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Summary

INTRODUCTION: While laboratories have been facing 
limited supplies of reagents for diagnostic tests throughout 
the course of the COVID-19 pandemic, national and inter-
national health plans, as well as billing costs, have been 
constantly adjusted in order to optimize the use of re-
sources. We aimed to assess the impact of SARS-CoV-2 
test costs and reimbursement tariff adjustments on diag-
nostic strategies in Switzerland to determine the advan-
tages and disadvantages of different costs and resource 
saving plans.

MATERIALS AND METHODS: We specifically assessed 
the cost of diagnostic SARS-COV-2 RT-PCR using five dif-
ferent approaches: i) in-house platform, ii) cobas 6800® 

(Roche, Basel, Switzerland), iii) GeneXpert® SARS-CoV-2 
test (Cepheid, Sunnyvale, CA, USA), iv) VIASURE SARS-
CoV-2 (N1 + N2) Real-Time PCR Detection Kit for BD 
MAX™ (Becton Dickinson, Franklin Lake, NJ, USA), v) 
cobas® Liat® SARS-CoV-2 & Influenza A/B (Roche, Basel, 
Switzerland). We compared these costs to the evolution of 
the reimbursement tariffs.

RESULTS: The cost of a single RT-PCR test varied greatly 
(as did the volume of tests performed), ranging from as 
high as 180 CHF per test at the beginning of the pandemic 
(February to April 2020) to as low as 82 CHF per test at 
the end of 2020. Depending on the time period within the 
pandemic, higher costs did not necessarily mean greater 
benefits for the laboratories. The costs of molecular 
reagents for rapid tests were higher than of those for clas-
sic RT-PCR platforms, but the rapid tests had reduced 
turnaround times (TATs), thus improving patient care and 
enabling more efficient implementation of isolation mea-
sures, as well as reducing the burden of possible nosoco-
mial infections. At the same time, there were periods when 
the production or distribution of these reagents was insuf-
ficient, and only the use of several different molecular plat-
forms allowed us to sustain the high number of tests re-
quested.

CONCLUSIONS: Cost-saving plans need to be thoroughly 
assessed and constantly adjusted according to the epi-

demiological situation, the clinical context and the national
resources in order to always guarantee that the highest
performing diagnostic solutions are available. Not all cost-
saving strategies guarantee good analytical performance.

Introduction

SARS-CoV-2 joined the already quite long list of (14 or
more) pandemics since 1500 [1]. Lessons from the past
meant it was clear from the beginning of the epidemic that
measures for minimizing deaths were not compatible with
the minimization of the economic impact of COVID-19
[2]. Economists hypothesized three main mechanisms for
how this virus could affect the global economy: i) by di-
rectly influencing production (reduced supply), ii) by af-
fecting supply chains and market disruption and iii) by its
financial impact on markets (increased demand) [3]. These
mechanisms are now affecting the supply and demand of
COVID-19 vaccines and have been present throughout the
past year at a laboratory level for molecular reagents, as
well as for swabs and viral transport media.

Indeed, throughout the SARS-CoV-2 pandemic, all labora-
tories played a critical role but simultaneously faced lim-
ited supplies of reagents for diagnostic tests, with most
of them struggling to meet growing demand [4]. At the
same time, national and international health plans, as well
as billing costs, were constantly adjusted throughout the
course of the pandemic in order to optimize the use of re-
sources. Figure 1 shows the example of variations in Swiss
billing costs for the molecular diagnosis of SARS-CoV-2
infection during the past year. This not only induced a cer-
tain level of instability in the management of laboratories
due to changes in the number of tests they were required to
perform each day depending on the epidemiologic period,
but also led to a series of problems related to health insur-
ance billing costs for the population.

In Switzerland, during a pandemic billing costs are deter-
mined based on the Epidemics Act, which is part of the
communicable disease legislation [5]. Through this, the
Swiss Confederation’s Federal Council creates the orga-
nizational, professional and financial frameworks required
to detect, monitor, prevent and control communicable dis-
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eases. The costs are mainly based on the rates already used
for similar analyses [6] and are subsequently adapted based
on the number of tests required as well as the number of
tests performed, while also taking into consideration the
level of laboratory automation and the eventual purchase
costs of new machinery.

At Lausanne University Hospital, we started testing pa-
tients from 14 February using our in-house molecular plat-
form [7]. From February 25, following the detection of
the first SARS-CoV-2 positive patient in Switzerland, the
number of analyses required rapidly increased and in order
to be able to respond to the constantly increasing demand,
we had to recruit more laboratory technicians and also
adapt our diagnostic workflow by using several molecular
platforms [8, 9].

With this study, we aimed to assess the impact of test costs
and adjustment scales on diagnostic strategies in Switzer-
land throughout the first year of the SARS-CoV-2 pandem-
ic (2020) in order to determine the advantages and disad-
vantages of different costs and resource saving plans. Such
findings would be applicable at an international level and
would also provide an insight into laboratory management
during SARS-CoV-2 pandemics.

Methods

Definitions

Reagent costs per test correspond to the effective costs paid
to the manufacturers for the reagents needed to perform
each SARS-CoV-2 reverse transcription-polymerase chain
reaction (RT-PCR) test.

Test reimbursement tariffs describes the amount, in Swiss
francs (CHF), reimbursed to the diagnostic laboratories for
each test performed.

The burden of reagent costs on reimbursements was de-
fined as the ratio between the RT-PCR reagent costs per
test and the total amount reimbursed to laboratories per
test.

Technician-related costs were not included in our analysis.

The order tax, an administrative tax only applied to out-
patient subjects, was not included in the tariff and costs
analysis.

Molecular techniques

SARS-COV-2 real-time RT-PCR was performed on one of
the following five molecular platforms: i) our automated,
high-throughput molecular diagnostic (MDx) platform [7,
10], ii) cobas 6800® SARS-CoV-2 (Roche, Basel, Switzer-
land) [8], iii) GeneXpert® SARS-CoV-2 test (Cepheid,
Sunnyvale, CA, USA) [11], iv) VIASURE SARS-CoV-2

Figure 1: Changes in billing costs per RT-PCR (CHF) and total cumulative costs for all RT-PCRs per billing period throughout 2020 at Lau-
sanne University Hospital (Switzerland). Grey columns represent the total amount of money spent for each billing period, based on the total
number of SARS-CoV-2 RT-PCR tests performed. Each red dot represents the cost per SARS-CoV-2 RT-PCR test for that precise billing peri-
od, while orange dots represent the refunded costs per test for each billing period.
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(N1 + N2) Real-Time PCR Detection Kit for BD MAX™
(Becton Dickinson, Franklin Lake, NJ, USA), v) cobas®

Liat® SARS-CoV-2 & Influenza A/B (Roche, Basel,
Switzerland).

Laboratory activity

Laboratory costs and the number of tests performed for
SARS-CoV-2 molecular diagnosis were obtained through
our laboratory information system (LIS). In Switzerland,
the costs are “rated” by the Federal Office of Social Insur-
ances (abbreviated “OFAS” in French): one OFAS point
roughly corresponds to 1 CHF (which currently – in Feb-
ruary 2022 – corresponds to 0.91 Euro).

Ethical declaration

This article was prepared according to STANDARD guide-
lines for diagnostic accuracy studies reporting. The data
on laboratory costs and performance were obtained par-
tially through a quality project at our institution (CHUV,
Lausanne, Switzerland), as well as from the routine budget
evaluation at our institute. According to national law
(Swiss Federal Act on Human Research), the performance
and publishing of the results of such a project can be done
without asking for the permission of the competent re-
search ethics committee.

Results

The burden (performances and costs) of laboratory activity
for the molecular diagnosis of SARS-CoV-2 infection was
evaluated from 1 January 2020 to 31 December 2020. Six
billing periods were identified for 2020, each one lasting
about two months. During these periods, the cost of a sin-
gle RT-PCR test varied greatly (as did the volume of tests
performed), ranging from as high as 180 CHF per test at
the beginning of the pandemic (February to April) to as
low as 82 CHF per test at the end of the year (fig. 1). At
the same time, reimbursement at the regional or national
level varied as well, and not necessarily accordingly (fig.
1). The first two billing periods (up to the end of April,
during the first wave of infections) had higher billing costs
and proportionally lower reimbursements, and also corre-

sponded to the time when test costs were covered by per-
sonal health insurance. Notably, during the initial period,
the social insurance system did not systematically reim-
burse our laboratory, since officially there was no tariff un-
til 3rd March 2020. Thus, the mean effective reimburse-
ment was not 180 CHF (which, for comparison, is what
we billed for influenza RT-PCR tests), but only 143 CHF.
Then, starting from 4th March, nearly all the tests we billed
were reimbursed, explaining why the reimbursement rate
(179 CHF) was close to the official tariff of 180 CHF. The
remaining small difference was likely due to the few sub-
jects without health insurance.

Starting from May 2020, the test costs were covered by the
government, first (May and June) at a regional and then
(from the end of June 2020) at a national level. At the time
of the second wave (September to December 2020), lab-
oratories and facilities (including instruments and techni-
cal personnel) had already been adapted to process a large
number of samples, explaining the reduction in the cost per
test and the corresponding reimbursement (figures 1 and
2).

The presence of a fully automated molecular diagnostic
platform and our experience in the development of specific
RT-PCRs allowed us to respond quickly to the crisis, which
meant we were able to handle a huge number of samples
per day during the initial period (February and March
2020). This was done despite the absence, at that time,
of any SARS-CoV-2 test compatible with one of the in-
dustrial systems already present in our institute, such as
cobas (Roche, Switzerland). Subsequently, the use of sev-
eral molecular platforms allowed us to sustain the high
number of tests requested and, at the same time, to cope
with the lack of reagents, which was luckily limited to one
rapid molecular platform (GeneXpert®). As shown in fig-
ure 3, from 24th March 2020 the most used molecular plat-
form was the cobas 6800©. This instrument was already
present in our laboratory and was chosen for SARS-CoV-2
RT-PCR because of its convenient bilateral connection to
our LIS and its shorter turnaround time (TAT) due to its
fully closed (from extraction to amplification) automated
system [8]. The implementation of further rapid molecu-
lar systems (Cobas® Liat® and BD MAX™) was only pos-

Figure 2: Laboratory reimbursements for SARS-CoV-2 RT-PCR tests compared to the number of tests performed throughout 2020 at Lau-
sanne University Hospital (Switzerland). The evaluation starts after 14 February 2020, when SARS-CoV-2 RT-PCR first became available at
our institute. Data were collected per 10 days period.
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sible during the last months of 2020 (fig. 3), and to date,
cobas®, Liat® and GeneXpert® still provide the majority
of rapid SARS-CoV-2 screening. The costs of rapid mole-
cular reagents are naturally higher than those for conven-
tional RT-PCR platforms such as cobas, and this needs to
be taken into account when assessing the burden of these
costs on the reimbursements (tab. 1). However, the high-
er reagent costs are offset by the reduced TAT, which im-
proves patient care and the efficient implementation of iso-
lation measures. Looking at the variation in costs (fig. 1),
it is clear that depending on the time period within the pan-
demic (and hence the test demand) and the number/type of
diagnostic platforms used, higher test costs do not neces-
sarily correspond to a higher reimbursement for the labora-
tory, and this will naturally have an impact on the laborato-
ry’s general expenditure budget. This impact is especially
important in laboratories with low volumes of analyses and
analyses which are not fully automated.

Discussion

By closely assessing the variations in RT-PCR test costs
and their reimbursements, we were able to highlight the
economic impact of cost adjustment scales on our labora-
tory.

The test costs were naturally higher at the beginning of the
pandemic, when (i) RT-PCR tests specific to the newly dis-
covered pathogen were under development, (ii) these tests
were the only diagnostic method and (iii) demand was still
low due to the lower number of cases, making the hands-
on time per test much larger. Despite the high reimburse-
ment costs observed during this period, these were often
not high enough to cover the laboratory’s testing expens-
es in the short term, when the number of RT-PCR tests re-
quested was very low (less than two tests per day). Subse-
quently, as the virus spread in Switzerland, the diagnostic
demand grew rapidly and the laboratory had to increase
its number of lab technicians and technology, acquiring
new machines. In this phase, the costs were still high be-
cause of the costs of new machine purchases, as well as
initial adjustments in the laboratory workflow (digitaliza-
tion of the process and increased lab technicians’ work-

Figure 3: Variations in the number of RT-PCR tests performed and the cumulative costs per molecular platform per billing period throughout
2020 at Lausanne University Hospital (Switzerland). A) Cumulative number of RT-PCR tests performed per molecular platform per billing peri-
od. B) Cumulative costs (Swiss francs) of RT-PCR tests performed per molecular platform per billing period.

Table 1:
Reagent costs for different molecular platforms and the percentage these costs account for of the reimbursement per test according to the official tariff during the first wave (180
CHF) and during the last two months of 2020 (82 CHF).

Platform Total number of tests Time to result (hours) Reagent costs per test (CHF) Burden of reagent costs on reimbursement

Tarif per test: 180 CHF Tarif per test: 82 CHF

In-house platform 29,738 ~ 4.3 21 11.70% 25.70%

Cobas6800® 91,168 ~ 3.4 25 13.90% 30.60%

Genexpert® 7,246 ~ 0.75 45.25 25.20% 55.40%

Cobas® Liat® 570 ~ 0.33 42 – 51.50%

BD MAX™ 120 ~ 2 53 – 65%
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ing hours). In Switzerland, the healthcare system relies on
private insurance. As in all private healthcare-based sys-
tems, sicker people’s access to required investigations and
treatments is economically facilitated through lower de-
ductibles. This meant that during the early phases of the
pandemic, when the test costs were billed to private health-
care insurance companies, people with comorbidities, and
thus low deductibles, were more likely to be tested com-
pared to their healthy counterparts. This determined and
impaired SARS-CoV-2 screening and likely caused a gen-
eral under-diagnosis in the otherwise healthy population
[12]. Also, due to the relatively limited amount of the RT-
PCR reagents available, only contacts of positive cases and
symptomatic individuals at risk of unfavourable outcome
were then invited to be tested, adding a further bias to the
testing strategy.

As we have shown for Switzerland, once they had adapted
their technology and personal to the new demands caused
by the ongoing pandemic and with a very high demand for
tests, the test costs decreased without a negative impact on
laboratories. It is very important, however, that econom-
ic strategies have a minimal impact on test performance.
In October 2021, almost one and a half years after the be-
ginning of the pandemic and with a disease prevalence of
around 3%, the Swiss national directives provided for to-
tal coverage of the costs of RT-PCR screening only for pa-
tients with COVID-19 symptoms. For COVID-19 asymp-
tomatic patients, the costs of screening with RT-PCR tests
were left to the tested individuals, unless the laborato-
ry performed specimens pooling. At the same time, this
asymptomatic population could be provided with five rapid
antigenic self-tests per month free of charge. This strate-
gy has been criticized for multiple reasons. First, specimen
pooling can constitute a cost-effective solution with a mi-
nor decrease in sensitivity only if limited to low resource
settings with very low (≤1%) disease prevalence [13, 14].
This is due to the fact that each positive pool needs to
be dissolved (re-tested sample by sample), which is time
consuming (drastically increasing the costs) and increas-
es the risk of contamination. For this reason, the decision
to implement this strategy must be considered very care-
fully, especially in light of the ongoing epidemiological
situation which has proved, over the last year, to change
very quickly (to date, February 2022, the prevalence is es-
timated at around 40%). Second, rapid antigen tests (RATs)
have been shown to maintain good performance for pop-
ulation screening only within the first four days of symp-
toms and for viral loads above 1 million copies per ml
[15]. They are not effective when assessing the COVID-19
asymptomatic population, with sensitivities for this group
as low as 28–33% [16, 17]. Hence, RAT screening strate-
gies are recommended mainly in symptomatic outpatient
settings during the first few days of symptoms [18], espe-
cially where access to molecular methods is limited. De-
spite clear recommendations from the Swiss Federal Office
of Public Health and from the Swiss Society of Microbi-
ology to only use antigen tests in the symptomatic pop-
ulation within the first four days of symptoms [18, 19],
RATs still represent the test of choice in some screening
centres, including for asymptomatic subjects, based on the
assumption that RT-PCR is too expensive. This likely had
a major negative impact from December 2020 to March
2021 by reducing the overall efficacy of testing to identi-

fy chains of transmission. Indeed, a recent epidemiological
study showed that over one month, as many as 24 clusters
of more than three cases in a population of 880,000 would
not have been detected by using only RATs [20].

In conclusion, cost-saving plans need to be thoroughly as-
sessed and constantly adapted according to the epidemio-
logical situation, the clinical context and the national re-
sources in order to always guarantee that the highest
performing diagnostic solutions are available, bearing in
mind that higher single test costs do not necessarily mean
higher costs overall.
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