.7)
5 wks
Dyspnea
GRADE ratings and interpretation High certainty _ Definitely no different
Moderate certainty | Probably more effective Probably worse Probably no different
Low certainty May be more effective May be worse May be no different
Very low certainty Very uncertain

a Higher RR indicates better outcome

Efficacy outcomes: combination intervention (1 RCT, N = 585)

The REGAIN trial (N =585) evaluated a supervised, online, home-based group rehabilitation program for long COVID
patients with a history of severe COVID-19, compared to usual care consisting of a single online advice session and
an informational booklet.”® At 52 weeks, the program probably improved overall recovery (RR 1.55, 95% Cl 1.21-
2.00), fatigue (MD -2.00), depression (MD -1.50), and quality of life (MD 0.04), supported by moderate-certainty
evidence. However, no clear benefit was found for physical function (MD 0.50), anxiety (MD -1.80), or dyspnea (MD
-0.50), indicating uncertain or minimal effects for these outcomes (Table 7).
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Table 7. Summary of findings: combination intervention for long COVID.

Physical and mental health rehabilitation (REGAIN program)?
R vs. usual care®
1RCT*
(N =585)
Recovery [ improvement RR1.6¢
Assessed Via: No. of patients reporting “much (1.2-2.0)
better/somewhat better” health 52 wks
Fatigue MD -2.4
Assessed Vvia: PROMIS Fatigue subscore (mean (-3.8--1.0)
50 SD 10; lower = better) 12 wks
Physical function MD 0.5
Assessed Vvia: PROMIS Physical function (-1.0-2.0)
subscore (mean 50 SD 10; lower = better) 52 wks
Coghnitive function
Mental health MD -1.0
Assessed via: HADS anxiety subscale (range 0- (-1.98--0.02)
21; lower = better) 52 wks
Mental health MD -1.5
Assessed Vvia: HADS depression subscale (-2.4--0.6)
(range 0-21; lower = better) 52 wks
Quality of l'|fe or wellbeing MD 0.04
Assessed Via: PROPr score (range 0.02-1;
. (0-0.08)
higher = better)
Dyspnea MD -0.5
Assessed via. PROMIS Dyspnea Severity Short (-2.4-1.4)
Form (mean 50 SD 10; lower = better) 52 wks

GRADE ratings and interpretation High certainty Definitely se Definitely no different
Moderate certainty | Probably more effective Probably worse Probably no different
Low certainty May be more effective May be worse May be no different
Very low certainty Very uncertain

a 8 wks online, home-based, supervised, group exercise and psycho support
b Single session of advice and support with trained practitioner
c Higher RR indicates better outcome

Safety outcomes

Serious adverse Events (4 RCTs, N = 869, very low certainty)

Four randomized controlled trials (N = 869) evaluated serious adverse events (SAEs) from various long COVID
rehabilitation interventions—including CBT, telerehabilitation, TDCS with physiotherapy, and comprehensive
rehabilitation—and found extremely low SAE rates (0% to 0.02%), with no significant differences between
intervention and control groups (Table 8). Most studies did not report SAEs, except for one RCT which had 21 SAEs.
Of these, only 1 SAE - characterized by syncope with vomiting 24 hours after an exercise session - was possibly
related to the intervention. The rest were unrelated (e.g., hospital admission). However, the certainty of evidence
is very low due to serious risk of bias, small sample sizes, and very serious imprecision; the trials also lacked
reporting on non-serious or specific adverse events, making the overall safety profile uncertain.
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Table 8. Summary of findings: serious adverse events in patients with long COVID.

Basis .
. . Certainty
F - Ne f R Risk
Author Intervention Comparator ollow ( ar.1d type o elative Ris of the
up studies, total (95% ClI) .
. evidence
participants)
24 1RCT RD 0% o000
Kuut 2023 CBT Usual C
uut20 suattare weeks (N=114) (-3-3%) Very low®?
Samper- Telerehabilitation Usual Care 24 1RCT RD 0% 10/0]@)
Pardo 2023 | app weeks (N'=100) (-4-4%) Very low*¢
Santans | e o sctttenof | reatedosot. | 1RCT o | 8000
2023 o weeks (N=70) (-5-5%) Very low®
daily living management
McGregor Physical and mental Usual Care 52 1RCT RD 0.02% 10/0]0)
2024 health rehabilitation weeks (N=585) (-0.01-0.05%) Very lowfs"

a Concerns related to bias due to deviations from the intended intervention and measurement of outcome.

b Confidence interval includes no important effect and appreciable harm. Only one event was observed in the trial.

c Concerns related to bias due to the randomization process, deviations from the intended intervention, and measurement of outcome.

d Confidence interval includes no important effect and appreciable harm. No events reported in trial.

e Likely much too few participants to achieve prognostic balance. Confidence interval includes no important effect and appreciable harm. No
events reported in trial.

f All patients experienced severe COVID-19 infection, requiring hospitalization. We opted to not rate down the certainty of evidence for
indirectness because there is no current evidence that suggests the effects of the intervention may be different based on severity of the acute
COVID-19 infection.

g Concerns related to bias due to deviations from the intended intervention, missing outcome data, and measurement of outcome.

h Confidence interval includes no important effect and appreciable harm. Few events observed in the trial.

Other Considerations

Costs

As shown in Table 9, HBOT is the most expensive long COVID intervention (P2,473-P9,627/session) and is not
covered by PhilHealth. AIR programs and CBT cost P1,000-P4,500/session, with additional fees for full programs or
intake. TDCS with rehab ranges from P500-P4,500 depending on setting and equipment needs. Physical
rehabilitation strategies cost P300-P1,500/session, while telerehabilitation averages 700 per consult. The most
affordable is PBM, at P80-P300/session in public hospitals and P700-P1,500 in private clinics, though it requires

costly equipment.

Table 9. Summary of intervention costs for long COVID.

Intervention Cost Estimate (P/session) Resource Notes

AIR P1,000-P4,500* Low per session; moderate one-time
P18,000-P20,000/year (Gupta program) program fee

HBOT P2,473-P9,627 (Mean: P6,050) High cost; varies by setting; not
(Estremera; Fixilab; Valencia) PhilHealth-covered

CBT P2,000-P3,500% Moderate to high; needs trained
P1,000-P4,500* psychologist
P2,800 (intake session)*®

PBM P80-P300 (public)*’ High initial tech cost; session cost varies
P700-P1,500 (private)*®

TDCS + Rehabilitation P500 (public)*” - 4,500 (private)* High due to device, training, supervision

Exercise Training Rehabilitation | P300-P1,500 (The Fort Physio) Moderate cost; includes facility,

therapist, equipment

IMT P300-P1,500 (The Fort Physio) Low-cost devices; mostly unsupervised

Interval & Continuous Aerobic P300-P1,500 (The Fort Physio) Moderate cost; needs trained staff,

Training ergometers
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Intervention Cost Estimate (P/session) Resource Notes
Intensity Aerobic + Strength P300-P1,500 (The Fort Physio) Moderate cost; includes equipment &
Training therapist
Telerehabilitation App*° P500-P1,000 per teleconsultation Low digital delivery; varies with clinician
(average: P700)*° support
Cost effectiveness

No local research evidence was identified.

A United Kingdom-based study evaluating a program of physical and mental health rehabilitation for post-COVID-
19 patients found it to be likely cost-effective, reporting an incremental cost-effectiveness ratio (ICER) of £11,941
(P895,575) per quality-adjusted life year (QALY) and an 84% probability of being cost-effective at a £30,000
(P2,250,000) per QALY threshold.™ In addition, a recent cost-utility analysis conducted in Brazil demonstrated that
addinginspiratory muscle training (IMT) to pulmonary rehabilitation programs for post-COVID-19 patients was also
cost-effective. The study reported an ICER of US$793.93 (P44,460.08) per QALY, which was well below the country's
cost-effectiveness threshold, indicating that targeted respiratory interventions such as IMT may represent a
valuable and efficient strategy in managing long COVID symptoms.>

No cost-effectiveness studies were found for interval and continuous aerobic training, combined low- and high-
intensity aerobic training with strength training, TDCS combined with rehabilitation, PBM, CBT, HBOT,
telerehabilitation mobile applications, and AIR.

Stakeholder values, preferences and acceptability

Overall, patients with long COVID value treatments that effectively address their primary symptoms, particularly
fatigue and breathlessness. They prefer personalized approaches that are tailored to their unique needs and
limitations, as well as interventions that offer comprehensive care encompassing both physical and mental health.
Accessibility and the ability to integrate treatment into daily routines are also critical factors, along with a clear
potential for measurable improvements in quality of life and overall functioning. It is essential to recognize that
patient preferences can vary depending on individual experiences and the severity of symptoms. Therefore,
healthcare providers should prioritize shared decision-making to ensure that treatment plans are aligned with
each patient’s goals, values, and circumstances.

Physical Activity and Rehabilitative Interventions
Patients generally show a positive attitude towards exercise-based interventions:

e Exercise rehabilitation programs are highly acceptable to patients, with one study reporting a 97.4%
completion rate for a micro choice-based rehabilitation program.*

e Patientsvalue personalized exercise programs that address their specific symptoms and limitations.*

e Many patients report improvements in fatigue, functional levels, and exercise capacity following
rehabilitation interventions.>

e Combined aerobic and strength training programs are appreciated for their comprehensive approach
to improving both cardiorespiratory fitness and muscle strength.>2>

Behavioral Interventions
Patients recognize the importance of addressing both physical and mental health aspects:

e AlIRhas shown promising results, with patients reporting significant reductions in fatigue and
increased energy levels.®

e Telerehabilitation mobile applications are appreciated for their convenience and ability to provide
ongoing support, particularly in improving physical function and community social support.®
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Medical Devices and Technology
Patients show interest in innovative treatments, though preferences vary:

e HBOT has garnered attention, with 65% of patients in one study reporting clinically relevant
increases in quality of life after treatment. However, 15% experienced deterioration, indicating the
need for careful patient selection and monitoring.>

e Transcranial direct current stimulation combined with rehabilitation has shown promise in
improving physical fatigue, which is a key concern for many long COVID patients.*

Equity and feasibility

Long COVID affects millions globally, with many experiencing persistent symptoms like fatigue and cognitive
impairment.”® Social determinants such as income, education, race, and location significantly influence who is
affected and who can access care.> Equity concerns span all interventions. Addressing these disparities requires
multilevel strategies—strengthening primary care, designing culturally sensitive interventions, and prioritizing
low-resource models. Without deliberate equity efforts, long COVID therapies risk deepening existing health
gaps.ms

Physical Activity and Rehabilitative Interventions
e  Exercise-based rehabilitation shows clinical benefits but depends on access to facilities and
professionals.*®
e IMT may aid recovery but requires equipment and self-management skills, posing barriers for those
with low health literacy or limited means.*

Behavioral interventions
e Digital and psychological therapies (e.g., CBT, telerehabilitation) offer flexibility but face challenges
with internet access, digital literacy, and mental health support.**%° Even lower technology mind-
body approaches like AIR have uncertain accessibility and cultural fit.

Medical devices and technologies
e High-tech options like TDCS and PBM are typically limited to high-resource settings.®-%

Clinical Practice Guidelines on the Management of
Emerging and Re-emerging Infectious Diseases in the Philippines 30



Guideline Question 2.
MIS-C Diagnosis

What clinical and laboratory parameters should alert a health practitioner to
suspect multisystem inflammatory syndrome in children (MIS-C) with COVID-
19?

Recommendation 2.1.
We recommend the use of the following clinical parameters to increase suspicion of multisystem
inflammatory syndrome in children:
e history of COVID-19, and
o fever of at least 3 days, and
e any two of the following: gastrointestinal, cardiovascular, dermatological, conjunctivitis,
respiratory symptoms

Certainty of evidence: Low
Strength of reccommendation: Strong

Recommendation 2.2.
We recommend the use of any of the following laboratory parameters to increase suspicion of
multisystem inflammatory syndrome in children:
e C-reactive protein (CRP), D-dimer, Erythrocyte sedimentation rate (ESR), Ferritin, N-terminal
pro-B type natriuretic peptide (NT-proBNP), Troponin T

Certainty of evidence: Low
Strength of reccommendation: Strong

Recommendation 2.3.
We recommend the use of the following clinical parameters to increase suspicion of multisystem
inflammatory syndrome in neonates:

e history of COVID-19, and

e any two of the following: cardiovascular, neurological, gastrointestinal symptomes, fever

Certainty of evidence: Low
Strength of reccommendation: Strong
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Recommendation 2.4.
We recommend the use of any of the following laboratory parameters to increase suspicion of
multisystem inflammatory syndrome in neonates:
e CRP, interleukin-6 (IL-6), D-dimer, pro-B type natriuretic peptide (BNP), Troponin T, ferritin,
lactate dehydrogenase (LDH), NT-proBNP, procalcitonin

Certainty of evidence: Low
Strength of recommendation: Strong

Guideline Panel Considerations

The GP issued a strong recommendation for the use of specific clinical and laboratory parameters to support the
diagnosis of MIS-C and MIS-N, despite the low certainty of some components of the evidence base. This decision
was guided by several key considerations.

First, the recommended clinical and laboratory parameters align with existing international diagnostic criteria,
including those of the Centers for Disease Control and Prevention (CDC). Second, the panel discussed the
prevalence of symptoms, the availability and cost of laboratory tests, and the importance of using them to support
the diagnosis of multisystem inflammatory syndrome in children (MIS-C) and neonates (MIS-N).

Concerns regarding the inclusion of non-specific clinical features, such as conjunctivitis which may also occur in
other conditions like Kawasaki disease were addressed by the panel. It was agreed that these signs should remain
part of the diagnostic criteria, as their presence contributes to a heightened suspicion for diagnosing MIS-C.

The accessibility and affordability of recommended laboratory tests were also discussed. While CRP and ESR are
widely available in most settings, other tests such as IL-6 and BNP may be costly or unavailable, or both particularly
in resource-limited areas. To address this, the panel recommended that any of the suggested laboratory
parameters may be used, depending on local availability, rather than mandating a specific set of tests.

To enhance diagnostic specificity, the panel set an arbitrary but pragmatic prevalence threshold of at least 50% for
the inclusion of clinical and laboratory parameters in the recommendations for MIS-C and MIS-N. Since only one
parameter (i.e., cardiovascular) met the threshold for neonates, the top 4 most common clinical parameters were
then considered for MIS-N. As such, the panel made separate sets of recommendations for MIS-C and MIS-N.

The GP only considered history of COVID-19 as one of the criteria in the final recommendation. However, the details
of established link to SARS-CoV-2 or exposure to COVID-19 as mentioned in the CDC and WHO criteria were not
discussed.

Key Findings

e This evidence synthesis included two systematic reviews: Abbas et a/. (2024), a high-quality review of 120
studies involving 20,881 MIS-C cases in children aged 0-21 years across five continents with an established
link to SARS-CoV-2, and Mascarenhas et al. (2023), a moderate-quality review of 27 studies describing 104
neonatal MIS-N cases, primarily from Southeast Asia. Abbas et al. reported pooled clinical, laboratory, and
demographic data using standardized MIS-C definitions, while Mascarenhas et a/. adapted these criteria
for neonates.
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e In children with MIS, fever (99%), gastrointestinal (70%), cardiovascular (64%), and dermatologic (60%)
symptoms were the most common clinical signs. The most frequently elevated inflammatory markers
included CRP (86%), D-dimer (81%), ESR (66%), and ferritin (62%).

e In neonates with MIS, cardiovascular symptoms (67%), neurologic signs (41%), and gastrointestinal
symptoms (38%) were most frequently reported. The most elevated laboratory markers in neonates
included CRP (87%), IL-6 (87%), D-dimer (81%), and BNP (79%).

e Estimates are based on systematic reviews of observational studies. The certainty of the evidence is
moderate for most clinical signs and low for most laboratory markers, mainly due to variability across
studies and concerns about publication bias.

Background

MIS-Cis a severe post-infectious complication of COVID-19, typically occurring 3 to 4 weeks after COVID-19 infection,
suggesting an immune-mediated rather than acute viral process. Since its first report in eight children in the United
Kingdom®?, MIS-C has been recognized as a cause of significant morbidity and mortality, primarily affecting older
children (=5 years) and adolescents. Common comorbidities among affected individuals include obesity and
asthma. While the incidence of MIS-C has gradually declined, likely due to the emergence of less virulent SARS-CoV-
2 strains and increasing population immunity, its potential for severe complications continues to warrant vigilance.

Variations in the reported incidence of MIS-C in different settings across the country highlights the need for an
accurate diagnosis. However, diagnosis is challenging as there are variable case definitions for MIS-C and because
some clinical features of MIS-C may also be seen in other types of infections and childhood rheumatic diseases.
The case definitions from the WHO,* United States Centers for Disease Control and Prevention (CDC),% and the
Royal College of Pediatrics and Child Health (RCPCH)®® have been the most commonly used (see Table 10). MIS-C
cases may be misclassified depending on which case definition is used (e.g., RCPCH may include more cases as it
does not require proven or probable SARS-CoV-2 infection while CDC may miss cases because of the requirement
for 22 organ system involvement®’).

Table 10. Current criteria used to diagnose MIS-C.

Criteria United States CDC WHO
Age <21years 0-19 years
Fever Temperature 238°C for =24 h OR Subjective fever | Fever for =3 days
224 h
Clinical Both of the following: At least 2 of the following:
symptoms 1. Severeillness (hospitalized); and 1. Rash, conjunctivitis, and mucocutaneous
2. =22 organ systems involved inflammation
2. Hypotension or shock
3. Cardiacinvolvement?
4. Coagulopathy
5. Acute gastrointestinal symptoms
Inflammation | Laboratory evidence of inflammation, Elevated inflammation markers, including any of the
including but not limited to, 1 or more of the following:
following: 1. 1TESR
1. 1ESR 7. 1LDH 2. 1CRP
2. 1TCRP 8. 1IL-6 3. 1 procalcitonin
3. tprocalcitonin 9. Neutrophilia
4. 1 fibrinogen 10. Lymphopenia
5. 1 D-dimer 11. Hypoalbuminemia
6. 1 ferritin
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Criteria United States CDC WHO
Link to SARS- | Current or recent findings of the following Current or recent findings of the ff:
CoV-2 1. (+)polymerase 3. (+)antigentest 1. (+)PCR

chainreaction 4. COVID exposure 2. (+)serology
(PCR) within 4 weeks 3. (+)antigen test
2. (+)serology 4. likely COVID-19 contact
Exclusion No alternative diagnosis No obvious microbial cause

*In the WHO case definition, cardiac involvement is defined as the presence of myocardial dysfunction, pericarditis, valvulitis, or coronary
abnormalities (including findings on echocardiogram or elevated levels of troponin / NT-proBNP.

Summary of the Evidence

Characteristics of included studies

Two systematic reviews focusing on children (Abbas 2024)%” and neonates (Mascarenhas 2023)% were included in
this evidence synthesis. The systematic reviews by Abbas 2024 and Mascarenhas 2023 were appraised to have
“high” and “moderate” methodological quality, respectively.

Abbas et al. 2024 evaluated 120 records, totaling 20,881 MIS-C cases across 5 continents.®” The population in this
review included children between 0-21 years old with an established link to SARS-CoV-2 and diagnosed with MIS-
C using WHO, CDC, and other standardized case definitions. The overall mean age of patients with MIS-C was 7.8
years (95% Cl 7.4-8.3 years, 92 studies), with 59.5% being males. Most of the included primary studies in this review
were of moderate quality (no serious risk of bias). Pooled estimates of clinical manifestations, abnormal laboratory
findings, imaging studies, management strategies, demographic factors (age, gender, race), and comorbidities
(obesity, asthma, systemic disease) were calculated.

Mascarenhas et al. 2023 focused on 27 studies (17 case reports, 7 case series, 3 cross-sectional observational
studies) reporting on the characteristics and diagnostic classification of multisystem inflammatory syndrome in
104 neonates (MIS-N).% A large proportion (91.3%) of reported cases belonged to the Southeast Asian region, were
males (60.2%), with a mean gestational age of 35.9 + 3.3 weeks and mean birth weight of 2,255.7 + 783.7 g. The MIS-
C diagnostic criteria from WHO and CDC were modified for neonates, specifically:

1. onset of symptoms from birth to 28 days of life;
fever and/or with features suggestive of =2 organ system involvement (as fever is relatively uncommon
in neonatal period);

3. laboratory evidence of elevated inflammatory markers (CRP, procalcitonin, ESR, LDH, D-dimer, IL-6,
ferritin, fibrinogen);

4. evidence of SARS-CoV-2 in neonate (+1gG or IgM antibodies with negative antigen); mother (any history
of COVID or positive SARS-CoV-2 antigen or IgM or IgG antibody); and

5. noalternative diagnosis given to explain clinical features.

Subgroup: Children

Prevalence of specific clinical signs and symptoms in children

Almost all (99%) of children with MIS-C had fever. In terms of organ system involvement, gastrointestinal
involvement was most common (70 per 100), followed by dermatological (60 per 100), and cardiovascular (64 per
100). Respiratory, musculoskeletal, renal, and neurological symptoms occurred in less than 50% of cases.

Prevalence of elevated laboratory markers in children

Most MIS-C patients had elevated CRP (86 per 100), D-dimer (81 per 100), ESR (66 per 100), ferritin (62 per 100),
and NT-proBNP (57 per 100). High BNP, IL-6, and LDH were less common in children compared to neonates. The
average values of each of these markers are listed in Table 11.
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Table 11. Mean values of laboratory parameters in MIS-C and MIS-N.

MIS-C MIS-N
Laboratory parameters Ne of Mean laboratory values (95% Ne of Mean laboratory values
participants Cl) participants (95% ClI)

ESR (mm/hr) 1,614 53.2 (48.8-57.5) 22 14.7 (10.9-18.6)
CRP (mg/dL) 4,033 16.2 (14.9-17.6) 102 19.1 (16.6-49.0)
Ferritin (ng/mL) 3,751 567.2 (515.6-618.8) 70 407 (300.8-1,012.5)
Procalcitonin (ng/mL) 1,932 11.1 (6.5-15.8) 72 15.0 (4.0-15.0)
IL-6 (pg/mL) 1,044 151.5 (99.1-203.8) 15 42.0 (20.4-68.4)
LDH (U/L) 1,691 414.1 (348.8-479.4) 89 998.4 (983-2,362.5)
BNP (pg/mL) 1,184 1,050.4 (421.6-1,679.2) - -
NT-proBNP (pg/mL) 2,580 6,717.5 (5,123.5-8,311.5) 48 17,423 (7,361-30,000)
Troponin-T (ng/mL) 621 0.1(0.0-0.2) 30 0.20(0.11-0.92)
D dimer (ng/mL) 3,596 3,516.9 (2,970.9-4,062.9) 95 4,740.4 (1,284.5-6,570.8)

NOTE: Estimates are of LOW certainty for children due to publication bias and significant heterogeneity except for LDH (moderate certainty due
to the absence of publication bias). Estimates for neonates are of LOW certainty due to very serious risk of bias due to the nature of the included
study designs (case series, case reports).

Subgroup: Neonates

Prevalence of specific clinical signs and symptoms in neonates

In contrast to children, a lower proportion of neonates with MIS-N exhibited fever (20 per 100) and dermatological
signs (12 per 100). The most common clinical presentation of MIS-N was cardiac, which occurred in 67 per 100
neonates (moderate certainty). Presentations included shock, arrhythmia with echocardiographic abnormalities,
and persistent pulmonary hypertension of the newborn (PPHN). Neurologic involvement (e.g., encephalopathy,
seizure) followed at 41 per 100, then gastrointestinal involvement (e.g., abdominal distension, diarrhea,
vomiting, refusal to feed) at 38 per 100.

Prevalence of elevated laboratory markers in neonates

Most MIS-N patients had elevated laboratory markers except for ESR (5 per 100). The most common included CRP
(87 per 100), IL-6 (87 per 100), D-dimer (81 per 100), BNP (79 per 100), Troponin T (69 per 100), ferritin (67 per 100),
and LDH (62 per 100). The average values of each of these markers are listed in Table 10.

GRADE summary of findings table
Tables 12 and 13 show the prevalence of clinical signs/symptoms and elevated laboratory markers in MIS-C,
respectively.
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Table 12. Prevalence of specific clinical signs in MIS-C and MIS-N.

Clinical Ne of Overall prevalence Prevalence in Prevalencein Certaint
signs/symptoms participants (95% ClI) children (95% ClI) neonates (95% Cl) y
Fever 14,517 81% (8-100) 99% (98-99) 20% (13-29) @GLBOCV)VO
Cardiovascular? 18,518 64% (63-56) 64% (63-65) 67% (57-76) o600
Moderate
Gastrointestinal® 19,476 55% (33-75) 70% (69-70) 38% (29-49) @?gv)vo
Conjunctivitis 12,917 55% (54-56) 55% (54-56) Not reported o600
Moderate

Dermatological 18,854 31% (8-71) 60% (59-61) 12% (6-19) o600
’ Moderate

) )@

d 0, - 0, — 0, =

Neurological 18,695 27% (13-46) 17% (16-17) 41% (32-51) Moderate
Respiratory® 18,823 24% (9-52) 42% (42-43) 12% (6-19) @GESVO
Musculoskeletalf 12,322 19% (18-19) 19% (18-19) - @?gv)vo
Lymphadenopathy 9,165 16% (16-17) 16% (16-17) - @?gv)vo
Renale 15,880 9% (2-31) 20% (20-21) 3% (1-8) 5000
’ Moderate

a Cardiovascular: acute cardiac dysfunction, hypotension, bradycardia, tachycardia, chest pain
b Gastrointestinal symptoms: abdominal pain, diarrhea, nausea/vomiting, refusal to eat/loss of appetite, hepatosplenomegaly/

splenomegaly

c Dermatological symptoms: rash, desquamative skin, mucus membrane/oral changes
d Neurological symptoms: headache, seizures, altered mentation, irritability, meningismus/nuchal rigidity
e Respiratory symptoms: upper respiratory signs, sore throat, cough, hypoxia, rhinitis, tachypnea, distress
f Musculoskeletal symptoms: arthralgia, arthritis, myalgia
g Renal symptoms: dysuria, oliguria, hematuria
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Table 13. Proportion of patients with elevated laboratory markers in MIS-C and MIS-N.

Certainty of the Evidence

Laboratory Ne of Overall prevalence Prevalencein Prevalence in Certaint
parameters participants (95% ClI) children (95% ClI) neonates (95% Cl) y

1 CRP 7,904 86% (85-87) 86% (85-87) 87% (60-98)

1 D-dimer 8,457 81% (80-82) 81% (80-82) 81% (72-88)

1 Ferritin 7,652 62% (60-63) 62% (60-63) 67% (55-78)
1 NT-proBNP 4,397 55% (53-57) 57% (52-59) 54% (52-56) EBGLBSIO
1IL-6 6,252 53% (9-93) 19% (18-20) 87% (60-98) GBGLBSIO
1 BNP 1971 53% (18-85) 27% (25-29) 79% (65-90) EBGLBSIO
1 Troponin T 3,996 50% (49-52) 50% (49-52) 69% (39-91) EBGLBSIO
lelele)

LDH 1,624 49% (34— % (37-41 2% (51-72
1 ,6 9% (34-65) 39% (3 ) 62% (5 ) Moderate
1 Procalcitonin 2,228 49% (47-51) 49% (47-51) 50% (38-62) EBGLBSIO
T ESR 2,388 25% (2-84) 66% (62-67) 5% (0-23) EBGLBSIO

The prevalence estimates were based on low to moderate certainty of evidence. Evidence was downgraded due
to seriousinconsistency across the studies included in the systematic reviews and was downgraded further in some
situations if results showed high risk of publication bias. Regarding the certainty for the estimated average values
for each laboratory parameter, these were based on low certainty of evidence due to publication bias and
inconsistency (for children) or very serious risk of bias due to the inclusion of case reports and case series (for

neonates), which could have overrepresented extreme cases.

Other Considerations

Resource implications (Cost/cost-effectiveness)
No research evidence identified. The cost of laboratory tests may vary per institution or area.

Stakeholder values, preferences, and acceptability
No research evidence identified.

Equity and feasibility
No research evidence identified.
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Guideline Question 3.
2024-2025 COVID-19 Vaccines

Should the 2024-2025 versions of monovalent COVID-19 vaccines be given to
adults, adolescents, and children to prevent COVID-19?

Recommendation 3.
We suggest the use of 2024-2025 versions of monovalent COVID-19 vaccine for adults, adolescents,
children, and immunocompromised individuals.

Certainty of evidence: Very Low
Strength of recommendation: Weak

Guideline Panel Considerations

The GP noted that the available evidence was for the 2023-2024 versions of COVID-19 vaccines. Despite the very
low certainty of the available evidence, the panel recognized the public health value of updated COVID-19
vaccination. The panel emphasized that the benefits of vaccination, particularly for high-risk groups, outweigh the
potential risks.

The panel highlighted several implementation and feasibility concerns. These included the high retail cost of
P3,220.00 to P7,658.00 per dose, increased delivery costs in rural areas, and persistent cold chain logistics
challenges, particularly for mRNA vaccines. These factors may limit equitable access since these could make the
vaccine unaffordable without government subsidy and challenging to implement equitably in geographically
isolated and disadvantaged communities.

The low uptake of booster doses and concerns regarding the timeliness of vaccine rollout, particularly with the
rapid development of newer vaccine formulations, further complicate implementation. Vaccine hesitancy, fueled
by misinformation and past controversies such as the Dengvaxia issue, remains a significant barrier to widespread
acceptance, particularly in rural or less-informed populations, despite public recognition of the importance of
protection against severe disease.

The panel highlighted the need for predictive modeling studies to address ongoing uncertainties regarding the
evolution of COVID-19 variants and the durability of protection provided by updated vaccines.

The latest WHO recommendation on vaccine composition® as well as the latest statement on prevalence of
variants under monitoring (VUMs)™, released May 15, 2025 and June 25, 2025, respectively, were not discussed.

In light of these considerations, the panel supported a weak, evidence-informed recommendation for the use of
updated COVID-19 vaccines, with recognition of the current limitations in direct evidence and the importance of
addressing feasibility, accessibility, and public acceptance in the local context.

Key Findings

e Since there was no direct evidence available for 2024-2025 monovalent COVID-19 vaccines, the United
States CDC Advisory Committee on Immunization Practices (ACIP) guidelines was adapted based on the
AGREE Il tool. The evidence base for CDC ACIP consisted of observational studies regarding 2023-2024
COVID-19 vaccines with no serious concerns about risk of bias, inconsistency, or imprecision.
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e For adolescents and adults (age =12 years old), updated COVID-19 vaccines reduce the risk of medically-
attended COVID-19 by 43%, hospitalization by 44% and mortality by 23% compared to those who are
unvaccinated. Similarly, among infants and children (6 months to 11 years old), updated COVID-19
vaccines reduce the risk of medically-attended COVID-19 by 80%, hospitalization by 44% and mortality by
23% compared to those who are unvaccinated.

e For adults aged 65 years and older, protection from the updated COVID-19 vaccine against medically-
attended illness and hospitalization declined substantially over time, showing little to no benefit by 4 to
10 months after vaccination. However, the vaccine may still offer moderate protection against severe
outcomes such as thromboembolic events, intensive care unit admission, and death within the first 5
months, but the evidence is very uncertain.

e Among moderately or severely immunocompromised adults, vaccine effectiveness against
hospitalization also declined over time, from modest protection shortly after vaccination to very little or
no benefit by 4 to 6 months, but the evidence is very uncertain.

e The incidence of pre-specified serious adverse events which include anaphylaxis, and
myocarditis/pericarditis were rare.

e The overall certainty of evidence was very low because it was downgraded for indirectness since pooled
evidence was based on the 2023-2024 monovalent COVID-19 vaccine. Moreover, data for infants and
children were mostly indirect outcomes derived from adolescents and adults.

Background

With the lifting of the state of public health emergency due to COVID-19 in July 2023, COVID-19 testing rates in the
Philippines declined sharply. Reported daily cases in December of 2023 averaged 500 (3.135 per million people),
while testing dropped from 78,280 tests during the same period last year to just 2,234 as hospitals and institutions
eased routine testing requirements.”> Consequently, the actual incidence of COVID-19 in the Philippines remains
unknown. Although hospitalization and death rates have remained relatively low in the general vaccinated
population, elderly and immunocompromised individuals continue to be vulnerable, based on indirect data from
the United Kingdom and the United States.”" This vulnerability is partly attributed to shifts in circulating strains
and the potential for immune evasion among those immunized with non-specific COVID-19 vaccines. The
antigenically distinct KP.2 and JN.1 strains of the Omicron variant now predominate worldwide.”™ However, local
sequencing efforts have analyzed only 287 samples, with no new cases detected in the past four weeks. The JN.1
strain was first identified in September 2023, while KP.2, a descendant of JN.1, was designated a variant under
monitoring in May 2024.” These developments led to the formulation of monovalent vaccines targeting the spike
proteins of JN.1 and KP.2 for the 2024-2025 vaccination cycle.

Several monovalent COVID-19 vaccines have received emergency use authorization from the Philippine Food and
Drug Administration (FDA). However, many vaccines recommended in the 2023 Philippine Clinical Practice
Guidelines (e.g., Vaxzevria, CoronaVac, Jcovden) lack specificity against Omicron variants. Among the authorized
monovalent vaccines, only two mRNA vaccines (Spikevax and Comirnaty) and one protein subunit vaccine
(Nuvaxovid/Covovax) were relevant to the research question. The primary aim of this review is therefore to
determine whether these 2024-2025 versions of the COVID-19 vaccine should be given to adults, adolescents, and
children in the Philippines to prevent COVID-19.

Summary of the Evidence

Characteristics of included studies

Primary studies using the 2024-2025 vaccines were sought, however none met the inclusion criteria except for one
ongoing study expected to conclude by April 2025.” With no direct evidence available, the next best evidence came
from the 2023-2024 COVID-19 vaccines, which formed the basis of the nine guidelines and guidance documents.®*
8 Following the DOH Manual for Clinical Practice Guideline Development and the GRADE-ADOLOPMENT Process,®
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the AGREE Il tool was used to appraise these guidelines. The highest rating (96% overall, 88% for rigor of
development) came from the United States CDC ACIP guidelines.®

The United States CDC guidelines were selected for adopting similar a priorioutcomes: COVID-19 incidence, severe
disease, hospitalization, mortality, and safety. Specifically, efficacy outcomes included medically attended COVID-
19 cases (i.e., emergency department or urgent care visits), COVID-19 hospitalizations, and COVID-19-related
deaths for adolescents, adults, infants, and children. Safety outcomes covered specific adverse events: anaphylaxis
and myocarditis or pericarditis for adults and adolescents (aged =12 years old), with MIS-C added for infants and
children (6 months to 11 years of age).

Efficacy outcomes: Adolescents and adults (212 years old)

Medically-attended COVID-19

All efficacy outcomes were expressed in terms of vaccine effectiveness (VE). VE refers to the ability of the vaccine
to prevent specific outcomes in a real-life situation. It is proportional to vaccine potency or efficacy but is affected
by several factors including the target population, storage, administration, cost and accessibility. It is expressed as
a rate difference and uses the odds ratio (OR) of developing the outcome despite vaccination.

The updated COVID-19 vaccine may reduce the risk of medically-attended COVID-19 (i.e., emergency department
and urgent care visits) in adolescents and adults aged =12 years (pooled VE: 43%, 95% Cl 30-54%), but the evidence
is very uncertain due to very low certainty of evidence (5 observational studies, N=27,478 cases / 190,528 controls).

Hospitalization
The updated COVID-19 vaccine may reduce the risk of hospitalization due to COVID-19, with a pooled VE of 44%

(95% Cl 34-52%), but the evidence is very uncertain due to very low certainty (8 observational studies, N = 24,878
cases /166,023 controls).

Death

The updated COVID-19 vaccine may reduce the risk of death from COVID-19, with a pooled VE of 38% (95% CI 8-
36%), but the evidence is very uncertain due to very low certainty of evidence (3 observational studies, N =1,130 /
343,558 exposed vs. 955 / 50,504,700 unexposed).

Efficacy outcomes: Infants and children (6 months to 11 years old)

Medically-attended COVID-19

Among infants and children, one study demonstrated that the updated COVID-19 vaccine reduced medically-
attended COVID-19 (i.e., emergency department and urgent care visits) (VE: 80%, 95% Cl 42-96%)

Hospitalization and death

The updated COVID-19 vaccine exhibited an effectiveness of 44% (95% Cl 34-52%) in reducing hospitalization risk
and 38% (95% Cl 8-36%) for death. Effects of vaccination on children were based on estimates from adolescents
and adults but further downgraded due to very serious indirectness.

Efficacy outcomes: Older adults (265 years old)

Medically-attended COVID-19

Analysis of data (September 2023 to August 2024) from Virtual SARS-CoV-2, Influenza, and Other respiratory viruses
Network (VISION) showed that for adults =65 years old, VE for medically-attended COVID-19 decreased to 20% (95%
Cl11-27%) at 120-179 days after vaccination which further decreased to VE 1% (95% CI -7-8%) at 180-299 days after
vaccination.

Hospitalization
For the same age group, VE for hospitalization decreased to 19% (95% Cl 7-30%) at 120-179 days after vaccination.

There was further decrease to VE -4% (95% Cl -16-7%) at 180-299 days after vaccination.
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Thromboembolic events, deaths, and intensive care unit (ICU) admission or death

VE against critical outcomes was as follows: (i) thromboembolic events (median follow-up of 74 days) remained at
53% (95% ClI 23-71%); (ii) death (median follow-up of 104 days) at 47% (95% Cl 15-67%); and (iii) ICU
admission/death at 43% (95% Cl 18-60%) at <5 months after vaccination.®®

Efficacy outcomes: Moderately or severely immunocompromised adults (=218 years old)

Hospitalization

Analysis of data from VISION (September 2023-August 2024) showed that for immunocompromised adults =18
years old, VE for hospitalization was at 36% (95% Cl| 22-48) less than 2 months after vaccination. It decreased to VE
23% (95% Cl 6-36%) at 60-119 days after vaccination which further decreased to VE 1% (95% Cl -28-23%) at 120-
179 days after vaccination.®

Safety outcomes

Myocarditis and Pericarditis (2 observational studies, very low certainty)

Observational data on serious adverse events were reviewed. One analysis from Vaccine Safety Datalink (VSD)
evaluated chart-reviewed cases of myocarditis and pericarditis occurring in a 0-7-day risk interval among persons
aged 5 to 39 years following a booster dose of the original monovalent vaccine and a booster dose of the bivalent
vaccine.

The rate of myocarditis and pericarditis per million doses varied by age group, sex, vaccine, and dose. For children
ages 5 to 11 years, there were no cases of myocarditis or pericarditis observed. For adolescents and adults, the
highest incidence rate of myocarditis and pericarditis was observed among males ages 16 to 17 years receiving the
original monovalent Pfizer booster dose (188.0, 95% Cl 86.0-356.9 per million doses). The highest incidence rate
following a bivalent booster dose was observed among males 30-39 years receiving the Moderna vaccine (23.9,
95% Cl 0.6-133.2 per million doses), however due to low uptake of the bivalent booster, incidence rates of
myocarditis and pericarditis should be interpreted with caution.

Anaphylaxis (1 observational study, very low certainty of evidence)

One analysis of data from VSD evaluated chart-reviewed cases of anaphylaxis among all vaccinated persons aged
=12 years following either dose of the original monovalent primary series was conducted. Based on events
occurring in a 0-1-day risk interval after vaccination, the estimated incidence rates of confirmed anaphylaxis were
5.1 (95% Cl 3.3-7.4) per million doses of Moderna, and 4.8 (95% ClI 3.2-6.9) per million doses of Pfizer. Due to low
uptake, there were no data to inform harms of Novavax in VSD.

GRADE summary of findings table
Tables 14-17 show the outcomes of 2023-2024 COVID-19 vaccines in adolescents and adults (=12 years old), infants
and children (6 months to 12 years old), the elderly (=65 years old), and the immunocompromised, respectively.
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Table 14. Summary of outcomes of 2023-2024 COVID-19 vaccines in adolescents and adults (=12 years old).

myocarditis/pericarditis)

vaccine (23.9,95% C1 0.6-133.2
per million doses).

Estimated incidence rates of
confirmed anaphylaxis were 5.1
(95% CI 3.3-7.4) per million
doses of Moderna, and 4.8 (95%
Cl3.2-6.9) per million doses of
Pfizer.

Basis
- Ne and type of Effect . Certainty of
Critical outcomes ( . yP . 95% ClI Interpretation . y
studies, total estimate evidence
participants)
Medically attended COVID- 5 observational
1 tudies (N = 27,47
2 studies (N =27,478 VE43 30,54 Benefit ®000
(emergency department / cases, 190,528 Very low??
urgent care visits) controls)
8 observational
. studies (N =24,878 , ®O00
Hospitalization cases, 166,023 VE 44 34,52 Benefit Very low®
controls)
3 observational
studies (N =1,130 . o000
Death ’ VE 23 8,36 Benef|
eat cases, 343,558 )3 enefit Very low®®
controls)
Highest incidence rate of
myocarditis and pericarditis
among males ages 16-17 years
receiving the original
monovalent Pfizer booster dose
(188.0, 95% Cl 86.0-356.9 per
million doses). The highest
incidence rate following a
Serious adverse events bivalent booster dose was
. 2 observational observed among males 30-39 . OO0
(anaphylaxis, . L Inconclusive b
studies years receiving the Moderna Very low®

a Observational study design limitations

b Serious indirectness
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Table 15. Summary of outcomes of 2023-2024 COVID-19 vaccines in infants and children (6 mo to 11y old).

Basis
.. Ne and type of Effect . Certainty of
Critical outcomes ( . yp . 95% CI Interpretation . y
studies, total estimate evidence
participants)
. 1 observational study
rged'ca"y attended COVID- (N =1,331 cases, VE 80 42,96 Benefit 32 PI?WQ,
29,133 controls) y
8 observational
P studies (N = 24,878 ' OO0
Hospitalization cases, 166,023 VE 44 34,52 Benefit Very low®
controls)
3 observational
studies (N =1,130 ) 1000
Death cases, 343,558 VE 23 8,36 Benefit Very low??
controls)
. For children ages 5 to 11 years,
Serious adverse events there were no cases of 000
(anaphylaxis, 1 observational study L . . Inconclusive o b
o . - myocarditis or pericarditis Very low®
myocarditis/pericarditis)
observed.
a Observational study design limitations
b Serious indirectness
Table 16. Summary of outcomes of 2023-2024 COVID-19 vaccines in the elderly (=65 years old).
Basis
.- Ne f Eff . i f
Critical outcomes ( ar.1d typeo . ect 95% CI Interpretation Cert.alnty ©
studies, total estimate evidence
participants)
Medically attended COVID-19 .
lob t l
infection © ssetr:(j lona VE 20 11,27 Benefit 3298/\/9}
4 to 6 months after vaccination y y
Medically attended COVID-19 .
lob t l
infection © ssetr:(j lona VE1 -7,8 Inconclusive \G/ZE)I?WQ,
>6 months after vaccination y y
Hospitalization 1 observational ) 1000
4 to 6 months after vaccination study VEL 7,30 S Very low®P
Hospitalizati .
ospitalization o 1 observational VE 4 16,7 Inconclusive 1000
=6 months after vaccination study Very low?P
Thromboembollc events 1 observational VES3 23,71 Benefit o000
(median follow-up 74 days) study Very low??
Death 1 observational VE 47 15, 67 Benefit 1000)
(median follow-up 104 days) study Very low??
ICU a.dmlsswn/ death 1 observational VE43 18, 60 Benefit 1000)
(median follow-up 149 days) study Very low®P
a Observational study design limitations
b Serious indirectness
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Table 17. Summary of outcomes of 2023-2024 COVID-19 vaccines in immunocompromised adults.

Basis
.. Ne and type of Effect . Certainty of
Critical outcomes ( . yp . 95% CI Interpretation . y
studies, total estimate evidence
participants)
Hospitalizati )
ospitalization . 1 observational study VE 36% 22,48 Benefit eooqb
<2 months after vaccination Very low®
Hospitalization . 0 ' a0O00
Benef|
9-4 months after vaccination 1 observational study VE 23% 6,36 enefit Very low?®
Hospitalization . . a0O00O
VE 19 -28,23 |
4-6 months after vaccination 1 observational study Yo , nconclusive Very low®

a Observational study design limitations
b Serious indirectness

Certainty of the Evidence

Overall, the certainty of evidence is rated as very low.

Evidence for adults and adolescents came from observational studies, including preprints, with no serious
concerns about risk of bias, inconsistency, or imprecision.®’ Similarly, outcomes for infants and children are based
on observational studies with no major concerns about bias, inconsistency, or imprecision. However,
hospitalization, death, and serious adverse events due to COVID-19 were downgraded for indirectness, as the
evidence was drawn from studies on adults and adolescents. Since these outcomes are based on 2023-2024
vaccines which were mostly trials conducted in the United States,® certainty of evidence is further downgraded for
indirectness.

Evidence for subgroup analysis among individuals with risk factors was primarily derived from non-randomized,
indirect studies. For the elderly subgroup, the certainty of evidence was downgraded due to risk of bias (since the
data originated from internal United States CDC reports) and indirectness, as the evidence was based on earlier
vaccine versions and drawn from heterogeneous population groups.

Other Considerations

Estimated costs

The retail costs (cost of good, excluding distribution and administration costs) of privately sold vaccines are
approximately as follows: Spikevax US$129.00-US$141.80 (P7,224.00-P7,940.80) per dose in the United States;
Novovax USS$141.70 (P7,935.20) per dose in the United States;*® and Pfizer US$57.50-US$136.75 (P3,220.00-
P7,658.00) per dose in the United States,® £79-£99 (P5,925-P7,425) in the United Kingdom.” These prices are not
the negotiated rates between governments and manufacturers and are therefore likely overestimated. Local data
from 2022 estimated routine COVID-19 vaccine delivery costs at P179-P656 per dose, reflecting lower delivery
volumes. This estimate, based on a payer perspective, included costs across all levels of the health system,
including contributions from development partners and donors. The report also highlighted that lower vaccine
delivery volumes are associated with higher per-dose costs. This is particularly relevant given the wide variation
across regions, with delivery costs notably lower in urban areas compared to rural ones. Moreover, for the current
2024-2025 vaccine, costs are expected to be higher in the absence of routine vaccination programs.*

Cost-effectiveness of vaccination

Vaccination and vaccination campaigns were both deemed cost-effective based on two studies. The first study, a
cost-effectiveness study from the United States, assessed the 2024-2025 COVID-19 vaccine compared to no
vaccination using a payer perspective. For individuals over 65 years of age, the ICER was dominant (i.e.,cost-
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saving). For those over 18 years of age, the ICER was US$18,289 (P1,024,184) per QALY, below their US$50,000
(P2,800,000) willingness-to-pay (WTP) threshold.™ In the United Kingdom, a similar study from a healthcare
perspective compared the 2024 Moderna vaccination campaign to no vaccination campaign. The estimated ICER
was £8,540 (P640,500) per QALY gained when the campaign was targeted to adults 265 years of age, which is well
below their £20,000 (P1,500,000) WTP threshold.”™ No similar cost-effectiveness studies, even for prior COVID-19
vaccines, have been found for the Philippines.

Stakeholder values, preferences, and acceptability

The COVID-19 National Vaccination Program (CNVP) initially aimed to vaccinate 70 million individuals (63% of the
eligible population) in 2021. The target was increased to 70% of the eligible population (approximately 77 million
individuals) for 2022. While the Philippines achieved a 45.37% vaccination rate in 2021, which increased to 66.12%
in 2022, booster dose uptake remained low. Vaccine hesitancy, fueled by fear, misinformation, and concerns about
adverse effects, contributed to this low uptake.®

Results suggest that young participants and those with higher education levels are more likely to take the vaccine
as the proportion of unvaccinated individuals increases with age. Those who indicated that the COVID-19 vaccines
are safe and needed to protect one’s health were more likely to get vaccinated. Participants who know about
vaccine brands, compositions, and doses, as well as vaccination effectiveness and side effects after vaccination
being considered normal, have a higher tendency to decide to get vaccinated than those with little or no knowledge
of these things. Those who have public health insurance are more likely to get vaccinated.” Sex, employment
status, and family income were unrelated to the study’s vaccination decision, probably because the Philippine
government made COVID-19 vaccines free for all its citizens; thus, financial incapacity and unemployment did not
deter anyone from getting vaccinated. Men and women received the vaccines to comply with institutional
requirements. Employees generally opted to get vaccinated.

People with long standing illness were not likely to get vaccinated against COVID-19. Vaccine hesitancy remains to
be an issue among those with health problems. The lowest confidence rating was related to the vaccine’s side
effects, followed by doubt about its safety.* The decline in the COVID-19 vaccine confidence in the Philippines may
have been influenced by the Dengvaxia vaccine fiasco in 2017. The controversy caused the vaccine confidence of
Filipinos to decline from 93% in 2015 to 32% in 2018.% Traumatic experiences concerning previous vaccination and
information obtained from traditional, social media, and neighbors further contribute to delay and refusal of
vaccination.®®

The likelihood of getting vaccinated decreases as the region gets further away from the NCR as urbanization
significantly determines the vaccine acceptance rate. Vaccine awareness of participants in this study is generally
high as most lived in urban areas. There was high awareness in NCR and Luzon.**

Equity and feasibility

A preprint reported that COVID-19 mortality rates per 100,000 population were highest in Benguet, followed by
Cagayan and Bataan. The study identified poverty incidence and hospital bed availability per 100,000 population
as independent predictors of mortality.”” However, it did not account for vaccination as a confounder, though it
included mortality data from 2020-2023 (note that the first COVID-19 vaccine in the Philippines was delivered in
March 2021). While vaccination can prevent deaths, its incremental benefit is likely greater in impoverished areas.
However, vaccination coverage remains uneven. NCR has the highest vaccination rates, whereas the Cordillera
Administrative Region (CAR), where Benguet is located, has the lowest.®® At an individual level, vaccine uptake in
the Philippines is also influenced by age, educational attainment, and awareness of COVID-19 vaccination.*

Equitable distribution was influenced not only by geographic factors but also by socioeconomic status, exposure
to (mis)information, social influence, and deeply rooted religious beliefs, all of which historically shaped COVID-19
vaccine perceptions and, ultimately, uptake.*
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Evidence suggests that COVID-19 vaccination can be feasibly integrated into primary care and may even serve as a
facilitator for integrating other public health interventions in primary care.'® However, cold chain requirements
remain a challenging feasibility issue. For example, the Moderna vaccine must be stored at -50°C to -15°C until its
expiration date, or at 2°C to 8°C for up to 30 days.'™ Another concern is the timeliness, relevance, and availability
of the 2024-2025 vaccine, given that Pfizer has already begun marketing a 2025-2026 formula ahead of FDA
approval.l®
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Guideline Question 4.
Alternative Leptospirosis Prophylaxis

Should azithromycin, cephalosporin, or amoxicillin be used as alternative
post-exposure prophylactic drugs for leptospirosis?

Recommendation 4.1.
We suggest the use of azithromycin as an alternative post-exposure prophylaxis for leptospirosis in
adults.

Certainty of evidence: Very Low
Strength of recommendation: Weak

Recommendation 4.2.
We suggest the use of amoxicillin as an alternative post-exposure prophylaxis for leptospirosis in
adults.

Certainty of evidence: Very Low
Strength of recommendation: Weak

Recommendation 4.3.
We recommend against the use of cephalosporin as an alternative post-exposure prophylaxis for
leptospirosis in adults.

Certainty of evidence: Very Low (no evidence)
Strength of recommendation: Strong

Guideline Panel Considerations

The GP noted that the included study compared azithromycin, amoxicillin, and cephalosporin to doxycycline.
Panel members also considered indirect evidence comparing azithromycin and penicillin to no intervention.

Aweak recommendation for the use of azithromycin as an alternative post-exposure prophylaxis is made based on
very low certainty evidence. Despite the absence of direct evidence for its use in post-exposure settings, its
potential efficacy for pre-exposure prophylaxis, acceptable safety profile, and oral route of administration make it
a reasonable alternative, particularly in settings where doxycycline is unavailable, contraindicated, or impractical
to deploy. The recommendation reflects both the need for feasible alternatives in high-risk, flood-prone, or rural
communities and the uncertainty of current evidence.

A weak recommendation for the use of amoxicillin as an alternative post-exposure prophylaxis is similarly based
on very low certainty evidence. While no direct research evidence supports its use for prophylaxis, amoxicillin is
known to be effective in the treatment of mild leptospirosis based on the National Antibiotic Guidelines, ® is widely
available, affordable, and generally well tolerated. Its accessibility in resource-limited settings, particularly where
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doxycycline or azithromycin may not be suitable, contributed to the recommendation, while acknowledging the
substantial uncertainty regarding its preventive effectiveness.

A strong recommendation against the use of cephalosporins for post-exposure prophylaxis is made, given the
complete absence of evidence supporting their effectiveness in this role.

Overall, the GP recognized significant logistical challenges in the pre-positioning and rapid deployment of
doxycycline, particularly in rural and flood-prone communities where the burden of leptospirosis is highest. The
panel also acknowledged the absence of direct evidence for alternative antibiotics as post-exposure prophylaxis
but emphasized the practical need for feasible, accessible alternatives in settings where doxycycline may not be
readily available. Indirect evidence and clinical judgment guided the panel's cautious or weak recommendations,
reflecting both the potential benefits and the limitations of the current evidence base.

Key Findings

e  OneRCT with 137 individuals compared azithromycin to doxycycline for pre-exposure prophylaxis against
leptospirosis. No research evidence was identified evaluating the effectiveness and safety of azithromycin,
cephalosporin, or amoxicillin as post-exposure prophylactic alternatives to doxycycline.

e The study found inconclusive evidence regarding the prevention of both laboratory-confirmed and
clinically diagnosed leptospirosis when using azithromycin instead of doxycycline as prophylaxis.

e Non-serious adverse events such as epigastric pain and urticaria (azithromycin group), and heartburn,
photosensitivity, and vertigo (doxycycline group), were reported without a clear benefit favoring either
treatment. Serious adverse events were not among the outcomes reported.

e Serious concerns over the risk of bias (including missing details on the randomization and allocation
concealment methods, and potential selective outcome reporting), indirectness, and imprecision led to a
very low overall certainty of evidence.

Background

Leptospirosis is a zoonotic systemic infection caused by Leptospira interrogansthat may cause extensive vasculitis
leading to complications such as pulmonary hemorrhage, renal failure and hemolysis. It presents a significant
public health challenge, particularly in regions frequently affected by flooding such as the Philippines.® The
standard post-exposure prophylactic treatment, doxycycline, has been shown to reduce the duration of illness and
alleviate symptoms such as fever and malaise in mild cases.'®>'% However, while doxycycline is effective for milder
forms of the disease, some studies have reported limited benefits in reducing mortality and managing severe
cases,'"1% thereby prompting concerns about its overall efficacy. Considering these limitations and the potential
for doxycycline shortages, especially in flood-prone areas increasingly impacted by climate change, thereis a clear
need to explore alternative therapeutic options.

This review evaluates azithromycin, cephalosporin, and amoxicillin as alternative post-exposure prophylaxis for
leptospirosis. Though commonly used for treatment, their prophylactic potential remains unclear. The review
explores whether these antibiotics can match the preventive benefits of doxycycline, which is crucial for
maintaining effective prophylaxis when doxycycline is unavailable, especially during resource-limited outbreaks.

Summary of the Evidence

Characteristics of included study

No RCTs were found comparing doxycycline with other antibiotics for post-exposure prophylaxis. Four RCTs!%1
and 1 non-randomized study of intervention' were initially identified during the search but were excluded
because their control groups received only a placebo or no intervention. No research evidence was identified for
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the effectiveness and safety of cephalosporin and amoxicillin as alternatives to doxycycline for leptospirosis
prophylaxis.

Evidence for this comparison was obtained from 1 double-blind RCT** (Alikhani 2018) comparing azithromycin vs.
doxycycline pre-exposure prophylactic regimens. Although the study enrolled 200 adults aged 18-65 years across
three treatment arms (azithromycin, doxycycline, and placebo), only the data from the azithromycin (N = 66) and
doxycycline (N = 71) arms were included in our analysis, resulting in a total of 137 participants. This study was
conducted in a single center in Iran among residents of an endemic area who worked in paddy fields (considered
a high-risk group). Both drugs were given as pre-exposure prophylaxis.

Outcome measures assessed during the 12-week prophylaxis period included clinical symptoms (fever, body pain,
red eye, calf pain, icterus) and laboratory markers for leptospirosis (IgG at 0, 6, and 12 weeks; IgM at 2™ week after
disease onset).

Efficacy outcomes: Azithromycin vs. doxycycline (1 RCT, N =137, very low certainty)

Reduction of leptospirosis

It was unclear if azithromycin was better or worse than doxycycline in reducing the risk of clinically confirmed
leptospirosis (regardless of laboratory confirmation). In the included trial, 8 out of 71 participants (12.7%) in the
doxycycline group developed clinical leptospirosis compared to 5 out of 66 participants (7.6%) in the azithromycin
group. This corresponds to a risk ratio (RR) of 0.24 (95% Cl 0.05-1.07; p= 0.06). In absolute terms, azithromycin
was associated with 9.6% fewer leptospirosis cases (as low as 12 fewer to 0.9 more cases per 100
participants) compared to doxycycline. However, this effect is highly imprecise and very uncertain.

Safety outcomes: Azithromycin vs. doxycycline (1 RCT, N =137, very low certainty)

Non-serious adverse events

Non-serious adverse events were observed in both treatment groups. In the doxycycline group, 6 out of 71
participants (8.5%) experienced adverse events, specifically heartburn (n = 2), photosensitivity (n = 3), and
vertigo (n=1). On the other hand, the azithromycin group, 5 out of 66 participants (7.6%) reported non-serious
adverse events, including epigastric pain (n = 4) and urticaria (n = 1). The corresponding RR comparing
azithromycin to doxycycline was 0.90 (95% Cl 0.29-2.80; p=0.85).

Serious adverse events
Serious adverse events were not reported as an outcome of interest in the sole RCT" included in this review.

Efficacy and safety outcomes: Cephalosporin vs. doxycycline
No research evidence was identified for the effectiveness and safety of cephalosporin as an alternative to
doxycycline for leptospirosis prophylaxis.

Efficacy and safety outcomes: Amoxicillin/penicillin vs. doxycycline
No research evidence was identified for the effectiveness and safety of amoxicillin/penicillin as an alternative to
doxycycline for leptospirosis prophylaxis.

GRADE summary of findings table
Table 18 shows the efficacy and safety outcomes in azithromycin vs. doxycycline for leptospirosis.
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Table 18. Azithromycin compared to doxycycline for leptospirosis.

Basis Anticipated absolute effects (95% Cl)
(Ne and type of | Relative effect Certainty of
Outcomes . 0 .
studies, total (95%Ci) Doxycycline | Azithromycin Difference Evidence
participants)
Efficacy outcomes
Clinical
diagnosis of 96 fewer cases
leptospirosis 1RCT RR0.24 12.7% 3.0% per 1,000 1000
regardless of (N=137) (0.05-1.07) 7 (0.6-13.6) (120 fewerto 9 Very low®P<
laboratory more)
confirmation
Safety outcomes
Serious 1RCT
adverse events (N=137) Not reported N/A N/A N/A N/A
8 fewer cases
Non-serious 1RCT RR0.90 8.5% 7.6% per 1,000 o000
adverse events (N=137) (0.29-2.80) =7 (2.5-23.7) (60 fewer to 152 Very low?*
more)

a Downgraded one level for risk of bias (no information on randomization, allocation concealment, and selection of reported result).

b Downgraded one level for indirectness since the study evaluates pre-exposure prophylaxis, whereas the guideline focuses on post-exposure
prophylaxis

¢ Downgraded three levels for imprecision (the optimal information size criterion was not met, i.e. sample size fewer than the optimal
information size of 16,528 participants, very wide Cls in the result, and 95% Cl included both benefits and harms).

Certainty of the Evidence

The overall certainty of evidence was downgraded to very low due to serious concerns about risk of bias (including
issues in randomization and possible selective outcome reporting), indirectness (as the study assessed pre-
exposure rather than post-exposure prophylaxis), and imprecision (due to wide confidence intervals and a small
number of events, leading to uncertainty in the effect estimate).

Other Considerations

Costs

For specific local costs of antibiotics, Table 19 presents the estimated ranges based on the 2024 DPRI of the DOH.**
Based on this data, the estimated costs of azithromycin, amoxicillin, and cephalosporins are generally higher than
that of doxycycline. No local cost-effectiveness studies on doxycycline for leptospirosis prophylaxis have been
conducted.
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Table 19. Antibiotics and their local unit cost estimates based on the 2024 DPRI* Price Range (P).

DPRI Unit Price (P) A P :
Drug Name Formulation AR
Lowest Highest Course Cost
Control
Doxycycline 100 mg capsule 1.21 12.00 13.21
Intervention
Azithromycin 200 mg/5 mL (15 mL) 55.00 386.60 220.80
200 mg/5 mL (60 mL) 118.00 138.00 128.00
500 mg tablet 3.60 101.64 54.42
Amoxicillin 100 mg/mL (15 mL) 18.80 57.75 Cannot estimate*
250 mg/5 mL (60 mL) 3.80 90.00 Cannot estimate*
250 mg capsule 1.93 4.88 Cannot estimate™
500 mg capsule 1.19 6.00 Cannot estimate™
Cephalosporins
Ceftriaxone 1gvial 16.43 538.50 Cannot estimate*
Cefotaxime 500 mg vial 98.89 927.98 Cannot estimate*

Note: Course cost estimates are based on typical adult prophylactic dosing, where applicable.
*Some formulations are excluded from course costing due to treatment-only indications.

Cost-effectiveness

Thereis currently no local health economic evidence comparing the cost-effectiveness of azithromycin or any other
antibiotics with doxycycline for prophylaxis against leptospirosis. Although a cost-effectiveness study using both
United States and Barbados pricing'® demonstrated that prophylactic antibiotic use is more cost-effective than no
prophylaxis, it did not directly compare doxycycline with other agents.

Stakeholder values, preferences, and acceptability

In this context, understanding community readiness and acceptance of alternative regimens becomes crucial.
Based on a local study conducted in Laguna, stakeholder acceptability for prophylactic alternatives to doxycycline
may be supported by the community’s generally positive attitudes towards leptospirosis prevention.'” Despite
limited knowledge and suboptimal practices, especially among agricultural workers, respondents exhibited high
willingness to adopt protective measures when properly informed. The study showed that higher knowledge and
positive attitudes were significantly associated with improved prevention practices. Moreover, broadcast media
were identified as a strong channel for influencing behavior, suggesting that clear and accessible messaging
around alternative prophylaxis (e.g. azithromycin) could be well-received. These findings indicate that, with
appropriate health education and communication strategies, communities, particularly those at high risk, are
likely to accept alternative prophylactic regimens when doxycycline is unavailable.’” This supports the feasibility
of integrating such alternatives into public health programs.

Similarly, a study conducted among pedicab drivers in flood-prone urban areas of Manila highlighted major gaps
in leptospirosis-related knowledge and preventive practices.® Only 21% demonstrated satisfactory preventive
behavior, and those with poor knowledge, particularly individuals with low education levels, were significantly
more likely to engage in unsafe practices. This suggests that equity concerns must be addressed when introducing
prophylactic alternatives, especially for marginalized groups. Tailored health communication and community-
based interventions, particularly in low-income urban settings, can enhance the acceptability and feasibility of
alternative prophylaxis strategies.
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Equity and feasibility

Doxycycline remains the recommended drug for leptospirosis prophylaxis, however recent reports have
highlighted concerns over its supply, particularly during surges in cases following flooding events. In July 2023, the
DOH reassured the public of ongoing coordination with the Department of Budget and Management to secure
additional stocks amid rising leptospirosis cases in NCR and other flood-affected areas. However, the same report
also acknowledged logistical challenges in pre-positioning and rapid deployment of doxycycline to highly affected
regions.’® Additionally, the Philippine government has pushed for expedited regulatory clearance of doxycycline
to ensure timely availability during outbreaks, emphasizing the importance of stockpiling and proactive
procurement.?® These situations underscore the need to explore and validate alternative prophylactic options that
could serve as substitutes during supply disruptions.
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Guideline Question 5.
Leptospirosis Prophylaxis for Children and Pregnant Women

Should azithromycin, cephalosporin or amoxicillin be used as post-exposure
prophylaxis for leptospirosis in children <8 years of age and pregnant
women?

Recommendation 5.1.
We suggest the use of azithromycin for children <8 years of age and pregnant women as post-exposure
prophylaxis for leptospirosis.

Certainty of evidence: Very Low
Strength of recommendation: Weak

Recommendation 5.2.
We suggest the use of amoxicillin for children <8 years of age and pregnant women as post-exposure
prophylaxis for leptospirosis.

Certainty of evidence: Very Low
Strength of recommendation: Weak

Recommendation 5.3.
We recommend against the use of cephalosporin for children <8 years of age and pregnant women as
post-exposure prophylaxis for leptospirosis.

Certainty of evidence: Very Low (no evidence)
Strength of recommendation: Strong

Guideline Panel Considerations

The GP recognized the significant burden of leptospirosis in the Philippines, particularly among vulnerable groups
such as children under 8 years old and pregnant women, who are excluded from standard doxycycline prophylaxis
due to safety concerns. This limitation creates an urgent need for potential alternative prophylactic options that
can be deployed in high-risk settings, such as during flood-related outbreaks.

Although short-course doxycycline prophylaxis is standard in adults, it is contraindicated in young children and
pregnant women due to potential adverse effects, such as teeth discoloration. Nonetheless, the panel mentioned
that the Pediatric Infectious Disease Society of the Philippines (PIDSP) Clinical Practice Guidelines (CPG) from 2019
acknowledged the potential use of short-course doxycycline for leptospirosis prophylaxis in children, noting that
clinically significant teeth discoloration has not been observed with short-term use.

Despite the very low certainty of evidence, the panel suggests the conditional use of azithromycin and amoxicillin
as alternative post-exposure prophylactic options in these populations. The weak recommendation reflects the
extremely limited and indirect nature of the available evidence.
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The panel recommends against the use of cephalosporins for post-exposure prophylaxis in these populations, due
to the complete absence of supporting research evidence.

The recommendations also consider practical factors, including the high disease burden in flood-prone regions,
the logistical challenges of delivering prophylaxis during public health emergencies, and the need to balance
potential benefits with safety concerns, particularly in children and pregnant women. There is a critical need for
high-quality research, evaluating the efficacy and safety of azithromycin, amoxicillin, and other potential
alternatives in these population groups.

Key Findings

e Two retrospective observational studies reported on the incidence of leptospirosis cases following
chemoprophylaxis programs during flooding incidents. One study used azithromycin, while the other
study used amoxicillin for children and pregnant women. Both studies reported the incidence of
leptospirosis following the flooding, but neither stratified the outcome based on receipt of
chemoprophylaxis nor the target population (children or pregnant), nor was a control group identified.
Adverse events were not reported in both studies.

e Thestudyin Mumbaiidentified 59 (38 per 100,000) PCR-confirmed leptospirosis, while the study in Guyana
reported 236 (78 in 100,000) suspected leptospirosis cases in the locality after the flooding incidents.
However, the reported cases included all populations who received chemoprophylaxis, with no data
specific to pregnant women and children <8 years old.

e Both studies had high risk of bias and serious concerns for indirectness, which contributed to the
downgrading of the evidence to very low certainty for the outcome of leptospirosis incidence. No research
evidence was identified for the safety of azithromycin and amoxicillin, and for the safety and efficacy of
cephalosporins as post-exposure prophylaxis for leptospirosis among children <8 years old and pregnant
women.

Background

In 2023, locally reported cases to the DOH revealed 158 cases of leptospirosis among children 9 years old and
below, and 46 cases among the reproductive age group (15 to 49 years old).*** While doxycycline remains the
standard post-exposure prophylaxis among individuals exposed to flood water, it is contraindicated among
children less than 8 years old and pregnant women due to risk of teeth discoloration in the fetus, infancy, and
childhood.’”? Hence there is a need to evaluate alternative prophylactic antibiotics for leptospirosis for this target
population.

Alternative drugs active against Leptospira that are used for the treatment of leptospirosis as stated in the DOH
National Antibiotic Guidelines include azithromycin, penicillin, ampicillin, amoxicillin, cefotaxime, and
ceftriaxone.® This review evaluates the role of azithromycin, cephalosporins, and amoxicillin as post-exposure
prophylaxis among children less than 8 years old and pregnant women. Azithromycin, cephalosporins, and
amoxicillin are approved for use in children, and are FDA pregnancy category B drugs.'®

Summary of the Evidence

Characteristics of included studies

The systematic search for children <8 years old identified 124 reports from databases and registers, and two from
citation search; after screening for relevance, two reports were retrieved and included in the review. For pregnant
women, the systematic search identified 21 reports from databases and registers and 1 report from citation search.
After screening for relevance, four studies were retrieved and two were excluded since no prophylactic drug was
included. There were 2 studies for pregnant women that were included in the review.
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We identified two retrospective single cohort studies conducted in Mumbai, India'**and Guyana'*that reported on
the outcomes of leptospirosis chemoprophylaxis programs implemented after flooding events. The study from
India included 4,465 children under 8 years old and 359 pregnant women from a total sample of 156,934 individuals
given prophylaxis. The study from Guyana involved an estimated 300,000 persons exposed to flood waters,
including children <8 years old and pregnant women, but was not able to specify the actual numbers for these
subgroups.

The study from Mumbai (Supe 2018) used azithromycin with a dosing regimen based on exposure risk.*** One-time
wading in contaminated water without open skin lesions were classified as low-risk exposure and were given a
single dose within 24-72 h (children: 200 mg syrup or 250 mg tablet; pregnant women: 500 mg tablet). Those who
waded on flood waters with open lesions or ingested contaminated water were classified as having moderate-risk
exposure and received the same dose of azithromycin for 3 days. Other preventive measures were taken, including
(1) special medical camps, (2) extensive public communication campaigns about doses of drugs to be followed, (3)
advertisements for leptospirosis awareness, and (4) short text messages.

The study from Guyana (Dechet 2012) used a weekly 5-day course of amoxicillin in children <8 years old and
pregnant patients exposed to flood waters.’* Amoxicillin was available only in hospitals and health centers. Both
studies did not have a control group.

The outcome measured by both studies was the incidence of leptospirosis following the flooding incident. The
study from Mumbai identified PCR-confirmed leptospirosis, whereas the Guyana study included all suspected
leptospirosis where not all reported cases were confirmed using Leptospira microscopic agglutination test (MAT).
Both PCR and the 4-fold or greater increase Leptospira MAT are accepted confirmatory tests as defined by the
United States CDC.'%#

Outcome measures assessed during the 12-week prophylaxis period included clinical symptoms (fever, body pain,
red eye, calf pain, icterus) and laboratory markers for leptospirosis (IgG at 0, 6, and 12 weeks; IgM at 2" week after
disease onset).

Efficacy outcomes: Azithromycin vs. no prophylaxis (1 observational, very low certainty)

Incidence of leptospirosis

The number of laboratory-confirmed (i.e., PCR) leptospirosis cases specific to children or pregnant women were
not reported. However, the total number of PCR-confirmed cases for the whole population of Mumbai, including
those who received chemoprophylaxis, was 59, which is lower compared to the 432 leptospirosis cases recorded
after a different flooding incident in the same region in 2005 without any public health intervention or
chemoprophylaxis.’** A worst-case scenario estimate of leptospirosis incidence during the 3 weeks after the
flooding (the population receiving chemoprophylaxis used as denominator) is estimated at 38 cases per 100,000
population. No published outbreak-related incidence for Mumbai is published, but other studies report incidence
rates of over 200 cases per 100,000 population during the 6 weeks after the 1996 flooding-related leptospirosis
outbreak without public health intervention at Rio de Janiero.*”

Safety outcomes: Azithromycin vs. no prophylaxis (1 observational, very low certainty)
Adverse events
Adverse events associated with chemoprophylaxis were not reported in this study.

Efficacy outcomes: Amoxicillin vs. no prophylaxis (1 observational, very low certainty)

Incidence of leptospirosis

Following the flooding incident, 236 suspected leptospirosis were reported in Guyana (general population,
including those who received amoxicillin, and those who did not).'* Among these, only 105 were tested using IgM
ELISA with 2 confirmed and 53 probable leptospirosis cases. The worst-case scenario estimate for leptospirosis
incidence for this report is estimated at 78 suspected leptospirosis cases per 100,000 population during the 6 weeks
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after the flooding. No published outbreak-related incidence for Guyana is published, but other studies report
incidence rates of over 200 cases per 100,000 population after the 1996 flooding-related leptospirosis outbreak
without public health intervention in Rio de Janeiro.**’

Safety outcomes: Amoxicillin vs. no prophylaxis (1 observational, very low certainty)
Adverse events
Adverse events associated with chemoprophylaxis were not reported in this study.

Efficacy and safety outcomes: Cephalosporin vs. no prophylaxis
No research evidence was identified for the effectiveness and safety of cephalosporin as leptospirosis prophylaxis
for children <8 years of age and pregnant women.

GRADE summary of findings table
Table 20 shows the efficacy and safety outcomes in azithromycin or amoxicillin vs. no prophylaxis for leptospirosis
in children and pregnant women.

Table 20. Azithromycin or amoxicillin compared to no prophylaxis for leptospirosis in children <8 years of
age and pregnant women.

Basis Relative Anticipated absolute effects (95% Cl)
Ne f i f
Outcomes ( ar'ld o effect With Cerlialnty °
studies, total (95%cl) | Without prophylaxis Difference Evidence

participants) prophylaxis

Azithromycin (200/250mg OD for 1-3 days in children <8yo, 500 mg OD for 1-3 days in pregnant)

432 cases recorded

1 non-randomized after a different
Incidence of study flooding incident in the 59 cases
leptospirosis (N=359 pregnant N/A same region in 2005 iE)?)BOF(;Z; cC:lr;nE‘:tzz \G/ae ngg
Assessed via: PCR women, 4,465 without any public ’ ! y
children <8 years) health intervention or

chemoprophylaxis

1 non-randomized
study

Adverse events (N =359 pregnant Not N/A N/A N/A N/A
reported
women, 4,465
children)
Amoxicillin (5 day course, dose unspecified)
Incidence of 1 non-randomized
. 236

leptospirosis study suspected
Assessed Vvia: (no. of pregnant P Cannot be o000

L. . N/A N/Ae cases g
Clinical findings, women and calculated Very low®

. (~78 per
or IgM ELISA, or children 100,000)
Leptospira MAT unreported) ’
1 non-randomized
study
Adverse events (no. of pregnant Not N/A N/A N/A N/A
women and reported
children
unreported)

a Extremely serious risk of bias: No adjustment for confounders done and the method for measuring the outcome is inappropriate (measured
outcome is not limited to the study population, no stratification done).

Clinical Practice Guidelines on the Management of
Emerging and Re-emerging Infectious Diseases in the Philippines 56



b Very serious indirectness: The outcome reported was leptospirosis incidence in the whole of Mumbai who were given prophylaxis (N =
156,934) and not restricted to the study population and was not stratified for children or pregnant women.

¢ Extremely serious risk of bias: No adjustment for confounders done and the method for measuring the outcome is inappropriate (measured
outcome is not limited to the study population, no was stratification done).

d Very serious indirectness: The outcome reported was leptospirosis incidence in Guyana, not restricted to the study population and was not
stratified for children or pregnant women. Among the suspected leptospirosis cases, only 105 were tested using IgM ELISA, among them were
2 confirmed leptospirosis cases based on 4-fold increase in Leptospira MAT titers, 53 probable and 50 suspected leptospirosis cases.

e No outbreak-related incidence for Guyana is published, but other studies report incidence rates of over 200 cases per 100,000 population
after the 1996 flooding-related leptospirosis outbreak without public health intervention in Rio de Janeiro.

Certainty of the Evidence

The overall certainty of evidence is very low for all outcomes reported.

The two studies had a very serious risk of bias due to study design limitations, no method to control for
confounders, and no specific outcomes reported for pregnant women and children. The certainty of evidence was
further downgraded for serious indirectness as it was impossible to identify which of the reported cases occurred
in the population of interest or were associated with the prophylactic drugs.

Other Considerations

Resource implications (Cost/cost-effectiveness)
Table 21 shows the estimated ranges of azithromycin and amoxicillin based on the 2024 DPRI of the DOH.1*

A cost-effectiveness study was done to compare prophylactic versus conventional treatment for leptospirosis
through decision models and using United States and Barbados pricing.*® The study found that in the United
States, prophylaxis with azithromycin costs US$15.04 (P842.24) per patient achieving 100% effectiveness,
compared to $107.45 (P6,017.20) per patient with no prophylaxis at a slightly lower effectiveness of 99.7%. No local
cost-effectiveness studies were identified.

Table 21. Antibiotics for use in children and pregnant women, and their local unit cost estimates based on
the 2024 DPRI** Price Range (P).

DPRI Unit Price (P) Average Prophylaxis
Drug Name Formulation Course Cost
Lowest Highest
Children
Azithromycin 200mg/5mL (15mL suspension) 55.00 386.60 220.80
200 mg/5mL (60mL suspension) 118.00 138.00 128.00
Amoxicillin 250mg/5mL (60mL suspension) 7.60 180.00| 187.60 for a 20-kg child
50mg/kg/day every 8 hours for 5 days
Pregnant Women
Azithromycin 500 mg tablet for 1 day 3.60 101.64 52.62
500 mg tablet for 3 days 3.60 101.64 157.86
Amoxicillin 500 mg capsule for 5 days 1.19 6.00 17.98

Stakeholder values, preferences, and acceptability
No research evidence identified.

Equity and feasibility
No research evidence identified.
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Guideline Question 6.
Steroids, Cyclophosphamide, or Combination for Severe Leptospirosis

Should steroid, cyclophosphamide, or combination of both be used to
prevent pulmonary hemorrhage and acute kidney injury in cases of severe
leptospirosis?

Recommendation 6.
We suggest against the use of prednisolone to prevent pulmonary hemorrhage and acute kidney
injury for cases of severe leptospirosis.

Certainty of evidence: Very Low
Strength of recommendation: Weak

Guideline Panel Considerations

The GP suggests against the use of prednisolone for the prevention of pulmonary hemorrhage and acute kidney
injury in severe leptospirosis based on very low certainty of evidence. The available data demonstrated no clear
benefit of prednisolone in reducing these complications. Furthermore, no safety data were reported.

No evidence was identified for other steroids or cyclophosphamide, resulting in substantial uncertainty regarding
their potential benefits or harms. Therefore, no recommendation was made regarding their use in the prevention
of pulmonary hemorrhage and acute kidney injury in cases of severe leptospirosis.

The panel emphasized that most available studies focus on treatment rather than prevention of these severe
complications. In addition, local guidelines (PhilHealth Policy Recommendations)*?® already classify moderate to
severe leptospirosis as involving pulmonary hemorrhage or renal failure, indicating that prevention may be
challenging to apply in these settings.

Equity concerns were raised regarding the feasibility of implementing steroid or cyclophosphamide interventions,
which would require tertiary hospital care, potentially disadvantaging low-resource settings and further limiting
accessibility. Considering the lack of proven benefit, potential resource constraints, and uncertainty around safety,
the panel agreed on a weak recommendation against the use of prednisolone for this indication.

Key Findings

e One RCT involving a total of 56 patients with leptospirosis assessed the efficacy of prednisolone in
preventing pulmonary hemorrhage and acute kidney injury.

e Prednisolone, when compared to standard antibiotic therapy, demonstrated no significant benefit in
preventing either pulmonary hemorrhage or acute kidney injury. However, there were no studies found
for prednisolone regarding safety outcomes.

e The RCT demonstrated some concerns in the randomization process. Additionally, concerns regarding
indirectness and imprecision were identified. These methodological limitations collectively contributed
to downgrading the quality of evidence to low certainty.

e There were no studies reporting efficacy and safety outcomes for other types of steroids and
cyclophosphamide found. This contributed to very low overall certainty of evidence.
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Background

Steroids are primarily anti-inflammatory agents indicated in a variety of disease processes. They act on the
inhibition of the production and activity of the majority of inflammatory cells, leading to the decrease in the
inflammation.'®1° Cyclophosphamide is an antineoplastic agent primarily indicated for malignant lymphomas.
They act as an alkylating agent that forms cross-linkages within and between adjacent DNA strands, leading to
apoptosis. They also have an immunosuppressive effects, particularly to T cells, leading to decreased secretion of
interferon-gamma and cytokines.™

In severe leptospirosis, there is dysregulation of inflammatory responses that can trigger cytokine storm, leading
to multi-organ failures, which includes pulmonary hemorrhage and acute kidney injury.’*? It is hypothesized that
the anti-inflammatory and immunosuppressive effects of steroids and cyclophosphamide will help prevent
pulmonary hemorrhage and acute kidney injury. However, currently there is no consensus on their use for this
purpose as demonstrated by the lack of recommendations in the Philippine CPG for Leptospirosis 2010 and CPG
on Leptospirosis for Children 2019.2*313 Likewise, the WHO, Infectious Diseases Society of America (IDSA), and other
major guideline-issuing bodies have not issued formal recommendations supporting the routine use of these
immunosuppressive agents in leptospirosis management. While some clinicians may consider steroids in severe
pulmonary cases based on limited evidence and case reports, this remains an area of clinical judgment rather than
guideline-directed therapy. Cyclophosphamide use is even less supported in the literature and clinical practice.

Summary of the Evidence

Characteristics of included study

A study done in Iran (Alian 2014) between 2011 to 2013 focused specifically on patients with moderate to severe
thrombocytopenia due to leptospirosis without specifying the severity of the disease.'® The intention of the oral
prednisolone regimen, 1 mg/kg/day for maximum of 7 days, was to address the thrombocytopenia, but with
findings on the following composite outcomes as surrogate markers for organ-specific complications: azotemia
and oliguria as a surrogate for acute kidney injury, and hemoptysis and tachypnea as a surrogate for pulmonary
hemorrhage. The intervention of interest was compared with standard antibiotic care, ceftriaxone 1 g
intravenously daily.

Efficacy outcomes: Prednisolone (1 RCT, N = 56, low certainty)

Pulmonary hemorrhage

In patients with leptospirosis and moderate to severe thrombocytopenia, adding oral prednisolone to standard
care probably does not reduce the risk of pulmonary hemorrhage, measured using a composite surrogate
outcome of hemoptysis and tachypnea, compared to standard care alone (low certainty of evidence). The
incidence was similar between groups (with prednisolone 17.9% [5/28] vs. standard care alone 21.4% [6/28]; RR
0.83,95% Cl 0.29 -2.24).

Acute kidney injury

In patients with leptospirosis and moderate to severe thrombocytopenia, adding oral prednisolone to standard
care probably does not reduce the risk of acute kidney injury, measured using a composite surrogate outcome
of azotemia and oliguria, compared to standard care alone (low certainty of evidence). The incidence was similar
between groups (with prednisolone 17.9% [5/28] vs standard care alone 17.9% [5/28]; RR 1.00, 95% Cl 0.33-3.08).%*

Safety outcomes: Prednisolone
No data on safety were reported.

Efficacy and safety outcomes: Other steroids
There were no studies found that investigated the effectiveness of other types of steroids in prevention of
pulmonary hemorrhage and acute kidney injury.
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Efficacy and safety outcomes: Cyclophosphamide
There were no studies found that investigated the effectiveness of cyclophosphamide in prevention of pulmonary
hemorrhage and acute kidney injury.

GRADE summary of findings table
Table 22 shows the efficacy and safety outcomes in steroids vs. standard care for patients with severe leptospirosis.

Table 22. Steroids compared to standard care for patients with severe leptospirosis.

Basis Anticipated absolute effects (95% Cl)
(Neand type of | Relative effect Certainty of
Outcomes . 0 .
studies, total (95% Cl) Standard care Steroids Difference Evidence
participants)
Efficacy outcomes
0,
Pulmonary 1RCT RR 0.83 21 4% 17.8% (;62?;;‘2':’{0 00
_ B 4% _ . ab
hemorrhage (N=56) (0.29-2.41) (6.2-51.6) 30.2 more) Low
0,
Acute kidney 1RCT RR 1.00 17 0% 17.9% . 20 f: ertet"c‘)'; | @800
injury (N =56) (0.33-3.08) o (5.9-55) more) Low®®
Safety outcomes - not reported

a The severity of leptospirosis was not described.
b Imprecision due to wide confidence intervals.

Certainty of the Evidence

For efficacy of prednisolone in preventing pulmonary hemorrhage and acute kidney injury, the certainty of
evidence is low due to serious indirectness (unclear description of leptospirosis severity) and imprecision. For
safety of prednisolone, the certainty of evidence is very low as no studies reported on this outcome.

Other Considerations

Resource implications (Cost/cost-effectiveness)
Oral prednisolone is not listed in the 2024 DPRI of the DOH.'*> Data from the website of Southstar suggests that the
costs of the described oral prednisolone regimen is 168.00 (Table 23).1%

No cost-effectiveness studies were identified.

Table 23. Cost of prednisolone in the current Philippine market (P).

Drug Name

Formulation

Unit Price (P)

Estimated Cost of Treatment (P)

Prednisolone

30 mg tablet

12.00

168.00 for a 60 kg adult

Stakeholder values, preferences, and acceptability

No research evidence identified.

Equity and feasibility

No research evidence identified.
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Guideline Question 7.
Acellular Pertussis Vaccines

Should acellular pertussis (aP) vaccines be used instead of whole cell
pertussis (WP) vaccines to prevent pertussis in infants?

Recommendation 7.
We recommend the use of acellular OR whole cell pertussis vaccines to prevent pertussis in infants.

Certainty of evidence: Low
Strength of reccommendation: Strong

Guideline Panel Considerations

Despite the superior safety and tolerability profile of aP vaccines, the GP issued a strong recommendation for the
use of either acellular OR whole-cell pertussis vaccines to prevent pertussis in infants. This decision was informed
by the following considerations:

First, available evidence suggests comparable clinical efficacy between aP and wP vaccines in preventing
confirmed pertussis infection, with the observed higher antibody titers associated with aP vaccines not definitively
translating to improved real-world protection.

Second, substantial concerns regarding cost and health equity influenced the panel's deliberations. aP vaccines
are significantly more expensive, raising the risk of limited access for low-income and rural populations if only aP
vaccines are recommended, especially in settings where vaccines are not universally provided for free through the
National Immunization Program.

Third, while parents may prefer aP vaccine due to fewer side effects, the GP acknowledged that affordability and
trust in health workers could still drive acceptance of wP vaccine, highlighting the need to balance safety, cost, and
accessibility in vaccine choice.

Given these programmatic and equity concerns, the GP opted to recommend either vaccine instead of
recommending between the two pertussis vaccines. This recommendation to allow the use of either aP OR wP
vaccines provides flexibility to national programs and healthcare providers, ensuring both protection against
pertussis and equitable access to vaccination.

Key Findings

e  Four RCTs (N = 76,804 infants) and 1 large observational study based on real-world data (N = 62,916,460
vaccines distributed/administered) investigated the effect of aP vaccines compared to wP vaccines as
prevention of pertussis infection in infants.

e Based on 4 RCTs, aP vaccines resulted in little to no difference in efficacy compared to wP vaccines in
terms of prevention of pertussis in infants. Three RCTs showed that aP vaccine results in higher antibody
levels against pertussis antigen/s compared to wP vaccine.

e For adverse outcomes, an RCT showed that aP vaccines resulted in lower proportion of patients
developing limpness, but little to no difference in proportion of patients developing serious adverse
events in general, including death, death alone, seizures, hypotonic-hyporesponsive episodes, and
generalized cyanosis. One observational study showed that aP vaccines probably results in lower
proportion of patients developing seizures, neurological disabilities, infantile spasms,
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encephalitis/encephalopathy, autism, speech disorders, life-threatening reactions, and seizures, needing
emergency department visits and hospitalizations, and dying compared to wP vaccines, but probably
results in little or no difference in proportion of patients developing sudden infant death syndrome and
cerebellar ataxia compared to wP vaccine.

e Three of the RCTs had low risk of bias. One RCT had risk of bias issues due to some concerns in
measurement of outcome and potential deviations in intended interventions.

Background

Pertussis is a respiratory infection caused by the bacterium Bordetella pertussis. It is highly contagious and can
cause prolonged cough that may last up to months. Immunization with three doses of pertussis-containing vaccine
is the most effective strategy to prevent and decrease the risk of severe illness.”*" In 2018, while 86% of the global
target population received the recommended doses during infancy, there were more than 151,000 reported cases
of pertussis.”*"** In the Philippines, 568 cases and 40 deaths were reported in the most recent outbreak in March
2024.1%

There are two types of pertussis vaccines: whole-cell and acellular vaccines. Whole-cell vaccines are based on killed
B. pertussis organisms, containing 3,000 different proteins, and are frequently associated with minor local and
systemic adverse reactions (1 in 2-10 vaccinations), and uncommonly associated with severe systemic reactions,
such as hypotonic-hyporesponsive episodes (HHE) (<1 in 1,000-2,000 vaccinations). The second type of pertussis
vaccine is the aP vaccine, which contains only one or more highly purified individual pertussis antigens. It has, in
many countries, replaced the wP vaccine as early as 1981 to decrease the reactogenicity of the vaccine.**?

Summary of the Evidence

Characteristics of included studies

Four RCTs (N = 76,804) investigated the effect of aP vaccines compared to wP vaccines as prevention for pertussis
infection for infants. Two RCT were performed in Italy (Greco 1996; Olin 1997),"*"*? one in Senegal (Simondon
1997),3 and one in Sweden (Gustafsson 1996).1** The three-dose primary vaccination protocols for the RCT
followed its country recommendation for age and the vaccine brands used depended on what was available in the
country. Confirmed pertussis was defined by 21 days or more of paroxysmal cough, with infection confirmed by
culture or serologic testing. Whole cell pertussis vaccine was used as a comparator across all four studies. Follow
up for adverse outcomes ranged from six months to two years from the receipt of the first dose of vaccine.

One observational study (Geier 2004; retrospective cohort, N = 62,916,460 vaccines distributed/administered)
based on real-world data collected from the CDC Vaccine Adverse Event Reporting System evaluated neurological
disorders following vaccination with acellular and wP vaccines.**

Efficacy outcomes

Confirmed pertussis (4 RCTs, N = 76,804 infants, moderate certainty)

Based on four RCTs (N = 76,804), aP vaccine probably results in little or no difference in proportion of patients
developing confirmed pertussis compared to wP vaccine (RR 0.70, 95% Cl 0.31-1.58).

Immunogenicity (3 RCTs, N = 2,568, moderate certainty)
Three RCTs reported on immunogenicity of aP vaccines compared to wP in infants which showed that aP vaccine
probably results in higher antibody levels against pertussis antigen/s compared to wP vaccine.

One RCT (N = 689 infants) showed that post-vaccination antibody levels against pertussis toxin, filamentous
hemagglutinin, fimbriae types 2 and 3, and pertactin after 5-component aP vaccine were higher compared to that
measured after wP vaccine.**
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One RCT (N = 307) showed that the recipients of acellular vaccines had high concentrations of antibodies to
pertussis toxin, especially in the 3-component-vaccine group (median 158 U/mL) compared to that of the wP
vaccine group (median 11 U/mL). Concentrations of IgG antibodies to filamentous haemagglutinin were highest in
the 2-component-vaccine group and lowest in the 3-component-vaccine group. Pertactin antibody concentrations
were similar for the three vaccines that contained pertactin, whereas the anti-fimbriae concentrations were higher
for the wP vaccine group than for the five-component-vaccine group.**?

One RCT (N = 1,572 infants) showed that two acellular vaccines (brands: Biocine and SmithKline aP vaccines)
elicited significantly higher titers of 1gG (51.3 and 94.4 vs. 1.2 geometric mean titer, p < 0.001) and neutralizing
antibody to pertussis toxin 230.0 and 787.6 vs. 23.0 geometric mean titer, p < 0.001), filamentous hemagglutinin
(147.0 and 52.6 vs. 5.2 geometric mean titer, p<0.001), and pertactin (274.2 and 136.6 vs. 37.9 geometric mean titer,
p<0.001) than did the whole-cell vaccine.**

Safety outcomes

Serious adverse events, including death (1 RCT, N = 81,835 doses, high certainty)

One RCT (N = 81,835) reported on serious adverse events, including HHE, severe allergic reactions, acute
neurological disorders, invasive bacterial infections, other life-threatening conditions, and death, which showed
that aP vaccine results in little to no difference in proportion of patients developing serious adverse events,
including death (RR 0.68, 95% CI 0.50-0.92) compared to wP vaccine.

Emergency department visits (1 Cohort, N = 62,916,270, low certainty)
Based on one cohort study (N =62,916,270), aP vaccine probably results in lower proportion of patients needing
emergency department visits (RR 0.44, 95% Cl 0.41-0.48) compared to wP vaccine.

Life-threatening reactions (1 Cohort, N = 62,916,270, low certainty)
Based on one cohort study (N = 62,916,270), aP vaccine probably results in lower proportion of patients
developing life-threatening reactions (RR 0.40, 95% Cl 0.25-0.64) compared to wP vaccine.

Hospitalizations (1 Cohort, N =62,916,270, low certainty)
Based on one cohort study (N =62,916,270), aP vaccine probably results in lower proportion of patients needing
hospitalizations (RR 0.39, 95% CI 0.32-0.47) compared to wP vaccine.

Death (1 RCT, N = 81,835 doses, moderate certainty; 1 Cohort, N = 62,916,270, low certainty)

Based on one RCT (N =81,835), aP vaccine probably results in little to no difference compared to wP vaccine in
proportion of patients dying (RR 0.90, 95% CI 0.47-1.70). However, one cohort showed that aP vaccine probably
results in lower proportion of patients dying (RR 0.55, 95% Cl 0.36-0.85) compared to wP vaccine.

Seizures (2 RCTs, N = 54,470 doses, moderate certainty; 1 Cohort, N =62,916,270, low certainty)

Two RCTs (N =54,470) reported seizures and showed that aP vaccine probably results in little to no difference in
proportion of patients developing seizures compared to wP vaccines (RR 0.43, 95% Cl 0.11-1.75), while one
cohort showed that aP vaccine probably results in lower proportion patients developing seizures compared to
wP vaccine (RR0.27, 95% Cl 0.22-0.23).

Neurological disabilities (1 Cohort, N = 62,916,270, low certainty)
One cohort showed that aP vaccine probably results in lower proportion of patients developing neurological
disabilities compared to wP vaccine (RR 0.26, 95% Cl 0.13-0.51).

Infantile spasms (1 Cohort, N =62,916,270, low certainty)
One cohort showed that aP vaccine probably results in lower proportion of patients developing infantile
spasms compared to wP vaccine (RR 0.24, 95% CI 0.07-0.77).
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Encephalitis/encephalopathy (1 Cohort, N = 62,916,270, low certainty)
One cohort showed that aP vaccine probably results in lower proportion of patients developing
encephalitis/encephalopathy compared to wP vaccine (RR 0.11, 95% Cl 0.04-0.33).

Autism (1 Cohort, N =62,916,270, low certainty)
One cohort showed that aP vaccine probably results in lower proportion of patients developing autism
compared to wP vaccine (RR 0.20, 95% Cl 0.06-0.61).

Speech disorders (1 Cohort, N =62,916,270, low certainty)
One cohort study showed that aP vaccine probably results in lower proportion of patients developing speech
disorders compared to wP vaccine (RR 0.28, 95% Cl 0.12-0.66).

Sudden Infant Death Syndrome (SIDS) (1 Cohort, N = 62,916,270, low certainty)
One cohort study showed that aP vaccine probably results in little or no difference in proportion of patients
developing SIDS compared to wP vaccine (RR 0.56, 95% Cl 0.32-1.00).

Cerebellar ataxia (1 Cohort, N =62,916,270, low certainty)
One cohort showed that aP vaccine probably results in little or no difference in proportion of patients
developing cerebellar ataxia compared to wP vaccine (RR 0.98, 95% Cl 0.28-3.39).

Hypotonic-hyporesponsive episodes (3 RCTs, N = 136,305 doses, moderate certainty)
Based on three RCTs (N=136,305), aP vaccine probably results in little to no difference in proportion of patients
developing hypotonic-hyporesponsive episodes compared to wP vaccine (RR 0.23, 95% Cl 0.02-2.59).

Systemic reactions: Generalized cyanosis (1 RCT, N = 40,994 doses, moderate certainty)
Based on one RCT (N =40,994), aP vaccine probably results in little to no difference in proportion of patients
developing generalized cyanosis compared to wP vaccine (RR 0.10, 95% CI 0.00-2.05).

Systemic reactions: Limpness (1 RCT, N = 6,906 doses, high certainty)
Based on one RCT (N =6,906), aP vaccine results in lower proportion of patients developing limpness compared
to wP vaccine (RR 0.09, 95% CI 0.06-0.16).

Other outcomes (Important but not rated critical for decision-making)

Fever

Based on one RCT (N = 40,994, high certainty), aP vaccine results in lower proportion of patients developing
fever 240°C (RR 0.14, 95% Cl 0.07-0.29) compared to wP vaccine, while based on two RCTs (N = 47,900, moderate
certainty), aP vaccine probably results in lower proportion of patients developing fever 238°C (RR 0.12, 95% Cl
0.09-0.16) compared to wP vaccine.

Persistent crying
Based on two RCTs (N = 54,470, high certainty), aP vaccine results in lower proportion of patients developing

persistent crying 3 hours (RR 0.13,95% CI 0.07-0.23), and based on one RCT (N = 6,906, high certainty), aP vaccine
results in lower proportion of patients developing persistent crying =1 hour (RR 0.14, 95% Cl 0.11-0.18)
compared to wP vaccine.

Unusual cry and pallor (1 RCT, N = 6,906 doses, high certainty)
Based on one RCT (N = 6,906), aP vaccine results in lower proportion of patients developing unusual cry (RR
0.12,95% Cl 0.10-0.13) and pallor (RR 0.08, 95% Cl 0.05-0.14) compared to wP vaccine.

Redness =2cm and Nodule =2cm (1 RCT, N = 6,906 doses, high certainty)
Based on one RCT (N =6,906), aP vaccine results in lower proportion of patients developing redness 22 cm (RR
0.05, 95% Cl 0.03-0.09) and nodule =2 cm (RR 0.06, 95% CI 0.04-0.08) compared to wP vaccine.
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Local swelling and irritability (1 RCT, N = 40,994 doses, high certainty)

Based on one RCT (N =40,994), aP vaccine results in lower proportion of patients developing local swelling (RR
0.31,95% Cl 0.29-0.32) and irritability (RR 0.61, 95% Cl 0.59-0.62) compared to wP vaccine.

Local tenderness (2 RCTs, N = 47,900 doses, moderate certainty)

Based on two RCTs (N = 47,900), aP vaccine probably results in lower proportion of patients developing local

tenderness (RR 0.14, 95% Cl 0.13-0.16) compared to wP vaccine.

GRADE summary of findings table

Table 24 shows the efficacy and safety outcomes in aP vs. wP vaccines for infants.

Table 24. Acellular pertussis vaccine compared to whole cell pertussis vaccine in infants.

Basis Anticipated absolute effects (95% Cl)
(Ne and type of | Relative effect Certainty of
Outcomes . .
studies, total (95% ClI) wP aP Difference Evidence
participants)

Efficacy outcomes

Confirmed

pertussis

Assessed via: 21

days or more of

paroxysmal 4RCTs RR0.70 1.2% 0.5% fewer o000
cough, confirmed (N =76,804) (0.31-1.58) 1.7% (0.5-2.6) (from 1.2 fewer Moderate®
by culture, or to 1 more)

serologic testing

Follow-up: range

6 months to 23.5

months

e In1RCT (N=689),a5-component aP vaccine induced higher antibody responses
.. to pertussis toxin, filamentous hemagglutinin, fimbriae 2/3, and pertactin than wP.

Immunogenicity . : . . .

Assessed via Another trial (N =307) reported a median pertussis toxin antibody level of 158

Antibody levels U/mL in the 3-component aP group versus 11 U/mL in the wP group. @@@@
Follow-up: mean 1 Alarger study (N =1,572) showed significantly higher geometric mean titers for aP High
month vaccines across multiple antigens—for example, pertussis toxin neutralizing

antibody levels were 230.0 and 787.6 in aP groups versus 23.0 in the wP group (p<
0.001).

Safety outcomes

Serious adverse

events (HHE,

severe allergic

reactions, acute

neurological

i 0,

iCir:\S/Z;(ijveersl;acterial } RCT RR 0.68 0.3% 0.2% ((g‘llf:v::‘rNtZrO EBS? G?IEB
infections, other (N =81,835) (0.50-0.92) (0.1-0.3) fewer) ig
life-threatening

conditions),

including death

Assessed via:

physician
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Outcomes

Basis
(Ne and type of
studies, total
participants)

Relative effect
(95% ClI)

Anticipated absolute effects (95% Cl)

wP

aP

Difference

Certainty of
Evidence

assessment
Follow-up: range 1
day to 6 months

Death

Assessed via.
physician
assessment
Follow-up: range 1
day to 6 months

1RCT
(N = 81,835)

RR 0.90
(0.48-1.70)

0.1%

0.1%
(0-0.1)

0.0% fewer
(0 fewerto 0
fewer)

ISL@)
Moderate?

Hypotonic,
hyporesponsive
episodes
Assessed via.
patient report and
physician
assessment
Follow-up: range 1
day to 6 months

3RCTs
(N = 136,305)

RR0.23
(0.02-2.59)

0.1%

0.0%
(0-0.3)

0.1% fewer
(0.1 fewerto 0.2
more)

ISL@)
Moderate?

Seizures
Assessed via:
patient report and
physician
assessment
Follow-up: range 1
day to 6 months

2RCTs
(N = 54,470)

RR 0.43
(0.11-1.67)

0.0%

0.0%
(0-0)

0.0% fewer
(0 fewerto 0
fewer)

ISL@)
Moderate®

Generalized
cyanosis
Assessed via.
patient report and
physician
assessment
Follow-up: range 1
day to 8 days

1RCT
(N = 40,994)

RR0.10
(0-2.05)

0.0%

0.0%
(0-0)

0.0% fewer
(0 fewerto 0
fewer)

IS @)
Moderate®

Limpness
Assessed via:
patient report and
physician
assessment
Follow-up: range 1
day to 14 days

1RCT
(N =6,906)

RR0.10
(0.06-0.15)

5.1%

0.5%
(0.3-0.8)

4.6% fewer
(4.8 fewerto 4.4
fewer)

oIS
High

a Significant heterogeneity
b Few events resulting in wide confidence interval
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Certainty of the Evidence

Three of the RCTs had low risk of bias.****2** One RCT had risk of bias issues due to some concerns in measurement
of outcome and potential deviations in intended interventions.**® Overall certainty for the effectiveness outcomes
was downgraded to moderate due to imprecision, while overall certainty for adverse reactions was low.

Other Considerations

Cost of vaccination

As shown in Table 25, acellular pertussis vaccines cost between 980 to 2,633 depending on the brand. Adding
the cost of multiple clinic visits, the total cost of aP vaccination may range between P17,500 to £25,000. On the
other hand, wP vaccines are available at health centers for free. Table 24 shows the price comparison between the
two vaccines.

Table 25. Price of acellular and whole cell pertussis vaccines.

. . Vaccine Cost per | Average Clinic Regimen for
V t Particul . . T P
accine type articulars dose* (P) Price® (P) e e otal Cost (P)
Acellular DTaP-IPV-Hep B-Hib 3 primary doses, 2
(Hexaxim, Infarixhexa) 2,633.00%% 5,000.00 | boosters for a child 15,000.00
starting 6 wks old up to 6 years old
DTaP-IPV-Hib 3 primary doses, 2
(Pentaxim, Infanrix) 2,633.00%% 4,500.00 | boosters for a child 13,500.00
starting 6 wks old up to 6 years old
Wholecell | DTwP-Hib-Hep B (0.5 3 primary doses for a
mL suspension vial per 90.00™ N/A | child less than 1 year 0
dose) old®

2 Unit prices reflect vaccine cost from suppliers. Estimated average clinic price is the cost of the vaccine when administered by the physician
(per dose).

® This regimen is provided for free at local health centers as part of the Expanded Program on Immunization (EPI).*

© Two booster doses at 12 to 18 months, and at 4 to 6 years of age are indicated in the Childhood Immunization Schedule,* both of which are
not covered by the EPI.

Cost-effectiveness
No local cost-effectiveness studies were identified.

A 2010 Canadian study looked at the economic impact of replacing the wP vaccine with an acellular vaccine and
found that it resulted in an incremental cost of C$108 (P4,320) for each pertussis case avoided and savings of C$184
(P7,360) per pertussis case avoided. It concluded that switching to aP vaccines was “cost-saving from the societal
perspective and cost-effective from the Ministry of Health perspective.”*

Stakeholder values, preferences, and acceptability
No local research evidence was identified.

Acomparative study done in Canada in 1998 on preferences of 400 mothers of 1-month-old infants, 100 immunizing
physicians, and 100 immunizing nurses for use of a new generic aP vaccine which is less reactogenic than wP
vaccine but is as effective, but which would require multiple injections to deliver all other recommended
vaccines.”™ More mothers were concerned by the common reactions caused by the wP vaccine (75.8% vs. 52%; p=
0.001) and prefer a less reactogenic vaccine product even if it requires multiple injections (57.3% vs. 29.5%). Health
care professionals preferred wP vaccines and are more concerned about multiple injections (61.1% vs. 29.3%).
These results must be interpreted cautiously as contextual factors may have been different at that time.
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Equity and feasibility

Four RCTs studied the immunogenicity and safety of aP vaccines given in combination or co-administered with
other vaccines to infants, the results of which may affect feasibility of administration of aP vaccine particularly in
resource-limited areas. Two RCTs from China co-administered aP vaccine with Measles, Mumps, and Rubella
vaccine (MMR) and inactivated poliovirus vaccine (IPV)™™ and aP vaccine with IPV,>> and found that co-
administration did not affect the immunogenicity and safety profile of the aP vaccines. Similarly, combining aP
vaccines with IPV proved to have good immunogenicity and safety profile as well, based on two RCTs done in
Russia'® and Japan.” Mixing of acellular and whole pertussis vaccines used as primary series (1st dose acellular
and subsequent doses wP) resulted in more reported adverse reactions based on an RCT done in Australia.”**
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Guideline Question 8.
Avian Influenza Diagnostics

Should reverse transcription polymerase chain reaction (RT-PCR) or
multiplex rapid antigen test (RAT) be used to confirm the diagnosis of avian
influenza in suspected patients?

Recommendation 8.1.
We recommend the use of RT-PCR to confirm the diagnosis of avian influenza in suspected cases.

Certainty of evidence: Very Low
Strength of recommendation: Strong

Recommendation 8.2.
We recommend against the use of RAT to confirm the diagnosis of avian influenza in suspected cases.

Certainty of evidence: Very Low
Strength of recommendation: Strong

Guideline Panel Considerations

The GP issued a strong recommendation for the use of RT-PCR to confirm the diagnosis of avian influenza in
suspected cases and a strong recommendation against the use of multiplex RAT for the same purpose.

The GP expressed significant concerns regarding the accuracy, accessibility, and feasibility of diagnostic tests for
avian influenza, particularly in resource-limited settings. The panel stated that RT-PCR is widely recognized by the
CDC as the reference standard for avian influenza diagnosis. However, the panel is concerned that while the RT-
PCR offers high sensitivity and specificity, its reliance on laboratory infrastructure limits feasibility in rural areas,
creating significant equity concerns for poultry workers and disadvantaged communities who may lack access. The
panel also noted the limitations in current practice in the Philippines where RT-PCR can only detect the
hemagglutinin subunit RNA and not the neuraminidase subunit RNA.

Members of the panel also noted the absence of direct evidence on clinical outcomes from either test, and the lack
of studies on harms. Available evidence indicates that multiplex RAT has poor and inconsistent sensitivity,
especially in specimens with lower viral loads. This raises substantial concerns regarding the risk of false-negative
results, which the panel recognized as clinically significant, potentially leading to delayed diagnosis, inappropriate
treatment, and uncontrolled disease spread in the community.

While the panel acknowledged the practical limitations of RT-PCR, including its reliance on laboratory
infrastructure and reduced accessibility in rural or resource-limited settings, these were considered outweighed
by the clinical and public health risks associated with inaccurate diagnosis. In addition, the lack of formal
registration and regulatory approval for multiplex RAT in the Philippines represents a further barrier to its use in
clinical practice. While RAT may be more cost-effective, their lower accuracy is a major trade-off, highlighting the
challenge of balancing affordability with diagnostic reliability.
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Although the overall certainty of evidence was very low due to the limited quantity and quality of available studies,
the potential for significant patient and public health harm from false-negative RAT results justified strong
recommendations. RT-PCR remains the recommended confirmatory diagnostic test for avian influenza in
suspected cases, while the use of multiplex RAT is not recommended given its poor diagnostic performance,
regulatory limitations, and potential to compromise clinical care and outbreak control efforts.

Key Findings

e Three observational studies included a total of 168 patients and 319 specimens. One case-control study
assessed the sensitivity of two multiplex RAT brands for detecting A(H7N9) using throat swab specimens
from patients who have tested positive based on real-time RT-PCR. No study compared multiplex RAT with
viral isolation. Two studies compared RT-PCR with viral isolation but did not report diagnostic accuracy
measures.

e The sensitivity of multiplex RAT with RT-PCR as the reference standard is poor; specificity, predictive
values, diagnostic odds ratio (DOR) and area under the curve (AUC) cannot be calculated since only
positivity rate was reported. Test sensitivity also varied across brands and viral load in the sample.

e No diagnostic accuracy measure was reported in any of the two studies comparing RT-PCR with viral
isolation. RT-PCR has lower per patient cost than viral culture; no study investigated the cost-effectiveness
of RT-PCR and viral culture. Likewise, data on either cost or cost-effectiveness of multiplex RAT are lacking.

e Theoverall certainty of evidence was very low.

Background

Human infection with avian influenza virus is rare but there is a setting for a possible future pandemic. Specific
subtypes known to infect humans are H5N1, H7N3, H7N7, H7N9, HON2, and H10N8; H5N1 and H7N9 are the most
common ones.*® H5N1 infects younger individuals while H7N9 affects older patients more.*” Avian influenza virus
can also be classified as high pathogenicity avian influenza (HPAI) and low pathogenicity avian influenza (LPAI)
based on its ability to kill chickens in the laboratory setting."*® The pooled global seroprevalence of highly
pathogenic avian influenza A(H5N1) virus is 0.2% (95% CI 0.1-0.3%) among 22,920 participants.[3] Poultry exposure
is the main risk factor; poultry workers (0.5%, 95% Cl 0.3-0.7%), poultry cullers (0.4%, 95% Cl 0-0.9%), and persons
with poultry and human exposures (0.8%, 95% Cl 0.2-1.4%) had relatively higher A(H5N1) virus antibody
seroprevalence than those without poultry exposures.” It is also more prevalent in Southeast Asia, Africa, and
Middle East because of increased human-poultry interactions.

Human infection with avian influenza virus is rare but there is a setting for a possible future pandemic. The pooled
global seroprevalence of highly pathogenic avian influenza A(H5N1) virus is 0.2% (95% CI 0.1-0.3%) among 22,920
participants.”® Poultry exposure is the main risk factor; poultry workers (0.5%, 95% Cl 0.3-0.7%), poultry cullers
(0.4%, 95% Cl 0.0-0.9%), and persons with poultry and human exposures (0.8%, 95% Cl 0.2-1.4%) had relatively
higher A(H5N1) virus antibody seroprevalence than those without poultry exposures.®

WHO reported that from January 1, 2003 to April 22, 2025, there were 265 cases of human infection with avian
influenza A(H5N1) virus reported from five countries within the Western Pacific Region, with 139 fatal cases or a CFR
of 54.7%. No new case of human infection with avian influenza A(H5N1) virus was reported to WHO in the Western
Pacific Region as of January 2024.* In the Philippines, although there is no report of human avian influenza, the
Bureau of Animal Industry is reporting outbreaks of avian influenza A(H5N1) in some poultry farms. Three H5N1
outbreaks in chicken and ducks were reported in 2 districts in Pampanga from March 26 to April 4. The last outbreak
was recorded on April 30; HPAI H5N9 was first detected in the Philippines, specifically in a duck farm in Camarines
Sur.*® These situations are settings for potential human infections.

Having an accurate diagnosis of avian influenza is necessary to guide definitive treatment especially in areas with
limited resources, as well as to alert authorities regarding potential outbreaks. We aim to assess the diagnostic
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performance of multiplex RAT and RT-PCR compared to viral isolation, as well as the diagnostic performance of
multiplex RAT when RT-PCR is used as the reference standard.

Tests used to diagnose avian influenza include the following:

e Reverse Transcription Polymerase Chain Reaction (RT-PCR): detects viral RNA; can detect low levels
of the virus, differentiate influenza subtypes (e.g., H5, H7); considered gold standard for laboratory
confirmation

e Multiplex Rapid Antigen Test (RAT): detects viral proteins (i.e., antigens); fast results (15-30 min) and
may be used at point of care but generally less sensitive than RT-PCR especially in cases with low viral
loads

e Virusisolation: involving growing virus in eggs or cell culture; used for confirmation and research but
slower

e Serological tests (e.g., ELISA, hemagglutination inhibition): detects antibodies to the virus; used for
surveillance or confirming past infection

¢ Immunofluorescence assay (IFA): detects viral antigens in infected cells; requires specialized
equipment

Summary of the Evidence

Characteristics of included study

Studies on multiplex RAT

Three observational studies including a total of 168 patients and 319 specimens were found. One was a case-
control study from China (Chen 2015) comparing multiplex RAT with real-time RT-PCR as reference standard.*® The
study sample included 110 throat swab or sputum specimens from 53 A(H7N9)-infected patients. No study
comparing multiplex RAT with viral isolation was found. Only the sensitivities of multiplex RAT, specifically Wondfo
Flu A test, colloidal gold method, and Wondfo H7 Subtype test, colloidal gold method were calculated since only
positivity rate was mentioned.

Studies on RT-PCR

Two studies compared RT-PCR with viral isolation; one case-control study from Korea (Choi 2013) tested 319 throat
swab specimens.’® However, data on H5N1 were excluded in the analysis. Another cohort study from Thailand
(Apisarnthanarak 2006) sampled tracheal aspirates from 115 clinically suspected patients but only reported on the
diagnostic costs per patient of RT-PCR for H5N1 and viral culture for each patient, obtained from line-item reports
of the hospital’s fiscal system. '

Diagnostic accuracy

Multiplex RAT

One case-control study reported the sensitivity of multiplex RAT with RT-PCR as the reference standard.”® The
pooled sensitivity of multiplex RAT is low (35.1%, 95% CI 13.0 to 66.2%). The heterogeneity was high (1> =95%), with
sensitivity varying across the two test brands evaluated: Wondfo H7 Subtype test at 50.9% (95% Cl 41.6-60.1%) and
Wondfo Flu A test at 21.8% (95% CI 15.1-30.5%). Sensitivity of multiplex RAT was 100% with high viral loads (i.e, Ct
values <25), and decreased to 29 to 74% for Ct values = 25-30, and 24 to 32% if Ct >30. Specificity, predictive values,
DOR and AUC cannot be calculated since only positivity rate was reported.

RT-PCR
No diagnostic accuracy measure was reported in any of the two studies comparing RT-PCR with viral isolation.

GRADE summary of findings table
Table 26 shows the diagnostic performance of multiplex RATSs for avian influenza.

Clinical Practice Guidelines on the Management of
Emerging and Re-emerging Infectious Diseases in the Philippines 71



Table 26. Diagnostic performance of multiplex RATSs for avian influenza.

Number of results per 10,000 patients tested (95% ClI)
Basis P 1.8%P
(Ne and type of Prevalence 0% | Prevalence 0.6% rev.a lence '8./0 Certainty of
Test results . icall . Tvpicall . Typically seen in -
sude | D | e ns, s moon | e
participants) gene poUtry poultry and human
population poultry workers
exposures
True positives 1study 0 (0-0) 21 (8-40) 63 (23-119) o000
False negatives (N=220) 0 (0-0) 39 (20-52) 117 (61-157) Very low<*

a 0.6% was the estimated upper 95%Cl for seroprevalence for poultry-exposed populations based on a systematic review of seroprevalence
(N =19,320).

b 1.8% was the estimated upper 95CI% for seroprevalence in persons exposed to both human A(H5N1) cases and infected birds based on a
systematic review of seroprevalence (N = 19,320). Seroprevalence was higher in persons exposed to A(H5N1) clade 0 virus (1.9%, range 0.7-
3.2%) than in participants exposed to other clades of A(H5N1) virus (range 0-0.5%) (p<0.05).

¢ Case-control design

d Sensitivity is significantly different across brands tested and viral load levels. Sensitivity was as 50.9% (41.6-60.1%) in Wondfo FH7; 21.8%
(15.1-30.5%) in Wondfo Flu A test. Sensitivity was 100% in viral load if detected at Ct values <25, 29 to 74% if Ct = 25-30, and 24-32% if Ct > 30.
e Wide confidence intervals for sensitivity (13-66%). Throat swab specimens were collected and not sputum/tracheal samples.

Certainty of the Evidence

The overall certainty was very low for the sensitivity of multiplex RAT. Downgrading was done because of high risk
of bias related to patient selection (i.e., use of a case-control design) and index test (i.e., PCR done before the index
test). Serious inconsistency was also noted in the sensitivity results between the brands tested.

Other Considerations

Resource implications (cost/cost-effectiveness)

One cohort study from Thailand estimated that RT-PCR and viral culture in avian influenza (H5N1) screening cost
around US$25 (P1,400) and USS$30 (P1,680) per patient, respectively.’® No study investigated the cost-effectiveness
of RT-PCR over viral culture. Likewise, data on either cost or cost-effectiveness of multiplex RAT are lacking.

Stakeholder values, preferences, and acceptability
No study on stakeholder values, preferences, and acceptability was found regarding avian influenza testing.

Increasing awareness of avian influenza may be necessary especially for individuals with high probability of
exposure. A 2006 study compared the effectiveness of lectures and flyers in improving knowledge, attitudes, and
practices about avian influenza among poultry handlers in Zamboanga City.*** Results showed that while both
methods were effective, lectures were significantly better at improving knowledge, whereas both were equally
effective in enhancing attitudes and practices.

Equity and feasibility
No study on equity and feasibility was found. Based on the Philippine FDA Verification Portal as of June 15, 2025,
all RATs evaluated in the study by Chen et al*** (i.e., Wondfo FIuA and HT tests) are not currently registered.

The published proceedings from the DOH National Center for Disease Prevention and Control in 2006 emphasized
key strategies for avian influenza prevention and control: early identification and reporting of the virus in birds to
minimize human exposure, and prompt detection and isolation of human cases to control spread within
communities.'®® Another article highlighted the role of family physicians in the initial diagnosis of avian influenza
based on clinical manifestations and the triage of suspected cases using epidemiological risk factors due to the
limited availability and high cost of laboratory testing in many hospitals.*®*
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Guideline Question 9.
Mpox Quarantine

Should quarantine be recommended for close contacts of confirmed or
suspected cases of mpox?

Recommendation 9.1.
We suggest against mandatory quarantine for close contacts* of confirmed or suspected cases of
MpPOX.

Certainty of evidence: Very Low
Strength of recommendation: Weak

*WHO definition of close contact (Aug 26, 2024)*%

Recommendation 9.2 (Good Practice Statement*).

For close contacts** of suspected or confirmed cases of mpox, we suggest active surveillance of
symptoms and avoid direct interaction with immunocompromised individuals*** for 21 days post-
exposure.

Certainty of evidence: None
Strength of recommendation: N/A

* This Good Practice Statement is based on expert consensus intended to support best practice but is
not a mandatory recommendation.

“*WHO definition of close contact (Aug 26, 2024)*%

***CDC definition (Sep 13, 2024)'%

Recommendation 9.3 (Good Practice Statement*).
We suggest 21-day quarantine for close contacts** of confirmed or suspected mpox cases in closed

communities:
o Jails, military barracks, orphanages, dormitories, nursing homes, homeless shelters, evacuation
centers, and other similar settings

Certainty of evidence: None
Strength of recommendation: N/A

* This Good Practice Statement is based on expert consensus intended to support best practice but is
not a mandatory recommendation.
“*WHO definition of close contact (Aug 26, 2024)*%
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Guideline Panel Considerations

The panel acknowledged that the overall certainty of evidence regarding the effectiveness of quarantine for mpox
close contacts is very low, primarily due to methodological limitations in observational studies and the indirect
nature of evidence derived from mathematical models.

The GP adopted the WHO definition of close contact for mpox, which includes: (1) skin-to-skin (including sexual
contact) and mouth-to-mouth or mouth-to-skin contact, and (2) being face-to-face with someone who has mpox
(which can generate infectious respiratory particles).'®®

The panel also adopted the WHO definition of high-risk individuals for mpox, which include: (1) health and care
workers at risk of exposure; (2) people in the same household or close community as someone who has mpox,
including children; (3) people who have multiple sex partners, including men who have sex with men; and (4) sex
workers of any gender and their clients.'®

The panel expressed significant concerns that recommending general quarantine for mpox close contacts would
be a disproportionate and resource-intensive public health intervention given the disease's low transmission
efficacy. They highlighted lack of studies on the benefits and harms of such a widespread quarantine, noting
potential negative impacts such as high resource use (e.g., lost wages, extensive healthcare monitoring), and
significant psychosocial and economic issues for affected individuals and families.

Also raised were equity concerns, as mandatory quarantine could exacerbate disparities for marginalized groups,
including low-income households and incarcerated individuals, and potentially lead to stigma. While
acknowledging that targeted quarantine in high-risk settings (like closed institutions or for immunocompromised
contacts) might be conditionally feasible and beneficial, the general recommendation for quarantine faces
challenges in terms of logistical capacity, community acceptability (as it may be seen as a disproportionate
response), and overall resource availability, making active monitoring with prompt isolation of symptomatic
contacts a more preferred and feasible alternative.

Despite concerns regarding general quarantine, the panel recognized that specific environments, such as jails,
military barracks, dormitories, evacuation centers, and similar closed settings, present unique challenges where
physical distancing and infection prevention measures are difficult to maintain. In these high-risk settings, the
potential for rapid and widespread mpox transmission is substantially increased.

The panel emphasized the need to protect individuals with immunocompromising conditions, who may be at
increased risk for severe mpox. The panel adopted the CDC definition of individuals with immunocompromising
conditions and treatments, which include but are not limited to: (1) HIV infection, particularly in the presence of a
low CD4 count (<200 cells/mm?3); (2) moderate or severe primary immunodeficiency (e.g., phagocyte disorders,
agammaglobulinemia, common variable immunodeficiency disease, severe combined immunodeficiency,
DiGeorge syndrome, Wiskott-Aldrich syndrome, ataxia telangiectasia, or any other immunodeficiency with
immune dysregulation); (3) active treatment for a solid tumor or hematologic malignancy; (4) immunosuppressive
therapy for solid-organ or islet transplant; (5) active treatment with high-dose corticosteroids (i.e., 20 or more mg
of prednisone or equivalent per day when administered for 2 or more weeks), an alkylating agent, antimetabolite,
transplant-related immunosuppressive drug, cancer chemotherapeutic agent classified as severely
immunosuppressive, tumor necrosis factor (TNF) blocker, or other biologic agent that is immunosuppressive or
immunomodulatory; and (6) receipt of chimeric antigen receptor (CAR)-T-cell therapy or hematopoietic cell
transplant (within 2 years of transplantation or taking immunosuppressive therapy).'®® Active monitoring of
exposed contacts and advising them to avoid direct interaction with such individuals for 21 days post-exposure
was viewed as a pragmatic, low-burden intervention that addresses transmission risks while preserving individual
freedoms.
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Overall, the GP issued a weak recommendation against mandatory quarantine for close contacts of suspected or
confirmed mpox cases in the general community alongside two Good Practice Statements supporting active
symptom monitoring and avoiding direct interaction with immunocompromised individuals as well as targeted
quarantine for closed community settings. These recommendations reflect a balanced appraisal of available
evidence, contextual factors, and ethical considerations.

The recommendations align with current WHO guidance, which does not advocate for universal quarantine of
mpox contacts, but emphasizes symptom monitoring, timely identification of secondary cases, and isolation of
symptomatic individuals. The targeted approach proposed by the panel reflects global best practices, while
incorporating context-specific considerations relevant to the Philippine setting.

Key Findings

e Of the 6 studies which reported the effects of quarantine, 2 observational studies (N = 497) showed that
quarantine of 22 and 28 days after being exposed to a confirmed case of mpox resulted in no incidence of
mpox, 3 modeling studies support the effectiveness of quarantine in reducing mpox transmission and 1
modeling study found the 21-day mandatory quarantine detected 83% of mpox cases.

e The certainty of evidence is very low since the observational studies demonstrated high risk of
confounding bias, while the effect of quarantine on other mpox transmission were based only on
modeling studies with some concerns on study quality.

Background

Mpox is a zoonotic disease caused by the monkeypox virus (MPXV), an orthopoxvirus similar to smallpox. It affects
all ages and manifests as painful rash, enlarged lymph nodes, headache, fever, muscle ache and back pain.'*> Mpox
can be transmitted from person to person mainly through close contact (including skin-to-skin, mouth-to-mouth,
mouth-to-skin, or face to face) with someone who is infected with mpox. Other means of transmission include
sexual contact, contact with contaminated objects, and perinatal transmission.

Mpox is now considered an emerging infectious disease that has been increasing in number in different parts of
the world, including the Philippines. As of April 30, 2025, WHO reported a total of 142,242 laboratory confirmed
cases, including 328 deaths worldwide.’” Among the 47 countries outside Africa, there were 3,979 new confirmed
cases and 11 new deaths. In the Philippines, WHO reported a total of 136 confirmed cases and 4 deaths.

Among infectious diseases, quarantine of both the infected individuals and their close contacts is one of the most
effective strategies in decreasing the incidence.’® Quarantine is defined as the physical separation and restriction
of movement of individuals exposed to a certain infectious disease. They may or may not be infected or ill but may
become infectious to others.’®® Currently, there is no evidence in the Philippines that exists on the recommended
quarantine period among individuals who have been exposed to confirmed and suspected mpox patients.

Summary of the Evidence

Characteristics of included studies

Observational studies on quarantine and isolation of exposed individuals

We found 2 observational studies (N = 497) obtained from case investigations of close contacts of confirmed mpox
cases. The first was an observational study from England (Ladhani 2022) including 340 school children (age 2 to 16
years) and 100 adult staff members who were exposed to an index case/s of mpox.'™ The exposed children and
staff members were excluded from school, quarantined and isolated at home (but without the need for self-
isolation) for 21 days. These individuals were also advised to avoid contact with high-risk individuals (e.g., other
young children, pregnant women, immunosuppressed individuals). All had medium-risk exposures (i.e., contact
within 1 meter with an mpox case for = 15 minutes or sharing a car ride). One subgroup composed of 90 children 4-
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5years old and 10 staff members in the reception year (1 year of primary school) were allowed to remain in school
but in separate bubbles from other unexposed children. Among 186 children aged 2-11 yrs who were offered a
vaccine, 21 (11%) received one dose of MVA-BN 1-2 weeks after exposure. Follow-up testing was done after 28 days
to confirm positive cases.

The second study (Hagan 2022) was a case investigation of 57 male residents (median age: 38 years) in a county jail
in Chicago, Illinois, United States between July to August 2022 who were exposed to an mpox case within 7 days
from symptom onset.'™ All residents were reported to have low knowledge regarding mpox symptoms and
transmission modes. Residents denied having sexual or intimate contact with the mpox case, and all exposures
were classified as intermediate-risk (i.e., within 5 feet for =3 hours without mask). All were quarantined in their
dormitories for 21 days and were asked to monitor symptoms daily. Post-exposure prophylaxis within 7-14 days of
exposure using MVA-BN vaccine (Jynneos) was accepted only by 13/57 (23%) residents. Incidence of mpox was
assessed using anti-Orthopoxvirus IgM at day 15 and 22, but only 14 (24.5%) consented to serological testing.

Modeling studies on quarantine and isolation

Four modeling studies using various dynamic models (deterministic, game-theoretical, stochastic, and
probabilistic) assessed the impact of quarantine on mpox transmission. Four studies, one from Tanzania (Leandry
2022),'" one from Bangladesh (Ullah 2024),'™ and one from the United States'™ focused on exposed close contacts
and reported a reduction in new mpox cases with quarantine, though only one study*™ specified a 14-day duration.
Another study from China (Deng 2024) assessed the impact of the existing 21-day mandatory quarantine for
incoming travelers and optional quarantine on the rate of detected mpox cases.'”

Efficacy outcomes

Incidence of mpox (2 observational studies, N = 497, very low certainty)

In the two observational studies, no mpox cases were recorded (0%, 95% Cl 0-2%, I>= 3.0%) at the 22- to 28-day
follow-up following medium/intermediate-risk exposure to an mpox case.'’®™ In one study, after a 28-day follow-
up, 0 mpox cases were confirmed out of the 440 total exposed individuals in the study.'™

Mpox transmission (4 modeling studies, very low certainty)

Mathematical modeling studies consistently support the effectiveness of quarantine and vaccination in reducing
mpox transmission, though their impact varies by setting, adherence, and resource constraints. Leandry (2023)
used a deterministic dynamic model, which employs fixed equations to produce a single, predictable outcome
from a given set of parameters, assuming average behavior in a population, to show that quarantine significantly
reduces the reproductive number (Ro) of mpox, with greater impact when quarantine rates are higher and
vaccination is added.'”? Ullah (2024) also applied a deterministic model incorporating human behavior, showing
that 14-28 days of quarantine slowed transmission and led to epidemic fadeout when strictly followed, but high
quarantine costs may reduce adherence and increase cases.'™

Savinkina (2024) used a stochastic model, which incorporate random variation in transmission events, allowing for
multiple possible outcomes that reflect real-world uncertainty and variability, on a United States college campus
and found that 14-day quarantine of contacts provided little incremental benefit when 50% of cases were detected
and isolated, with large numbers needing quarantine per detected case (as many as 200 students).'™ Isolating 20%,
50%, and 80% of cases could avert 33%, 50%, and 85% of secondary transmissions over 100 days, respectively.
Quarantine was not shown to reduce likelihood of outbreak but did reduce average number of cases per outbreak
when R, was 2.4.

Rate of detection of mpox cases (1 modeling study, very low certainty)

Deng (2024) applied a probabilistic model and found China’s 21-day mandatory quarantine for incoming
travelers detected up to 83% of mpox cases and was more effective than self-reporting or voluntary isolation,
which relied heavily on individual compliance and only detected 46% of cases.'™
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Safety outcomes
No studies were found assessing the adverse effects of implementing quarantine on close contacts of mpox cases.

GRADE summary of findings table
Table 27 shows the efficacy and safety outcomes in quarantine vs. no quarantine for mpox.

Table 27. Quarantine compared to no intervention for mpox.

Basis Anticipated absolute effects (95% Cl)
(Neand type of | Relative effect Certainty of
Outcomes . 0 q
studies, total (95%Cl) No quarantine | Quarantine Difference Evidence

participants)

Efficacy outcomes

Incidence of

mpox
Assessed via. 2 non- 10.2 fewer

RT-PCR or randomized N/A 10.9% 0.0% cases per 100 10/0]0)
Serology (IgM) studies ' (0to 2%) (10.2 fewer to Very lowP<
Follow-up: (N=56) 8.2 fewer)

range 22-28

days

Mpox

Mathematical modeling studies suggest that quarantine—particularly
when combined with vaccination—can reduce mpox transmission,
though effectiveness varies by adherence, setting, and resource

transmission
Assessed via:

Reproductive 3 modgllng availability. Deterministic models showed reduced viral reproductive EBOOdOf
number (Ro) studies A . . . ) . ) Very lowdefe
Follow-up: number and epidemic fadeout with strict quarantine, while stochastic
P models highlighted limited added benefit of contact quarantine over
range 14-28 . .
case isolation.
days
Rate of
detection of
mpox cases . Probabilistic modeling indicated that 21-day mandatory quarantine of
1 model
Assessed via. n;iuj ng international travelers detected more cases (83%) than self- \2 rolgvgg
RT-PCR y reporting / optional quarantine approaches (46%) y
Follow-up:
range 21 days

Safety outcomes - not reported

a Zheng 2024 systematic review (https://doi.org/10.1016/j.bj.2024.100823): secondary attack rates (SARs) ranged from 0 to 10.2%, but a
median SAR of 50% was reported among 16 households in a recent study.

b Moderate risk bias due to confounding.

¢ Different outcome measures used to confirm mpox positivity. Population in Ladhani 2022 involved mostly children in the UK, while Hagan
2022 involved male young adults in Chicago, USA.

d Modeling studies demonstrated serious risk of bias. As no validated 'Risk of bias' checklist for mathematical transmission models was
available, we assessed whether the modelling and reporting followed the best practice recommendations of the International Society for
Pharmacoeconomics and Outcomes (ISPOR) and the Society for Medical Decision making (SMDM) for dynamic mathematical transmission
models. Majority of the studies included moderate to major concerns.

e Impact of quarantine shown to differ depending on setting, adherence, resource constraints, and if vaccination was provided.

f Evidence is based on modeling studies.

g The outcome in the modeling studies included did not present the confidence interval of the results.
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Certainty of the Evidence

Overall certainty of evidence was downgraded to very low due to very serious risk of bias and imprecision across
critical outcomes.

Of the seven studies on quarantine, two observational studies had a serious overall risk of bias due to confounding
(i.e., exposures were limited to category 2 (medium risk)), co-intervention (i.e., vaccination was included as part of
quarantine intervention), and measurement bias (i.e,. reporting of skin-to-skin or sexual contact might not have
been reliable; several missing data). Sharing utensils, linens also could not be reliably assessed). The four modeling
studies had a very serious risk of bias due to study design limitations and very serious imprecision from the absence
of confidence intervals in the outcomes. These modeling studies were appraised based on reporting quality; three
of the five had moderate to major concerns due to non-dynamic models, unclear uncertainty analyses, and unclear
reporting of estimated changes in infection burden.

Other Considerations

Resource implications (cost/cost-effectiveness)

One systematic literature review by Alsharani et al. investigated the expected economic cost for healthcare systems
of quarantine in the case of mpox virus outbreaks. Indirect evidence was taken from economic studies on COVID-
19 and SARS in China.'™ In the case of mpox, quarantine strategies effectively reduce the infection rate and delay
new infections over time, but the healthcare departments would have to incur huge expenses particularly from the
indirect costs of quarantine. The availability of effective treatments and vaccines suggests that the high costs
associated with quarantining infected individuals and close contacts would be difficult to justify. Implementing
widespread quarantine for close contacts of confirmed mpox cases could significantly impact national gross
domestic products and lead to substantial productivity losses.

Stakeholder values, preferences, and acceptability

Rapid review done by the United Kingdom Health Security Agency found no evidence on values and preferences
regarding quarantine.”” One local study was done where senior citizens showed positive attitudes towards the
implementation of the enhanced community quarantine during COVID-19, specifically on self-isolation and
following barangay rules and regulations.'™ Likewise, among adolescents in the Philippines, a local study showed
that adolescents perceive isolation in three primary ways: as a constraint, a necessity and an opportunity.'™

Equity and feasibility

The duration of quarantine would probably be patterned after the known incubation period and duration of
infectivity of the mpox virus, as well as other considerations by policymakers (e.g., resources available, indirect
costs due to missed workdays). Across 8 studies, the mean incubation period for mpox ranged from 7.1 to 9.1 days,
with 51-95% percentiles spanning approximately 2 to 23 days.!**¥" Several studies reported pre-symptomatic viral
DNA detection 1-4 days before symptom onset.'® Generation time and serial interval estimates (i.e., days between
the date of infection of a confirmed case and those of secondary cases) ranged from 8.0 to 12.5 days.**'® Findings
support quarantine durations of up to 21 days to account for longer incubation in a minority (~5%) of cases.

Viral loads were significantly higher in skin and anal samples than in throat or nasopharyngeal samples (median
cycle threshold (Ct) 22.0 vs 29.0 and 36.5; p = 0.0013)."*” MPXV DNA was most frequently detected in skin lesions
(94.4%) and showed the longest median time to viral clearance (16 days).
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Guideline Question 10.
Mpox Vaccination for High-Risk Individuals

Should mpox vaccine be given to persons at risk?

Recommendation 10.
We suggest the use of mpox vaccines as pre-exposure and post-exposure prophylaxis for persons at
risk*.

Certainty of evidence: Very Low
Strength of recommendation: Weak

“WHO definition of high risk indlividuals'®

Guideline Panel Considerations

Despite very low certainty of evidence, the GP issued a weak recommendation supporting mpox vaccination for at-
risk individuals, considering both public health benefit and contextual realities. The panel adopted the WHO
definition of high-risk groups, which include: (1) health care workers at risk of exposure; (2) people in the same
household or close community as someone who has mpox, including children; (3) people who have multiple sex
partners, including men who have sex with men; and (4) sex workers of any gender and their clients.’®* Evidence
suggests vaccination offers modest protection against infection and disease severity, with an acceptable safety
profile.

However, feasibility and equity concerns were emphasized. The MVA-BN vaccine remains unavailable in the
Philippines, requires cold chain logistics, and is prohibitively expensive at approximately USS 65 per dose (P3,640)
which limits access especially for vulnerable populations. The panel stressed that while vaccination for at-risk
individuals is crucial for public health, its feasibility is compromised without government subsidy and expedited
FDA registration, hindering equitable access and widespread implementation. Given these factors, vaccination
remains a critical but currently constrained tool for mpox prevention among at-risk groups.

Key Findings

e Nineteen studies (N = 53,843) investigated the effect of vaccines on at-risk patients in preventing mpox
infection.

e Based on eight studies, the incidence of mpox was lower in patients who received mpox vaccines as
compared to patients who have not received mpox vaccine. For patients receiving the vaccine as a pre-
exposure prophylaxis, there is no statistical difference on the risk of developing mpox as compared to
those not given the vaccine. Alternatively, patients who took the mpox vaccine as a post-exposure
prophylaxis had lesser risk of developing mpox.

e Eight studies experimented on the VE of the mpox vaccines. Based on the pooled results, there is a
beneficial effect of giving vaccines to at-risk patients in preventing mpox.

e One study analyzed the severity of mpox among patients who were given the vaccine as compared to
those with no vaccine. The outcome of this study showed that there is a lower risk of developing severe
mpox in vaccinated patients

e One study showed that a single dose of vaccine for post-exposure prophylaxis provided antibody and
cellularimmune response in children which may last up to 15 weeks.
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e Two studies showed adverse effects that may be experienced by patients receiving the vaccine, however
this may only be minimal and mild.

Background

In 2022, an outbreak of mpox has been reported in at least 30 countries.'®® As specific treatment for mpox is still
lacking, the rising outbreak has raised efforts into studies on potential treatment and prevention. High-risk groups
that may potentially develop mpox or may progress to severe disease include children, pregnant women, and
immunocompromised individuals, including men having sex with men (MSM), and people with human
immunodeficiency virus (HIV) infection.'®

Mpox vaccines have been tested in different studies in terms of providing protection from mortality, reducing
severity of clinical symptoms and reducing viral loads and increasing antibodies against mpox.*® There are
currently three types of vaccines that may be used for the prevention of mpox. The first vaccine is ACAM2000, a
replicating vaccinia virus-based second-generation smallpox vaccine. The vaccine is administered as a single dose
via the percutaneous route. The second vaccine is the Modified Vaccinia Ankara-Bavarian Nordic (MVA-BN),
popularly known as Jynneos, Imvamune in the European Union, and Imvanexin Canada. Itis a replication-deficient
live virus vaccine enclosed in a non-replicating Orthopoxvirus-MVA-BN virus. It is administered in two doses of 0.5
mL subcutaneously, 4 weeks apart. The third vaccine is the LC-16 (KM Biologics, Japan), a third-generation
smallpox vaccine. It is an attenuated partially replicating Lister strain of vaccinia. It is administered via the
subcutaneous route as a single dose.'*

The rationale of this evidence review is to determine the efficacy and safety of mpox vaccines among at-risk
patients in preventing and decreasing severity of mpox.

Summary of the Evidence

Characteristics of included studies

We found 19 studies that included a total of 53,843 patients.’*>?° The pooled studies include a mix of study designs:
10 observational studies, 5 cohort studies, 3 case-control studies, and 1 RCT.?*® Nine studies were performed in the
United States of America, two studies performed in Spain, two studies performed in France, two studies performed
in Canada and single studies were performed individually in the United Kingdom, Israel, Japan, and the
Netherlands. The studies involved adults at high risk of mpox infection, including MSM, individuals with HIV or
sexually transmitted infections, high-risk contacts, and in one case, children.?®

Eighteen studies used the MVA-BN vaccine, and one study (Tomita 2023) assessed the live attenuated smallpox
vaccine LC-16.% Eight studies investigated on the effect of mpox vaccine as pre-exposure prophylaxis whereas
eleven studies explored the effects of mpox vaccine as post-exposure prophylaxis. The primary intervention across
studies was the MVA-BN vaccine, administered either as 1 dose or 2 doses given 4 weeks apart, used for pre-
exposure or post-exposure prophylaxis,t92-1941%

Outcomes assessed focused mainly on VE or efficacy, typically measured by incidence or onset of mpox, or
breakthrough infection.?*2°227 Some studies also reported immunogenicity and adverse effects.??*** Follow-up
durations varied from as short as 21 days'® to as long as 12 months,?*? with outcomes ascertained through clinical
or laboratory-confirmed diagnosis of mpox.

Efficacy outcomes

Incidence of Mpox

Based on 8 observational studies that assessed MVA-BN mpox vaccines, the vaccine may reduce mpox incidence
(1,503/12,280 or 12.3% in vaccinated vs. 14,005/19,014 or 73.7% in unvaccinated groups) with a corresponding OR
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0.24 (95% Cl 0.06-1.02). The evidence is very uncertain due to the non-randomized design of the included studies,
inconsistency/high statistical heterogeneity, and imprecision in the estimates (upper Cl crossing 1.00).

When given as pre-exposure prophylaxis, MVA-BN vaccine may reduce the risk of developing mpox (11.5% with
vaccination vs. 63.2% without; OR 0.38, 95% Cl 0.12-1.23), but results were likewise very uncertain. Effect estimates
for benefit were more precise in studies that used mpox vaccine as a post-exposure prophylaxis, with 12.4%
developing mpox versus 82.7% in unvaccinated groups (OR 0.14, 95% Cl 0.03-0.79)

Vaccine effectiveness

Based on eight observational studies, vaccination against mpox was associated with a 51% reduction in the odds
of developing mpox compared to no vaccination (OR 2.04, 95% Cl 1.80-2.32), corresponding to a VE of 51% (95%
Cl 44-57%).

Subgroup analysis showed that when administered as pre-exposure prophylaxis, the vaccine was associated with
a VE of 52% (95% Cl 44-59%) (OR 2.06, 95% Cl 1.77-2.41). When used as post-exposure prophylaxis, the vaccine
was associated with a VE of 50% (95% CI 37-60%) (OR 1.98, 95% CI 1.59-2.47).

While these findings suggest a protective effect of mpox vaccination in both pre- and post-exposure situations, the
certainty of evidence should be assessed considering potential limitations in the observational study designs,
including risk of bias, indirectness, and imprecision.

Severity of mpox
One retrospective study from France analyzed the severity of mpox among patients who were given the vaccine as

post-exposure prophylaxis as compared to those with no vaccine.!*® Eleven out of 108 patients (10.2%) given the
vaccine and 97 out of 108 patients (89.8%) without vaccination experienced severe symptoms of mpox. Post-
exposure mpox vaccination may result in less risk of severe mpox (OR 0.01, 95% CI 0.01-0.03).

Immune response/immunogenicity

One observational study (post-vaccine implementation surveillance) in the United Kingdom assessed the
immunogenicity of a single dose of MVA-BN (0.5 mL containing 0.50-3.95x108 infectious units of MVA-BN live virus)
in children.?® Antibody levels were measured using a test that reports absorbance (optical density at 450 nm; ODaso)
values—higher values mean more antibodies. The vaccine induced robust humoral and cellularimmune responses
up to 15 weeks post-vaccination. 1gG measurement showed mean absorbances of 1.380 (well above cutoff for
strong antibody response of OD.so >0.1926) at 6 weeks and 0.9826 at 15 weeks post-vaccination. All vaccinated
children developed high levels of poxvirus-specific 1gG antibodies and activated T-cell responses, including
memory and cytotoxic subsets. However, the certainty of evidence for this outcome is very low due to the small
sample size, lack of a control group, and imprecision in estimates.

Safety outcomes

Any adverse events: MVA-BN

In children, 2 studies showed adverse effects that may be experienced by the patients receiving the vaccine. No
symptoms were reported by 16 (36%) of 45 children, whereas 18 (40%) reported local reaction only (mainly swelling
[20 (44%)] and pain [18 (40%)] at injection site and 11(24%) reported systemic symptoms (mainly rash [5 (11%)] and
fever or feeling hot [5 (11%)]) with or without local reactions.

Other studies from vaccine safety monitoring databases found that MVA-BN (Jynneos) appears well tolerated. In a
Korean study (n = 142), common local reactions after the first dose included pruritus (66.2%), redness (48.1%),
and swelling (49.4%), with similar or slightly higher rates after the second dose; fatigue was the most frequent
systemic symptom (37.7% after dose 1, 24.6% after dose 2). In the United States, among over 1.2 million Jynneos
doses administered, the reported myocarditis rates were 2.69 and 8.64 per million doses after the first and
second doses, respectively, with no unexpected safety concerns identified in national surveillance systems.
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Any adverse events: LC-16

In adults, adverse events due to inoculation, such as rash (83%), fever (33.3%), lymphadenopathy (33.3%), and
local reaction at the inoculation site (comprising erythema, swelling, induration, and pain) (16.7%) were observed
in the participants; however, all inoculation-related events were non-severe and non-serious, and the participants
recovered during the 28-day observation period.

GRADE summary of findings table
Table 28 shows the efficacy and safety outcomes in mpox vaccine vs. no intervention for high-risk patients.

Table 28. Mpox vaccine compared to no intervention for high-risk patients.

Basis Anticipated absolute effects (95% Cl)

o r—— (Ne and type of | Relative effect Certainty of
studies, total (95% C1) pefnpes Mpox vaccine | Difference Evidence
participants) vaccine

Efficacy outcomes
8 non-
3.5% f
Incidence of randomized ORO0.24 40.2% 33.5% fewer o000
. 73.7% . (59.3 fewer to Y
Mpox studies (0.06-1.02) (14.4-74) 0.4 more) Very low®P<
(N =31,294) :
Incidence of 4 non-
23.7% fi
Mpox with pre- randomized ORO0.38 39.5% % fewer o000
. 63.2% (46.1 fewer to P
exposure studies (0.12-1.23) (17.1-67.8) 4.7 more) Very low?©
prophylaxis (N=10,994) ’
Incidence of 4 non-
42.6% f
Mpox with post- randomized ORO0.14 40.1% % fewer o000
. 82.7% (70.2 fewer to
exposure studies (0.03-0.79) (12.5-79.1) 3.6 fewer) Very low?®
prophylaxis (N'=20,300) ’
1 non- 79.6% fewer
. randomized OR 0.0129 10.2% o Y 10)0)
0,
Severity of Mpox study (0.0053-0.0311) 89.8% (4.5-21.5) (865é33ffev\‘l've;r;° Low?
(N=216) .
1non- IgG antibodies showed mean absorbances of 1.380 (well above 00
Immunogenicity randomized | cutoff for strong antibody response of ODaso >0.1926) at 6 weeks and e?_aowa
study 0.9826 at 15 weeks post-vaccination.
Vaccine 8 non OR2.04
1.80-2.32
effectiveness randomized (1.80-2.32) GBEBOaO
(VE) studies Low
VE 51% (44-57%)
OR 2.06
VE with pre- 4 non-
1.77-2.41
exposure randomized ( ) eiao%ao
prophylaxis studies VE 52% (44-59%)
OR1.98
VE with post- 4 non-
1.59-2.47
exposure randomized ( ) EBOOQ
rophylaxis studies very low*
p VE 50% (37-60%)
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Basis Anticipated absolute effects (95% Cl)

o r—— (Ne and type of | Relative effect Certainty of
studies, total (95% C1) pefnpes Mpox vaccine | Difference Evidence
participants) vaccine

Safety outcomes

No symptoms were reported by 16 (36%) of 45 children, whereas 18

(40%) reported local reaction only (mainly swelling [20 (44%)] and

pain [18 (40%)] at injection site) and11(24%) reported systemic

symptoms (mainly rash [five (11%)] and fever or feeling hot [five

(119)]) with or without local reactions.

2 non- o000

Adverse effects razﬁfdr?elzed In adults, adverse events due to inoculation, such as rash, fever, Low?

lymphadenopathy, and local reaction at the inoculation site

(comprising erythema, swelling, induration, and pain) were

observed in the participants; however, all inoculation-related events

were non-severe and non- serious, and the participants recovered

during the 28-day observation period

a High risk of bias due to confounding
b I=99%

¢ Cl for OR crossed 1.00

d1’=94%

el’=95%

fI’=72%

Certainty of the Evidence

Overall certainty of evidence was downgraded to very low.

Out of the 19 studies, 18 had an overall high risk of bias due to lack of blinding and other confounders that may
affect the result of the outcomes. Since most of the studies are case-control and observational studies, there are
risks of selection and attrition bias. Evidence was further downgraded due to imprecision (Cl crossing 1.00 in some
outcomes) and inconsistency (high statistical heterogeneity).

Other Considerations

Cost of vaccination
Mpox vaccine (MVA-BN, Jynneos) currently costs around USS$65 (P3,640) per dose.

Cost-effectiveness
No local cost-effectiveness studies were identified.

AUnited Kingdom study determined the cost-effective vaccination strategy for reducing outbreaks of mpox among
gay, bisexual and other men who have sex with men (GBMSM). All vaccination strategies were cost-saving
compared to no vaccination.?* Based on their analysis, the average total cost per mpox case was £2,772 (P207,900),
driven by productivity losses (£1,601 or £120,075), followed by case-management (£755 or P56,625) and public
health costs (£416 or P31,200).

Stakeholder values, preferences, and acceptability

No local research evidence was identified. Other related studies showed that mpox vaccine acceptance varies
widely across populations, with higher uptake among MSM and LGBTI communities (up to 90%) and lower rates
among the general public and healthcare workers (as low as 43-55%), influenced by factors such as perceived risk,
prior vaccination, HIV status, and access to information and services.
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A systematic review of 11 studies including 8,045 participants estimated a pooled mpox vaccine acceptance rate of
56% (95% ClI 42-70%) and vaccine hesitancy rate of 24% (95% Cl 8-40%). Acceptance rates were lower in Asian
countries (50%) compared to Europe (70%), potentially reflecting differences in disease incidence and perceived
risk.?? Subgroup analyses revealed variability across populations: vaccine acceptance was lowest among the
general public (43%, 95% Cl 35-50%) and healthcare workers (63%, 95% Cl 42-70%), and highest among the LGBT!I
community (84%, 95% Cl 83-86%).

A 2022 cross-sectional study showed a high acceptance rate of 90.2% among MSM in China.?® Key factors
associated with vaccine acceptance included awareness of mpox and preventive measures, perceived
susceptibility to infection, and potential exposure through travel or contact with individuals or animals from
endemic regions. In participants with self-reported HIV infection, additional factors such as education level and
inconsistent condom use were also influential. In a 2023 survey of 1,656 mpox vaccine priority individuals (GBMSM)
in Taiwan, 43% were unvaccinated, 13% had one dose, and 44% completed two doses.?* Full vaccination was
linked to HIV status, multiple sexual partners, HIV pre-exposure prophylaxis use, and prior HPV vaccination. Despite
free vaccine availability, uptake and completion remain suboptimal, highlighting the need for greater awareness
and access in high-risk groups.

Another survey, conducted between June and August 2022 among healthcare workers in France and Belgium (n=
397, mean age 43.3 years; 65% female), reported a low vaccine acceptance rate of 55.4%.%° The researchers
attributed this to factors such as complacency, pandemic fatigue, trust in public health guidance, and perceived
exposure risk. Notably, only 31% of respondents said they would get vaccinated as soon as possible, while 25%
indicated probable intent and 22% remained undecided. Acceptance increased to 79% if mpox spread to the
general population, with higher uptake among physicians and pharmacists (84.7%) compared to nurses (70.7%).

Equity and feasibility

Mpox vaccine is currently not available in the Philippines. Jynneos, once thawed or refrigerated, is good for either
4 or 8 weeks, allowing some time to schedule a second dose. The vaccine at frozen storage can last about 18
months.
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Guideline Question 11.
Mpox Treatments

Should antiviral medications and immunoglobulins be given to patients with
confirmed mpox infection?

Recommendation 11.1.
We recommend against the use of tecovirimat for patients with confirmed mpox infection.

Certainty of evidence: High
Strength of recommendation: Strong

Recommendation 11.2.
We suggest the use of topical cidofovir for patients with confirmed mpox infection.

Certainty of evidence: Very Low
Strength of recommendation: Weak

Recommendation 11.3.
We recommend against the use of brincidofovir or vaccinia immunoglobulins for patients with
confirmed mpox infection.

Certainty of evidence: Very Low (no evidence)
Strength of recommendation: Strong

Guideline Panel Considerations

The GP initially made a weak recommendation against the routine use of tecovirimat for confirmed mpox infection
due to the absence of high-quality evidence demonstrating clinical benefit, as well as concerns regarding
accessibility and cost. Although tecovirimat is considered a promising antiviral, its use remains off-label for mpox
in the Philippines, and no improvement in key clinical outcomes was observed in available studies.

Following the publication of the PALM007 randomized controlled trial, the initial recommendation was updated
through a Delphi process where a consensus was reached to upgrade the initial recommendation to a strong
recommendation against the use of tecovirimat for patients with mpox. This decision was primarily driven by the
high-certainty evidence from the new RCT, which addressed key limitations of earlier studies, such as small sample
sizes and bias, and which demonstrated no significant clinical benefit of tecovirimat across critical outcomes. The
findings were consistent with prior non-randomized studies, further reinforcing the conclusion. Panelists also
noted that tecovirimat has non-trivial adverse effects (e.g., headache, nausea), and with no demonstrated benefit,
the risk-benefit balance does not favor its use. In addition, access and equity concerns remain significant,
particularly in settings like the Philippines where tecovirimat is still unregistered and faces cost and logistical
barriers. A strong recommendation helps guide equitable resource allocation and still allows for clinical discretion
in exceptional cases.
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For topical cidofovir, while preliminary data suggest potential benefit in accelerating lesion resolution, limitations
in the evidence, small sample size, and frequent local adverse effects led the panel to only suggest its use.

The panel issued a strong recommendation against the use of brincidofovir or vaccinia immunoglobulins due to
the complete lack of evidence for their efficacy or safety in mpox treatment.

Additional factors influencing the panel's recommendations included significant logistical barriers. A major
concern raised was that these drugs are currently unregistered in the Philippines, necessitating costly procurement
processes that create substantial obstacles to widespread availability. This limited accessibility, coupled with the
absence of cost-effectiveness data, raises serious equity concerns, as it could exacerbate disparities and
disadvantage patients in low-resource settings.

The GP expressed significant reservations regarding the routine use of antiviral medications and immunoglobulins
for confirmed mpox infection, primarily due to the lack of clear evidence demonstrating their clinical benefit.

Key Findings

e Initial recommendations were based on two non-randomized studies (N = 156) investigated the effect of
tecovirimat, and one non-randomized study (N = 24) investigated the effect of cidofovir compared to
standard of care as treatment for patients with mpox. A recently published placebo-controlled RCT
(PALMO0Q7) on tecovirimat involving 597 patients was also added to the evidence base.

e Tecovirimat did not show significant effect in terms of reducing time to symptom resolution, time to
subjective symptom improvement, or MPXV PCR Ct. Data from the PALM007 RCT also did not show any
significant advantage in terms of time to lesion resolution, decline in the proportion of patients with
positive PCR results, and safety.

e Cidofovir, used topically, was found to be associated with significant decrease in time to skin lesion
resolution. Mild systemic adverse effects were reported for tecovirimat, while mild to moderate skin
irritation was reported for topical cidofovir.

e No studies were found involving brincidofovir and vacciniaimmunoglobulin.

Background

Because of the global scale and the emerging nature of mpox, several treatment options have been suggested
against this disease, including the antivirals tecovirimat, brincidofovir and cidofovir, and the vaccinia
immunoglobulin. Tecovirimat targets the p37 protein, a viral envelope component essential for orthopoxvirus
replication. Cidofovir and its prodrug brincidofovir inhibit viral DNA polymerase activity and thus inhibit DNA
replication. Vaccinia immunoglobulin is an antibody preparation targeting the vaccinia virus, which is closely
related to the MPXV, and may provide activity against the latter.

Tecovirimat and brincidofovir have been issued emergency use authorizations by the United States FDA for the
treatment of mpox,*® while vaccinia immunoglobulin is available for the treatment of mpox via the expanded
access protocol of the United States CDC.2®

This review investigated the effect of tecovirimat, brincidofovir, cidofovir, and vacciniaimmunoglobulin compared
to placebo or standard of care treatment in influencing clinical outcomes of patients with confirmed mpox.

Summary of the Evidence

Characteristics of included studies
Three studies were obtained following the database search, with two involving tecovirimat®”?® and one involving
cidofovir.?®® Of the 2 studies on tecovirimat, one was a single-center prospective cohort (Mazzotta 2023) involving
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oral tecovirimat with a dose of 600 mg for 14 days,”*” while the other was a cross-sectional study (Karmarkar 2024)
of patients residing within a geographical area, with no restrictions on tecovirimat route or dose.”® The total
sample size of the tecovirimat studies was 156 (range 41-115), with 99 in the treatment group and 57 in the control
group (no tecovirimat). Both studies listed time to symptom resolution, defined respectively as clinician-assessed
healing of skin and mucosal lesions by day 21" and patient-reported healing of all skin lesions and no subjective
symptoms®® as a primary outcome. Secondary outcomes included change in MPXV PCR Ct values in upper
respiratory tract samples after the start of treatment?” and time to improvement of symptoms, defined as a
subjective decrease in pain due to lesions, "feeling better," or any other indication of improving health.*® Adverse
effects were also assessed through patient reports in one study.*®

Results of a double-blind, randomized, placebo-controlled trial (PALM0O07) done in the Democratic Republic of
Congo have also been recently published (April 17, 2025).%° In this trial, 597 patients with at least one mpox skin
lesion who tested positive for MPXV by PCR were randomly assigned to receive either oral tecovirimat (14 days,
dose based on body weight) or placebo in a 1:1 allocation ratio. Patients were stratified according to number of
days since symptom onset (<7 days vs > 7 days) and trial site. Resolution of mpox lesions (i.e., number of days from
randomization to first day on which all skin lesions were scabbed) was the primary end point. Other outcomes
included adverse events, death, negativity for MPXV at 14 days, and pregnancy outcomes. Follow-up assessments
were done at 28 days and 58 days from randomization.

The study involving cidofovir was a single-center prospective cohort study (Sobral-Costas 2023) with 24 patients
(12 in each group) and involving topical 1% cidofovir applied on skin lesions twice a day for 14 days.?*® The primary
outcome was median number of days until resolution of skin lesions, while the secondary outcome was virological
status, assessed through Orthopoxvirus PCR test results after 7 and 14 days in both skin lesion samples and
pharyngeal samples. The number and proportion of patients reporting local adverse effects were assessed and
rated as mild (irritation, erythema), moderate (skin lesion with moderate pain), or severe (ulceration, severe pain).

No studies were found exploring the effect of brincidofovir or vaccinia immunoglobulin on patient outcomes.

Efficacy outcomes: Tecovirimat

Time to symptom resolution (2 non-randomized studies and 1 RCT, N = 753, high certainty)

Based on 2 non-randomized studies, tecovirimat did not show a significant difference compared to placebo or
standard care in reducing the time to symptom resolution. Mazzotta (2023) reported a mean difference (MD) of 3.3
fewer days (95% ClI 8.8 fewer to 0.4 more), while the Karmarkar (2024) reported a MD of 1 fewer day (p=0.56) in
patients with severe disease and 6 more days (p = 0.19) in patients with non-severe disease.

In the PALMOO07 trial, the median days to resolution of symptoms was 7 days with tecovirimat compared to 8 days
in placebo. Hazard ratio for days to lesion resolution was 1.13 (95% CI 0.97-1.31, p=0.14), indicating no significant
benefit with tecovirimat. Similar findings were obtained for patients with symptom onset within 7 days before
randomization (HR 1.16, 95% Cl 0.98-1.37) and >7 days after (HR 1.00, 95% CI 0.71-1.40). At the 28 day follow-up,
288/295 (97.6%) of patients in the tecovirimat group had lesion resolution, compared to 295/302 (97.7%) in the
control group.

Time to symptom improvement (1 non-randomized study, N =115, very low certainty)

One non-randomized study*® reported that tecovirimat did not show a significant difference compared to standard
of care or placebo in reducing the time to subjective symptom improvement in patients with severe disease (MD
4.5 fewer days, p=0.28) or with non-severe disease (MD 0.5 more days, p=0.32).

Viral load (1 non-randomized study, N = 24, very low certainty)

One non-randomized study?’ reported that tecovirimat did not show a significant difference compared to standard
of care or placebo in lowering the MPXV PCR Ct value over time (log 2 scale average treatment effect -0.03 units,
95% Cl -0.58-0.53).
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The number of patients testing negative for MPXV at 14 days was evaluated by the PALM007 RCT using RT-PCR of
different specimens. RT-PCR cycle-threshold values less than 40 were considered positive. Results showed no
significant difference between treatment groups regardless of the specimen type. On lesion specimens, 91.4%
(256/280) of patients in the tecovirimat arm tested negative compared to 89.0% (259/291) in the placebo group (RR
1.03, 95% C1 0.97-1.08).

Using blood samples, 140/160 (87.5%) patients in the tecovirimat group versus 141/162 (87%) in the placebo group
tested negative for the virus (RR 1.01, 95% Cl 0.92-1.09). On oropharyngeal swab specimens, the rate was 55.4%
(144/260) versus 52.5% (136/259) in placebo (RR 1.05, 95% Cl 0.90-1.24).

Safety outcomes: Tecovirimat

Adverse effects (1 non-randomized study, N =115, very low certainty)

One non-randomized study?®® reported adverse effects for tecovirimat, with 31.3% (N = 25) of patients experiencing
any adverse effect on treatment. The most common adverse effects were headache (12.5%) and nausea (11.3%);
other adverse effects included nausea (7.5%), abdominal pain (7.5%), "mental fog" (7.5%), dizziness (7.5%), and
diarrhea (6.3%). No moderate or severe adverse effects were reported.

Serious and non-serious adverse effects (1 RCT, N = 597)

Atotal of 17 serious adverse effects (i.e., Grade 3-5) occurred among 15/295 (5.1%) in the tecovirimat group, while
15 serious adverse effects occurred in 15/302 (5.0%) in the placebo group (RR 1.02, 95% CI 0.51-2.06). Similar rates
of non-serious adverse effects were noted at 72.9% and 70.5% (RR 1.03, 95% Cl| 0.93-1.14) in the experimental and
control groups, respectively. Examples of serious adverse effects included infections (e.g., complicated malaria,
septic shock, peritonitis), pregnancy/puerperium/perinatal conditions (e.g., fetal death, spontaneous abortion),
anemia, respiratory distress. PALMOO7 trial investigators did not report whether serious adverse effects were
related to tecovirimat.

Efficacy outcomes: Cidofovir

Time to symptom resolution (1 non-randomized study, N = 24, very low certainty)

One non-randomized study®? reported that topical cidofovir is associated with significantly fewer days to lesion
resolution (MD 6 fewer days, p=0.006). A corresponding hazard ratio (HR) of 4.572 (95% Cl 1.55-13.47) was reported,
interpreted as a higher probability of skin lesions resolving in a given period with cidofovir.

Virological status (1 non-randomized study, N = 24, very low certainty)

One non-randomized study®® reported that topical cidofovir is associated with a significant increase in the
proportion of patients with negative Orthopoxvirus PCR results for pharyngeal samples on treatment day 7 (OR
15.00, 95% Cl 1.21-185.20). However, no significant difference was reported for skin lesion samples on treatment
day 7 (OR5.71,95% Cl 0.52-62.66) and day 14 (OR 1.00, 95% CI 0.19-5.36), as well as for pharyngeal samples on day
14 (OR not estimable as all samples were PCR negative).

Safety outcomes: Cidofovir

Adverse effects (1 non-randomized study, N = 24, very low certainty)

One non-randomized study*® reported adverse effects for cidofovir, with 50.0% (N = 6) of patients experiencing
irritation or erosions on the topical application site; most patients reported moderate severity (41.7%), while the
remainder reported mild severity (8.3%). In 5/12, local adverse effects occurred during the last 2 days of treatment,
managed locally with borax poultice. One patient could not tolerate adverse effects and discontinued treatment
after 2 applications. No systemic or severe adverse effects were reported.

Efficacy and safety outcomes: Brincidofovir
No research evidence was identified for the effectiveness and safety of brincidofovir as treatment for patients with
confirmed mpox infection.
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Efficacy and safety outcomes: Vaccinia immunoglobulin
No research evidence was identified for the effectiveness and safety of vaccinia immunoglobulin as treatment for
patients with confirmed mpox infection.

GRADE summary of findings table
Table 29 shows the efficacy and safety outcomes of tecovirimat and topical cidofovir vs. no intervention for
patients with confirmed mpox infection.

Table 29. Tecovirimat and cidofovir compared to no intervention for patients with confirmed mpox

infection.
Basis Anticipated absolute effects (95% Cl)
(Neand type of | Relative effect Certainty of
Outcomes . No :
studies, total (95% CI) ) . Intervention Difference Evidence
participants) intervention
Tecovirimat
Non-severe
Time to disease:
) 17 days 23 days OO0
recovery/ Median 6.0 6 days longer
13.2-26.2 16.0-28.0 Very low?
symptom 2 non- days 13 ) (16.0-28.0) erylow
resolution randomlzed (p=0.19)
Assessed via: studies )
complete (N =156) Severe disease:

. Median -1.0 21days 20 days 1000
healing of days (17.5-30.5) (14.0-275) | Ldayshorter [y lows
lesions and (p=0.56)
resolution of all p=°
symptoms _ HR1.13 7 days 8 days Slelele)

1RCT (N =597) (0.97-131) (7-8) (7-9) 1 day shorter High
3.3days
Mixed ity: h
N:)I()e-;:l;ear;i/ 11.7 days 8.4 days (:; ; ;:/rs 10/0]0)
(8.8-0.4) (7.6-12.7) (1.9-9.2) shorter to 0.4 Very low
Time to days longer)
.symptom 1 non- Non-severe
improvement randomized disease:
Asgessed via study Median 0.5 8.5days 9 days 0.5 days longer ®000
patient (5.3-11.8) (7.0-15.0) Very low?
L (N=115) days
subjective (p=032)
report p=°
Severe disease:
Median -4.5 15 days 10.5 days 4.5 days 1000
days (10-17.8) (7.0-16.0) shorter Very low?
(p=0.28)
Viral load 1non- 0.03 Ct cycles
Assessed via: randomized | MD-0.03 cycles | 0.41Ctcycles | 0.38 Ctcycles lower 1000
change in PCR study (-0.58-0.53) (-0.01-0.84) (0.13-0.64) (0.58 lower to Very low?
cycle threshold® (N=41) 0.53 higher)
Patients 27 more per
hegative for 1RCT RR1.03 91.4% 89.0% 1,000 DODD
Mpng (N=571) (0.97-1.08) (87.6-94.2%) | (84.9-92.1%) | (from 27 fewer High
to 71 more)
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severe adverse
effectss

Basis Anticipated absolute effects (95% Cl)
(Neand type of | Relative effect Certainty of
Outcomes . 0 No :
studies, total (95% CI) ) . Intervention Difference Evidence
participants) intervention
Assessed using
PCR assayon a
skin swab
specimen at 14
days
All-cause 0 more per
mortality 1RCT RR1.02 1.7% 1.7% 1,000 e @)
Assessed within (N=597) (0.30-3.50) (0.7-3.9%) (0.7-3.8%) (from 12 fewer Moderate
58 days to 43 more)
Adverse effects 1non-
Assessed via: randomized | 31.3% (N =25) of patients experienced any adverse effect. No serious 10/0]0)
subjective study adverse effects. Very low
patient report (N=115)
Adverse . 1 more per
Serious adverse
effects effects: 5.1% 5.0% 1,000 (from 24 DDDD
Assessed via: RR1 02' (15/295) (15/302) fewer to 53 High
sub'Ject|ve (0.51-2.06) more)
patient report 1RCT
and vetted by a N =597
oharmaco- y ( ) Non-serious . . 21 more per
ol adverse effects: 72.9% 70.5% 1,000 (from 49 @@@G}
vigl anif ( RR 1.03 (215/295) (213/302) fewer to 98 High
committee (up B more)
0 58 days) (0.93-1.14)
Cidofovir
45.8% greater
HR 4.572 pr°bf:'tl;y for
1.550-13.470 4.29
Time to ( [ ) 50.0% & symptom EBOOQ
1 non- symptom (0-34.2) . Very low
symptom ' resolution]?® resolution
resolution randomized (15.8% to 50%
study
; greater)
Assesised via. (N =24)
crusting 6.5 days
MD 6.5 days 18.5 days 12 days shorter EBOOQ
(3.7-9.3) (11.5-15.0) (3.7t09.3 Very low
shorter)
Local adverse
effects
Assessed via: % 1non-
of'patlents with randomized 6/12 (50%) experienced at least 1 adverse effect (all non-severe)" ®e00
mild/ study Low
moderate/ (N=24)

a The 95% confidence interval (for Mazzotta 2023) and the pvalue (for Karmarkar 2022) lie within the threshold needed for recommending
and not recommending treatment
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b Change in PCR Ct measures the change in viral load over time and is not an outcome of interest in this review question. The lower the Ct
value (i.e., fewer cycles are needed to obtain a positive test result) implies a greater the amount of viral RNA present in the tested sample.
¢ The most common adverse effects were headache (12.5%) and nausea (11.3%); other adverse effects included nausea (7.5%), abdominal
pain (7.5%), "mental fog," (7.5%) dizziness (7.5%), and diarrhea (6.3%). No moderate or severe adverse effects were reported.

d Interpreted as a higher probability, in favor of the cidofovir-treated group, of skin lesions resolving in a given period.

e Median number of days until lesion resolution was significantly shorter (12 [11.5-15] vs 18 [16- 21]; p =0.006) in cidofovir. Values converted to
mean (SD).

f The sample size does not meet the criteria for optimal information size.

g Mild (irritation, erythema), moderate (skin erosion with moderate pain), severe (ulceration, severe pain).

h 1/6 mild and 5/6 moderate. All 6 reported irritation or erosions on and around the site of application producing local discomfort. In 5/12,
local adverse effects occurred during the last 2 days of treatment, managed locally with borax poultice. One patient could not tolerate
adverse effects and discontinued treatment after 2 applications No systemic adverse effects were observed.

Certainty of the Evidence

The overall certainty of evidence for the reported outcomes for tecovirimat was high. The PALM007 RCT exhibited
low risk of bias, with results being consistent with the conclusions of the 2 non-randomized studies. For the 2 non-
randomized trials for tecovirimat, all outcomes were graded to have a very low certainty. Risk of bias was lowered
to serious for time to symptom resolution and improvement because the included studies®’*® were non-
randomized with a moderate risk of bias and the potential limitations of the studies are likely to lower confidence
in the estimated treatment effect. One study involving tecovirimat®’ and one study involving cidofovir®® had low
risk of bias, while one study involving tecovirimat*® had moderate risk of bias. Issues encountered included
comparability of cohorts?"*8 and adequacy of follow-up.**

Indirectness for change in PCR Ct outcome was graded as serious as it is not directly related to the clinical question
being answered. Imprecision was graded as serious for all outcomes as the confidence intervals lie between the
thresholds for recommending and not recommending treatment.

All outcomes involving cidofovir were graded to have a very low certainty of evidence. Imprecision was graded as
serious because the one non-randomized study included®® had a very low sample size that did not meet the criteria
for optimal information size.

Other Considerations

Resource implications (Cost/cost-effectiveness)
No research evidence identified.

Stakeholder values, preferences, and acceptability
No local research evidence was identified.

A qualitative study involving 13 males in the UK found that offering tecovirimat or comparable emergency-licensed
treatments for mpox is acceptable, although very few participants were aware of these treatment options. Uptake
will depend on the knowledge of existing mpox treatment options and trust in the medicine and treatment
provider.?

Equity and feasibility
Tecovirimat, brincidofovir, cidofovir, and vaccinia immunoglobulin are not listed in the Philippine FDA as a
registered treatment for mpox as of June 15, 2025.
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Chapter 5. Research Implications and Gaps

5.1. Limitations of the Evidence Base

While this guideline provides recommendations for various EREIDs, it also has several limitations:

Low to very low certainty of evidence. The certainty of evidence is low or very low for most
recommendations. This low certainty can be attributed to several factors such as the high risk of bias of
included studies, indirectness of the available evidence to the guideline questions, imprecision of effect
estimates, and inconsistency of findings across studies. Furthermore, most of the studies included in this
review were conducted outside the Philippines, posing applicability issues within our local context.

Limited patient and public involvement. The views and preferences of the target population (e.g.,
patients, public, etc.) were sought through the involvement of representatives of patient advocacy groups
in the identification of priority EREIDs, formulation of questions, and the guideline panel discussions.
Although some input from potential guideline users/implementers were obtained through the external
review, we acknowledge that the opinion of other key stakeholders, including local government officials,
frontliners, public health experts, and barangay health workers could have been obtained through more
rigorous methods (e.g., surveys, focus group discussions).

Consideration of cultural factors affecting guideline implementation. Finally, cultural factors which
may affect guideline implementation such as public trust and vaccine hesitancy were rarely considered
due to the paucity of local studies on patient values, preferences, and acceptability. Similarly, contextual
factors affecting the applicability and feasibility of the recommendations across settings were difficult to
evaluate due to limited local and contextual evidence. Future studies focused on addressing these
guideline implementation concerns are recommended, as well as the inclusion of health social scientists
and health economists in the guideline panel so that cultural aspects and costing issues are more
thoroughly covered by the guideline.

5.2. Future Directions

To address these limitations, the following are recommended:

Increase local evidence. Additional studies on emerging and re-emerging infectious diseases need to be
conducted in the Philippines. These studies should be published, disseminated, and readily-available to
stakeholders to guide evidence-based decision-making and practice. Future guideline development
projects may also focus on searching and accessing local evidence that are not publicly available (e.g.,
hospital registries, health records of local government units), following ethical guidelines. Local evidence
may provide more appropriate, feasible, and contextual recommendations in various settings (e.g.,
acceptability of vaccination for indigenous populations). Continuing disease surveillance and inclusion of
robust datasets from the DOH Epidemiology Bureau and regional Centers for Health Development could
better contextualize the recommendations for each EREID, pursuant to Republic Act 11332 or Mandatory
Reporting of Notifiable Diseases and Health Events of Public Health Concern Act.

More health economic evaluation studies (e.g., cost analysis, cost-benefit, cost-effectiveness
studies) are needed. More formal studies regarding the costs of drugs, rehabilitation interventions, and
diagnostic tests in the Philippines would help local government units (LGUs) plan local budgets to
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facilitate the implementation of the recommendations. More LGU-oriented cost scenarios (e.g., in-kind vs
cash outlays, PhilHealth coverage status) could enhance the utility of CPG recommendations. Cost-
effectiveness studies in local settings may also be conducted.

e Encourage greater participation of key stakeholders. The participation of key stakeholders in
developing and implementing guidelines needs to be strengthened. Involving patients in the creation of
decision aids and educational materials will support shared decision-making. Ongoing feedback
mechanisms such as online surveys or opening the CPG for public comment for a specified duration to
better assess the acceptability, feasibility, and equity of recommendations from the perspective of target
users. Their involvement throughout the process ensures that these guidelines are feasible and
sustainable to implement in local settings.
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Chapter 6. Dissemination and Implementation

6.1. Dissemination

Multiple channels will be used to disseminate the CPG for EREIDs, such as professional networks, scientific
conferences, and social media. The CPG will be submitted to the DOH for adaptation and uploading on the DOH
Compendium of CPGs website (https://doh.gov.ph/dpcb/doh-approved-cpg/). The CPG recommendations will
likewise be forwarded to infectious disease societies such as Philippine Society for Microbiology and Infectious
Diseases (PSMID) and Pediatric Infectious Disease Society of the Philippines (PIDSP) for uploading on the society
websites. Adding our recommendations on COVID-19-related topics to the existing Philippine COVID-19 Living
Recommendations  (https://www.psmid.org/philippine-covid-19-living-recommendations-3/) may enhance
uptake. A manuscript containing the CPG development process and recommendations will be submitted for
publication in a local peer-reviewed journal (Acta Medica Philippina) to ensure wider dissemination.

6.2. Implementation and Adaptation

These guidelines are intended to serve as a practical resource for healthcare providers, program managers, and
policymakers to enhance preparedness, prevention, early detection, and management of these priority emerging
and re-emerging infectious diseases in the Philippine setting.

The implementation of this CPG for EREID, specifically COVID-19, leptospirosis, pertussis, avian influenza, and
mpox, requires careful consideration of the existing healthcare delivery context, resource availability, and
potential barriers across various healthcare settings in the Philippines. To facilitate the nationwide adaptation of
the newly developed CPG on emerging and re-emerging infectious diseases, implementation tools and strategies
will be developed de novo or adapted from existing outbreak response and infection prevention resources.
Protocols, algorithms, and care pathways will be designed to be context-appropriate, ensuring accessibility and
practicality across diverse levels of the health system, from tertiary hospitals to rural health units and community-
based facilities. The DOH, in partnership with the PSMID, PIDSP and other professional societies, will employ a
comprehensive implementation and monitoring strategy that includes capacity-building, system support, and
performance tracking mechanisms.

In partnership with government agencies, academic institutions, local governments, and professional societies,
the DOH, PSMID and PIDSP will promote widespread dissemination and adaptation of the CPGs through medical
societies, webinars, CME programs, and facility-based rollouts. Educational resources such as training modules,
rapid reference guides, and presentation slides for healthcare providers will be developed. Digital platforms
(interactive websites and e-learning modules) for dissemination, continuing education, and timely updates during
evolving outbreaks will be utilized.

To ensure refinement and alignment with frontline needs, feedback mechanisms will be established. Feedback will
be gathered through online surveys, email correspondence, and dedicated reporting forms, enabling healthcare
professionals to share experiences, enablers, and challenges in its implementation. These insights will guide
improvements in the guidelines and their application during real-world outbreaks.

Please refer to the Implementation Checklist (Appendix F) for more details on implementation strategies.

Healthcare facilities and local government units are encouraged to adapt the recommendations in ways that
ensure feasibility and relevance based on their unique resources and specific contexts, provided that the core
principles of the guidelines are maintained.
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Chapter 7. Applicability

7.1. Facilitators to Implementation

Facilitators to the implementation of the CPG on Emerging and Re-emerging Infectious Diseases (EREID) were
identified through discussions of the multidisciplinary stakeholders in the steering committee, technical working
group and guideline panel. The inclusion of EREID conditions in the notifiable disease list, along with established
immunization programs, particularly for pertussis, and the presence of diagnostic laboratory networks for select
diseases, serve as significant enablers or facilitators for applicability of these recommendations in both community
and healthcare facility settings. Ongoing health worker training initiatives and the presence of local government
and community health structures further facilitate the operationalization of these recommendations. Facilitators
also include strong government support for surveillance and outbreak response programs as well as availability of
public funding for certain diagnostics, vaccines, and treatments.

7.2. Barriers to Implementation

Similar to the identification of facilitators, barriers were also identified during deliberations of the multidisciplinary
stakeholders in the steering committee, technical working group and guideline panel. Additional barriers were
pointed out by the external reviewers who represented both the academe, private health sector as well as the
public health sector. Several challenges which may impact implementation were identified. These include
disparities in healthcare resources across regions, particularly in geographically isolated and disadvantaged areas;
limited access to confirmatory diagnostics for mpox and avian influenza; and gaps in community awareness
regarding zoonotic diseases such as leptospirosis and avian influenza. Variability in vaccine coverage for pertussis
and COVID-19 also present barriers to consistent guideline application. Other identified barriers include gaps in the
infectious disease workforce, inconsistent availability of essential medicines and vaccines, as well as
misinformation and vaccine hesitancy at the community level. Moreover, emerging outbreaks or evolving evidence
for these diseases may necessitate rapid updates, posing additional implementation challenges.

7.3. Resource Considerations

Where applicable, cost implications were integrated into the guideline development process. Full implementation
may require investments in capacity building, procurement of diagnostics, vaccines, and essential medicines, as
well as the strengthening of outbreak preparedness and response systems. The recommendations are intended to
be adaptable based on resource availability and local healthcare capacities, while maintaining alignment with
national standards.

7.4. Equity Considerations

Equitable access to preventive and curative interventions wherever applicable remains a key consideration,
especially for vulnerable populations such as children, the elderly, pregnant women, immunocompromised
individuals, and those residing in resource-limited or disaster-prone areas.
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Chapter 8. Updating

8.1. Monitoring and Evaluation

To ensure effective implementation, monitoring and evaluation mechanisms are recommended. This may be done
by the DOH and other task forces. Questionnaires will be sent to relevant stakeholders (e.g., clinicians, public health
units, surveillance officers, and laboratories) annually to identify best practices and gaps in the screening,
diagnosis, treatment, and prevention of emerging and re-emerging infectious diseases.

Monitoring and audit of implementation and adherence to diagnostic and treatment recommendations can be
done every 2 to 3 years. Adherence is defined as the proportion of eligible cases in which the EREID CPG
recommendation was correctly applied.

For monitoring and auditing, the CPG group will use the final strength of recommendations to establish key
performance indicators. Recommendations classified as “Strong”will serve as the primary indicators. Examples of
potential indicators include:

a) proportion of suspected avian influenza cases appropriately tested using recommended diagnostics;
proportion of MIS-C and MIS-N cases diagnosed based on the recommended diagnostic criteria;
proportion of long COVID cases prescribed with rehabilitative interventions;

number of whole cell and acellular pertussis vaccines given; and

availability and stock levels of critical medicines, diagnostics, and vaccines.

ce

S
DIE

Other indicators may include vaccine coverage rates, and health outcomes such as morbidity and mortality.
Integration with existing surveillance platforms and stakeholder feedback will be essential to monitor progress and
inform necessary updates to the guidelines. These information plus the findings of poor adherence as well as
variation in practice and unintended harms should directly inform revisions of recommendations. A more formal
evaluation of guideline implementation should be synchronized with guideline review cycles every 3 to 5 years.

Specific operational definitions for key indicators will be aligned with standards embodied in the DOH Manual for
Clinical Practice Guideline Development and existing surveillance frameworks. These definitions will be finalized
following consultations with the DOH and relevant technical experts, given the current limited availability of local
data for some of these measures.

8.2. Methods on Updating the Guideline

Regular updates to incorporate new evidence and maintain the guidelines’ relevance and accuracy will be
scheduled at least every 3 to 5 years or earlier if there is rapidly evolving evidence, significant changes in disease
epidemiology, developments in diagnostics, therapeutics, and vaccines, or urgent need for policy revisions.

Continuous evidence surveillance will be undertaken through periodic searches of major databases and
monitoring of regulatory advisories, local health data, and relevant international guidelines. Reports of new
diagnostic tools, therapeutic agents, vaccines, or epidemiologic shifts will be systematically assessed for potential
impact on existing recommendations.

When an update is deemed necessary, topics will again be prioritized according to disease burden, safety
implications, potential to change practice, resource considerations, and relevance to local epidemiology. For each
prioritized topic, a targeted or full systematic review will be conducted, applying standardized approaches such as
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the GRADE approach to assess certainty of evidence and strength of recommendations. Updated
recommendations will be developed by convening a multidisciplinary expert panel, ensuring balanced
representation from clinicians, public health specialists, methodologists, policy-makers, and where feasible,
patient representatives.

Proposed updates will again undergo external review and stakeholder consultation to ensure methodological
rigor, contextual relevance, and acceptability. Final recommendations will be submitted to the DOH with a
summary of changes and rationale documented in the updated version. Dissemination will occur through
publication in peer-reviewed journals, professional society channels, and stakeholder networks. Implementation
will be monitored through audit and feedback, with identified barriers and facilitators informing future revisions.
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