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Executive summary  
Since 2020, the novel SARS-CoV-2 virus and its associated disease (COVID-19) pandemic has 

placed healthcare systems and wider economies in an unprecedented crisis. To date, health 

technology assessment (HTA) agencies have not been at the forefront of decision making 

about the use of vaccines, diagnostic tests, treatments and public health interventions for 

COVID-19. Instead, policymakers have prioritised rapid action in response to the pandemic 

emergency. While reimbursement decisions have often been informed by the scientific 

community (including epidemiologists, virologists, and modellers), they included little or no 

consideration of value for money nor cost-effectiveness. 

As vaccination programmes take effect, healthcare systems are starting to move away from 

the emergency approaches taken in the early pandemic. With a less urgent need to act, and 

pressure on healthcare budgets, healthcare systems with established HTA agencies should be 

evaluating technologies for COVID-19.  

However, these assessments are likely to pose more challenges than those posed by any other 

technologies that HTA agencies have dealt with. These include the limited and uncertain 

clinical evidence base, a very rapidly evolving scientific understanding of the disease pathway 

and its clinical management, the operational challenges and the need for frequently updating 

guidance due to the extremely fast paced publication of new “evidence”. Many of these 

challenges are expected to remain for some time, and different HTA agencies may approach 

them in different ways.  

To support HTA agencies with consistent and pragmatic approaches, we have developed this 

best-practice guidance for the assessment of technologies for COVID-19. We focused on 

diagnostic and therapeutic technologies, as the most commonly assessed by HTA agencies. 

For therapeutics, we focused on treatments rather than post-exposure prophylaxis, however, 

the recommended approach is unlikely to be much different for prophylactic options.  

The recommendations herein are based on findings from a survey and workshop of HTA 

agencies, a workshop with health economic modellers, and reviews of COVID-19 methods 

guidance, clinical guidelines, and economic evaluations. They have also been discussed with, 

and refined with input from, a multistakeholder group at a policy sandbox event. The 

recommendations span several themes relevant to HTA, and some of the key proposals are 

summarised below. Foremost among them is the recommendation that the pandemic is used 

as an opportunity to implement a responsive, “living” approach to HTA.  

Assessing clinical effectiveness 

Randomised controlled trials (RCTs) should remain the gold standard for clinical evidence for 

technologies for COVID-19. However, during a pandemic, the best evidence available to HTA 
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agencies may be less robust than RCTs, such as uncontrolled real-world evidence (RWE), 

studies published as pre-prints, or evidence that is not perfectly generalisable to the local 

setting. HTA agencies should be prepared to assess technologies for COVID-19 using these 

sources of evidence, if they are the best available at the time of the assessment. Agencies 

should also consider accepting existing “living” systematic reviews to inform their clinical 

effectiveness assessments, to save time and resources and avoid duplication of efforts. 

Similarly, published core outcome sets for COVID-19 could be used to identify the most 

appropriate clinical outcomes. 

For all recommendations about clinical effectiveness, see section 2.  

Assessing value for money  

HTA agencies that use cost–utility analysis should continue to do so when assessing 

technologies for COVID-19. Other types of economic evaluation, such as cost–consequences 

analysis, can also be considered where they are likely to be useful. Both the healthcare (payer) 

perspective and the societal perspective should be considered relevant to decision making 

about COVID-19 technologies. A societal perspective is likely to be more important when the 

pandemic situation is urgent and when funding is provided from a central government, rather 

than a specific healthcare payer budget. HTA agencies should continue to use their standard 

cost-effectiveness thresholds and modifiers in COVID-19 assessments for now, but should 

engage in research to identify whether there are different societal preferences during and 

following a pandemic. 

For all recommendations about cost effectiveness, see section 3. 

Economic modelling 

To inform assessments of cost effectiveness across a wide range of COVID-19 technologies, or 

sequences of technologies, the use of a whole-disease pathway model including both 

diagnosis and treatment is recommended. The model should ideally be an individual-level 

simulation to capture the heterogeneous patient population, the complex pathway, and the 

potential impact of some technologies on transmission or system capacity.  

The model should accommodate a wide range of options, including allowing it to run an 

individual-level or cohort-level model, capture disease transmission (e.g., by linking to an 

epidemiological or infectious disease model), and incorporate system capacity effects. 

Capacity effects will be more important to consider during surges of infection that lead to 

increased pressure on healthcare resources beyond their capacity constraints. The model 

should also include the flexibility to disable any of these options, to facilitate a less complex 

modelling approach where appropriate. For example, a simple cohort-level model may be 

acceptable when assessing a straightforward, narrowly defined decision problem, or multiple 
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technologies at the same position in the treatment pathway. Any economic model should 

capture the long-term COVID-19 outcomes and treatment effects. 

The model should be frequently updated to reflect the most up-to-date understanding of the 

disease and changes in the standard of care. A “living”, adaptable whole-disease pathway 

model could be collaboratively developed by HTA agencies, with input from multiple 

stakeholders, and made freely available for use and adaptation to support a globally 

responsive HTA approach to COVID-19 technologies.  

For all recommendations about modelling, see section 4.  

Considering uncertainty 

Most COVID-19 assessments will have a high level of uncertainty. Agencies should be 

transparent about the data gaps and assumptions made and should consider the results of 

extensive sensitivity and threshold analyses. Probabilistic results should still be used and could 

be accompanied by value of information analysis to inform future research needs. A 

transparent, pragmatic, “living” HTA approach should be implemented, with a commitment 

to responsively review decisions as new and better evidence emerges, including potentially 

reversing previous decisions by reinvesting or disinvesting in technologies. 

For all recommendations about characterising and mitigating for uncertainty, see section 5.  

Affordability and procurement  

HTA agencies should routinely consider the expected budget impact of COVID-19 

technologies, including any required service redesign and system burden, to identify 

technologies that would be difficult for the healthcare system to implement. This could trigger 

commercial discussions between the technology developer and healthcare payer. 

Alternatively, it could trigger the HTA agency to explore subgroup analyses, to identify groups 

for whom a technology is most cost effective and inform the prioritisation of its use. 

Commissioners and payers may explore novel payment models for COVID-19 technologies. 

Managed access agreements, including a period of data collection to resolve key uncertainties, 

may be particularly well suited to a living HTA approach. 

For all recommendations relating to procurement, see section 6.  

Considering other elements of value 

When assessing COVID-19 technologies, HTA agencies should consider whether there are 

relevant benefits that are not adequately captured in the clinical and cost effectiveness 

assessment, such as reduced inequity, reduced fear of infection, and scientific innovation. If it 

is not possible to include these effects quantitatively (for example, by capturing them in utility 

values), then they should be considered using a qualitative, deliberative approach. 
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For all recommendations about other elements of value, see section 7  

Stakeholder engagement 

The far-reaching effects of the pandemic mean HTA agencies should ensure a broad range of 

stakeholders can contribute to the assessment of COVID-19 technologies. Input from clinical 

and patient experts may be particularly informative where that are evidence gaps and 

uncertainties. A “tiered” approach to patient and public engagement is recommended, 

including circumstances to approach citizens’ groups and organisations that represent high-

risk groups. HTA agencies could consider using innovative methods to facilitate broad 

engagement, such as digital and online communication tools. 

For all recommendations about engaging with HTA stakeholders, see section 8. 
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Visual summary of key recommendations 
 

 

 

 

 

  

 Adaptive RCTs preferred for efficacy 

 Promote high-quality RWE to fill evidence gaps 

 Use “living” evidence reviews 

 Carefully consider generalisability to the relevant setting 

 Prespecify subgroup analyses 

 Refer to the list suggested core outcomes and core outcomes sets 

 Use cost—utility analysis, if usually preferred, with supportive cost-

effectiveness and cost-consequence analyses where useful 
 Consider both a healthcare and a broad societal perspective 

 Use robust data from related conditions where necessary 

 Use usual threshold values, but engage in research about preferences 

during a pandemic 

 Ideally, use simulation models to account for patient heterogeneity 

 Include long-term outcomes, disease transmission and system capacity 

 Calibrate uncertain inputs to ensure plausible outputs, e.g. using RWE 

 Develop a whole-disease model for COVID-19, as an epidemiological (SEIR) 

with nested diagnosis and treatment components 

 Allow simpler analyses where they may be acceptable for decision-making 

 Regularly update the model to support “living” HTA 

 Transparently report evidence gaps, assumptions made and the pandemic 

context 
 Extensive subgroup, extreme value and threshold analyses 

 Use probabilistic analysis 

 Consider using value of information analysis to inform research priorities 

 Mitigate uncertainty by implementing a “living” HTA approach 

 Responsively update decisions (including reinvestment and disinvestment) 

based on new information  
  
 

 Ensure a broad range of stakeholders can contribute to HTA process 

 Including citizens, patients, carers and proxies, and organisations that 

represent specific groups who are at higher risk or underrepresented 
 Prioritise based on a tiered approach 

 Consider novel approaches to engagement, such as digital and online tools 

 Affordability should be assessed using budget impact analysis 

 Affordability concerns should trigger commercial discussions 

 A “living” HTA approach would facilitate managed access agreements 

 Consider other potentially relevant elements of value, including equity, 

reduced fear of contagion, and scientific advancement 
 Try to capture them quantitatively (e.g. in utility values), otherwise 

narratively  

Economic modelling 

Assessing value for money 

Assessing clinical effectiveness 

Other important factors 

Stakeholder engagement 

Handling uncertainty 
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1. Introduction 
HTA agencies have continued to function during the unprecedented challenges 

presented by the novel SARS-CoV-2 virus and its associated disease (COVID-19) 

pandemic. Faced by an escalating emergency, policymakers have largely made decisions 

about public health interventions, vaccination programmes, testing strategies, and 

treatments for COVID-19 without full HTA (1,2). As a result, various diagnostic tests and 

treatments have entered clinical practice based on preliminary results or effectiveness 

data from observational studies alone, with some later shown to lack efficacy in large 

well-conducted clinical trials, such as hydroxychloroquine (3).  

 

This approach may be justifiable in a health crisis of such magnitude, where the “rule of 

rescue” prevails (4) as standard HTA requires both evidence and time, both lacking in 

the early part of a pandemic. Further, with high-income countries’ governments 

appearing to sign ‘blank cheques’ in their efforts to tackle the emergency, the need for 

standard HTA – identifying the most efficient allocation of scarce healthcare resources 

– becomes less important. 

 

As vaccination programmes continue to take effect, the urgent threat to healthcare 

systems should begin to come under control, but economies are likely to enter period 

of prolonged austerity. Healthcare systems will start to consider the best way of dealing 

with the unintended consequences of the mitigation measures used, such as the impact 

of lockdown on mental health, disruption to other services, and the long waiting lists for 

elective surgeries. All this means policymakers will have to be more selective about the 

technologies they reimburse to diagnose or treat COVID-19, favouring options that offer 

the biggest health benefits relative to their cost. In countries where HTA agencies have 

been established, they are best placed to inform these decisions. Some have already 

been asked to assess technologies for COVID-19, and many more novel and repurposed 

products are in the pipeline.  

 

Therefore, as part of the HTx (Next Generation Health Technology Assessment) project, 

we have developed this interim guidance to provide a set of consistent, pragmatic ways 

for HTA agencies to approach some of the key challenges they are likely to face when 

assessing COVID-19 technologies.  

 

HTx is a Horizon 2020-funded project supported by the European Union lasting for 5 

years from January 2019. Its main aim is to create a framework for the next generation 
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of HTA to support patient-centred, societally oriented, real-time decision-making on 

access to and reimbursement for health technologies throughout Europe. 

 

The HTx project: where does this work fit? 

This work was undertaken as part of a dual pilot of methods that are either developed by or 
to be used within the HTx project. Firstly, HTx has delivered a novel framework to support 
innovation in HTA methods: ‘Guidance for the Innovation of Health Technology Assessment 
Methods – the IHTAM framework’ (5). The IHTAM framework provides a systematic way for 
HTA stakeholders to innovate methods, by following 3 phases: 

1. Identification: Learn from past experiences and existing methods, imagine a better 
approach, and identify the needs of stakeholders to reach it. 

2. Development: Dedicate resources to designing new methods or processes to address 
the identified needs, and subject them to pilot testing. 

3. Implementation: Establish a plan to implement the novel methods, apply them to 
real-world practice, evaluate their performance and transfer to other settings. 

To date, IHTAM has not been tested in the context of a real-world case study. 

The COVID-19 pandemic started midway through the HTx project and continues to pose 
unprecedented challenges for healthcare systems and HTA agencies. We hypothesised that it 
may expose areas where existing HTA methods could be improved, either in general or to 
enhance the discipline’s preparedness for a future pandemic. This presented a timely 
opportunity to pilot the IHTAM framework. To identify whether there is need for a change in 
the standard approach used by HTA agencies (the “identification” phase of IHTAM), we 
performed the following tasks: 

• Reviewed existing methodological guidance from HTA and regulatory agencies 
relating to the assessment of COVID-19 technologies. 

• Conducted a survey and workshop of HTA agencies to identify their perceived barriers 
to assessing COVID-19 technologies. 

• Convened a workshop of health economists to identify their perceived barriers to 
developing decision models for assessing the cost effectiveness of COVID-19 
technologies. 

• Conducted a systematic literature review of economic evaluations of COVID-19 
technologies. 

• Reviewed clinical guidelines and liaised with clinical experts to gain a clear 
understanding of the current COVID-19 disease and clinical pathways and develop a 
conceptual model of the disease pathway.  
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The key challenges identified from this work are detailed in section 0 of this report.  

After establishing a case for developing HTA methods guidance for assessing COVID-19 
related technologies, we proceeded to develop it with input from relevant stakeholders (the 
“development” phase of IHTAM). This included: 

• Drafting proposed good-practice guidance to address the key challenges identified 
when assessing COVID-19 technologies. 

• Develop a conceptual basis for a COVID-19 disease model for the assessment of 
COVID-19 technologies.  

• Convened a policy sandbox event to test the proposed guidance and co-develop final 
guidance with a multidisciplinary panel of HTA stakeholders, comprising 21 
representatives of clinical experts, health economists, HTA agencies, a payer, patient 
advocates, a health economics and outcomes research professional body, and 
technology manufacturers. 

The resulting good-practice recommendations for assessing COVID-19 technologies are 
detailed in sections 2 to 8 of this report. 

Using a policy sandbox in the development phase was an opportunity to pilot the use of this 
approach in developing HTA methods and processes. A policy (or regulatory) sandbox 
provides a ‘safe’ environment to test novel methods or processes, isolated from live processes 
to avoid any potentially negative external consequences. This approach has not yet been used 
in HTA (6). It will be used to test the acceptability of HTx outputs relating to shared decision 
making and payment models in preparation for their implementation in practice. Using a 
policy sandbox to develop HTA methods guidance for COVID-19 has provided valuable 
experience of applying the approach in HTA, which will inform and benefit the later policy 
sandboxes to be conducted in HTx Work Package 4.  

Moving into the final phase of IHTAM (“implementation”), next steps include wide 
dissemination of the guidance to support its uptake among HTA agencies, and engaging with 
agencies that wish to use it for their assessments of COVID-19 technologies. Further research 
may include using the guidance to inform the development of a COVID-19 disease model. 
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1.1. The need for this guidance 

1.1.1. Challenges for HTA 

It has been acknowledged that assessing therapeutic and diagnostic technologies for 

COVID-19 is unlikely to be straightforward (7,8). However, a review of the methods 

guidance available from regulatory and HTA agencies has revealed that there is limited 

guidance available to inform stakeholders about how these agencies intend to approach 

assessing COVID-19 related technologies. Of the guidance identified, the National 

Institute for Health and Care Excellence (NICE) and the US Food and Drug Administration 

(FDA) provide the most comprehensive recommendations, largely informing trial design, 

analysis planning and the use of non-randomised evidence (9,10). However, most 

recommendations simply reiterate pre-existing best practices and preferred methods, 

and there is almost no tailored guidance about how to assess the cost effectiveness of 

COVID-19 technologies. 

 

To confirm the need for tailored guidance, we engaged with representatives of HTA 

agencies using a mixed methods approach, by conducting a survey followed by a 

roundtable workshop to identify the difficulties they expect to face in these 

assessments, or have faced already if they have started to conduct such assessments. 

We also convened a workshop of health economists to identify the key challenges faced 

when modelling COVID-19. 

 

The challenges facing HTA agencies, as identified from the survey and workshop, were 

largely in line with those identified by the ISPOR HTA Council (11). Many are not unique 

to COVID-19, though. For example, HTA agencies are accustomed to evaluating 

technologies for rare diseases that may lack high-quality clinical effectiveness evidence 

and considerable uncertainty. It is also common to be presented with a heterogeneous 

evidence base and make judgement calls as to how generalisable the data are to the 

local setting. Difficulties in estimating and assessing cost effectiveness, by relying on 

uncertain data and assumptions, and making reimbursement decisions under scrutiny 

from external pressures, are also common challenges faced in other disease areas.  

 

1.1.2. Unique challenges posed by COVID-19 

However, in addition to the routine challenges faced by HTA agencies, they will occur in 

the context of wider pandemic-related instability that will make assessing COVID-19 

technologies uniquely difficult.  
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The priorities of healthcare systems are also likely to vary over time depending on the 

pandemic context, which has shifted from the highly uncertain, urgent early pandemic 

situation to a period of variable peaks and troughs in infection rates and the emergence 

of novel variants. Scientific understanding of COVID-19 continues to evolve; so too, 

clinical practice. Many technologies for COVID-19 are being developed, including some 

novel treatments and many that are being repurposed for COVID-19 (less often seen for 

rare diseases), meaning the clinical pathway is expected to change rapidly. An HTA 

decision made at the height of infection rates or when there is no effective existing 

treatment, might not be the optimal decision soon after, when infection rates are lower, 

a new variant has emerged, or the clinical pathway has changed.  

 

The societal burden of infection waves has been unprecedented, with dramatic and 

costly mitigation strategies, including business and school closures, furloughed workers, 

travel restrictions, and reduced social contact. COVID-19 has also had a knock-on impact 

on other healthcare services, such as routine diagnostic and elective procedures being 

scaled back (12,13). Despite this, during peak waves of infections, secondary healthcare 

services were observed to become overwhelmed, with demand for hospital beds and 

ventilators exceeding supply (14,15). A treatment may be considered more valuable if it 

reduces the need for, or threat of, severe societal restrictions, and if it reduces demand 

for hospital services at a time when they are particularly stretched. This is not typically 

a consideration in ‘routine’ HTAs for non-infectious diseases. 

 

The limited supply of vaccinations has been a key theme during the pandemic (16,17). 

Some governments acted quickly to ensure they secured vaccines, but similar supply 

chain issues could exist for effective diagnostic and therapeutic technologies. Waiting 

for a lengthy HTA process to conclude before procuring a treatment may risk being put 

at the back of a long queue, behind other systems that snapped up the available supply 

earlier. HTA agencies may be able to identify subgroups to help prioritise the most 

efficient use of scarce supply, but such advice may be controversial, involving moral and 

ethical considerations (18,19). While HTA agencies may be familiar with responding to 

external pressure from a small number of stakeholders in a specific disease area, the 

far-reaching societal effects of COVID-19 mean an HTA decision for a COVID-19 

technology is likely to be scrutinised more widely and publicly than usual. Additionally, 

with the large number of investigative trials in progress, HTA agencies will face 

continued pressure to produce robust guidance about COVID-19 technologies more 

rapidly than usual. This has been demonstrated in the US, where the Institute for Clinical 

and Economic Review (ICER) has recently stated its intention to jointly assess five 

treatments for COVID-19 (20). 
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1.1.3. The role of this guidance 

Many of the challenges identified will remain problematic for some time. HTA has an 

important role to play to ensure healthcare systems can access cost-effective 

technologies for COVID-19, but usual processes might not be optimal for this; a more 

pragmatic and responsive approach may be needed. Accordingly, this guidance intends 

to provide a stepping stone to gradually increase the rigour of assessments, as securing 

value for money becomes a more important objective for policymakers. As healthcare 

systems recover, it is expected that HTA agencies will move on to apply the methods 

they routinely use in other conditions to technologies for COVID-19. 

 

1.2. How to use this guidance 

This guidance is targeted at HTA agencies to support their assessment of therapeutic 

and diagnostic technologies for COVID-19. It is intended to provide interim guidance to 

increase the rigour of HTA as the pandemic continues, during which time many of the 

challenges facing HTA agencies will persist. This guide should be viewed as a step 

towards the future reinstatement of usual, thorough HTA processes, when healthcare 

systems have recovered. Recommendations in this guidance that are found to provide 

effective ways of working may be adopted into the new normality of HTA methods and 

processes. 

 

 
When assessing diagnostic or therapeutic technologies for COVID-19: 

 

• HTA agencies should consider using the recommendations contained within to 

implement a consistent, pragmatic way of assessing COVID-19 technologies.  

• Manufacturers of COVID-19 technologies may use this guidance to inform their 

evidence generation plans and the development of evidence dossiers for 

submission to HTA agencies.  
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• Other stakeholder groups, such as clinicians, patients, carers, and payers, may 

use this guidance to inform their engagement in, and expectations of, HTA 

processes.  

 

Although this guidance has been developed in the context of the COVID-19 pandemic, 
the approaches detailed herein should be transferable to future infectious disease 
pandemics. It is hoped that this will allow HTA to respond quickly if similar situations 
arise in the future.  
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2. Assessing clinical effectiveness 

2.1. Types of clinical evidence 

The clinical effectiveness evidence base for COVID-19 technologies is still immature, 

with relatively few randomised controlled trials, heterogeneous populations and 

settings, short study durations, and a high prevalence of evidence that has not 

undergone full peer review. The evidence base will continue to improve, with over 4,500 

planned, recruiting or active trials for COVID-19 technologies registered on 

https://clinicaltrials.gov/. Important evidence gaps will remain for some time. 

Furthermore, as the pandemic situation and scientific understanding of COVID-19 

evolve, heterogeneity in the evidence is likely to remain present. For example, the 

increasing presence of antibodies in populations over time means the serology status of 

trial participants has become an important characteristic that may affect the efficacy of 

some treatments (21,22). Requiring trials in local populations may be overly restrictive, 

so HTA agencies in many countries are likely to rely on non-local (international or 

multinational) studies for decision making. Therefore, during a global pandemic, it is 

particularly important that evidence is made accessible and transparent (demonstrated 

by academic journals publishing COVID-19 studies as open-access articles). Non-

randomised sources, such as real-world studies, could inform areas of uncertainty 

quickly and in a locally relevant setting, and in some cases may be the best available 

evidence to support decision making. Challenges remain regarding how to quality assess 

and report such evidence. 

 

Several recommendations in this section (2.1) have been adapted from HTAi evidence 

standards (23) and NICE’s support for the developers of technologies for COVID-19 (9) 

and evidence standards for diagnostic tests (24). 

 

2.1.1. Clinical trials 

Recommendations 
For therapeutics: 

Peer-reviewed, multicentre, randomised and controlled trials remains the gold standard 

evidence for evaluating the relative effectiveness of different interventions.  

HTA agencies should expect and prefer to be presented with evidence from adaptive and 

pragmatic trials, because new information about the condition is emerging rapidly. This 

design can also improve trial efficiency.  

Adaptive trials should adhere to guidance in the CONSORT extension statement for 

randomised trials using adaptive designs (25). 

 

https://clinicaltrials.gov/
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For diagnostics: 

Clinical effectiveness is typically determined through a peer-reviewed test accuracy study, 

but alternative designs may be suitable (for example, in low-prevalence populations).  

The QUADAS-2 tool (26) can be used to guide study design and support HTA agencies when 

assessing the suitability of diagnostic studies for decision making. 

 

For all technologies: 

HTA agencies should carefully and transparently consider the generalisability of evidence 

to their local decision problem or setting.  

Due to the limited and disparate evidence base for COVID-19 technologies, HTA agencies 

should be willing to consider evidence that may not be perfectly generalisable to their local 

decision problem or setting. 

Consider extensive sensitivity analysis if there is plausible rationale that the outcomes 

observed would be different in an agency’s local decision problem or setting. 

 

2.1.2. Non-randomised evidence 

Recommendations 
The use of peer-reviewed, well-designed and conducted non-randomised studies should be 

acceptable for COVID-19 technologies (and technologies to diagnose or treat a future 

pandemic), as there are likely to be gaps in the available randomised trial evidence. 

Observational and RWE may be particularly suitable for hypothesis generation as well as 

assessing: 

• Relative effectiveness in non-trial settings. 

• Relative effectiveness in populations who were not enrolled in the trials. 

• Long-term health outcomes, particularly survival and health-related quality of life. 

• Emergent longer term safety outcomes. 

• The current clinical pathway, including the composition of standard care, and how 

these change over time. 

• Identifying subgroups with different risk profiles, who may be more likely to benefit 

from new treatments. 

• Epidemiological data, such as the disease reproduction (R) rate. 

Ideally, RWE should be of high quality and conducted across multiple centres and/or 

databases, with transparent reporting of study protocols (registered with the European 

Network of Centres for Pharmacoepidemiology and Pharmacovigilance) and results.  

Several checklists and guidance documents have been developed to improve and assess the 

conduct and quality of non-randomised studies, including recent recommendations (27). 

Several others have been summarised by the GetReal initiative (28). It is recommended that 

RWE is collected and reported according to one or more of these guides, to allow HTA 

agencies to transparently assess its quality. 
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With an immature and disparate evidence base, HTA agencies should be aware that non-

randomised evidence may be the best evidence available for decision making. With the 

appropriate consideration of its generalisability, robustness and uncertainty, agencies 

should be prepared to make decisions based on such data sources. 

Studies conducted in federated data networks or using trusted research environments 

might offer higher quality evidence given the larger sample sizes and/or increased 

precision. 

 

2.1.3. Evidence synthesis 

Recommendations 
HTA agencies should consider the use of existing “living” clinical evidence reviews and 

meta-analyses to inform their clinical effectiveness decisions (29–31).  

• While many agencies would prefer to conduct their own evidence reviews in 

normal times, the publicly available and frequently updated living reviews provide 

a pragmatic way of assessing the clinical effectiveness of treatments for COVID-19. 

Using these sources will reduce duplication of work and may allow for quicker 

assessments.  

HTA agencies should carefully and transparently consider the generalisability of evidence 

from an external living review, consistent with the recommendations in section 2.1.1.  

Where high quality randomised and non-randomised studies exist, evidence synthesis 

approaches that combine randomised and non-randomised evidence (32) will be 

informative. HTA agencies should be willing to consider this type of analysis to ensure all 

the available relevant evidence is used to inform their decision making. 

Be aware that evidence that has not undergone full peer review (“grey literature”, such as 

preprint articles, conference presentations and press releases) is less likely to be robust 

than peer-reviewed evidence. This may be more acceptable for decision making during 

more urgent phases of the pandemic. In these circumstances, the guidance to identify such 

evidence from CADTH may be useful (33).  

 

2.2. Population 

Recommendations 
For therapeutics: 

The target population should be clearly specified in relation to the following characteristics:  

• Demographic information (including age, sex, ethnicity, socioeconomic status, 

smoking status, BMI) 

• Vaccination status (unvaccinated, partially vaccinated, fully vaccinated; type of 

vaccine; time since vaccination) 

• Serology status (presence of an antibody response) 
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• Disease confirmation method (symptoms only, PCR-confirmed, rapid test 

confirmed) 

• Symptom status (asymptomatic, symptomatic) 

• Severity (mild, moderate, severe or critical illness) 

• Recovery status  

• Duration of symptoms (ongoing symptomatic disease, post-COVID-19 syndrome) 

• Need for respiratory support by type (low-flow supplemental oxygen, high-flow 

supplemental oxygen, non-invasive ventilation, mechanical ventilation, 

extracorporeal membrane oxygenation [ECMO]) 

• Presence of comorbidities (34). 

Trials with participants in multiple COVID-19 severity groups should have subgroup or 

interaction analyses planned to identify differential treatment effects. Similarly, subgroup 

analyses should be planned for populations in whom a higher risk of illness from COVID-19 

has been demonstrated, such as people with immunosuppression, cancer, and obesity. 

Ideally, all subgroup analyses should be prespecified.  

The exclusion of special populations should be avoided in favour of subgroup analyses. If 

excluded, this should be clearly justified. Such subgroups may include: children, older 

people, pregnant women, people with protected characteristics, healthcare workers, 

people with poor functional status, and people with significant comorbidity. 

 

For diagnostics: 

The target population should closely match the intended population to be tested in practice 

in terms of, for example:  

• Demographic information (including age, sex, ethnicity, socioeconomic status, 

smoking status, BMI) 

• Symptom status (asymptomatic, symptomatic) 

• Severity (mild, moderate, severe or critical illness) 

• Presence of comorbidities (34) 

• Relevant previous test results 

• Testing method, including the setting and experience of the person delivering the 

test. 

 

2.3. Comparator 

The clinical pathway for COVID-19 is changing rapidly in response to new evidence, 

improved understanding of the disease, and the introduction of new technologies. With 

many trials in progress, assessments risk becoming out of date quickly when new 

technologies enter the decision space. It is likely that this high volume of rapid research 

would also occur in the event of a similar future infectious disease pandemic. 
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Recommendations 
In principle, the comparator used to assess clinical effectiveness should represent the 

current locally available treatment standard.  

For example, dexamethasone has been established as a routine treatment for treating 

COVID-19 in the hospital setting and should therefore be reflected, where appropriate, as 

a comparator for novel technologies in that setting. 

To prepare for rapid changes to the clinical pathway and new comparators entering the 

decision space, assessments should routinely include exploratory analyses for a 

hypothetical new technology (see section 3.2).  

 

2.4. Core outcomes 

HTA agencies advised that clinical studies of technologies for COVID-19 have reported 

various clinical outcomes, with inconsistency between studies and over time. This will 

partially be a result of learning from experience and developing a better understanding 

of the disease, for example through increasing knowledge about the long-term 

symptoms of COVID-19 (35–37). Now, to allow for consistent assessments and for 

different technologies to be compared, it is important that studies report relevant 

outcomes in a consistent way.  

 

Recommendations 
For therapeutics: 

The following COVID-19 clinical outcomes should routinely be considered in HTA of 

treatments for mild to moderate illness or in the community: 

• Disease transmission, symptoms, admission to secondary care and care setting 

(including community-based secondary care), serious adverse events, (time to) 

recovery, health-related quality of life, other measures of wellbeing, mortality. 

The following COVID-19 clinical outcomes should routinely be considered in HTA of 

treatments for severe or critical illness in a secondary care setting: 

• Disease transmission, symptoms, length of stay, requirement for respiratory 

support (by type), requirement for critical care, respiratory failure, organ failure, 

serious adverse events, (time to) recovery, health-related quality of life, other 

measures of wellbeing, mortality.  

• Time to recovery should not be used as a proxy for length of stay as discharge does 

not always take place promptly after resolution of symptoms, particularly for the 

elderly, where arranging transfer of care can result in delayed discharge. 

The following COVID-19 clinical outcomes should routinely be considered in HTA of 

treatments for long-term disease: 

• Long-term symptoms (35–37), duration of symptoms, requirement for respiratory 

support (by type), respiratory failure, organ failure, serious adverse events, other 
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long-term complications (post-intensive care syndrome, post-tracheostomy 

complications, mental health conditions), (time to) recovery, health-related quality 

of life, other measures of wellbeing, mortality. 

The following core outcome sets may also be useful sources of additional clinical outcomes 

of interest: 

• COMET core outcomes database (38) 

• Cochrane living meta-analysis outcome set (29). 

Other outcomes of interest include development of resistance, viral mutations, and the 

corticosteroid-sparing effect of treatments now dexamethasone has become established 

as a routine treatment for COVID-19 in the hospital setting. 

For therapeutic technologies that are being repurposed for the treatment of COVID-19, it 

may be pragmatic to generalise long-term safety outcomes from data collected within the 

indications for which they are currently licensed to their use in COVID-19. 

Engage with representatives of COVID-19 patients, which may include recovered patients 

or proxies, in future development or choice of outcomes (see section 8.2). 

 

For diagnostics: 

The following additional outcomes are proposed for test accuracy studies:  

• Diagnostic accuracy (sensitivity, specificity) 

• True positive, true negative, false positive and false negative test results 

• Time from sample to result 

• Indeterminate results 

• Test failure. 

The following additional outcomes should routinely be considered in HTA of diagnostic tests 

for COVID-19: 

• Direct health effects 

• Impact on downstream outcomes, such as: care decisions (e.g., time in isolation, 

treatment given), behavioural changes, clinical outcomes, transmission of COVID-

19 in the community, infection rate in the relevant test setting. 

• Ease of use. 
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3. Assessing value for money 

3.1. Type of evaluation 

Many HTA agencies prefer to use cost—utility analysis (CUA) to estimate and compare 

the value for money/cost effectiveness of technologies. However, to date, there has 

been little research into the health-related quality of life of people with acute or long-

term COVID-19 symptoms. Therefore, published CUAs have relied on assumptions to 

inform utility values, or have generalised values from other conditions to COVID-19. 

Consequently, the resulting qualiy-adjusted life year estimates are uncertain. More 

robust evidence is being produced for disease-specific outcomes, such as the need for 

hospitalisation and ventilation, and survival (see section 2.4). These health outcomes 

could potentially be used in a cost-effectiveness (CEA) or cost—consequences analysis 

(CCA). 

 

Recommendations 
HTA agencies that routinely consider CUA should continue to do so for COVID-19 

technologies, while acknowledging the higher level of uncertainty associated with quality-

of-life estimates.  

Pragmatically, preference-based utility values from related conditions should be sought to 

inform utilities until COVID-19 data become available, such as: 

• Influenza-like symptoms for mild to moderate and ongoing symptomatic disease 

• Severe acute respiratory syndrome (SARS) for severe disease 

• Acute respiratory distress syndrome (ARDS) for critical disease 

• Post-intensive care studies for long-term recovery 

• Interstitial lung disease for long-term organ damage. 

The same approach can be used to inform resource use and cost data. 

It is recommended that model input values are collected, identified, and assessed according 

to established best practices. Guidance exists for utility values (39) and other types of 

parameters (40). 

For appropriate core COVID-19 outcomes, additional CEA or CCA may be useful for decision 

making and should be provided where appropriate.  

• For example, if a technology given in the hospital setting is effective at reducing the 

need for mechanical ventilation, this could be captured as cost per ventilation 

avoided. 

• Similarly, a diagnostic technology effective at identifying positive cases could be 

assessed using cost per infection avoided.  

CEA or CCA may be particularly useful to support rational decision making in tightly focused 

decision problems, where the additional uncertainty introduced by utility values would be 

unhelpful.  
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• For example, HTA agencies may be required to retrospectively assess treatments 

that were procured and introduced into clinical practice during the emergency 

phase of the pandemic, to inform their efficient implementation going forward.  

• From this position, a CCA or CEA may be sufficient to identify the optimal choice 

between technologies with similar mechanisms of action, target populations and 

treatment goals.  

Equity factors could be included in an economic evaluation using distributional cost-

effectiveness analysis methods (41,42), as a scenario analysis or a secondary assessment 

after estimating cost effectiveness. This may be informative when assessing the value of 

therapeutics and diagnostics for COVID-19, which has affected some groups within society 

more severely than others (see section 7). 

 

3.2. Comparator 

A particular challenge caused by the pandemic situation is the speed at which clinical 

practice and scientific understanding of the disease are changing. This poses a challenge 

for economic evaluation, because the appropriate comparator can quickly become out 

of date. If the comparator is no longer relevant, then the cost-effectiveness estimates 

for a technology are not relevant for decision making. This will require a flexible 

approach to defining the decision problem. Ongoing epidemiological studies that 

characterise current practice will be valuable to inform the most relevant comparator at 

the time of conducting an appraisal. 

 

Recommendations 
A consistent approach to assessing costs and effectiveness for the comparator in an 

economic evaluation should be taken.  

• For example, if the control arm of an effectiveness study included a treatment that 

is not used in the HTA agency’s country, it is not appropriate to remove only the 

costs associated with that treatment. An attempt should also be made to extricate 

the benefits of that treatment. If this is not possible or lacks robustness, then the 

cost of that treatment should also be included in the assessment. 

HTA should routinely include an exploratory two-way sensitivity analysis, introducing a 

hypothetical new technology at the same point in the clinical pathway and simultaneously 

varying its relative effectiveness and difference in price between extreme values.  

• This would help HTA agencies to prioritise resources when new comparators enter 

the decision space shortly after an assessment. An agency can quickly gain an 

understanding of the likely cost effectiveness of the new entrant.  

• Agencies could transparently expedite decisions about technologies that are either 

likely to be highly cost effective or cost ineffective.  
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• This may also encourage manufacturers to consider the likely cost effectiveness of 

their technology early in their pricing considerations, leading to quicker 

assessments.   

 

3.3. Analysis perspective 

In many countries, HTA focuses on healthcare outcomes by using a healthcare payer 

perspective to inform decisions about how to allocate a finite healthcare budget. 

However, the early societal impact of COVID-19 has been vast, going far beyond 

healthcare systems in its effect on society. Some governments expanded healthcare 

budgets in their urgent response to the pandemic, diverting resources from other parts 

of society. This has led to calls for a societal perspective to be taken when assessing 

interventions for COVID-19, to fully capture the benefits of an effective test or treatment 

(43). As countries begin to recover from the pandemic and healthcare systems move to 

a more stable response phase, the societal consequences of COVID-19 may become less 

pronounced and therefore less relevant for decision making relating to allocation of 

healthcare specific budget and resources. 

 

Recommendations 
Ideally, economic evaluations for HTA will include both a healthcare payer and societal 

perspective. The base-case analysis should reflect the HTA agency’s usual preferred 

perspective. 

The societal perspective should attempt to capture both societal costs and health 

outcomes.  

• For example, including only the expected costs associated with reduced labour 

productivity due to COVID-19 is not sufficient. Other costs include, for example, 

informal and social care costs incurred by older people who survive due to an 

effective COVID-19 treatment.  

• Societal health outcomes may include the effect on family members; reduced fear 

of the disease, with the knowledge that effective treatments exist; and potential 

scientific benefits from innovative technologies. These could potentially be 

captured quantitatively in the utility values used in a CUA.  

• The ISPOR Value Flower (44) and EUnetHTA HTA Core Model (45) may be 

considered to identify potential elements of value to capture in a societal analysis 

(see section 7). 

There is no universally agreed best methodological approach to conducting an analysis from 

a societal perspective. Sources of guidance for appropriately considering the societal 

impact include the NICE consultation on value-based technology assessments (46), the ZIN 

economic evaluation methods guidance (47), and a framework for capturing effects on non-

health sectors (48). 
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The importance of conducting the analysis from a societal perspective depends on the 

prevailing pandemic situation. At the peak of a pandemic or surge in infections, an effective 

test or treatment would confer vast societal benefits and would be more likely to be cost 

effective from a societal perspective. Therefore, an appraisal should explicitly consider the 

context of the pandemic at that time.  

In less urgent times, and when the funding source is the healthcare rather than central 

government budget, agencies should not be expected to consider societal effects in their 

assessments if this is not the perspective they normally use in their assessments. 

 

3.4. Long-term outcomes 

Most randomised clinical trials report short-term outcomes relevant to the acute phase 

of disease, and there are limited high-quality data on the long-term effects. However, 

there is growing evidence and acceptance that COVID-19 has the potential to cause 

important long-term effects on health-related quality of life and possibly survival. It is 

now apparent that omitting long-term consequences (e.g., by assuming all people who 

recover from COVID-19 return to their pre-COVID health status and activities) is an 

incorrect assumption.  

 

Long-term effects can occur in people who had any level of COVID-19 disease severity 

(49). However, the most serious negative long-term effects of COVID-19, such as post-

COVID syndrome and organ damage, appear to be more likely in people who had more 

severe illness (50). Therefore, an effective treatment that prevents hospitalisation or 

intensive care admission, or a diagnostic test that detects infection earlier to reduce 

further transmission, may reduce the incidence of severe long-term consequences. 

 

Scientific knowledge about the long-term effects (“long COVID”) is still growing (36). 

With the limited evidence base, long-term outcomes are likely to be a major source of 

uncertainty for HTA decision making. 

 

Recommendations 
To accurately understand the value of a technology, long-term outcomes associated with 

COVID-19 should be considered in HTA. It is not appropriate to assume that all patients 

recover to their pre-disease state of health or daily activities. 

Economic evaluations should take a lifetime horizon to capture all potential differences in 

outcomes (e.g., survival, long-term quality of life) between interventions, unless this can 

justifiably be done over a shorter duration.  

The best available evidence should be used to inform long-term outcomes, and while data 

are scarce, these may be from proxy data sources. For example: 
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• Real-world COVID-19 epidemiological studies and data reported to regulatory 

agencies, such as the U.S. Food and Drug Administration (FDA), European 

Medicines Agency (EMA) and UK Medicines and Healthcare products Regulation 

Agency (MHRA), can be used to inform the incidence of negative long-term 

outcomes.  

• For repurposed medicines, it may be reasonable to generalise long-term safety data 

collected within the indications for which they are currently licensed to their use in 

COVID-19. 

• Epidemiological studies for plausibly similar conditions (e.g., interstitial lung 

disease) conducted in non-COVID-19 populations may provide suitable long-term 

survival data. 

• Also consider accepting evidence for related conditions to inform resource use and 

utility values. 

Long-term outcomes should be prioritised for extensive sensitivity analysis (see section 

5.1). This will allow HTA agencies to retrospectively evaluate decisions once higher-quality 

evidence about long-term outcomes becomes available. 

 

3.5. Cost-effectiveness threshold 

During a pandemic, the appropriate threshold level for cost effectiveness – the 

benchmark used to decide whether a technology offers value for money or not – is 

unclear.  

 

On one hand, when the pandemic situation is critical or where there is a lack of effective 

technologies, policy imperatives to avoid vast societal consequences of the disease 

mean the threshold is likely to be higher (i.e., less stringent, indicating stronger 

preference for COVID-19 technologies). Higher thresholds may also encourage 

manufacturers to research the development or repurposing of technologies for COVID-

19 quickly, increasing the speed that effective treatments might become available.  

 

Conversely, when evaluating potentially large-scale interventions with a high level of 

clinical uncertainty, a lower (stricter) threshold may allow healthcare systems to manage 

the risk of making the wrong decision and to maintain affordability (51). As the height 

of the pandemic abates, the societal consequences of COVID-19 become less 

pronounced and the critical need for novel technologies falls, the threshold may 

implicitly fall over time. 
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Recommendations 
Encourage, support, or conduct research to identify societal preferences for COVID-19 

technologies, including how they vary as the pandemic context changes, to inform whether 

an HTA agency’s cost-effectiveness threshold should be different for the assessment of 

these technologies during the pandemic period. The findings may also assist HTA agencies 

to respond rapidly to future infectious disease pandemics. 

Until the findings of such research are known, HTA agencies should maintain a consistent 

approach to assessments by using their usual cost-effectiveness thresholds to determine 

the value for money of COVID-19 technologies. 

 

4. Modelling approaches 
A number of atypical approaches have been proposed to model COVID-19 and capture 

the full effects of diagnostic and therapeutic technologies. These pose challenges for 

HTA agencies, which often focus on narrow decision problems that do not require 

complex approaches. Therefore, agencies must consider how to capture these atypical 

features in their decision making.  

 

4.1. Simulation models 

Models used to conduct economic evaluation in HTA take a variety of forms. Common 

types are simple probability or decision “trees”, more suitable for short-term outcomes 

and one-off risks; more sophisticated cohort models, often used to model cancer 

treatments, in which patients move between two or more different health states over 

time (e.g., according to calculated transition probabilities or by portioning overall 

survival into different possible states); “hybrid” models, combining tree and cohort 

components; and the most flexible and complex individual simulation models, which 

map out the journey of individual patients to track their outcomes. Economic models to 

assess diagnostic or therapeutic technologies can be ‘nested’ within a larger 

epidemiological or “SEIR” (susceptible, exposed, infectious, recovered) model (53). 

 

As identified from a review of the literature, all these model types have been used to 

estimate the cost effectiveness of diagnostic or therapeutic technologies for COVID-19 

(52,54–58). However, as the evidence base and our understanding of the disease have 

developed, and following a workshop of health economic modellers, it appears that 

simulation models are likely to be best placed to estimate the potential true value of 

effective technologies for COVID-19. Simulation models offer more flexibility to handle 

the heterogeneity in COVID-19 patients, the evolving and complex disease and clinical 

pathway, the presence of different risks based on a patient’s characteristics and history 
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of disease, the transmission of infection between different people, and effects on 

system capacity. They would also facilitate the assessment of value for money across a 

wide array of potential COVID-19 technologies. Downsides to simulation models include 

taking longer to run, and either needing access to more data or requiring more explicit 

assumptions. To inform any particular technology’s assessment of value for money, a 

less complex modelling approach (e.g., a cohort-level module within the policy model) 

may be acceptable. For example, for narrowly defined decision problems, a less complex 

(e.g., cohort-level) model may provide a suitable indication of cost effectiveness for 

decision-making.  

 

Recommendations 
Ideally, an individual-level simulation model (or a sufficiently well-defined cohort 

simulation) would be used to estimate the cost effectiveness of the wide array of potential 

technologies for COVID-19. 

Good practices should be followed in the development of simulation models, such as the 

SIMULATE checklist (59,60) and NICE Decision Support Unit guidance (61). 

For straightforward, narrowly defined decision problems, a simpler approach, such as a 

cohort-level model, may be suitable to inform decision making.  

• For example, to determine the best option (or ranking) among 2 or more 

treatments with the same mechanism of action at the same position in the disease 

pathway. 

HTA agencies should consider developing a generic “living” disease model for the diagnosis 

and treatment of COVID-19 that can be adapted to different jurisdictions (see section 4.6). 

 

4.2. Disease transmission 

As an infectious disease, a person with COVID-19 risks infecting other people. It is 

possible to model the dynamics of infected people transmitting the disease to 

uninfected people. Doing so may be necessary to understand the value of a technology 

that reduces disease transmission. For example, a test that accurately identifies a person 

with COVID-19 means they can minimise contact with others, reducing the risk of 

transmitting the infection. A small number of modelling studies have attempted to 

integrate epidemiological modelling – which can capture disease randmission – with 

economic modelling, in the context of assessing COVID-19 policies in the UK (53).  

 

Recommendations 
For therapeutics:  

Transmission dynamics may not be necessary to demonstrate the value of all effective 

treatments for COVID-19. For example, not all treatments for acute or long-term disease 
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will reduce infectiousness, which is highest in the early (often asymptomatic) stage of the 

disease. 

In circumstances where it is plausible that a treatment may reduce transmission, such as by 

reducing virus shedding, then this should be considered in the HTA. 

 

For diagnostics: 

To accurately understand the value of a diagnostic technology, transmission dynamics 

should be considered.  

 

For all technologies: 

The most appropriate modelling approach to capture transmission dynamics is likely to be 

an epidemiological (or SEIR) model. This would be able to capture transmission within the 

community, and therefore the effect of an accurate diagnostic test on the spread of disease.  

The economic model to assess therapeutic technologies should be nested within the SEIR 

model, to allow a focused HTA of treatments that do not confer an effect on transmission. 

It is recommended that SEIR models developed for HTA follow good practice guidance (62). 

HTA agencies may use this checklist to assess the conduct and appropriateness of such 

models. 

 

4.3. System dynamics 

Early in the pandemic, and during subsequent infection surges, healthcare systems 

faced pressures on their capacity. If hospitals or critical care services reach full capacity 

and are unable to care for additional patients, people would potentially go untreated, 

or capacity would need to be created by rapidly diverting resources from other parts of 

the healthcare system or wider society (e.g., by delaying elective surgery). An effective 

COVID-19 treatment that prevents admission or reduces length of stay would have the 

wider benefit of reducing the strain on system capacity. Therefore, capacity constraints 

are much more likely to be relevant for decision making at the start of a pandemic or 

during infection waves.  

 

Modelling approaches have been developed to capture system effects (52,63,64). The 

primary difficulty when doing so is identifying robust data to inform the analysis. 

Hospital capacity will fluctuate over time and is subject to many confounding factors, so 

data obtained from a single centre may not be generalisable to every hospital. Methods 

have also been developed to quantify the impact of healthcare resources being diverted 

from other disease areas (65).  
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Recommendations 
The importance of considering the effect of a technology on system dynamics depends on 

the prevailing pandemic situation.  

If capacity is strained, HTA agencies should include capacity effects in their assessments, 

either quantitatively using system dynamics in a model that takes into account capacity 

constraints, or qualitatively where data are unavailable to do so. 

In less urgent times, when capacity is not overstretched, agencies should not be expected 

to consider system effects and capacity constraints quantitatively in their assessments. 

Reductions in healthcare resource use should simply be captured in the cost-effectiveness 

analysis in these cases.   

 

4.4. Antimicrobial resistance 

Several therapeutic technologies in development for treating COVID-19 are 

antimicrobials. The use of antimicrobials increases the likelihood of developing 

resistance to these agents. The risk of antimicrobial resistance could potentially be 

considered in HTA for those treatments. However, capturing antimicrobial resistance in 

a decision model, and accurately quantifying its effects, will be time consuming and 

subject to significant uncertainty.  

 

Recommendation 
HTA agencies should consider the potential effects of technologies on antimicrobial 

resistance into their assessments, at least qualitatively.  

• For example, if two technologies, are being assessed with similar costs and benefits, 

but one is an antimicrobial, consider the risk of developing antimicrobial resistance 

in decision making.  

 

4.5. Model calibration 

Where suboptimal or uncertain data have been used to inform an economic evaluation, 

such as assumptions, proxy data from other conditions, or non-randomised evidence, 

its results will be uncertain and may lack face validity. It may be preferable to allow 

uncertain inputs to vary, rather than be strictly evidence based, for the model outputs 

to be valid. This can be achieved by ‘calibrating’ intermediate model outputs (e.g., the 

number of patients admitted to intensive care) to be consistent with observed or 

clinically plausible values. 

 

Recommendation 
Where highly uncertain data have been used to inform an economic evaluation, the model 

should be calibrated using RWE to ensure its outputs are plausible. 
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• For example, if an assumption has been made to inform a particular input value, 

allow that value to vary to ensure a key model output (e.g., number of intensive 

care admissions) is consistent with what is observed in the most appropriate data 

(e.g., locally relevant outcomes observed in a real-world study). 

• The model may need to be recalibrated when new information becomes available, 

as part of a responsive, “living” HTA approach (see sections 4.6 and 5.2). 

 

4.6. A “living” disease model 

To support taking a rapid, responsive approach to assessments for COVID-19 

technologies (see section 5.2), it would be beneficial and ultimately more efficient to 

have a common, flexible, and up-to-date disease model to assess their value for 

money/cost effectiveness. Compared with narrowly defined models, a COVID-19 whole-

disease model would better characterise the impact of a technology on the pathway of 

care, linked decision points, and optimal sequences of tests and treatments.  

 

Once such a model is built, assessments would become faster as it could rapidly be 

updated with new clinical evidence, and would remove the burden from technology 

manufacturers to build de-novo economic models and generate their own cost-

effectiveness evidence. It would also reduce the burden on evidence review groups and 

HTA assessors of critically appraising several models submitted by different 

manufacturers, and eliminate the risk of the model being considered not fit for decision-

making which results in wasted time and resources.  

 

Recommendations 
HTA agencies should consider developing a living whole-disease model for the diagnosis 

and treatment of COVID-19 (or a future pandemic disease). A generic model that could be 

adapted for different jurisdictions would reduce duplication and allow for consistent and 

responsive decision making between agencies over time.  

 

We propose that a living COVID-19 diagnosis and treatment pathway model should 

follow the good practices recommended in this section, by having the following 

features: 

Take the structure of an individual-level simulation nested within a SEIR model, developed 

according to recently published good practices (62), allowing: 

• Diagnostic and therapeutic technologies to be assessed using the same model. 

• Downstream effects and outcomes from the whole clinical pathway to be captured. 

• Impact on disease transmission and system dynamics (capacity) to be captured. 

• The option to implement a simpler, cohort-level analysis. 
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• Cost—utility and relevant cost-effectiveness and cost-consequence results to be 

estimated.  

Include the long-term effects of COVID-19. 

An example model concept has been developed for assessing COVID-19 technologies, 

based on clinically validated disease pathway based on current understanding and in 

consultation with international panel of clinical experts (see Appendix 11.1). The model is 

provided in Appendix 11.2. HTA agencies may wish to consider this as a framework for 

developing or commissioning their own models.  

Exhibit transparency, by being made available as an open-source model with accessible 

coding (for example, using clear annotation). 

Use a flexible modular format, allowing components such as transmission effects, system 

dynamics and a societal perspective to be switched on or off as needed. This would allow 

the complexity of the model to be changed as needed, for example: 

• When assessing a straightforward, narrowly defined decision problem (for 

example, to quickly prioritise or inform procurement decisions when there are 2 or 

more biologically equivalent novel treatments targeting the same position in the 

disease pathway), the model could be simplified by switching complex components 

off (for example, by setting transmission probabilities to 0) or reverting to a cohort-

level model.  

• When assessing a treatment that does not have an effect on disease transmission, 

transmission effects could be switched off. 

• When an assessment is happening during a large infection wave with hospitals 

operating at full capacity, system dynamics could be switched on.  

• Ideally, the full disease model would then be updated to reflect the decision. 

Have periodic or responsive (living) updates to reflect new evidence, changes to the clinical 

pathway and scientific understanding, allowing: 

• Robust, up-to-date input into early procurement negotiations during urgent 

pandemic contexts, if needed. 

• Rapid review of previous decisions. 

• Prioritisation of which technologies should be subjected to a full HTA. 

• Transparency in updating decisions in response to new information.  

• Support the efficient implementation of technologies (for example, to 

retrospectively assess treatments that entered clinical practice without full HTA). 

 

4.7. Practical considerations 

Although there are examples of cross-border collaboration between HTA agencies 

(BeNeLuxA Initiative, Visegrad Group), jointly developing and maintaining a living 

disease model would be a novel type of collaboration. This would involve several 

practical considerations, including, among others, the following: 
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• Commissioning and ownership. Agreement would be required about who 

develops the model, who owns it, and how to share the financial cost. For 

example, HTA agencies that jointly fund the model may share ownership, with 

provision for free access to the model for agencies in low-income settings. 

• Data access and transfer. Agreements to use data to populate the model, such 

as clinical trial results, should include the provision that it will be shared between 

HTA agencies. Even then, national regulations may limit data being transferred 

across borders. If data cannot be made available to all HTA agencies, then only 

the skeleton model structure, populated by publicly available and dummy data 

only, would be made freely available. 

• Management. Agreement would be required about who should update the living 

model to include new data and information, how updates are triggered (e.g., 

periodically, or responsively), and how this ongoing work is funded. Individual 

HTA agencies may wish to populate the open-source model with local data or 

care settings. 

• Review. An agreed process would be required for HTA agencies to review the 

model to ensure it is fit for purpose in their setting. A review process would also 

be required for external stakeholders to critique or validate the model, including 

who has the final say on which suggestions to act upon (the model developer, or 

the funding HTA agencies). 

• Barriers to use. Potential barriers that would make the common model less 

accessible should be minimised. For example, it is likely that the model would 

require a user guide. Consideration should be given to translating the user guide 

into multiple languages. Similarly, the software used should be widely accessible, 

both physically (e.g., low cost) and in terms of the technical skill required to 

operate it. Upskilling of technical teams might thus be required. legal 

considerations specific to each jurisdcition might also need to be considered.  
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5. Uncertainty 

5.1. Characterising uncertainty 

With an immature, disconnected and incomplete evidence base, decisions about COVID-

19 technologies are likely to be made in the context of substantial uncertainty. The 

presence of uncertainty is common in HTA; for example, agencies are used to assessing 

technologies based on immature evidence. However, for COVID-19 technologies, the 

unprecedented pandemic situation has created a wider context of instability and 

uncertainty (see section 1.1.2) that cannot be resolved in a single decision problem or 

point in time. This will require pragmatism in HTA decision making. It will also require 

upskilling committee members to be able to make decisions under much higher level of 

uncertainty. Still, it remains important to acknowledge evidence gaps, appropriately 

characterise the uncertainty, and understand its potential impact on the optimal 

decision.  

 

Recommendations 
HTA agencies should be pragmatic about accepting assumptions, proxy data or incomplete 

information to inform their assessments when a decision is needed in the context of limited 

evidence during a pandemic. Agencies should be explicit and transparent about the key 

uncertainties.  

Due to the changing pandemic context, even inputs that seem reasonably certain today 

may quickly become less appropriate. Therefore, parameters should be subjected to 

extensive sensitivity and scenario analysis.  

• It may be difficult to define a plausible range of values to use in scenario analyses. 

To reflect this uncertainty using a wide range of potentially plausible values should 

be encouraged.  

In particular, HTA agencies should expect uncertainty in long-term outcomes for some time 

and be prepared to make decision in this context. Long-term assumptions should be given 

particularly close attention in sensitivity analyses.  

• For example, use recent epidemiological data to inform a wide range of potentially 

plausible scenario analyses for the incidence and duration of long-term COVID-19 

symptoms.  

• If the cost-effectiveness estimate is sensitive to potentially plausible scenarios for 

long-term outcomes, HTA agencies may prefer to use a lower cost-effectiveness 

threshold (see section 3.5) or consider a commercial agreement (see section 6.2) 

to mitigate the risk.  

• HTA agencies should be willing to update decisions in response to new evidence 

about long-term outcomes (see section 5.2). 
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Extensive threshold analysis should routinely be presented to demonstrate the value a 

parameter would need to take to reach a critical level for decision making (e.g., the cost-

effectiveness threshold). Appropriate expert advice or literature should be used to 

understand the plausibility of that value being observed in reality. 

In cases where the technology price is not yet known, all parameters (including efficacy) 

should be varied in two-way sensitivity analysis with the price, across a wide range of 

potentially plausible prices. 

Ideally, assessments should use probabilistic results as the basis for decision making. This 

should characterise the parameter uncertainty of all inputs using the best available 

evidence. 

However, simulations and whole-disease models may have long computation times to run 

probabilistic analysis. Therefore, in some circumstances, determinstic analyses may be 

accptable for decision making. For example: 

• Uncertainty in model inputs is shown to have an approximately linear effect on the 

results. 

• The pandemic context requires an urgent preliminary decision, so deterministic 

results can provide an indicative cost-effectiveness estimate, to be subsequently 

checked against a probabilistic analysis. 

Consider calculating the expected value of perfect information, as an extension to 

probabilistic cost-effectiveness analysis, to indicate which parameters are most likely to 

benefit from further research. This will promote more impactful research, manage the 

“infodemic” that has accompanied the pandemic (66), and inform the living approach to 

the Assessment (see 5.2). 

 

5.2. A responsive, “living” approach to HTA 

HTA agencies could mitigate against the high uncertainty by taking a pragmatic “life 

cycle” approach to assessing COVID-19 technologies, transparently accepting different 

types of evidence and reporting where assumptions have been made, alongside a 

commitment to responsively reviewing decisions in light of changes to the evidence 

base, clinical practice or scientific understanding (67). To implement a lifecycle or 

“living” approach to HTA, the following considerations should be made: 

 

Recommendations 
Accept and advise that clinical assessments may be uncertain and cost-effectiveness 

analyses will necessarily be more exploratory in nature, indicating likely value for money 

rather than a definitive estimate.  

Clearly communicate the context of the pandemic situation at the time of the assessment, 

including that the evidence used was the best available and may be superseded by new 
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information, and explain the ramifications of a change in decisión in response to new 

evidence to the public. 

Transparently exhibit a willingness to reviewing decisions in response to new information, 

possibly at short notice, in a “health technology management” approach (8). Make clear 

that HTA documents are subject to change if there is a clear rationale to do so, for example 

in response to changes in the evidence base or scientific understanding. This is particularly 

important to be communicated with the public. 

A living HTA approach may help to facilitate the use of novel procurement models with data 

collection (see section 6.2), by allowing agreements to be reviewed in a responsive way 

once the required evidence becomes available. 

HTA agencies should be prepared to reverse previous decisionsabout using a technology, 

and be clear on this being an option,  in response to new evidence; for example, by 

recommending that the healthcare system disinvests in a technology that it previously 

considered to be cost effective, which now appears to be cost ineffective.  

Actively engage in horizon scanning activities and closer working with other organisations, 

such as healthcare regulators and companies, to better understand and prepare for the 

technologies that are likely to require HTA decision making. 
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6. Affordability and procurement 

6.1. Considering affordability 

Effective tests and treatments for COVID-19 have the potential to be large-scale 

interventions, increasing the risk of a divergence where technologies found to be cost 

effective are not affordable for healthcare systems to provide (68). This occurs when the 

price of a technology, the cost of redesigning services to provide it, or the intended 

patient population is simply too high (even though the health benefits on offer represent 

cost-effectiveness), or if funds have already been committed to other services and 

cannot be displaced. This may be particularly acute for treatments targeting severe 

COVID-19, where treatment costs are more likely to be incurred up front, or diagnostics 

tests, which may require significant service redesign. HTA is a much less effective 

resource allocation tool if it leads to decisions that healthcare systems cannot afford to 

act upon.  

 

To consider affordability concerns in decision making, HTA agencies could support 

commercial discussions between payers and the developers of cost-effective 

technologies to ensure the total budget impact is acceptable to the healthcare system. 

Examples include identifying the level of simple discount required to bring the budget 

impact within some affordability limit, working within a cap on the total spend defined 

by the payer. To inform whether commercial discussions are needed, cost-effectiveness 

analyses may be accompanied by budget impact assessments, using outputs from the 

cost-effectiveness model to estimate total healthcare costs in the years following 

reimbursement. This may be particularly useful in lower-income settings (69). Using a 

lower (stricter) cost-effectiveness threshold when assessing technologies that are likely 

to be widely used may also be a prudent approach to addressing affordability concerns 

(see section 3.5). 

 

Affordability may be less of an issue during early, emergency pandemic situations, or 

during new waves of infections, as the large societal burden, capacity issues, reduction 

in other healthcare services, and availability of wider government funding easily offset 

the impact on the healthcare budget. However, in less-urgent times, affordability, in 

support of the payer, should be an important consideration in HTA decisions about 

access to COVID-19 technologies. 
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Recommendations 
HTA should routinely include a budget impact analysis, to identify technologies that would 

be unaffordable for the healthcare system to provide (either due to its price or the cost of 

necessary service redesign). 

Good practices should be followed in the development of budget impact analyses models 

(70). In particular, it is important that extensive sensitivity analysis is performed, given the 

uncertain future COVID-19 clinical pathway and long-term outcomes. 

When a potentially cost-effective technology is considered likely to have an unaffordable 

budget impact, support the payer to engage with the manufacturer to explore commercial 

arrangements that will improve affordability.  

 

6.2. Managed access agreements 

Healthcare commissioners and payers may wish to explore innovative payment models 

for COVID-19 technologies, to reduce affordability concerns and reduce the risk 

associated with uncertain decision making. A novel approach to procurement has 

already been taken by some governments in the case of vaccines, where advance 

purchasing was used to secure the required quantities of vaccine very early in their 

development. For diagnostics and therapeutics, advance purchasing would mean 

systems risk reimbursing ineffective or cost-ineffective technologies. For example, 

purchasing hydroxychloroquine, colchicine or lopinavir-ritonavir in advance of the 

RECOVERY study conclusions about those technologies would have been a poor decision 

(3,21).  

 

For COVID-19 treatments, outcomes-based agreements (OBAs) may be considered as 

part of a managed access approach as systems begin to recover from the worst of the 

pandemic. For example, an outcomes-based managed access agreement could include 

reimbursement alongside a period of data collection, with the collected data used to 

resolve important areas of uncertainty and review the reimbursement decision. Key 

uncertainties identified by the HTA process can inform commissioners and payers about 

the value of data collection. These arrangements would be particularly suited to a living 

HTA approach (see sections 4.6 and 5.2), as the data collected could be used to update 

or validate the appraisal (67). 

 

Recommendations 
HTA agencies should focus on identifying the key uncertainties around the value of the 

technology, including those that may be resolvable with further data collection, and engage 

with commissioners and payers who wish to use this information to consider implementing 

outcomes-based approaches. 
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When reviewing data collected as part of a managed access agreement, HTA agencies 

should consider whether there is evidence of waning effectiveness against new variants of 

COVID-19. 

For novel antimicrobials in development  which are associated with the risk of increasing 

antimicrobial resistance, HTA agencies could support commissioners and payers in adopting 

a subscription-based model (71) to avoid the potential overuse and misuse of these agents. 

 

6.3. Supporting implementation when supply is limited 

Global demand for effective technologies for COVID-19 may exceed availability, due to 

limited manufacturing capacity or problems with supply chains. Lengthy decision-

making processes may compromise a healthcare system’s ability to access a technology, 

even if it is found to be clinically and cost effective. Pragmatic and expedited decision 

making – for example, by using living systematic reviews, a living COVID-19 disease 

pathway model and considering other elements of value qualitatively – may reduce the 

time to decision-making. Additionally, if necessary, HTA could support the prioritisation 

of patient subgroups for cost-effective technologies that are subject to limited supply 

(though this would involve important moral and ethical considerations (18,19)). 

 

Recommendations 
HTA should routinely include extensive subgroup analysis, using the best evidence available 

(which may include clinical expert opinion or RWE, e.g., to calibrate model outputs based 

on clinical trial data to observed outcomes in a subpopulation of interest). 

Where possible, to support procurement when supply is limited, HTA agencies should 

provide policymakers a ranking of technologies and sequences of treatments in order of 

their net benefit.  

• This can quickly inform the appropriate alternative options for procurement if a 

technology is subject to supply problems, by transparently showing the treatment 

or sequence the provides the next-highest level of net benefit. 
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7. Considering other elements of value 
There are various other elements beyond clinical and cost effectiveness that an HTA 

agency could consider to determine the value of a technology. These may be particularly 

relevant when taking a societal analysis perspective. However, data may be lacking to 

do this in a quantitative way. The ISPOR Value Flower (44) and EUnetHTA HTA Core 

Model (45) describe examples of elements that may not be captured in a typical 

assessment of clinical and cost effectiveness. Some elements from the ISPOR Value 

Flower that may be pertinent to COVID-19 include: 

 

• Equity. Where there is evidence that a pandemic disease has affected some 

groups within society more severely than others, decision makers may favour 

reimbursing treatments that reduce health inequality by targeting more 

disadvantaged subgroups. For example, COVID-19 has been shown to affect 

people differently based on their demographic and socioeconomic status (72–

75). Methods exist to incorporate distributional aspects into economic 

evaluation (see section 3.1). These may allow HTA agencies to quantitatively 

capture equity in their assessments, but as a minimum, agencies should include 

a qualitative view on whether a technology is likely to reduce health inequality 

in their assessments.  

• Reduced fear of contagion and disease. Effective tests may reduce people’s fear 

of contracting an infectious disease like COVID-19, by increasing confidence that 

cases will be identified and appropriately isolated. Effective treatments may 

reduce people’s fear of the disease itself, by increasing the range of therapeutic 

options available.  

• Scientific advancement. Decision makers may place more value on innovation in 

the context of a pandemic. Encouraging research would increase the likelihood 

of effective new technologies entering the market quickly and the pool of 

scientific knowledge (and therefore reduce the uncertainty) about COVID-19. 

 

Recommendations 
HTA must always consider whether there are other elements of value conferred by a 

technology that have not been adequately captured in the assessment of clinical and cost 

effectiveness. 

The ISPOR Value Flower (44) and HTA Core Model (45) may be considered as sources of 

potential other elements of value of technologies for COVID-19, such as the effect on 

equity, fear of contagion and disease,  and scientific advancement.  
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In principle, other elements of value should be captured quantitatively within the 

evaluation. For example, utility values could be used to reflect the wider benefits of an 

effective technology.  

If it is not possible to capture other elements of value robustly or meaningfully in a 

quantitative way, HTA agencies should factor them into their assessments qualitatively.  

• For example, if a technology is borderline cost effective compared with current 

practice, it might still be recommended if it is likely to confer benefits in other 

elements of value that have not be quantitatively captured in the analysis.  

Encourage, support, or conduct research to identify societal preferences for other elements 

of value that COVID-19 technologies may provide, to inform how important those elements 

are for consideration in HTA decision making. 
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8. Stakeholder engagement 

8.1. General approach to engagement 

A broad range of stakeholders should be engaged in the HTA process for COVID-19 

technologies, such as clinical guideline developers, payers, technology developers, 

patients and carers, clinicians, and the public (citizens). Their expert perspectives may 

help to define the scope of the assessment, directly inform the assessment, and respond 

to the preliminary reimbursement decision. Due to the likely presence of substantial 

uncertainty in the COVID-19 evidence base, input from stakeholder groups may be an 

important source of information, such as providing local clinical expert opinion or 

identifying real-world datasets. Understanding different stakeholder perspectives may 

inform whether assumptions made are appropriate (e.g., the use of proxy utility values 

from other conditions) or identify uncaptured elements of value that are important for 

decision making.  

 

In any assessment, there is an unavoidable trade-off between the extensiveness of 

stakeholder engagement and time required to reach a reimbursement decision. For 

COVID-19, many technologies are expected to enter the decision space in quick 

succession and external pressure to provide rapid HTA guidance is likely to remain. 

Therefore, agencies should use their recent experience of remote working to explore 

innovative technological ways to engage with stakeholders, ensuring wide participation 

in a short amount of time. Some HTA agencies have already developed novel 

approaches, such as CADTH’s dedicated COVID-19 evidence portal (76). Simple 

visualisation tools to communicate trade-offs and decisions can help to present 

information in an accessible format and facilitate engagement. For example, UK 

decision-makers used simplified graphics to demonstrate the potential benefits and risk 

of COVID-19 vaccination (77). 

 

Recommendations 
HTA agencies should ensure a broad range of stakeholders are able to contribute to the 

decision-making process, for example by providing evidence during the assessment or 

responding to draft reimbursement decisions.  

Consider innovative stakeholder engagement approaches to balance broad engagement 

with the need for timely decision-making.  

• For example, HTA agencies could consider using simple visualisation approaches, 

online polling or survey tools, and virtual stakeholder engagement workshops, to 

ensure broad, rapid and accessible stakeholder engagement. 
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8.2. Patient and public involvement 

As an infectious disease, it is difficult to define a specific patient group to engage with 

during the HTA of COVID-19 assessments. Usual approaches of identifying patients, such 

as approaching patient organisations or the care setting which a test or treatment is 

delivered, may not be suitable. COVID-19 patient organisations are unlikely to be well 

established for some time. More widely, all citizens are theoretically at risk from COVID-

19 illness and are certainly at risk from the negative social, economic, physical, and 

psychological consequences of public health measures (e.g., societal lockdowns), which 

are more likely to be implemented without effective tests and treatments. Citizen 

groups could be a useful resource for this engagement, and some HTA agencies have 

experience of successfully reaching them (78–80).  

 

Some groups are at an increased risk of the most serious illness from COVID-19. These 

include people with pre-existing health conditions, people who are 

immunocompromised, older adults, racial and ethnic minority groups, and people with 

disabilities (81). People with more serious illness from COVID-19 also have a higher risk 

of experiencing long-lasting negative effects (50). By extension, those groups are at a 

higher risk of long-term health effects. Citizens’ rights groups, and established 

organisations that advocate for specific at-risk populations, could be identified to ensure 

the perspectives of marginalised and at-risk groups are heard. 

 

Even well-defined COVID-19 patient groups may be problematic to involve in the HTA 

process. For example, patients receiving mechanical ventilation are a critically ill 

population who may be unconscious or have difficulty remembering their experience. 

Here, carers, family members and healthcare professionals may be suitable proxies for 

patient engagement.  

 

As described above, there will be a trade-off between extensive stakeholder 

engagement and the ability to produce rapid decisions. Therefore, a tiered approach to 

patient and public involvement may provide a pragmatic way to focus HTA engagement 

efforts. Longer term, an international registry of COVID-19 patient and public 

experiences would provide a common resource for this engagement and minimise the 

duplication of effort from HTA agencies.  

 

Recommendations 
The following tiered approach is proposed to guide patient and public involvement in 

assessments of technologies for COVID-19: 
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• For technologies that do not target a specific COVID-19 patient group, such as 

diagnostic tests, citizens’ rights groups, citizens, and organisations that represent 

specific at-risk populations should be targeted for engagement.  

• For technologies that target mild, moderate or long-term COVID-19, people who 

have experienced the disease are likely to be able to provide insights on their 

experience of the disease, treatment, and unmet needs. Therefore, individual 

patients should be targeted for engagement, including people in specific at-risk 

groups.  

• For technologies that target severe or critical COVID-19, people who have 

experienced the disease may provide insights on their experience, but proxies such 

as families, carers and healthcare professionals should also be targeted to describe 

the disease and treatment experience. Organisations that represent specific at-risk 

populations may provide insight on differences in the experience for those groups.   

Encourage, support, or instigate efforts to establish an international patient and public 

experience registry for COVID-19, as a common resource to catalogue the experience of the 

disease and care among the public, patients with mild, moderate, severe and critical illness 

(or their proxies), long-term patients, and carers. 
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9. Conclusion 
The recommendations proposed in this document have been co-developed with a range 

of stakeholders to address challenges facing HTA agencies when assessing diagnostic 

and therapeutic technologies for COVID-19.  

 

The guidance recognises the need for pragmatic decision making given the variable 

pandemic context, with rapidly changing disease characteristics, evidence, clinical 

practice, and pressures on healthcare systems and decision makers. It also encourages 

HTA agencies to be more accepting of different types of evidence to inform their 

assessments and be willing to make decisions based on the best-available evidence 

when they are needed. This should be done within the context of using a responsive, 

“living” approach, where there is transparency about the evidence gaps and pandemic 

context at the time of this decision, and agreement that assessments will be rapidly 

revisited as new or better evidence becomes available. A common, jointly developed 

disease model for COVID-19 would support this approach, and while HTA agencies do 

not typically collaborate closely on modelling efforts, doing so would avoid duplication 

of work and subsequently provide efficiency gains to the decision-making process. 

Implementing these recommendations would, thus, facilitate moving from a health 

technology assessment to a health technology management process. 

 

In most instances, the guidance is not prescriptive about the precise approaches that 

should be applied, moreover it signposts HTA agencies to resources and methods that 

may be suitable and should be considered. In all cases, HTA agencies are at liberty to 

choose what approaches are most suitable for their decision problem, though it is hoped 

that the broad range of relevant themes addressed here – from assessing clinical 

effectiveness to improving stakeholder engagement – will provide a helpful range of 

good practices for agencies to consider implementing.  

 

By adopting some or all of the proposed recommendations, it is hoped that HTA 

agencies can provide more timely, robust, evidence-based decisions about the value of 

COVID-19 technologies as healthcare systems move away from the initial pandemic 

crisis and seek to ensure efficient, affordable care for COVID-19 going forward. Further, 

these learnings should improve pandemic preparedness, providing a blueprint for HTA 

to rapidly support decision making in response to a future infectious disease pandemic. 
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11. Appendices 

11.1. Validated general overview of the COVID-19 disease and clinical pathway  

We reviewed relevant clinical guidance and engaged directly with a range of clinical 
experts to establish a validated overview of the COVID-19 disease pathway. This was 
used as a basis for developing an example conceptual model for COVID-19, that HTA 
agencies may wish to use as starting point for assessing diagnostics and therapeutics in 
their own settings. The pathway was most recently updated on September 3rd, 2021. 
 
Figure 1 shows a potential clinical course of COVID-19, including symptoms (blue), care 
settings (red), respiratory support (green), potentially available treatments (yellow), and 
health effects (orange) that may occur at different stages of the disease. This was 
developed based on review of the clinical guidelines and evidence listed at the end of 
this document, and in conjunction with 8 clinical experts from the UK, Netherlands, and 
Australia, covering the following specialties: emergency and critical care, general 
practice, infectious disease, intensive care, and rehabilitation. Darker items indicate 
more intensive disease or care, for example a higher symptom burden or escalation of 
respiratory support measures. 
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Figure 1. Validated overview of the COVID-19 disease and clinical pathway
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11.2. Conceptual model for assessing the cost effectiveness of technologies for 

COVID-19 

The example model structure in Figure 2 indicates key events or states of health that 
should be captured when modelling technologies for COVID-19. Specific resource use 
and health effects for each stage can be derived from the clinical and disease pathway 
(Figure 1).  
 
It is proposed that this model would be nested within a wider SEIR model capturing 
disease transmission, indicated by healthy people in the community being described as 
“at risk of being infected” and people with undetected COVID-19 in the community as 
“risk of transmission to others”.  
 
The arrows depict potential events a person could experience; for example, a person 
would need to have COVID-19 before it is possible for them to be defined as 
“recovered”, or to go on to experience long-term effects. Note that for simplicity, arrows 
to the “Death” health state are not shown, but people would be subject to varying risks 
of death from every other state of health.  
 
Note that the aqua test result labels show the health state a person would enter after 
having a test. People could still be in those states of health if they do not have a test at 
all. For example, not everybody with mild or moderate disease in the community, not 
self-isolating, will have had a false negative test result. Some people may have minimal 
symptoms and therefore never get tested but would still enter that health state.  
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Figure 2. Example of a conceptual model for assessing the cost effectiveness of diagnostics and treatments for COVID-19 


