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o Background This research prioritization aimed to identify major research gaps in mater-
Prioritization Group nal, newborn, child and adolescent health (MNCAH) to help mitigate the direct and indi-
on MNCAH rect effects of the COVID-19 pandemic.

g ARTICLES

Methods We adapted the Child Health and Nutrition Research Initiative methodology. We
defined scope, domains, themes and scoring criteria. We approached diverse global experts
via email to submit their research ideas in MNCAH and MNCAH-related cross-cutting/
health systems area. We curated the research ideas as research questions (RQs) and sent
them to the consenting experts for scoring via the online link. For each RQ, the research
priority score (RPS) was calculated as an average of individual criterion scores and ranked
based on RPS in each area.

Results We identified top-ranked 10 RQs in each maternal, newborn, and child and ado-
lescent health and 5 in the cross-cutting/health systems area. In maternal health, indirect
effects on care, measures to improve care, health risks and outcomes, and preventing and
managing SARS-CoV-2 infection/COVID-19 disease were priority RQs. In newborn health,
clinical characterization and managing SARS-CoV-2 infection/COVID-19 disease, mode of
transmission and interventions to prevent transmission were the focus. For child and ado-
lescent health, top-ranked RQs were indirect effects on care, clinical status and outcomes,
interventions to protect against SARS-CoV-2 infection/COVID-19 disease, and educational
institute-related RQs. The cross-cutting RQs were the effects of the pandemic on availabili-
ty, access, care-seeking and utilization of MNCAH services and potential solutions.

Conclusions We call on partners, including governments, non-governmental organizations,
research institutes, and donors, to address this urgent research agenda.

As of June 28, 2021, the SARS-CoV-2 virus has infected more than 181 million people and re-
sulted in more than 3.9 million deaths worldwide [1]. Compared to similarly aged adults, the
case fatality rate is reported to be higher in pregnant women with SARS-CoV-2 infection or
COVID-19 disease [2], and while the immediate impact on mortality is less apparent in new-
borns and children, severe COVID-19 disease including multisystem inflammatory syndrome
temporally associated with SARS-CoV-2 infection can occur in children [3,4]. Additionally, the

C(?rrespondence to: indirect effects of the pandemic on social, economic, educational, and other upstream determi-
gz;;i?:ém of MCA nants of health coupled with the disruption of essential maternal and child health services are
World Health Organization likely to increase morbidity and mortality and cause significant unintended harm to the overall
20 Avenue Appia health and well-being of these populations [5-7].

CH-1211, Geneva

Switzerland In all countries, the COVID-19 pandemic has led to major changes to all levels of health care
bahlr@who.int service delivery, and disruptions to access and use at the individual level driven by personal,
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social, economic, and other factors [8-11]. Most of the service delivery changes are driven by fear and the need
for infection risk reduction with experimental solutions not necessarily informed by evidence. Further, little
is known about the short- and long-term impact of such adaptations [12]. Additionally, there remain many
gaps in understanding the short- and long-term effects of SARS-CoV-2 infection and COVID-19 disease in the
pediatric population as well as during pregnancy. Therefore, knowledge gaps must be identified considering
the new challenges facing women, newborns, children and adolescents, their health care providers, and the
health system more widely. This could lead to research to better understand and treat infection and disease
in these populations, and potential solutions to suitably address the problems created because of and shaped
by this new context.

The World Health Organization (WHO) Maternal, Newborn, Child, Adolescent Health and Ageing (MCA) and
Sexual and Reproductive Health and Research (SRH) departments undertook a global, rapid research prioriti-
zation exercise to identify the most urgent research questions to address the above need. The objective was to
identify priority research questions related to maternal, newborn, child, and adolescent health (MNCAH) to
help mitigate the direct and indirect effects of the COVID-19 pandemic. This research prioritization exercise
was coordinated by the WHO on behalf of the WHO MCA-SRH COVID-19 research network (COVID-19 re-
search network is a global network of researchers working on COVID-19 research on maternal, newborn, child
and adolescent health, which has been convened and is coordinated by the department of MCA at WHO, Ge-
neva. The purpose of the network is help with the harmonization, prioritization, use and sharing of COVID-19
research output on MNCAH), led by a WHO secretariat.

METHODS

We used the Child Health and Nutrition Research Initiative (CHNRI) process with expedited steps to identify
the priorities within a short period given the urgency posed by the pandemic [13]. There were three phases in
this process: the preparatory phase (Jul-Aug 2020), the sourcing of research ideas (Aug-Sept 2020), followed
by the curation of research ideas into research questions (Oct 2020), and scoring of the research questions
(Nov-Dec 2020).

The preparatory phase (Jul- Aug 2020) involved defining the scope, domains, and themes for classification
of the research ideas sought and criteria for scoring the research questions. This was done based on a review
of the existing frameworks and CHNRI criteria by the WHO secretariat [14,15]. This was followed by a con-
sultation with the global experts of the COVID-19 research network to finalize the same. Four domains were
defined for the type of research: 1) discovery research — research emphasizing the need to invest in science
and technology to understand the disease and expand the range of effective interventions; 2) development re-
search — research with a focus on new and improved solutions or interventions; 3) delivery research — research
that will help improve the coverage of existing interventions; and 4) descriptive research — epidemicological
research directed at understanding the disease, burden, and the effects. Five themes were defined to classify
the focus of research: pathogenesis, immune response, and immunogenicity; burden and risk factors; clinical
characterization and management; modes and prevention of transmission; and indirect effects of the COVID-19
pandemic. The focus was on research questions that could be addressed over the next two years (2021-2023).

Research including prevention and treatment strategies or other interventions that are common to all popula-
tions, eg, preventive measures like physical distancing, handwashing or use of face mask, development of safe
and effective vaccines (except specificities related to MNCAH), or effective treatments in general (eg, antico-
agulants or antivirals), were not included in this exercise unless they addressed an aspect specific to the pop-
ulations of interest. Only research ideas specific to MNCAH were included.

The second phase (Aug-Sept 2020) involved generating potential research ideas. We used the non-probability
sampling technique (snowball sampling) to invite via email and an online link, a large group of experts in re-
search, program planning and implementation, policymaking, government representatives, funding agencies,
donor and international organizations, academia and civil society organizations from low- and middle-income
as well as high- income settings, to submit their research ideas in the areas of maternal and newborn health,
child and adolescent health or cross-cutting or health systems. The experts were requested to suggest up to
three research ideas for any of the five identified themes in their self-reported field of expertise (eg, maternal
and newborn health, child and adolescent health, and/or cross-cutting or health systems). The research ideas
were curated by the WHO secretariat comprising technical experts in each area (ie, maternal health, newborn
health, child and adolescent health, and cross-cutting-health systems; n=9). The curation steps involved tasks
such as identifying the main idea and rephrasing the research question where the idea was not clearly articu-
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lated, separating different research ideas presented together, removing duplicate ideas, combining similar re-
search ideas, and improving the clarity of language, as required. For scoring, we categorized the research ques-
tions in the area of maternal and newborn health into two separate areas- maternal health and newborn health,
respectively. In the cross-cutting or health systems area, we retained only those research questions in the list
which were specific to maternal, newborn, child, and adolescent health. We excluded the generic questions,
eg, health systems interventions that could affect all populations or those which were covered in individual
areas. All curated questions in the discovery, development, and delivery domains were presented in the PICO
(P: population, I: intervention, C: comparison/control, O: outcome) format and the PEO (P: population, E: ex-
posure, O: outcome) format for epidemiological research (description domain), whenever possible. The secre-
tariat ensured that the fidelity to the originally submitted research idea by the participants was maintained as
much as possible in the process to develop the final list of research questions to be scored.
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In the third phase (Nov-Dec 2020), the WHO secretariat
contacted all the experts who were approached in the sec-
ond phase for providing research ideas for scoring the fi-
nal list of research questions. We shared, along with scor-

Box 1. Criteria and scoring scale for scoring research questions (RQ).

Step 1. Intermediate score for each criterion:

Intermediate score for criterion 1=sum of score for Q1 for crite-

rion 1/number of respondents who scored criterion 1 (excludes
blank answer)

Step 2. Research priority score (RPS):
RPS for research questions in discovery, development and delivery
domain = (intermediate score for criterion 1 + intermediate score for

criterion 2 + intermediate score for criterion 3 + intermediate score
for criterion 4 + intermediate score for criterion 5+ intermediate

ing instructions, the weblink to the final list of curated
research questions in the four areas (maternal health, new-
born health, child and adolescent health, and cross-cutting-
health systems) with experts who consented to score the re-
search questions in that area according to their self-reported
field of expertise. Experts in maternal and newborn health
scored both maternal health and newborn health research

score for criterion 6)/ 6 questions. Research questions in the discovery, develop-
ment, and delivery domains were scored using all the six
pre-defined criteria (Box 1), while those in the description
domain were scored using only three of the six criteria (an-

swerability, effectiveness, timeliness).

RPS for research questions on description domain = (intermediate
score for criterion 1 + intermediate score for criterion 2 + interme-
diate score for criterion 6)/ 3

Analysis and ranking. The research priority score (RPS) was calculated for each research question. The RPS
is an average of the intermediate scores for each criterion. The intermediate score for each criterion was cal-
culated by summing the score for each criterion and dividing by the number of respondents who scored that
criterion, excluding those who scored blank. Thus, the research priority score for a research question could
range from a maximum of 1 to a minimum of 0 (Box 2).

The research questions were ranked based on the RPS within each area (maternal health, newborn health, child
and adolescent health, and cross-cutting or health systems). The top 10 research questions with the highest
RPS in maternal health, newborn health, and child and adolescent health and the top 5 research questions in
the cross-cutting-health systems area were presented as the priority research questions for that area.

Box 2. Formulas for calculation of research priority scores.

1. Answerability- The RQ is likely to be clearly answered through ethical research

2. Effectiveness- The RQ is likely to result in effective interventions/programs to mitigate the direct and/or indirect effects of COVID-19
on MNCAH outcomes of interest

3. Deliverability- The RQ is likely to lead to solutions that are deliverable through existing systems within the current context of the
COVID-19 pandemic

4. Maximum potential impact-The RQ is likely to produce results that are likely to have a large effect on MNCAH outcomes of inter-
est within the current context of the COVID-19 pandemic

5. Equitable- The RQ is likely to lead to interventions/programs that will be accessible to the entire MNCA population irrespective of
income or socio-economic strata or preferentially to MNCA population

6. Timeliness- The RQ is likely to be answered rapidly such that the results are useful to address challenges of the current COVID-19
pandemic

Scoring scale for each criterion.
1=Yes, research question meets the criterion
0=No, the research questions does not meet the criterion; or

Blank (no score)=Do not want to score on this criterion

www.jogh.org e doi: 10.7189/jogh.11.04071 3 2021 « VoL. 11 « 04071



COVID-19 Research Prioritization Group on MNCAH

Furthermore, the research questions were ranked by domains and themes within each area and presented the
top five research questions in each domain and theme.

Patients and public were not involved in the current study.

RESULTS

A total 206 experts contributed to 664 research ideas in three areas- 237 on maternal and newborn health
(36%), 226 on child and adolescent health (34%), and 201 for cross-cutting or health systems area (30%).

Of them approximately 51% were researchers, 22% were program managers, 7% were clinicians/academia, 6%
were policy makers/government officials, 6% were research funders or donors and 7% were in multiple roles.
About 46% were based in low and lower middle-income countries. More than half of the participants reported
involvement in COVID-19 research, and involvement in programmatic response (38%) and developing guide-
lines or policy related to the COVID-19 pandemic (35%) (Table Sla in the Online Supplementary Document).
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Following curation, research questions in the area of maternal and newborn health were separated, and 220
final research questions in four groups (maternal health, n=31; newborn health, n=45; child and adolescent
health, n=118; and cross-cutting or health systems, n=26) progressed to scoring.

A total of 132 experts consented to the process (maternal and newborn health=61, child and adolescent
health=51, and cross-cutting-health systems=20), of whom 121 (92%) experts provided scores. The maternal
questions were scored by 58 out of the 61 maternal and newborn health experts (95%), newborn questions
by 56 out of the 61 maternal and newborn health experts (92%), child and adolescent health questions by 43
out of the 51 child and adolescent health experts (84%) and cross-cutting questions by all 20 cross-cutting-
health systems experts (100%).

The profile of experts who scored the final research questions in each area is provided in Table S1b in the On-
line Supplementary Document.

Research priorities in maternal health

The median score in this area was 0.83 ranging from 0.48 to 0.90 (IQR 0.75 to 0.85; n=29). Three similar
questions with the same research priority score were combined into one question, resulting in a total of 29
questions for maternal health. The questions that were combined pertained to how the COVID-19 pandemic
has affected the health care-seeking behavior for antenatal care (score 0.88), childbirth care (score 0.88); and
postnatal care (score 0.88).

The top ten research questions from among 29 research questions scored in the area of maternal health are
listed in Table 1.

Table 1. Top ten research priority questions on maternal health ranked by research priority score

RESEARCH
RESEARCH PRIORITIES ON MATERNAL HEALTH PRIORITY
SCORE
1. How can the access to postnatal including home-based health services affected by the pandemic be improved (eg, using telemedicine)? 0.90
2. In pregnant women with SARS-CoV-2 infection or COVID-19 disease, what are the risk (eg, co-morbidities, co-infection) and determinants 0.89
(eg, malnutrition, body composition) of adverse maternal and perinatal outcomes (eg, maternal morbidity, stillbirth, etc.)? )
3. How has the COVID-19 pandemic affected health-seeking behavior for antenatal care, childbirth, or postnatal care (eg, frequency of visits, 0.88
birth at health facilities, family planning advice, etc.)? ]
4. How can the access to maternal and perinatal health services affected by the pandemic be improved? (eg, skilled delivery, telemedicine, 0.87
use of point of care ultrasound) )
5. Is the safety and efficacy of the SARS-CoV-2 vaccine different in pregnant women compared to non-pregnant women? 0.87
6. What are the effective drugs/procedures to manage women with COVID-19 disease in the 1st, 2" and 3rd trimester of pregnancy? 0.87
7. How can the provision of essential maternal and perinatal health commodities affected by the pandemic be improved? 0.86
8. In postpartum women with COVID-19, what are the risk and determinants of transmission of SARS-CoV-2 to the newborn by breastfeed- 0.85
ing or breastmilk?
9. Are pregnant women with complications such as pregnancy-induced hypertension, pre-eclampsia, gestational diabetes, malnutrition, anemia, 0.85
HIV-1, and malaria at increased risk of SARS-CoV-2 infection or COVID-19 disease compared to women with uncomplicated pregnancies? )
10. What are the risk and determinants of severe disease or death in pregnant women with SARS-CoV-2 infection or COVID-19 disease (eg, 0.85

sociodemographic, immunological/hormonal, microbiota, nutritional)?
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Newborn health

The median score in this area was 0.77 ranging from 0.44 to 0.90 (IQR 0.70 to 0.82; n=45). The top ten re-
search questions from among the 45 research questions scored in the area of newborn health are listed in Table 2.

Table 2. Top ten research priority questions on newborn health ranked by research priority score

RESEARCH

RESEARCH PRIORITIES ON NEWBORN HEALTH PRIORITY
SCORE

—

. What are the most effective treatment strategies for symptomatic newborns with SARS-CoV-2 infection, especially those with respiratory

illness? 0.90

n
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2. What is the effectiveness of different interventions (eg, maternal hygiene, facemask use, maternal-newborn separation, etc.) to prevent neo-
natal acquisition of SARS-CoV-2 in the early postnatal period in the hospital and at home while breastfeeding, during skin-to-skin contact 0.87

or kangaroo mother care, especially if the mother has symptomatic COVID-19 disease?

3. Is SARS-CoV-2 transmissible to healthy infants including newborns of mothers infected with the virus? What are the routes of transmis-
sion during in-utero, intrapartum, and postnatal periods (eg, transplacental, contact with virus present in vaginal or fecal secretions during

delivery, breastmilk, etc.)? Does the incidence and severity of infection in the newborns differ by the timing, transmission, or mode of de- 087
livery (eg, cesarean vs vaginal delivery)?

4. What are the clinical presentations of SARS-CoV-2 infection in newborns? What is the burden of severe COVID-19 disease in newborns? 0.87
5. What proportion of newborns infected with SARS-CoV-2 presenting for care with hypoxemia receive oxygen therapy, and what is the case 0.86
fatality rate in this population? )

6. What is the most effective way to prevent the transmission of SARS-CoV-2 to preterm newborns receiving kangaroo mother care? 0.86

7. What are the major risk and/or protective factors (eg, breastfeeding, skin-to-skin care or kangaroo mother care, low birth weight, Bacil-
lus Calmette Guerin or other existing vaccinations, HIV-1 exposure, etc.) for the acquisition of SARS-CoV-2 infection or development of 0.85
COVID-19 disease or severe disease in newborns of SARS-CoV-2 infected mothers?

8. In newborns with severe COVID-19 disease, is the addition of dexamethasone to the standard of care more effective in improving newborn

survival compared to the standard of care alone? 085

9. Which is the most appropriate diagnostic sample for diagnosis of SARS-CoV-2 infection in newborns (eg, oral secretion, nasal swab, fecal 0.84
swab, cord or peripheral blood, etc.?

10. What is the impact of maternal SARS-CoV-2 infection on newborn health outcomes (eg, intrauterine growth restriction, prematurity, and 083

birth asphyxia), and how can this be mitigated?

Child adolescent health
The median score in this area was 0.79 ranging from 0.47 to 0.95 IQR 0.70 t0 0.82; n=111).

The top ten research questions from among the 111 research questions scored in the area of child and adoles-
cent health are listed in Table 3.

Table 3. Top ten research priority questions on child and adolescent health ranked by research priority score

RESEARCH
RESEARCH PRIORITIES ON CHILD AND ADOLESCENT HEALTH PRIORITY
SCORES
1. How can routine vaccination services for children be sustained/improved during the COVID-19 pandemic? 0.95
2. What are the effective and safe strategies for in-class education during the COVID-19 pandemic? What is the attack rate within schools,

and what interventions (eg, face masks, physical distancing, hand disinfection/washing, etc.) are effective for prevention of transmission of 0.94
SARS-CoV-2 in schools, by age/school year and by type of school (eg, day vs boarding)?

3. What are the most effective strategies for communication about the prevention of SARS-CoV-2 infection to adolescents and young adults? 0.93
4. What are the protective factors, including breastfeeding/feeding practices, maternal vaccination against severe COVID-19 disease in infants,
) ) 0.92

children, and adolescents (0-19 y), and do these differ by age?

5. What is the impact of comorbidities (eg, asthma, diabetes, undernutrition, overweight or obesity, HIV-1 exposure or HIV-1 infection, 001
etc.) in children and adolescents (0-19 y) with SARS-CoV-2 infection on development of disease and on its clinical severity and outcome?

6. What is the effect of reopening schools on SARS-CoV-2 transmission among different age groups in the general population (based on re- 001
al-life data)?

7. What is the sensitivity and specificity of SARS-CoV-2 RT-PCR testing in children? 0.90

8. What is the impact of the COVID-19 pandemic on essential child health services (both at a community level and facility level)? 0.90

9. What are the best risk-stratification tools (eg, Integrated Management of Childhood Illness algorithm, biomarkers, clinical scores, etc.) to
triage sick children with suspected SARS-CoV-2 infection or COVID-19 disease, and with sufficiently good performance to predict the se- 0.88
verity and outcome?
10. What is the prevalence of SARS-CoV-2 infection in breastfed vs non-breastfed infants? 0.88
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Cross-cutting/Health systems

The median score in this area was 0.83 ranging from 0.50 to 0.93 (IQR 0.73 to 0.86; n=25). Two interlinked
questions ranked serially with a score of 0.93 and 0.92 were combined into one question, resulting in a total
of 25 questions for cross-cutting or health systems area. The top five questions from among the 25 research
questions scored in the cross-cutting or health systems area are listed in Table 4.

Table 4. Top five research priority questions in cross-cutting or health systems area, ranked by research priority score

RESEARCH

RESEARCH PRIORITIES IN CROSS-CUTTING/HEALTH SYSTEM DOMAIN PRIORITY
SCORE
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1. What are safe and cost-effective approaches to provide oxygen to pregnant women, newborns, and children who need oxygen in low- and 093
middle-income countries with limited oxygen supply? )

2. What are the barriers to the provision of essential reproductive, maternal, newborn, child, and adolescent health services during the COVID-19
pandemic? What are proven health system approaches/solutions that countries have adapted or implemented to ensure continuity of essen- 0.93
tial reproductive, maternal, newborn, child, and adolescent health services during the COVID-19 pandemic?

3. What are the effective health system adaptations to sustain care-seeking and support or resume high-quality essential services for women, 091
newborns, children, and adolescents in COVID-19 and post-COVID-19 contexts? '

4. To what extent are resources (health workers, oxygen support, infection, and prevention control supplies) being diverted from women, new- 0.90
borns, and children or routine services to provide care for COVID-19 disease? )

5. What different models have countries taken to adapt or modify health services for maternal and newborn health during the COVID-19 pan-
demic, and what is the effect of the new adapted or modified or redesigned COVID-19 models of care (eg, remote antenatal and postnatal 0.88

services replacing in-person contact) on access, coverage, quality of care and outcomes of mothers and newborns, especially for marginal-
ized populations?

The ranking of the questions by theme and domain is presented in Tables S2a and S2b in the Online Sup-
plementary Document.

Median (IQR) of the RPS across different areas remained similar irrespective of income classification of the
scorer's country of work or residence (high, upper-middle, lower-middle, and lower-income) (Table S3 in the
Online Supplementary Document). The ranking of the top ten research priorities by income classification
of the scorer's country of work is presented for each area (Tables S4a, S4b, S4c, and S4d in the Online Sup-
plementary Document).

DISCUSSION

In March 2020, the WHO published a Global Research Roadmap to target and respond to SARS-CoV-2 with
immediate, mid-term, and longer-term priorities to build a robust global research response based on the de-
liberations during the Global Research Forum, and other global organizations have made similar calls [14,15].
The document captured major thematic areas (from virus natural history to social sciences in the outbreak
response) and strategic actions, but it was beyond the scope to capture the unique aspects of research related
to the health and well-being specific to mothers, newborns, children, and adolescents. This study was con-
ducted with a focus on the maternal, newborn, child, and adolescent populations, to identify priority research
needs that may help in addressing the direct and indirect effects of the COVID-19 pandemic and mitigation
interventions on these populations.

In maternal health, three key focus areas emerged: 1) the indirect effects of the COVID-19 pandemic on care
for women (including health-seeking behavior, access to care, and provision of care) and measures to improve
access and provision of care, 2) the health risks and outcomes for pregnant women in the context of SARS-
CoV-2 infection or COVID-19 disease including perinatal outcomes (stillbirth, fetal growth restriction); and
3) prevention and management of SARS-CoV-2 infection or COVID-19 disease during pregnancy including
the safety and efficacy of SARS-CoV-2 vaccine for pregnant women.

In newborn health, the focus was on clinical characterization and management of SARS-CoV-2 infection or
COVID-19 disease (most effective treatment strategies, clinical presentations, burden of severe disease, risk
and protective factors especially breastfeeding, kangaroo mother care, Bacillus Calmette Guerin or other vacci-
nations, most yielding sample for diagnosis, etc.), mode of possible transmission from mother to child (routes
of transmission, incidence, and severity by route of transmission), and effectiveness of different interventions
to prevent transmission from an infected and/or symptomatic mother.
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For child and adolescent health, there were four focus areas: 1) Indirect effect of COVID-19 pandemic on care
(impact on essential health services and maintaining routine vaccination services); 2) Clinical status and out-
comes of SARS-CoV-2 infection or COVID-19 disease in this population (impact of comorbidities on clinical
severity of infection, risk stratification tools to predict severity and outcome of infection); 3) Interventions that
might protect against SARS-CoV-2 infection or COVID-19 disease; and 4) Educational institutes (effective and
safe strategies/intervention for in-class education and effect of reopening of schools on SARS-CoV-2 transmis-
sion). The cross-cutting priorities focused on: 1) safe and effective access to oxygen therapy; 2) effects of the
COVID-19 pandemic on availability, access, care-seeking, and utilization of MCH services; and 3) potential
solutions.

These global priorities provide a starting point for countries to tailor these research questions to their local
realities and priorities, with a note that the research on these priorities should not be separated from broad-
er research priorities in the area of maternal, newborn, child, and adolescent health. Learning across different
contexts will help inform how different interventions might be adapted or replicated to answer some of the
priority research questions. Sharing evidence generated by research and lessons from the implementation of
the identified solutions will be crucial for ensuring effective and efficient responses.

ARTICLES

The current priorities have been developed using adapted CHNRI methodology in a transparent, ethical, and
equitable manner using a systematic process [16], and highlight key gaps in knowledge and are relevant both
for clinical practice and programmatic implementation. There have been other research prioritization exercis-
es in the context of the COVID-19 pandemic which are broader in scope [17], or specific to a particular area,
eg, surgery or mental health [18,19], and one very recent one on maternal and newborn health from the Afri-
can continent [20], but we are not aware of any other attempt at defining priorities across the area of maternal,
newborn, child and adolescent health at a global level. The added value of the current study lies in the engage-
ment of a large number of global experts for generating ideas and scoring the research questions.

Our exercise highlights the importance of generating evidence to understand effective strategies and interven-
tion measures to mitigate the direct and indirect effects of the COVID-19 pandemic on mothers, newborns,
children, and adolescents. Research on some of the identified priorities is already under way, eg, epidemiol-
ogy of COVID-19 disease in pregnancy to determine risk factors and associations with adverse maternal and
neonatal outcomes [21], maternal to newborn transmission [22], viral transmission following implementa-
tion of COVID-19 preventive measures in schools [23-25] and the effect of reopening schools on SARS-CoV-2
transmission [26,27], etc., which support the validity of the focus on these priorities in the current exercise.
We hope that the current exercise will bring to focus issues that have not yet been addressed and appropriate
research in these areas. This could help us be prepared with evidence-based approaches to minimizing the
adverse impact on mothers, newborns, children, and adolescents during the future waves of the pandemic.

The ranking of the top ten research priorities was similar irrespective of income classification of the scorer's
country of work except for a few questions in each area, eg, the question on the safety and efficacy of the
SARS-CoV-2 vaccine in pregnant women was ranked higher by scorers working in high and upper-mid-
dle income countries, while the one on documenting the impact of the COVID-19 pandemic on essential
child health services at the community and facility levels was ranked higher by scorers working in low and
lower-middle income countries. This reflects that the priorities are influenced by the context and may dif-
fer across settings.

One limitation of this study pertains to the fact that the pandemic is a fast-moving field, wherein new emerging
issues arise quickly while the exercise is in progress, and some issues such as the recent circulation of new viral
variants safety and efficacy of SARS-CoV-2 vaccines for children and adolescents are not adequately captured.
Another limitation could be that the self-selected experts may have their interests for priority research areas.
However, in this exercise, we tried to approach as many experts as possible to participate to generate research
ideas and to score the research questions. Therefore, we think there is limited scope for selection bias in the
process. It is also acknowledged that while the pandemic is not yet over, with many countries experiencing a
second or anticipating further waves, there is still a need to initiate post-pandemic planning, which could be
informed by identified research priorities.

CONCLUSION

Research in the area of SARS-CoV-2 infection and COVID-19 disease has been progressing substantially since
the beginning of the pandemic, driven by experts across the globe. However, key issues like those identified in
this study present collective knowledge and experience of a large, diverse group of global experts which was
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a challenge but a timely achievement. The identified priorities now need careful planning, coordination, and
quick implementation to be effective. We call on partners, including governments, non-governmental organi-
zations, research institutes, and donors, to collaborate to ensure that this urgent research agenda be addressed
with a specific focus on priority areas that have not yet been taken up for research.

COVID-19 Research Prioritization Group
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