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We evaluated routine testing with SARS-CoV-2 Delta 
variant-specific RT-PCR in regional hospital laborato-
ries in addition to centralised national genomic sur-
veillance in the Netherlands during June and July 2021. 
The increase of the Delta variant detected by RT-PCR 
correlated well with data from genomic surveillance 
and was available ca 2 weeks earlier. This rapid iden-
tification of the relative abundance and increase of 
SARS-CoV-2 variants of concern may have important 
benefits for implementation of local public health 
measures.

Assessment of the prevalence of severe acute respira-
tory syndrome coronavirus 2 (SARS-CoV-2) variants of 
concern (VOC) by genomic surveillance is impacted by 
delays. Here, we describe our experiences with rou-
tine testing for VOCs by specific RT-PCR in five regional 
hospital laboratories during the time of emergence of 
the SARS-CoV-2 Delta VOC (Phylogenetic Assignment 
of Named Global Outbreak (Pango) lineage designa-
tion B.1.617.2) in the Netherlands in June–July 2021. 
We examined timeliness, as well as trends of RT-PCR 
typing compared to the centralised national genomic 
surveillance data, which is based on whole genome 
sequencing.
 

Detection of SARS-CoV-2 variants by 
specific RT-PCR
National genomic surveillance of SARS-CoV-2 in the 
Netherlands is performed centrally by a small number of 
specialised laboratories that contribute sequence data 
to a national database. However, the time to result for 
sequencing is impacted by for example delays during 
sample transport and the complex logistics of the test-
ing landscape (Table 1). RT-PCR assays allow for rapid 
detection of specific mutations of SARS-CoV-2 using 
for instance a combination of hydrolysis or hybridisa-
tion probes followed by a melting curve analysis [1,2]. 
When a new VOC is defined and a characteristic set of 
mutations distinguishing a VOC has been established, 
variant-specific RT-PCR tests can be developed and 
implemented in within a week. Variant-specific RT-PCR 
can be easily implemented in laboratories with RT-PCR 
capabilities independent of sequencing capabilities 
and deliver results within a shorter timeframe (Table 1).

Implementation of variant-specific RT-PCR 
and data collection
At the beginning of June 2021, the SARS-CoV-2 Delta 
variant was only sporadically observed in sequence-
based national surveillance. To determine the exist-
ing capacity for identification of the Delta variant 
with a specific RT-PCR assay, we sent out a question-
naire to 87 Dutch laboratories that routinely perform 
SARS-CoV-2 testing. Twelve laboratories reported to 
have already implemented or have the capability to 
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rapidly implement RT-PCR testing for the Delta vari-
ant. Subsequently, data from Delta-specific RT-PCR 
testing were collected through a weekly survey from 
week 22 to 27. Weekly reporting was done by five of 
the 12 laboratories that implemented variant-specific 
RT-PCR based on either VirSNiP mutation assays (TIB 
MOLBIOL, Berlin, Germany; four laboratories) or an 
assay developed in-house (one laboratory) with ana-
lytical sensitivities close to the diagnostic SARS-CoV-2 
RT-PCR tests. Interpretation of mutation profiles into 
VOC classification was performed by the local labora-
tories, which analysed either all SARS-CoV-2-positive 
samples from test sites and clinical care or took a 
representative sample selection, depending on the 
workload. Since the number of SARS-CoV-2-positive 
tests was dropping considerably at that time, most of 
the data collected were from all available SARS-CoV-2-
positive samples from the indicated weeks.

For four of five laboratories, the contribution of the 
Delta variant samples to the total number of SARS-
CoV-2-positive samples increased exponentially during 
the 6-week time period. It is however important to note 
that, from the laboratory using the in-house RT-PCR 
assay (Figure; L4), only a small number of samples 
were analysed. The observed increase in the propor-
tion of the Delta variant versus the total as measured by 
RT-PCR correlated well with the data from the national 
genomic surveillance (Figure). 

Comparison of genomic surveillance data 
with data from variant-specific RT-PCR 
performed in regional laboratories
Public reports on the emergence of VOCs based on 
Dutch national genomic surveillance are updated 
weekly (https://www.rivm.nl/coronavirus-covid-19/
virus/varianten) but, because of long turnaround 
times, the data are reported 2 to 3 weeks after collec-
tion. Because of the shorter turnaround times (Table 2) 
of variant-specific RT-PCR tests, reports on VOCs could 
be available within 1 week after collection. In practice, 
this means that in week 26, the reported national sur-
veillance data are from week 23 while the variant-spe-
cific RT-PCR data are from week 25.

Since sampling was performed during a period with 
decreasing incidence of SARS-CoV-2 infection in the 
Netherlands, there was a concern that the lower num-
ber of samples in the hospital laboratories would pre-
clude reliable extrapolation of the prevalence of the 
Delta variant. In addition, as in many cases, no repre-
sentative sample was taken but instead all SARS-CoV-
2-positive samples were analysed. There was concern 
whether regional testing by variant-specific RT-PCR was 
more biased towards local outbreaks and clusters. Our 
analysis shows that, even with these concerns taken 
into account and with data from only five geographi-
cally distributed regional laboratories, there is a good 
correlation on the trend of emergence of the Delta vari-
ant between the national surveillance data and the var-
iant-specific RT-PCR data (Figure). The reliability could 
potentially be further improved if more regional labora-
tories would provide data.

Ethical statement
No ethical approval was required for this study as sam-
ples were collected for routine surveillance.

Discussion and conclusions
Despite the global public health response and the rapid 
development and roll-out of vaccines, the coronavirus 
disease (COVID-19) pandemic continues to be a formi-
dable challenge. Given the global inequality in access 
to vaccines, a likely scenario is that SARS-CoV-2 will 
continue to spread and cause a sizable disease bur-
den in the years to come. The emergence of VOCs and 
variants of interest [3-5] brings even more challenges 
to controlling the pandemic, as new variants may have 
genetic changes associated with increased transmis-
sion in the community and potentially lower vaccine-
efficacy. The precise mechanisms for fitness gain 
remain to be determined, but evidence is accumulat-
ing that specific sets of mutations or deletions may be 
associated with partial escape from immunity, changes 
in binding affinity to host cells, or increased replica-
tion leading to higher viral loads or longer shedding, 
all potentially contributing to increased likelihood of 
transmission [6-8].

Table 1
Factors contributing to the turnaround time for identification of SARS-CoV-2 variants of concern, the Netherlands, 2021

Factor
Estimated required time

Genomic surveillance Regional variant-specific RT-PCR

Sample collection 1–8 hours 1–8 hours
Sample transport 2–7 days NA
Laboratory analysis 2–7 days 2–5 hours
Data interpretation 1–3 days 1–2 hours
Data sharing 1–3 days 1–3 days

NA: not applicable; SARS-CoV-2: severe acute respiratory syndrome coronavirus 2.
Genomic surveillance of SARS-CoV-2 variants is done by a small number of specialised laboratories that contribute whole genome sequences 

to a central database. Regional variant-specific RT-PCR testing is performed at hospital laboratories.
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While much remains to be understood about the role 
of VOCs on the epidemiology of SARS-CoV-2, there has 
been well-documented decisive impact on the course 
of the pandemic from emergence of at least two VOCs. 
The SARS-CoV-2 Alpha VOC (Pango lineage designation 
B.1.1.7) was first detected in late 2020 in the United 
Kingdom (UK) and was associated with rapid expan-
sion and a need for increased public health measures 
[9]. The emergence of the Delta VOC from May to June 
2021 and onward has reversed the downward epide-
miological trends in many countries, including those 
with highest access to vaccines. In many countries in 
Europe, the emergence of the Delta variant coincided 
with preparations for relaxing of public health and 
social measures, which were guided by modelling fore-
casts. These forecasts take into account the propor-
tion of variant viruses, based on genomic sequencing 
of a systematic sample of newly diagnosed COVID-19 
cases. Given the potential impact of this parameter in 
model predictions, the turnaround time of these esti-
mates can have an impact on predictions for the near 
future. Delays in the availability of these data can 
potentially lead to a delay in the assessment of impact 
and implementation of control measures. Additionally, 
the need for laboratories to prioritise resources for the 
primary diagnosis of COVID-19 while maintaining nor-
mal levels of diagnostic capabilities for other diseases, 
could further interfere with effective genomic surveil-
lance. These aspects are also important in prepared-
ness for future pandemics, but are beyond the scope 
of this study.

The potential added value of PCR-based variant typ-
ing depends on the layout, capacity and turnaround 
time of the genomic surveillance system. In our study, 
a clear advantage was that the data from the RT-PCR-
based system preceded the publically available 
national genomic surveillance data by 2 weeks. These 
additional 2 weeks of actionable time could have impli-
cations for local public health response. For instance, 
after the identification of exponential increase of the 
Delta variant through RT-PCR analysis in June 2021, the 
Rotterdam, Amsterdam and Nijmegen regional Public 
Health Service (PHS) intensified the source and contact 
tracing. The regional press was informed by the PHS 
to increase awareness of the public for the continuing 
relevance of social distancing and need for testing. In 
the Rotterdam region, testing locations were added to 
improve surveillance locally, while in the Amsterdam 
region, the prevalence of the Alpha and Delta VOCs 
were used as input for predictive models of hospi-
talisation trends to increase awareness and capacity 
planning.

In addition to a faster turnaround time for test results, 
other benefits of SARS-CoV-2 variant-specific RT-PCR 
tests are the generally higher sensitivity and lower 
average costs. In addition, similar RT-PCR tests could 
be easily implemented to monitor antiviral resistance 
markers, if antiviral therapies become available in ana-
logue to oseltamivir resistance of the influenza virus 
[10]. However, since variant-specific RT-PCR tests pro-
vide only limited genetic information, genomic surveil-
lance and molecular epidemiology by whole genome 
sequencing remain important for the identification of 
new variants and the tracing of clusters or nosocomial 
transmission.

Remarkably, detection of the Delta VOC in the 
Netherlands was first thought to be biased by clusters 
in the bigger cities (e.g. Rotterdam and Amsterdam), 
comparable with the introduction of the Alpha VOC. 
However, in Nijmegen, a provincial city, compara-
ble Delta VOC emergence not related to travel was 
observed. This could be due to the many international 
business-, trade- and tourist-related connections, 
allowing easier introduction and spread. Alternatively, 
initial detection could also be biased by local differ-
ences in testing algorithms or higher coverage of sur-
veillance for variants. When resources for genomic 
surveillance are scarce, a geographically distributed 
network of sentinel sites, serving as ‘canaries in the 
coal mine’ for variant-specific RT-PCR screening, could 
be a viable approach.

It is important to realise that the effectiveness of local 
response measures depends not only on speed of 
detection (i.e. early warning), but also on the frequency 
of VOC introductions, the scale of detected clusters, 
oversight of potential sources and contacts, compli-
ance of the local population to follow-up advice and, 
most important, the willingness of policymakers to 
implement measures. At the time of our analysis and at 

Figure 
Proportion of the Delta variant among all SARS-CoV-
2-positive samples as determined by variant-specific 
RT-PCR in five regional hospital laboratories compared 
with data from national surveillance, the Netherlands, 
June–July 2021 (n = 6)

0
10
20
30
40
50
60
70
80
90

100

21 22 23 24 25 26 27 28

L1 L2 L3 L4 L5 National surveillance

Week

Pe
rc

en
ta

ge
 o

f D
el

ta
 v

ar
ia

nt
 

L: laboratory; SARS-CoV-2: severe acute respiratory syndrome 
coronavirus 2.

SARS-CoV-2 specific RT-PCR assays performed in five regional 
hospital laboratories show the proportion of the Delta variant 
among the total number of SARS-CoV-2-positive samples in a 
given week. All laboratories used the VirSNiP mutation assay 
(TIB MOLBIOL, Berlin, Germany) except L4 (green), which used 
an assay developed in-house. National surveillance data for the 
Delta variant are generated with whole genome sequencing.
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present, all viral variants are dealt with equally consid-
ering basic public health control measures. Therefore, 
an effective variant-specific response is complex, but 
buying time in the early phase of spread of a new VOC 
provides opportunities to increase or adjust control 
measures that may be lost otherwise.
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Table 2
Reporting calendar weeks of variants of concern by genomic surveillance and variant-specific RT-PCR, the Netherlands, 
June–July 2021

Sample collection (calendar week)
Variant reporting (calendar week)

National genomic surveillance Integrated data from regional variant RT-PCR
22 25 23
23 26 24
24 27 25
25 28 26
26 NA 27
27 NA 28

NA: not applicable.
Genomic surveillance of SARS-CoV-2 variants is done by a small number of specialised laboratories that contribute whole genome sequences 

to a central database. Regional variant-specific RT-PCR testing is performed at hospital laboratories.
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