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Introduction: Growing evidence suggest that cycle threshold (CT)-value of reverse transcrip-

tion  polymerase chain reaction (RT-PCR) is correlated with transmission of severe acute

respiratory  syndrome coronavirus 2 (SARS-CoV-2) and some kits set different CT-value cut-

off. This report presents the discordant results of two widely used RT-PCR kits in Indonesia

due  to different CT-value cut-offs and highlights its potential consequence in SARS-CoV-2

containment.

Methods:  Nasopharyngeal swab samples with SARS-CoV-2 negative with a RT-PCR kit (man-

ufacture  pre-set CT-value cut-off was 35 amplification cycles) were retested with another

RT-PCR  kit with a higher pre-set CT-value of 40 amplification cycles. All procedures were

performed  according to the manufacturer protocols.

Results: In total, 30 samples with SARS-CoV-2 negative for the first kit were retested. We

found  that 25 out of 33 samples (75.5%) were positive using the second RT-PCR kit that had

a  higher manufacture pre-set CT-value cut-off. In addition, among 500 RT-PCR tests using

the  first RT-PCR kit, 103 of them (20.6%) were categorized as inconclusive results based on

the  second manufacturer’ guideline.

Discussion and conclusion: Our data suggest the possibility of discordant results of SARS-

CoV-2  detection due to different pre-set cut-offs by the companies. As consequence, this

could  leave a fraction of individuals who were misclassified that could act as source of virus

transmission  within community.
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Discordancia  de  los  resultados  de  las  pruebas  PCR  para  SARS-CoV-2  en  la
fase  temprana  de  la  pandemia  en  Indonesia:  consecuencias  para  el
control  de  la  infección
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Introducción: La evidencia creciente sugiere que el valor del ciclo umbral (CT) de la RT-PCR

(reacción en cadena de la polimerasa por transcripción inversa) guarda relación con la trans-

misión del síndrome respiratorio agudo severo por coronavirus 2 (SARS-CoV-2), y algunos

kits establecen diferentes puntos de corte para dicho valor. El presente informe presenta

la discordancia de los resultados de dos kits RT-PCR de amplio uso en Indonesia debido a

los diferentes puntos de corte del valor CT, y subraya su consecuencia potencial para la

contención del SARS-CoV-2.

Métodos:  Se reanalizaron las muestras de los hisopos nasofaríngeos negativos para SARS-

CoV-2 con un kit RT-PCR (el punto de corte del valor CT preestablecido de fábrica fue de

35 ciclos de ampliación) con otro kit para RT-PCR con un valor CT establecido superior,

de 40 ciclos de ampliación. Todos los procedimientos fueron realizados con arreglo a los

protocolos de fabricación.

Resultados:  En total se reanalizaron 30 muestras con SARS-CoV-2 negativas para el primer

kit. Encontramos que 25 de entre 33 muestras (75,5%) eran positivas utilizando el segundo

kit para RT-PCR, que tenía un punto de corte del valor CT preestablecido superior. Además,

entre las 500 pruebas RT-PCR que utilizaron el primer kit para RT-PCR, 103 de ellas (el 20,6%)

fueron categorizadas como resultados no concluyentes sobre la base de la guía del segundo

fabricante.

Discusión y conclusión: Nuestros datos sugieren la posibilidad de discordancia en los resul-

tados de detección del SARS-CoV-2 debido a los diferentes puntos de corte preestablecidos

por los fabricantes. Por tanto, esto podría suponer que la mala clasificación de una parte de

los individuos fuera la causa de la transmisión del virus dentro de la comunidad.
© 2021 Publicado por Elsevier España,  S.L.U.

Introduction

The current coronavirus disease 2019 (COVID-19) pandemic,
caused  by severe acute respiratory syndrome coronavirus
2  (SARS-CoV-2), is an international health problem with
catastrophic effects in health system and economic.1 Since
currently no specific antiviral are available for COVID-19,2–6

one of the important measures in managing the current pan-
demic  is a massive testing and this relays on the availability
of  the accurate diagnostic tests.7 Based on the World Health
Organization (WHO), the current gold standard to diagnose the
SARS-CoV-2 is reverse transcription polymerase chain reac-
tion  (RT-PCR) test.8 Soon after the SARS-CoV-2 genome was
successfully sequenced and published, several commercial
RT-PCR kits with different sensitivity have been produced by
pharmaceutical companies.9

In Indonesia, several efforts have been carried out by the
government to contain the pandemic including enhanced lab-
oratory capacities throughout the archipelago.10 At least 200
new  laboratories that are able to run RT-PCR test were emerged
in  the country and the government have distributed differ-
ent  brands of RT-PCR kit in the last several months as one
of  the strategies to increase the testing rate. As part of the
COVID-19  laboratory network in the country, the laboratories
rely  on provided kits to be able to provide mass testing to the
community.

In  August 2020, the government distributed the LiliF
COVID-19 Real-time RT-PCR (iNtRON Biotechnology, Gyeonggi-
do,  Korea). This kit detects the SARS-CoV-2 based on the
detection  of three genes (envelope (E), RNA-dependent RNA
polymerase (RdRp), and nucleocapsid (N)), with 40 amplifica-
tion  cycles. Based on manufacturer instruction the confirmed
detection of SARS-CoV-2 is defined for a sample that has at
least  three genes with cycle threshold (CT)-value ≤35. We
experienced that some samples had negative SARS-CoV-2
results using this kit while were positive when tested using
another  RT-PCR. Here we  report the discordant results of SARS-
CoV-2  RT-PCR using kit from two different manufactures and
highlights  the possible public health consequences in the
COVID-19  control strategy.

Material  and  methods

The samples of nasopharyngeal and oropharyngeal swabs,
collected  from suspected COVID-19 individuals, were tested
for  SARS-CoV-2 RT-PCR. The RNA was extracted using
RNA-spin Total RNA Extraction Kit (iNtRON Biotechnology,
Gyeonggi-do, South Korea). We  randomly selected 33 samples
that  had SARS-CoV-2 negative using LiliF RT-PCR kit had high
chance  to have SARS-CoV-2 based on the RT-PCR characteris-
tics.  The inclusion criteria of the RT-PCR characteristic either:
(1)  had CT-values more  than 35 and less than 38 or (2) had two
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Table 1 – Discordant results between LiliF COVID-19 Real-Time RT-PCR and Live Rifer Novel Coronavirus COVID-19
(2019-nCoV) Real Time Multiplex RT-PCR Kit (n = 33).

LiliF RT-PCR kit Live Rifer RT-PCR kit

N E RdRp Result N E ORF1ab Result

34.98 38.08 N/A Negative 37.55 40.45 37.09 Positive
35.26 37.64 N/A Negative 39.66 37.10 38.57 Positive
36.46 38.95 N/A Negative 39.07 39.23 38.60 Positive
36.30 N/A  N/A Negative 39.93 39.09 37.98 Positive
35.17 N/A N/A Negative 40.05 43.94 37.55 Positive
34.34 35.53  36.21 Negative 37.17 36.09 36.53 Positive
33.36 36.07 N/A Negative 35.32 34.37 35.20 Positive
36.07 N/A N/A Negative 38.13 27.02 36.33 Positive
35.33 N/A 37.58 Negative 38.26 36.35 36.11 Positive
37.21 N/A N/A Negative N/A N/A 38.57 Negative
37.18 N/A  N/A Negative N/A 39.51 N/A Negative
37.48 36.69 N/A Negative 40.19 37.65 N/A Negative
37.26 N/A N/A Negative 39.00 N/A 37.59 Positive
35.97 36.50 N/A Negative 38.39 36.85 36.47 Positive
37.25 38.66 N/A Negative 40.06 N/A 38.57 Positive
36.21 36.51 N/A Negative 37.23 39.15 37.55 Positive
35.77 36.12 38.20 Negative 36.37 35.80 35.91 Positive
33.62 34.97 N/A Negative 36.30 35.36 36.35 Positive
33.37 35.08 40.15 Negative 36.16 34.75 34.67 Positive
34.49 36.36 38.72 Negative 42.87 N/A 36.16 Positive
35.10 37.04 N/A Negative 37.68 35.44 36.61 Positive
40.54 27.47 35.16 Negative 36.91 35.88 35.24 Positive
34.81 38.69 36.69 Negative 37.49 35.84 36.08 Positive
33.58 35.78 N/A Negative N/A N/A 7.13 Negative
34.34 36.89 3.79 Negative N/A N/A N/A Negative
35.37 39.03 N/A Negative N/A N/A N/A Negative
36.42 N/A 36.23 Negative N/A 37.71 38.26 Positive
33.74 N/A 35.74 Negative 37.29 36.95 36.36 Positive
34.27 N/A 36.60 Negative 37.29 35.90 36.53 Positive
34.61 N/A  38.95 Negative 38.49 N/A N/A Negative
33.79 35.77 36.35 Negative 38.95 37.25 35.87 Positive
35.89 N/A N/A Negative 40.10 38.36 38.50 Positive
36.49 N/A N/A Negative 44.69 N/A N/A Negative

RdRp, RNA-dependent RNA polymerase gene; E, envelope gene; N, nucleocapsid gene; CT, cycle threshold; N/A, not applicable.

genes with CT-values more  than 35 and one gene had CT-value
less  than 35; or (3) at least one gene had CT-values less than
38.

The  samples were then retested with another RT-PCR kit,
Live  Rifer Novel Coronavirus COVID-19 (2019-nCoV) Real-Time
Multiplex RT-PCR Kit (Shanghai ZJ Bio-Tech, Shanghai, China)
that  detects three SARS-CoV-2 genes (ORF1ab, E, and N),
following manufacture protocol. This kit had a higher pre-
set  CT-value cut-off than LiliF RT-PCR kit (≤41 vs. ≤35) and
detection  of SARS-CoV-2 is defined for a sample that has at
least  2 genes (either ORF1ab and E combination or ORF1ab
and  N combination) with CT-value ≤41. All amplifications
were performed according to the manufactures’ protocols
using  a CFX96 Touch Bio-Rad thermocycler (Bio-Rad Labo-
ratories  Inc., Berkeley, California). The cycle quantification
(CQ) and the relative fluorescence unit (RFU) of each gene for
both  kits were recorded. The CQ and RFU were used as the
parameters and the final results of both kits, categorized into
positive  or negative based on manufacturers’ protocol, were
compared.

Results

We retested 33 samples that were SARS-CoV-2 negative and
had  CT-values less than 38 at least for one gene based on LiliF
RT-PCR  kit. The mean CT-values among samples that had CT-
values  were 35.7 for RdRp (13 samples), 38.2 for E (20 samples),
and  37.2 for N gene (33 samples) (Table 1). When retested with
the  Live Rifer RT-PCR kit, the mean CT-values of those samples
that  had CT-values were 38.46 for ORF1ab (27 samples), 35.60
for  E (24 samples), and 35.80 for N gene (27 samples). Among
33  samples that were negative in the first kit, 25 (75.7%) were
SARS-CoV-2 positive using the second RT-PCR kit according to
manufacturer protocol.

We  further analyzed the result of 500 samples that have
been  tested using LiliF RT-PCR kits. The samples were selected
randomly  to identify the magnitude of the samples that had
similar  profile with 33 tested samples. Among 500 RT-PCR
tests,  103 of them (20.6%) were categorized as inconclusive
based on manufacturer protocol. Most of them had CT-values
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>35 but <38, had two genes that had CT-values >35 with one
gene  had CT-value <35 or only one gene had CT-values <38.

Discussion

Rapid and accurate test is vital for the current COVID-19
pandemic since it would help to trace the infection and there-
fore  limit the source of infection. We  reported the discordant
results  for two COVID-19 test kits that mainly caused by the
different  number of amplification cycles and pre-set manufac-
turer’s  cut-off values. Both off the kits were widely distributed
by  the government of Indonesia at the early phase of the pan-
demic.

Selection  of test kits should base on the purpose and
intended use, and national authorities should provide a clear
guidance  for cut-off values for different intended uses and set-
tings (to identify the cause for individuals with symptoms,
as  follow-up test of the COVID-19 patients or to screen the
population). To identify the SARS-CoV-2 infected people in
community  for example, although those with CT-value greater
than  35 have small proportion to have culture positive11 and
culture  positive does not merely reflect the infectiousness,
this should be interpreted carefully in particular if the cases
are  in the early phase of SARS-CoV-2 infection. Fail to diag-
nose  the SARS-CoV-2 infection in the early phase could have
potential  to be source of infection to the community members
and  therefore could hamper infection control efforts and could
lead  to great consequences in terms of preventing the spread
of  the disease.12 In contrast, it is not economically approach
to  employ a very sensitive kit for follow-up COVID-19 patients.

The  national guidance is therefore utmost important to be
established based on the best algorithm considering the pan-
demic  control strategies and the resources. This could avoid
public  distrust.13,14 In Indonesia, the public still has a good
perception of the government, public health system, and con-
tainment strategies.15 The discordant results due to different
standards of the kits could lead to distrust and public confu-
sion.

Conclusion

There is high chance to have discordant results among
RT-PCR kits with different pre-set amplification cycles and
CT-value  cut-off. Although high sensitivity PCR-based plat-
form  is important to be able to identify the early SARS-CoV-2
infections and therefore is critical for prevention and control
efforts  of the current COVID-19 pandemic, such kit is not eco-
nomically being used for follow-up test of COVID-19 patients.
Standardized national guidance based on intended uses in
different  settings is therefore critical to be developed.
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