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a b s t r a c t 

This article summarizes the consequences of the COVID-19 pandemic, on an international project to tackle 

antimicrobial resistance (AMR). The research leadership and process, the access to data, and stakehold- 

ers were deeply disrupted by the national and international response to the pandemic, including the 

interruption of healthcare delivery, lockdowns, and quarantines. The key principles to deliver the re- 

search through the pandemic were mainly the high degree of interdisciplinary engagement with inte- 

grated teams, and equitable partnership across sites with capacity building and leadership training. The 

level of preexisting collaboration and partnership were also keys to sustaining connections and involve- 

ments throughout the pandemic. The pandemic offered opportunities for realigning research priorities. 

Flexibility in funding timelines and projects inputs are required to accommodate variance introduced by 

external factors. The current models for research collaboration and funding need to be critically evaluated 

and redesigned to retain the innovation that was shown to be successful through this pandemic. 

© 2022 The Authors. Published by Elsevier Ltd on behalf of International Society for Infectious Diseases. 

This is an open access article under the CC BY license ( http://creativecommons.org/licenses/by/4.0/ ) 
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ntroduction 

The COVID-19 pandemic continues to impose significant health, 

conomic, and social impacts. ( Douglas et al., 2020 ) Nonphar- 

aceutical interventions implemented to prevent the spread of 

OVID-19, including intermittent lockdowns instituted in many 

ountries, have suspended the lives of citizens, by disrupting 

heir professional and social activities. Academic research was not 
# Correspondence to: Dr Gabriel Birgand, NIHR Health Protection Research Unit 

n Healthcare, Associated Infection and Antimicrobial Resistance at Imperial College 

ondon, Hammersmith Campus, Du Cane Road, London W12 0NN, UK. Tel.: + 44 203 

13 2732. 
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∗ Equal first position. 

∗∗ Equal last position. 

u

a

u

m

a

d

p

ttps://doi.org/10.1016/j.ijid.2022.02.013 

201-9712/© 2022 The Authors. Published by Elsevier Ltd on behalf of International Socie

 http://creativecommons.org/licenses/by/4.0/ ) 
pared by these restrictions, and although the need for research 

nd real-time evaluation was all the more important, universities 

nd healthcare institutions closed laboratories and sites for all but 

ssential work. ( WHO, 2015 ; WHO; World Health Organization., 

.d. ) In response to the pandemic, many research activities were 

ut on hold or redirected to investigate the evolving pandemic. 

 Lv et al., 2020 ) Global projects in the oft-labeled ‘continuous pan- 

emic’ of antimicrobial resistance (AMR) were among those partic- 

larly affected owing to the reliance on international collaborations 

nd data sharing. ( Charani et al., 2017 ) AMR projects were partic- 

larly challenged by reliance on the workforce that is one of the 

ost affected in the pandemic, namely antimicrobial stewardship 

nd infection prevention and control resources. 

The Antibiotic use across Surgical Pathways - Investigating, Re- 

esigning and Evaluating Systems (ASPIRES) project, led by the Im- 

erial College London started in May 2017. ( Imperial College Lon- 
ty for Infectious Diseases. This is an open access article under the CC BY license 
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Table 1 

Summary of pandemic issues 

Pandemic related 

issues Level Potential impacts Mitigation/Response 

Interruption to 

healthcare delivery 

On-site research 

teams (LMIC) 

Interruption of elective surgery 

Disrupting in the implementation 

of intervention 

Use the time for an intermediate analysis to improve 

the implementation process when the clinical activity 

restarts. 

Use the time to plan and co-design of interventions. 

Limited availability of IPC and 

AMS specialists 

Engage specialists by realigning the research toward 

COVID-19 priorities. 

Research 

leadership and 

process 

On-site research 

teams (LMIC) and 

UK research teams 

Principal investigators and clinical 

researchers largely drawn to front 

line strategic and operational 

tasks 

Leadership training for early career researchers. 

Development of a network of research management 

connecting junior staff to each other in different sites. 

Setting up regular monitoring or mentoring through 

different media. 

Encouraging junior researchers to support each other 

and learn from each other / to learn from and 

support each other 

Matching staff with previous field experience to 

manage junior researchers remotely. 

Lack of communication and 

connections, decline in clinician’s 

willingness and motivation to 

contribute in the research 

Spending time on research site at the initial stage of 

the project 

Staff and meetings shared across LMICs sites. 

Day to day dialogue and meetings between junior 

researchers from each site (i.e. video conferences, 

network servers). 

Keep the momentum, remaining remotely connected 

by regular and iterative meetings with clinicians. 

All levels Local or national lockdowns and 

quarantines compromising on-site 

visits and physical meetings 

Organize online workshops for co-designing 

interventions, to discuss on the research project. 

Access to data and 

stakeholders 

On-site research 

teams (LMIC) 

Decreased on-site access to 

clinicians (surgeons) 

Interruptions of elective surgery offered the 

opportunity to organize remotely reciprocal 

partnerships with surgeons, share learning on IPC and 

AMR from data collected during the pre-COVID-19 

phase of the project. 

On-site research 

teams (LMIC) 

Poor access to sites for local 

non-clinician researchers, 

compromising the data collection 

Build collaboration with on-site managers/workers. 

Shift in research 

priorities globally 

Global/whole 

project 

Diversion of resources from AMR 

prevention to COVID-19 research. 

Research project reorientations to reconcile the 

project aim with the local priorities. 

Global/whole 

project 

Delays in funded research Flexibility in funding timelines and project outputs. 

Observations and Potential Strategies to Further Mitigate the impact of COVID-19 on an international research project on AMR. 
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on, n.d. ) This international research consortium aims to optimise 

nfection management and antibiotic use across the surgical path- 

ay with ambitious fieldwork in England, India, and South Africa. 

he initial phases of the research, include a macro-level analysis of 

rivers and constraints in implementing effective policy and strat- 

gy for tackling AMR, ( Ahmad et al., 2019 ) and an in-depth exam- 

nation of the local context ( Bonaconsa et al., 2021 ; Singh et al.,

021 ) were successfully completed in 2018-2019. The COVID-19 

andemic began at the early stage of the critical co-design and 

mplementation phase. In this article, we reflect on the ability 

o continue delivering non–COVID-19 infectious diseases research 

hrough the pandemic, and the effectiveness of a contingency plan 

hat was implemented to meet the original research aims. 

onsequences and contingencies 

he healthcare and public health context 

The interruption to healthcare delivery imposed by the pan- 

emic included disruption to, or modification of, services as well 

s healthcare workforce capacity. ( Table 1 ) In the ASPIRES study, 

e had carefully mapped quantitatively and qualitatively, patient 

athways, clinical priorities, and the behaviors of stakeholders. 

hese were all changed as primary and secondary consequences 

f COVID-19. With the mandate of control measures, the dynamic 

n the hospital ward had shifted to focus on essential activities 
175 
nly. In all study sites, elective surgeries were halted and the sur- 

ical teams were deployed to support the clinical response to the 

andemic, with intensive care beds prioritized for patients with 

OVID-19. Clinical research staff was also redeployed to clinical du- 

ies. The research priorities evolved as a result of these changes 

nd capacity was generated for the teams to carry out COVID-19 

elated research. 

esearch leadership and processes 

The principal investigators of the ASPIRES project in each 

articipating country, being senior infectious diseases specialists, 

ere largely drawn to frontline strategic and operational tasks to 

ead/support the pandemic response nationally and internationally. 

 Mendelson et al., 2020 ; Rawson et al., 2020 ; Zhou et al., 2020 ) The

esearch teams in each of the participating countries were vari- 

bly affected; some diverted to support regional level data collec- 

ion or to contribute to the local clinical response. Nonclinical re- 

earchers were able to proceed with desk research working from 

ome, which required self-organization and motivation. It was im- 

ortant to maintain the schedule of small and whole project meet- 

ngs to keep the project progress and slippage documented. The 

bvious loss of opportunities for the research team to meet, train, 

nd learn in physical proximity has been detrimental to progress 

gainst milestones but also in terms of momentum and motivation. 
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ccess to stakeholders and data 

Access to data and stakeholders was compromised. The project 

elied on clinicians’ willingness and motivation, especially sur- 

eons, as well as infection prevention and control (IPC) and antimi- 

robial stewardship (AMS) teams. The nonavailability of IPC and 

nfectious disease specialists was 1 of the key challenges as they 

ere fully dedicated to the COVID-19 response. The pandemic re- 

ponse left few opportunities for their contribution to their rou- 

ine work and the project. Although interruption of the surgical 

rogram delayed the co-design and implementation of interven- 

ions, the cancellation of elective surgical procedures meant that 

urgeons were more available with extended possibilities to engage 

y way of remote meetings. Online workshops for the co-design of 

nterventions were progressed, with uncertainty as to when inter- 

entions could be implemented. 

hift in research priorities globally 

The person-power and scientific effort on AMR were diverted 

o COVID-19 management. At the same time, progressing AMR re- 

earch had to be maintained to mitigate the longer-term public 

ealth threat of drug-resistant bacterial infections ( Knight et al., 

021 ). The changes in antimicrobial use in some pandemic settings 

ighlighted the need for continued AMS. ( Townsend et al., 2020 ). 

he strong focus of the clinical and scientific world on COVID-19 

ontinues alongside the response to the emergence of mutant vari- 

nts of the SARS-CoV-2. There is a risk, however, that this diver- 

ence of resources may de-prioritize and potentially undo progress 

n other research topics, including AMR. It is not yet clear how 

MR research programs can recover and accomplish their original 

oals. 

erspectives for resilience in research projects 

The success and fate of funded research projects already under- 

ay when the restrictions were imposed will depend on the re- 

ilience of the teams, the strength of the partnerships developed, 

nd the multidisciplinary nature of the research approach. We pro- 

ose the 4 key areas mostly affected by large-scale global research 

 Table 1 ). 

ntegrated research teams in terms of multidisciplinary and 

nternational research 

As our research project aimed to investigate the complex is- 

ue of organizational and individual behaviors in surgical care to 

mprove infection-related outcomes, the design of the methods 

as highly interdisciplinary. The research methods included ethno- 

raphic qualitative, epidemiological quantitative, strategic social- 

olitical, and operations research modeling. The experience of the 

esearch team and organization of project work packages strate- 

ically enabled the integration of all these research discipline ex- 

erts in a cohesive way. An overarching work package led by expe- 

ienced international senior researchers was dedicated to ensuring 

he output of the work was not a collection from each of the dis- 

iplines but an integrated understanding of the problem and de- 

ived and tested solutions. The leadership of this overarching work 

ackage with monthly meetings organized throughout the pan- 

emic has made it possible to avoid the “silo effect”, adopting a 

esearch approach integrated across tasks and disciplines. Finally, 

he indisposition of some researchers for COVID-19 related issues 

as cross-cover by available colleagues from other disciplines. 
176 
uilding on-site capacities and equitable partnerships 

In international research projects spanning different healthcare 

conomies, resources must be equitably distributed across partic- 

pating sites, matching the contextual needs of each setting. In- 

esting in knowledge exchange and training should be factored in 

arly enough into partnerships to enable sustainability and inde- 

endence in project management. This strategy minimizes the im- 

act of unplanned restrictions in contact between the partnerships 

e.g. travel restrictions during a pandemic) to the research. In our 

ituation, a strong on-site presence (cumulated 28 weeks of on-site 

isits in 2018 and 32 weeks in 2019) was organized at the early 

tage of the project mitigating the impact of visit cancellations in 

020 and throughout the pandemic. 

Firstly, funding should be proportionate to the cost of resources 

nd the gaps identified in each setting. Project management, where 

ossible, should be based locally to study sites. Importantly, flex- 

bility in funding timelines and project outputs are needed to re- 

ect the need to accommodate variances introduced by external 

actors. Many expenses initially planned (especially for travel) were 

ot carried out owing to pandemic restrictions. In the current for- 

at, most funders are restricting the use of money to their ini- 

ial attributions. In circumstances such as the pandemic, funders 

hould authorize and facilitate the reallocation of funds across 

ost items (e.g. use of non-human resources funds for manpower 

equirements and vice versa). Secondly, research projects should 

ely on a capacity-building strategy to provide skills to the lo- 

al stakeholders for better sustainability of interventions and out- 

omes. ( Veepanattu et al., 2020 ) Capacity-building is defined as 

he "process of developing and strengthening the skills, instincts, 

bilities, processes, and resources that organizations and commu- 

ities need to survive, adapt, and thrive in a fast-changing world." 

 Dako-Gyeke et al., 2020 ) In the ASPIRES project, researchers were 

ecruited early during the project, with an equitable distribution 

epresenting each of the disciplines to ensure that methodolog- 

cal skills were locally situated. Two researchers, 1 in India and 

 in South Africa started PhD studies based on emergent themes 

rom the research. Both are co-supervised by senior investigators 

rom across the sites (South Africa, India, and the United King- 

om). These initiatives strengthened the collaboration between 

he senior investigator(s) and the researchers on-site. Instituting a 

ublications policy, all co-investigators and researchers were en- 

ouraged to contribute to the publications plan from the outset. 

id-way through the project, outputs from all international re- 

earchers, early and senior, have been published in international 

ournals and presented at international conferences demonstrat- 

ng sustained development beyond the life of the project. Finally, 

eadership training for early career researchers, regular mentor- 

ng, and encouraging them to learn from and support each other, 

ucceeded in maintaining the connection and relation across re- 

earchers and teams. We developed a network of research manage- 

ent that connects junior staff to each other in different sites, has 

esearch leads that work with junior staff, and also liaise closely 

ith principal investigators. Staff and meetings were shared across 

he 2 low middle income countries (LMICs) sites. Having contex- 

ual insight by matching staff with previous field experience to 

anage junior researchers remotely was perceived as a positive 

actor for resilience. 

uilding sustainable relations and connections 

The relationship between the principal investigator(s), their col- 

aborators, and the co-investigators on-site and their profiles are 

ritical to stability in the project during erratic interruptions such 

s that posed by COVID-19. The challenge faced during the pan- 

emic may be overcome by the motivation and the preexisting 
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egree of collaboration and partnership. There must be a degree 

f willingness to be flexible, adaptable, and have a measure of 

oodwill to work through the difficulties facing the research team 

embers in each setting. 

Working with, and getting to know local stakeholders, will 

mprove the sustainability of dawning collaborations. A senior 

esearcher from Imperial College London, spent 3 consecutive 

onths on each research site at the early stage of the international 

onsortium to work in partnership and mentoring roles, assess the 

ultural norms, established hierarchies, team roles, and methods of 

ommunication around AMS and IPC and in the research institute. 

 Singh et al., 2021 ) This on-site work has led to strong collabo-

ation with the local researchers recruited for the project, hospi- 

al leaders, and stakeholders. ( Veepanattu et al., 2020 ) These vis- 

ts were reciprocated with 2-week long visits to the United King- 

om site from researchers in India and South Africa and a week- 

ong visit from the India team to South Africa. The reciprocal visit 

rom South African researchers to India was halted owing to the 

ravel restrictions during the pandemic. This level of onsite visits 

ot only facilitates the familiarization of researchers with all the 

ifferent contexts but also created opportunities for the PhD stu- 

ents to gather field data relevant to their studies. 

The partnership underpinning this research is sustained by be- 

ng agile to working off-site and remaining remotely connected 

ith regular and iterative meetings. These meetings were not only 

etween senior and junior researchers but also through day-to-day 

ialogue and meetings between the junior researchers in each site. 

taff were monitored and were mentored through different media. 

esilience in partnerships and communication was built through 

9 meetings with local researchers and 7 workshops with clini- 

ians to co-design and implement the intervention organized on- 

ine in 2020. 

urfing on opportunities, and realigning research priorities 

Capitalizing on the movement to investigate the impact of 

OVID-19 on AMR and AMS is critical. The COVID-19 pandemic of- 

ered opportunities for realigning research priorities of the ASPIRES 

roject. First, the Political factors, Economic influences, Sociologi- 

al trends, Technological innovations, Ecological factors, Legislative 

equirements, Industry analysis (PESTELI) framework employed to 

ssess the macro-level factors of IPC and AMS at each point of 

he surgical pathway, was adapted for the analysis of the COVID- 

9 pandemic. ( Ahmad et al., 2021 ) Moreover, a survey was devel- 

ped to assess the perception of changes in IPC and AMS prac- 

ices during the pandemic by stakeholders from the 2 LMICs coun- 

ries. ( Mbamalu et al., 2021 ) Second, a large amount of qualitative 

ata has been collected on-site through ethnographic research to 

escribe the role and context of IPC and AMS across the surgi- 

al pathway. We may assume that the pandemic largely changed 

reexisting organizations in the roles of stakeholders including pa- 

ients, and also in terms of outcomes. We plan to reexamine the 

rganization and the resilience of IPC and AMS after the pandemic 

n the ASPIRES project sites in India and South Africa. The cumu- 

ated knowledge in such context will build memory for how to re- 

pond to emerging issues through contingency planning and fore- 

asting. Finally, the COVID-19 pandemic generated research ques- 

ions such as modifications of practices and the role played by the 

urgical ecosystem in emerging infectious diseases. 

onclusion 

A worldwide event such as the COVID-19 pandemic has helped 

hallenge the usual way of doing research. To develop resilience 

nd sustainability in global partnerships, the current models for 

esearch collaboration and funding need to be critically evaluated 
177 
nd redesigned. In these ways, being more efficient, and respon- 

ible in the use of publicly funded research, and enhancing of ca- 

acity building of local actors appear as the best solutions for the 

uture of global health research. 
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