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consultation on COVID testing and care
pathways in seven low- and middle-income
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Abstract

Background Rapid diagnostic testing may support improved treatment of COVID patients. Understanding COVID
testing and care pathways is important for assessing the impact and cost-effectiveness of testing in the real world,
yet there is limited information on these pathways in low-and-middle income countries (LMICs). We therefore
undertook an expert consultation to better understand testing policies and practices, clinical screening, the profile
of patients seeking testing or care, linkage to care after testing, treatment, lessons learnt and expected changes

in 2023.

Methods We organized a qualitative consultation with ten experts from seven LMICs (India, Indonesia, Malawi, Nige-
ria, Peru, South Africa, and Zimbabwe) identified through purposive sampling. We conducted structured interviews
during six regional consultations, and undertook a thematic analysis of responses.

Results Participants reported that, after initial efforts to scale-up testing, the policy priority given to COVID testing
has declined. Comorbidities putting patients at heightened risk (e.g., diabetes) mainly relied on self-identification. The
decision to test following clinical screening was highly context-/location-specific, often dictated by local epidemiol-
ogy and test availability. When rapid diagnostic tests were available, public sector healthcare providers tended to rely
on them for diagnosis (alongside PCR for Asian/Latin American participants), while private sector providers predomi-
nantly used polymerase chain reaction (PCR) tests. Positive test results were generally taken at face value'by clinicians,
although negative tests with a high index of suspicion may be confirmed with PCR. However, even with a positive
result, patients were not always linked to care in a timely manner because of reluctance to receiving care or delays

in returning to care centres upon clinical deterioration. Countries often lacked multiple components of the range

of therapeutics advised in WHO guidelines: notably so for oral antivirals designed for high-risk mild patients. Severely
ill patients mostly received corticosteroids and, in higher-resourced settings, tocilizumab.
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Conclusions Testing does not always prompt enhanced care, due to reluctance on the part of patients and limited
therapeutic availability within clinical settings. Any analysis of the impact or cost-effectiveness of testing policies
post pandemic needs to either consider investment in optimal treatment pathways or constrain estimates of benefits

based on actual practice.

Keywords COVID-19, Testing, Rapid diagnostic tests, Self-testing, Care pathways, Care-seeking

Background

The COVID pandemic has led to a large global disease
burden and disruption to economic life since the emer-
gence of SARS-CoV-2 in late 2019. More recently, the
disease impact has receded as a result of both natural and
vaccine-derived population immunity, leading to the dec-
laration by the World Health Organization (WHO) of the
end of the emergency phase of the pandemic on 5 May
2023 [1]. With the rapidly changing epidemiological situ-
ation and development of therapeutics, national COVID
policies about pharmaceutical and non-pharmaceutical
interventions have been evolving and have increasingly
focused on reducing the disease burden in vulnerable
people rather than controlling transmission.

Rapid diagnostic tests (RDTs) have played an impor-
tant role during the emergency phase of the pandemic
as they were used to identify infected people and reduce
their contacts with others. During that period, guidance
and strategies on RDT use were released by countries and
institutions including WHO [2, 3], African Centres for
Disease Control and Prevention [4], and multiple LMICs
[5-8]. Most guidance emphasised support for infection
control and economic reopening. Now that transmission
prevention is no longer the primary focus, RDTs may
still have an important role to play because of their abil-
ity to expand testing and facilitate faster linkage to care.
Hence, it is important to assess the cost-effectiveness of
RDT-supported COVID care pathways. This requires the
design of pathways that reflect local practice. WHO has
released extensive clinical screening, testing and thera-
peutic guidelines [9]. However, guidance and/or practices
in LMICs are likely to differ because of test shortage,
differing patient profiles and treatment availability (a
course of some therapeutics may cost a thousand dollars
[10]). Further, experience with other RDTs has shown
that there are often challenges in identifying and reach-
ing out to vulnerable populations and linking to appro-
priate care [11-13]. We therefore solicited, through this
study, LMIC experts’ insights on actual clinical screen-
ing, testing, treatment and care practices pertinent to
their own country setting, how vulnerable population
subgroups were defined and identified in practice, as well
as expected future evolutions in their countries. It was
also an opportunity for some experts to reflect on lessons
learnt from the earlier stages of the pandemic. The results

of this study have relevance to cost-effectiveness analyses
of RDT use in LMICs.

Methods

We recruited experts from three world regions (Latin
America, Africa and Asia) using purposive sampling. Par-
ticipants were selected by asking collaborators involved
in COVID-19 research in these regions to identify suit-
able candidates or recommend people who could identify
them, prioritizing diversity in regions, country income
levels, and past COVID-19 burden. We asked for experts
with a good knowledge of COVID testing and care
pathways in their countries, preferably at the commu-
nity level. Initially, 11 experts from eight countries were
recruited, but one had to withdraw before the start of the
study. Hence, the final sample included ten participants
from seven countries (India, Indonesia, Malawi, Nigeria,
Peru, South Africa and Zimbabwe). The countries span
a large range of income levels ($643 to $6,994 GDP per
capita) and pandemic (deaths and infections, reported
and estimated). Total reported deaths were highest in
India, Peru and Indonesia, with South Africa having the
highest reported mortality burden in Africa, by far. By
inhabitant, Peru had the highest reported and estimated
deaths and Nigeria the lowest (more than 10 times fewer
deaths per inhabitants). Estimated infections (which may
or may not have been symptomatic) were more similar
across contexts (Table 1).

The ten experts worked for local research institutes,
universities, international donors, non-governmen-
tal organization partners and/or local hospitals. Five
reported having supported their government’s COVID
response in an advisory capacity or by contributing to
developing guidance (Table 2). We obtained ethics com-
mittee approval to conduct the research and written
informed consent from all experts. We then asked them
to supply any relevant screening, testing or treatment
guidelines/protocols in advance, to inform later discus-
sions on the following topics:

+ Testing policies and practices (for both self- and cli-
nician-administered tests);

+ Clinical screening practices, the profile of patients
seeking testing/care, and any patient groups likely to
be missed;
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Table 1 Characteristics of participating countries

Country Continent GDP per Reported Estimated Estimated Reported Estimated Estimated
capita CovID CcoviD CovID deaths per 1000  deaths per 1000 infections per 1000
(2021) deaths deaths infections inhabitants inhabitants inhabitants

Peru Americas  $ 6,636 223,136 330,186 93,203,461 6.6 9.7 2,737

India Asia $2.238 536,766 3,733,315 2476,962,519 04 26 1,748

Indonesia Asia $4,334 161,781 703,464 489,274,756 0.6 26 1,776

South Africa Africa $ 7,055 103,623 295,308 145,434,871 1.7 49 2428

Zimbabwe  Africa $1,774 5951 82,225 46,716,650 04 5.0 2,862

Nigeria Africa $ 2,066 3,160 142,322 402,084,331 0.0 0.7 1,840

Malawi Africa $634 2,808 55,644 41,038,385 0.1 2.7 2,011

Sources: World Bank data for GDP per capita [14], Institute for Health Metrics and Evaluation for reported and estimated COVID data, figures for the period from the

start of the pandemic until 1 January 2023 [15]

+ Linkage to care after testing;
+ Treatment/care;
+ Expected future changes and lessons learnt.

Discussions used online semi-structured interviews
with regional expert groups to account for the practical
constraints associated with time zones. There were two
meetings with each region over Feb.-Mar. 2023, each tak-
ing around an hour and a half, with email follow-up for
clarification when needed. A final joint meeting with all
regions allowed for presentation of the overall consulta-
tion results. The experts also contributed to the drafting
of the present paper, of which they are co-authors.

The consultations were recorded and transcribed.
The results were then analysed through thematic analy-
sis [16]. The themes addressed during the discussion
reflected the questions prepared in advance of the con-
sultation expert interviews are in Supplements.

Results

Results are summarised in Table 2 and described below.
We have provided results in the table for all countries as
well as for African vs. Latin American and Asian coun-
tries, and we highlight the main differences across conti-
nents/continental groupings in the text of the paper. We
have not been able to distinguish responses from Latin
America vs. Asia because of the small sample size and
the need to preserve the anonymity of individual experts’
answers.

COVID testing policies and practices

Participants reported that COVID was no longer a pol-
icy priority in six of the seven represented countries,
mostly because of low disease burden and/or public
attention. Once RDTs became available, the public sec-
tor tended to rely on them (six countries), although PCR
was also sometimes used (three countries, all in Asia or

Latin America). Public healthcare providers in two Afri-
can countries faced persisting difficulties accessing tests,
leading to a predominance of clinical assessment over
RDTs in those countries. The private sector, when men-
tioned (which was the case for three of the four partici-
pating African countries), was reported to predominantly
use PCR testing.

In discussing the availability and scale-up of PCR, cli-
nician-administered RDT and self-testing in their coun-
tries, most experts (including experts from both regional
groupings) flagged challenges they face or faced. These
include a reluctance to approve self-testing and (initially)
rapid-testing in the face of a lack of consistent evidence
and messaging at the global level, gaps between policies
and community implementation, slow facility accredi-
tation for PCR testing, unaccredited facilities provid-
ing inaccurate test results, and treatment capacity and
funding sustainability (Table 3). These challenges have
reduced the ability to test, or treat when test results came
too late to be useful. Country testing and management
capacity (which would have solely allowed for isolation
and surveillance), sometimes differed from the expec-
tation of patients and even health professionals (who
expected better treatment). One participant (from the
Asia/Latin America group), however, highlighted that
their country was among the first to initiate self-testing
worldwide, in May 2021, so testing policies were not uni-
formly slow to be set in place.

When testing was undertaken, a positive clinician-
administered RDT (at least from an accredited facility)
was taken as a true positive (at face value) and retest-
ing was not conducted. Negative results, however, may
be confirmed, generally with PCR (RDTs may also be
used in two countries, which belonged to the African
group), particularly if there was high clinical suspicion
of COVID-19 or clinical deterioration to severe ill-
ness. Four countries (all in Africa) still did not have a
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Table 3 Participants'feedback about challenges to COVID-19 testing scale-up

Regarding PCR testing expansion: ‘massification was not achieved partly because of [...] this [PCR testing] lab approval and certification system, [...]
hence for a long while there have been large delays in [...] diagnostic tests. [This] has almost completely prevented their use for any clinical decision”
On RDT policy development: “there has also been [...] great resistance to the use of antigen tests because of a lack of international consensus [...]

and the possibility of false positives”

Further: “there’s always this gap. [... in which] the testing strategy [...] did not really go down fast in the community”.“Generally, some health facili-
ties don't [....] have even the RDTs now to do tests, and some might have [had tests] but [...] [they] might be out of stock because most of them are
supported by non-governmental organizations. [It is] not really like the government [is] buying the tests now or they are out of stock also”. Meanwhile:
“there are other labs that are not accredited [...] [and] we don't usually [consider those results] as serious.”

RDTs sometimes became available without treatment capacity, but people “talked a lot about diagnosing to treat, but there was no way [to do so]

and very little was done about diagnosing to isolate”

Finally, ‘most of the health workers have reservations [regarding self-testing]. One of the things that they want is to develop a platform where people

can report their test [to do surveillance]”

fully implemented self-testing policy, but respondents
reported that self-test kits were often available for direct
purchase by patients in some form, either in pharmacies,
other stores or online.

Profile of patients seeking testing or care and clinical
screening
Participants reported that the most common alterna-
tive diagnoses for patients presenting with COVID-like
symptoms were influenza (mentioned in four countries),
malaria (three countries), tuberculosis or respiratory
syncytial virus (two countries each). Participants from
two countries highlighted insufficient diagnosis of other
infections. Certain diseases were commonly mentioned
by participants (e.g., influenza), while others had a strong
geographical distribution (e.g. malaria within the Africa
group and Nipah within the Asia/Latin America group).
We proposed figures of 55-75% sensitivity and 60—90%
specificity for clinical assessment of symptomatic cases
as a starting point for discussion. Among participants
that fed back on these figures, no major trend (always
higher or always lower) was discernible, but the range
of plausible values is likely broader (see Table 2). Par-
ticipants from two countries highlighted the impact of

transmission levels in the community on clinical suspi-
cion, while testing and/or clinical capacity constraints
were reported to inform the decision to test when sus-
picion is present. This decision may be very context- and
location-specific, influenced by both objective and sub-
jective elements (Table 4). Estimating clinical assessment
performance was similarly difficult for participants from
the different regions.

Finally, the most cited subgroups of patients with a
heightened risk of complications from COVID were
elderly patients and patients with hypertension or dia-
betes, and were cited across regions. Identification of
co-morbidities was considered potentially inaccurate,
particularly in outpatient settings where assessment usu-
ally relies on self-reporting. Following positive results,
there was perception of reluctant or delayed presentation
to care centres, particularly from the poorest and older
adults. Costs to patients of accessing care (direct and
opportunity) and fears of acquiring infection or lack of
trust in the healthcare system were considered to drive
this under-representation. Policies of full isolation of
patients and not returning the bodies of patients who had
died to families have sometimes heightened the reluc-
tance to present to hospitals.

Table 4 Participants'feedback on clinical screening, testing and patients'test seeking

On testing decisions: “Even though there is a definition, let us say, operational of COVID suspicion in the technical norms, it ends up at the discretion

of the health professional who is at that moment in the testing area [...] This has to do with the availability of tests [...] sometimes they put caps [on
numbers that can be tested]. There has always been some prioritization associated with the probability of improving the person’s prognosis [...] which
generally meant at the beginning [of the pandemic] the possibility of having a bed”.

Regarding differential diagnoses: it is not that they were confused, | would rather say that they forgot to continue searching for tuberculosis in a coun-
try where it is prevalent”. However, now “the doctors often say [...] this is not COVID".

Too few seek a test: “We usually see a lot of delay in terms of coming for or seeking care” When finally they present to facilities: “the index of suspicion
[...] will be very high because some of them might definitely have clear symptoms, you know, most of them. In another country:“| think it's quite clear
people are not afraid of COVID at the moment and everyone sees it as very mild. Even [...] high-risk individuals.

The situation has sometimes been worse for older patients: “mortality among them has been extremely high [...]. They entered health services late
hence survival rates from the point of entry was really low [...]. Nobody wanted to bring them [to hospitals] out of fear that they would get infected
[...],and the other thing is that many cases were left at home for them to die with their families given that, if they brought them to hospitals [...], they
would not see them again. They would maybe be hospitalized then incinerated [...] Therefore many preferred to keep their older adult at home [...]

and take care of them until the end”
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Linkage to care after testing

We discussed linkage to care (including monitoring sys-
tems and patients’ care-seeking behaviours) for patients
who self-test and those who have been tested by a clini-
cian, sent home because they had mild illness, then wors-
ened at home. All countries have established rules for
monitoring tested patients that are sent home, and four
countries (evenly distributed across regional groups) have
established systems such as helplines, virtual hospitals
and telemedicine systems (at least in part of the coun-
try) to support patients. However, the capacity to effec-
tively monitor patients often appeared insufficient and
patients themselves were sometimes reluctant to seek
care when they worsened (Table 5), a problem reported
in two of the participating African country and one of the
Asian/Latin American ones. In two Asian/Latin Ameri-
can countries and one African country, it was reported
that positive results on a self-test or provider-led test
may lead to a reduction in the likelihood to seek care at
a health centre, while in one African country, the percep-
tion was opposite.

Treatment

Mild, low-risk positive patients were most likely to be
prescribed drugs to alleviate symptoms, and may also
self-medicate with antibiotics, drugs for symptoms,
home remedies and vitamins. There was limited differ-
ence in doctors’ treatment for mild-low risk patients that
tested positive vs. negative, relating mostly to antibiotic
use. Oral antiviral use was still not widespread, particu-
larly in Africa, hence six of seven countries reported no
or very limited difference in the treatment of low and
high-risk patients.

Severe/critical patients may be given oxygen or
mechanical ventilation though availability was still con-
strained in some cases, particularly in the public sector,
as reported by one African participant. Corticosteroids
were also given in all surveyed countries (sometimes on
a case-by-case basis, or with specialist input for diabet-
ics), while tocilizumab was only mentioned as being used
for severe patient treatment in three countries (one from
Africa, two from Asia/Latin America), with one noting
limited availability. A test-negative patient with symp-
toms strongly indicative of COVID would still be treated
as a COVID patient in five countries (with no regional
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differences in experts’ responses), at least in terms of cor-
ticosteroid initiation, while waiting for confirmatory test
results.

One of the key possible impacts of testing relates to
antibiotic use, which in most countries were often taken
by both test-positive and test-negative patients. Overall,
participants considered that antibiotics would be used
more in test-negative patients, or had no clear answer.

Reported changes later in 2023, opportunities, challenges
and lessons learnt

Two countries (one in Africa, one in Asia/Latin America)
expected to get expanded access to COVID antivirals.
Meanwhile, self-tests may become more readily available
in one of the African countries participating in this study.
New initiatives include the development of a pandemic
preparedness programme and of a network of centres to
test for multiple respiratory infections. One participant
also expressed the wish to monitor long-COVID, while
noting the limited capacity for that purpose, and another
highlighted the need to develop home management
standards, including around the use of corticosteroids,
for people who refuse hospitalization.

Some lessons learnt include how development of in-
house reagents has lowered costs in one country. Finally,
one participant expressed the concern that WHO’s decla-
ration that COVID-19 is no longer a public health emer-
gency may negatively affect costs and licensing approval
processes.

Discussion

The main findings of these expert discussions were to
give important insights on the realities of COVID test-
ing and care pathways in LMICs, with relevance to cost-
effectiveness analysis and future pandemic preparedness.
Experts reported that RDTs were often employed in set-
tings where COVID tests were available, but that the
choice of which patients were tested was highly context-
specific reflecting local epidemiology, perceived morbid-
ity and/or test availability. Experts from African countries
reported less use of PCR overall in the public sector than
those from Asian/Latin American countries, plausibly a
reflection of lower national income and pandemic prior-
ity on average. Doctors were reported to have ignored
other diseases, such as tuberculosis, at the height of

Table 5 Challenges with care-seeking among tested patients with worsening disease

“Strong advice was given that any worsening should equate rapid return to facilities after observing a number of [patients] ‘dead on arrival’ follow-

ing recent positive results!”

“My experience is that normally, people come really late when they truly cannot breathe any longer, independently from whether they had a positive
or negative COVID test [...]. They are more afraid of a positive COVID test because they know they could die. [In our experience,] 60% of people did

"

not accept to go to a hospita
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COVID, and were sometimes ignoring COVID now that
the peak of the pandemic had passed. Similarly to expe-
riences with other rapid tests [11, 12], challenges were
reported with suboptimal linkage to care after a positive
COVID RDT, with many patients unwilling to promptly
attend care centres especially if older or poor. Finally,
the range of treatment and care options available after a
positive test was more limited than in the WHO guide-
lines [9] across all regions, highlighting the gap between
optimal treatment and available treatment options even
in relatively wealthier LMICs, with even lower availability
of antivirals and tocilizumab in African than other coun-
tries in the sample.

Evaluation of different COVID testing strategies should
be based on understanding of conditions in the local
context, considering treatment availability, risk identi-
fication, and monitoring systems, rather than assuming
testing alone will improve outcomes. Guidelines should
address the appropriateness of testing if limited or no
treatment is available. Further, like with other diseases
[17], testing should not be implemented alone but, to
have an impact, it should form part of a comprehensive
package of COVID care, with adequate resources to
address key constraints including training and availability
of treatment.

As with other RDTs [18, 19], patients who self-test do
not always report their results or promptly seek care.
This is also the case for professionally-tested patients
with mild disease whose clinical status deteriorates. Fur-
ther, a positive test result may sometimes even reduce
care-seeking. In-depth qualitative research is needed
to understand patient behaviours and their drivers and
barriers across different LMIC populations. Optimising
willingness to report and act promptly on a positive self-
test will increase the likelihood that self-testing will be
cost-effective.

Finally, our results illustrate the extent to which efforts
to scale-up COVID testing faced and will continue to
face major challenges, ranging from a lack of scientific
consensus to administrative and funding challenges or
healthcare staff reluctance. This highlights the need for
advanced preparedness and protocols to enable smooth
approval and implementation of diagnostic policies dur-
ing pandemics.

One limitation of this work is our small sample size
(ten respondents from seven countries), although we
included respondents from countries in a range of geo-
graphical regions, income levels and pandemic sever-
ity to ensure maximum variety in participants. Hence,
the results should be interpreted as providing general
insights rather than precise figures, particularly so
when comparing regional groupings. Furthermore,
not all participants had expertise or direct experience
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of all issues being discussed. While some countries
had two participants with complementary profiles to
provide better insights, answers may still not always
reflect the entire range of contexts (from small rural
centres to large hospitals) found within each coun-
try. We also cannot exclude some desirability bias, as
experts may have sometimes been tempted to report on
ideal behaviours instead of actual practices, though the
many challenges they flagged suggests this bias may not
have been widespread. Finally, this consultation was an
opportunity for participants to provide some insights
as to historical successes and challenges in their coun-
tries. However, most of the discussion focused on the
present time, meaning that the practices discussed
generally reflect the situation in early 2023 rather than
throughout the pandemic.

Conclusions

Our findings have important implications for future
research, in particular cost-effectiveness analyses, and
are already being used to inform a decision analytic
model comparing different COVID testing options for
severe cases in LMICs, given countries’ specific screen-
ing and testing practices and treatment capacities.
Our results highlight obstacles that could reduce the
cost-effectiveness of COVID testing in some LMICs,
including insufficient availability of key therapeutics,
limitations of relying on self-reporting of risk status
and suboptimal care-seeking. Complementary, context-
specific research (e.g., on care-seeking behaviours) is
important. From a policy perspective, our findings sug-
gest that COVID testing needs to be accompanied by
investment in comprehensive packages to ensure test-
ing is associated with optimal care pathways.
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