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ABSTRACT

Background. The availability of reverse transcription-polymerase chain reaction (RT-PCR) in detecting 
severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) is limited by the scarcity of resources 
prompting the use of pooling strategies. Evaluated in this study is the Philippine Children’s Medical Center’s 
(PCMC) experience in pooled testing done in asymptomatic population.

Objectives. Review the pooled SARS-CoV-2 RT-PCR results and case investigation forms (CIF) in asympto-
matic population. Determine the incidence of SARS-CoV-2 in asymptomatic population and compare all 
the individual and pooled tests results. Determine the number of saved test kits and identify clustering in 
the community.

Methodology. This is a retrospective study that reviewed the pooled and individual SARS-CoV-2 RT-PCR 
results using Allsheng Auto-Pure 32a extraction kit, Sansure Biotech PCR machine and Maccura Sars-CoV-2 
test kits. The pooling protocol used by the institution followed the recommendation by Lo et al., in the 
study entitled “An Evaluation of Pooling Strategies for RT-qPCR testing for SARS-CoV-2 infection.”

Results. There are 1828 samples which resulted to 165 negative, 68 indeterminate, and 137 positive pools. 
There are 157, 135, and 68 pools containing 5 individual samples that were classified as negative, positive 
and indeterminate pools, respectively. Additionally, the negative pools contained 8 pools with 3 individual 
samples and the positive pools contained 2 pools with 2 individual samples. Deconvolution of the positive 
and indeterminate pools resulted to 227 and 74 positive individuals, respectively. In this review, the 
laboratory saved 24% of the test kits and shorten the overall turnaround time by 23 hours. 

Conclusions and Recommendations. The incidence of SARS-CoV-2 in the population is higher compared 
to the prevalence of infection in the country. Pooled testing conserved test kits and congruence of pooled 
and individual ORF Ct-values was observed. An in-depth study including other genes is recommended 
and assessment of pooling in other population may be pursued.

Key words: reverse transcription-polymerase chain reaction, severe acute respiratory syndrome corona-
virus 2, 2019 coronavirus disease

INTRODUCTION

Statement of the Problem
Coronavirus disease of 2019 (COVID-19) is caused by 
SARS-CoV-2, and was declared a pandemic in March 2020 
by the World Health Organization (WHO).1 The gold 
standard for the detection of SARS-CoV-2 is by nucleic 
acid amplification testing (NAAT) with the use of RT-PCR. 
In the Philippines, mass testing is limited by the expense 
of SARS-CoV-2 tests and the number of accredited 
testing laboratories. These test limitations compelled the 
Department of Health (DOH) to make guidelines on testing 
for COVID-19 that are geared towards symptomatic and 
high-risk individuals, those with travel history, and health 
care providers.2 However, despite these guidelines, the 
need for mass testing is apparent to survey the population. 

On August 17, 2020, the Philippine Society of Pathologists 
Inc. (PSP) announced that pooled testing can be used 
as a strategy to minimize the number of test kits utilized 

ISSN 2507-8364 (Online)
Printed in the Philippines.
Copyright© 2021 by the PJP.
Received: 24 March 2021.
Accepted: 20 May 2021.
Published online first: 30 June 2021.
https://doi.org/10.21141/PJP.2021.03
  
Corresponding author: Danielle Anne G. Gonong, MD
E-mail: danielle.anne.gonong@gmail.com

http://philippinejournalofpathology.org | Vol. 6 No. 1 June 2021

OPEN ACCESS – ORIGINAL ARTICLE



proteins. The other essential structural proteins encoded 
by the virus are spike (S) glycoprotein, small envelope (E) 
protein, matrix (M) protein, and nucleocapsid (N) protein.1 
There are several emerging tests for SARS-CoV-2, but the 
current gold standard is by NAAT which includes RT-PCR. 
RT-PCR is a laboratory test that converts short strands of 
ribonucleic acid (RNA) to deoxyribonucleic acid (DNA). 
The newly formed DNA strands undergo amplification 
until a measurable amount is detected known as the Ct-
value.6 In a review of eighteen literatures done by Rao 
et.al., it was concluded that the Ct-value is significantly 
associated with the viral load. The review further concluded 
that lower Ct-value is associated with a meager clinical 
outcome and may be useful in predicting the clinical course 
and prognosis of the patient.10

Due to the rapid spread of the virus and increase in 
the demand for tests, limited numbers of test kits and 
overflowing backlogs of testing laboratories have become a 
major hindrance in the fight against this pandemic. Several 
testing strategies are being studied to address the challenges 
of testing, and one of the options proposed is pooled 
testing. Pooled testing is a testing scheme that is directed 
towards minimizing the number of tests conducted using 
pooled subsets. If a pool of n sample tests are negative, 
all the samples are considered negative while positive 
and indeterminate pools will be tested in individually.11

As of April 23, 2021, there are 144,358,956 confirmed 
cases of COVID-19 with 3,066,113 mortality as per the 
World Health Organization.12 In the Philippines there are 
971,049 COVID-19 confirmed cases and 16,370 of whom 
died.13 Despite the guidelines set to conserve testing, it is 
now evident that large-scale population testing which can 
be achieved by pooling is necessary to survey asymptomatic 
population, to trace asymptomatic COVID-19 carriers that 
are difficult to identify and isolate, to assure that healthcare 
workers are not contagious, to screen and protect high risk 
population, to accurately estimate the spread of infection, 
to assess the effectiveness of quarantine measures and 
social distancing, and to allow the safe return to work.14

Summary of Literature on Pooled Testing in 
Asymptomatic Population
Das et al., conducted a surveillance study on SARS-CoV-2 
RT-PCR using pooled testing involving 7,000 asymptomatic 
individuals. These samples were grouped into 700 pools 
and only eight pools were positive. All positive pools 
yielded only one positive specimen each after subpooling. 
An incidence of 0.11% positivity was taken from the pooled 
asymptomatic cases and the experiment was able to save 
6,220 test kits.15

A pooling study conducted by Lohse et.al involves 1191 
samples from asymptomatic population. In this study 
the prevalence of SARS-CoV-2 using RT-PCR pooling 
strategy is 1.93% and the researchers were able to save 
924 test kits.16

In a pooled testing study done in Kenyan Coast, there 
are 1500 samples submitted, wherein 250 pools are taken 
(6 samples in each pool). There are 75 positive pools, 
and individual runs of the positive pools resulted in 112 
positive samples (7.5% from the original 1500 samples). It 

and decongest the backlog in accredited testing centers. 
The society further recommends that pools of five are the 
most cost-effective strategy to use given the prevalence 
of infection in the country.3 On November 23, 2020, The 
DOH released a guideline on the conduct of COVID-19 
pooled testing.4

Pooled testing is a strategy wherein samples are grouped 
into a particular number of pools. If the pooled sample 
result is negative, all the samples in that pool are presumed 
negative. Otherwise, if pooled sample is positive or 
indeterminate, all the specimens in the pools are tested 
individually.5 

Majority of the literature available regarding pooled 
testing are done theoretically or in a small scale. In this 
study, the application of pooling in a community setting 
involving asymptomatic individuals was evaluated. 

Significance of the Study
Due to the emerging numbers of SARS-CoV-2 positive 
asymptomatic individuals, mass testing became essential 
in the battle against COVID-19. As a strategy to facilitate 
mass testing, the PSP recommended pooling strategies to 
make tests available to the general population. Reviewed 
in this study were samples submitted for SARS-CoV-2 RT-
PCR pooled testing from asymptomatic population in a 
local government unit (LGU). More so, the study aims to 
review the turnaround time and cost-effectivity of pooled 
testing in the asymptomatic population.

Review of Literature
The first case of COVID-19 was reported in Wuhan City, 
China in December 2019. Clinical symptoms of COVID-19 
in patients vary but they often present with acute 
respiratory illness. In early January 2019, SARS-CoV-2 
was identified as the causative agent of COVID-19.6 SARS-
CoV-2 is a β-coronavirus characterized by an enveloped 
non-segmented positive-sense RNA virus from subgenus 
sarbecovirus and subfamily Orthocoronavirinae.7 The 
most common mode of transmission by SARS-CoV-2 is thru 
droplet expelled during talking, sneezing or coughing, 
however other modes like contact surface spread and 
aerosol transmission were reported. It is evident that a high 
risk of transmission is associated with prolonged exposure 
to an infected person, especially if these individuals are 
symptomatic, while exposure to asymptomatic contacts 
are less likely to result in transmission.8 Despite limited 
literatures on asymptomatic infections of COVID-19 
cases, a systemic review by Gao et.al showed that there are 
significant proportion of SARS-CoV-2 RT-PCR positive 
asymptomatic cases at 1.6% in China, 30.8% in Japan, 
51.7% in Diamond Princess, 10.7% in Korea, 56.5 % in 
Washington and 15.8% in Wuhan Children.9

The detection of SARS-CoV-2 was made possible by 
identifying the complete genomic structure of Wuhan-
Hu-1 coronavirus (WHCV), a strain of SARS-CoV-2 
isolated from a COVID-19 worker in the Wuhan seafood 
market. It was shown that the genome of WHCV contains 
variable number of ORF. Majority of the viral RNA are in 
the first ORF that translates two polyproteins, pp1a and 
pp1ab and encodes 16 non-structural proteins (NSP), 
while the remaining ORFs encode accessory and structural 
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99% confidence interval, 1.0% margin of error, and 2.2% 
frequency of PCR-confirmed asymptomatic SARS-CoV-2 
cases in the Philippines. The population of the study was 
limited to asymptomatic individuals aged 19 years old and 
above. These samples were taken from different barangays, 
agencies and includes tricycle drivers and market vendors 
in a LGU. 

Description of the Study Procedure
A review of the SARS-CoV-2 RT-PCR test results using 
Macurra’s SARS-CoV-2 Fluorescent PCR kit was done. The 
Macurra’s SARS-CoV-2 Fluorescent PCR kit is a qualitative 
assay that allows the detection of SARS-CoV-2 nucleic 
acids, namely, ORF, E, and N gene. The Macurra’s SARS-
CoV-2 Fluorescent PCR kit is approved by the National 
Medical Products Administration, Certification Experts 
and the Food and Drug Administration of the Philippines. 

The pooled samples were reviewed to assure that the 
following classifications were followed: negative, positive, 
and indeterminate pools (N gene only, N and/or E genes 
and late amplification of the ORF gene). Descriptive 
analysis of the individuals called as negative and positive 
under the pooling classification were done. 

Testing Procedure
The pooling strategy used was patterned after the 
study of Lo et al. In the study, pools of 5 was the 
recommended method and has a sensitivity of 83% and 
an estimated specificity of 100%. From the submitted NP/
OP samples, an aliquot of 50 uL were taken and pooled 
into groups of 5 which amounted to 250 uL (pools that 
had 2 and 3 individual samples amounted to 100 to 150 
uL, respectively). The pooled samples were placed in 
a cryogenic vial and then mixed using a vortex mixer. 
After mixing, 50 uL aliquots from the pooled samples 
were taken and underwent SARS-CoV-2 RT-PCR testing. 
All the specimens in the negative pools were considered 
negative. All the specimens in the pools that were classified 
as positive and indeterminate were tested individually.

The individual and pooled samples were tested using 
Macurra SARS-CoV-2 Fluorescent PCR kit, Allsheng 
Auto-Pure 32A extraction kit, and Sansure Biotech Ma-
600 RT-PCR machine. All procedures were performed in 
strict compliance with the biosafety guidelines and using 
the manufacturers’ instructions. The results were then 
recorded and encoded in Microsoft Excel files.

Results Interpretation
Interpretation of individual results was patterned after 
Maccura SARS-CoV-2 Fluorescent PCR Kit. As quality 
control, every run must have a valid control (ORF Ct-value 
</ 32, internal control (IC) Ct-value </ 38, E Ct-value </32 
and N Ct-value </32), otherwise samples are invalid and 
should be retested. Target genes are positive if the ORF, E, 
and N genes Ct-values are </ 38, </37, </38, respectively 
with a valid IC. Target genes are negative if there are no 
Ct-values or the ORF, E, N genes, and IC CT-values are 
>38, >37, >38, and </38, respectively. Based on these Ct-
values, samples are interpreted as follow: 1. A positive ORF 
gene with presence of any positive N and/or E genes is 
positive, 2. A positive ORF gene with no N and/or E genes 
must be repeated, if still positive, this will be interpreted 

was further noted that positive pools with lower Ct-values 
contain multiple positive individuals. Moreover, pooled 
samples with multiple positive individuals had an average 
decrease of Ct-value by 1.59 in comparison to pooled 
samples with single positive individual.17

A pooled study involving hospitalized patients that have 
low risk for SARS-CoV-2 was done using Xpert Xpress 
SARS-CoV-2 test which involved 530 samples pooled in 
groups of 3. This resulted in 4 positive pools and a total 
of 179 pooled samples with a positivity rate of 0.8%.18

OBJECTIVE OF THE STUDY

General Objectives
To analyze the pooled SARS-CoV-2 RT-PCR test results in 
conjunction with the data seen in the CIF of nasopharyngeal 
and oropharyngeal (NP/OP) samples submitted by a LGU 
at PCMC on September 2, 2020 to September 8, 2020.

Specific Objectives
•	 Determine the incidence of asymptomatic individuals 

with SARS-CoV-2 that are detected by RT-PCR using 
pooling strategies.

•	 Determine how pooled sample results affect individual 
testing.

•	 Determine if pooled testing can conserve test kits in a 
large-scale population.

•	 Determine if clustering of SARS-CoV-2 positive 
asymptomatic individuals can be detected by pooling 
strategies.

Operational Definition of Terms and Variables
RT-PCR – A laboratory technique that combines reverse 
transcription of RNA into DNA with amplification of 
specific DNA targets using polymerase chain reaction.

Pooled testing – Testing scheme done wherein individual 
samples are pooled into a certain number. If the pooled 
sample is negative, all individual samples are considered 
negative. Otherwise, if pooled sample is positive or 
indeterminate, subpooling or individual testing of 
specimens will be done.

Ct-value – Number of cycles required for fluorescent signal 
to cross the threshold for detection of gene amplification. 
This is inversely proportional to the amount of target 
nucleic acid in the sample.

METHODOLOGY

Research Design
This is a descriptive study that retrospectively reviewed 
the NP/OP specimens and CIF submitted at PCMC from 
a LGU on September 2, 2020 to September 8, 2020 for 
SARS-CoV-2 RT-PCR pooled testing. The pooling method 
and interpretation used was patterned after the prior 
study of Lo et al.3

Subject and Sample Size Computation
The minimum sample size of the study is 1429, this was 
computed using Epi Info version 7.2.2.6. The sample 
size of the study was estimated using single population 
proportion formula with the following assumptions: 
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individual samples and 2 pools containing 2 individual 
samples. All 68 indeterminate pools had 5 individual 
samples. All 809 samples within the negative pools were 
considered negative. The 137 positive pools contained 679 
individual samples wherein 227 (33%) were positive and 
the indeterminate pools contained 340 samples wherein 
74 (21.8%) individual samples were positive. 

Table 1 shows the distribution of positive individuals in 
the deconvoluted pools. In the positive pools, there are 
63 pools containing at least 1 positive sample, 52 pools 
containing 2 positive samples, 16 pools containing 3 
positive samples and 3 pools containing 4 positive samples. 
The indeterminate pools were further subclassified into N 
gene, N and E genes, and late amplification. In pools with 
N gene amplification, there are 27 pools containing at least 
1 positive sample, 9 pools containing 2 positive samples 
and 2 pools containing 3 positive samples. In pools with N 
and E genes amplification, there are 10 pools containing 
at least 1 positive sample and 3 pools containing 2 positive 
samples. In the pools with late amplification there are 7 
pools with at least one positive sample.

Among the positive individual samples in the positive 
pools, 13 (6%) had an ORF Ct-values of <20, 25 (11%) 
had an ORF Ct-values between 20-25 and 189 (83%) had 
an ORF Ct-values of >25. In the indeterminate pools, all 
the 68 positive individual samples had an ORF Ct values 
of >25. (Table 2)

as SARS-CoV-2 positive, 3. Positive N and/or E genes 
with no ORF gene will be correlated with other medical 
findings, and if results are inconsistent with the clinical 
presentation, additional testing is suggested to confirm 
the results, otherwise result will be released as negative. 

The interpretation of pools was patterned after Lo et al., and 
the Centers for Disease Control and Prevention (CDC).3,5 
Pools that show no gene amplification with valid controls 
are interpreted as negative. Pools that showed a positive 
ORF gene with or without N and E genes are interpreted 
as positive. Pools that show any gene amplification other 
than ORF, any unusual or non-sigmoid amplification, and 
late or low amplification are interpreted as indeterminate. 

Data Collection and Outcomes
All the data and CIF submitted from the LGU to PCMC last 
September 2, 2020 to September 8, 2020 for RT-PCR and 
pooling study were evaluated. The corresponding data 
that fit the inclusion criteria were reviewed to determine 
if sample pools were classified appropriately.

The results of pooled and individual tests in conjunction 
with the data in the CIF were tabulated and described statis-
tically to determine the incidence, viral load, practicality, 
and cost-effectiveness of pooled testing in the community.

Ethical Consideration	
An approval from the Institutional Review Board at 
PCMC was done prior to the commencement of the 
study. Confidentiality of the individuals included in this 
study was the highest priority. This research complied 
with the Data Privacy Act (2012) and National Ethical 
Guidelines for Health and Health-Related Research. The 
study’s research assistant, gathered the raw data from the 
CIF and assigned the corresponding numerical value to 
all the samples to ensure patient’s privacy. The research 
assistant tabulated the numerical values (age, gender, 
and demographic location) and removed any personal 
information and accession numbers. All the data taken 
from the study were stored in a flash drive and shall be kept 
for 5 years. Materials and data that were obtained from the 
study will be a property of PCMC and the researchers and 
not by the LGU. Should the LGU require any information 
from the study, they must do so in formal writing. 

Data Processing and Analysis
The pertinent data were collated and statistically 
evaluated using Microsoft Excel. The demographic 
profile of included subjects were taken from the CIF and 
analyzed. The incidence of positive cases were calculated 
in asymptomatic individuals and were further evaluated 
as per pool and individual test results. The number of test 
kits used in the performed pooled testing strategy were 
compared to the number of projected test kits used should 
conventional RT-PCR had been done.

RESULTS

A total of 1828 NP/OP samples were evaluated from 
which there were 165 negative, 137 positive, and 68 
indeterminate pools. The negative pools had 157 pools 
with 5 individual samples and 8 pools with 3 individual 
samples. The positive pools had 135 pools containing 5 

Table 1. Distribution of the positive individuals in the decon-
voluted pools

Number of positive 
samples per pool

Positive 
Pools

Indeterminate Pools
N N and E Late amplification

1 63 27 10 7
2 52 9 3 0
3 16 2 0 0
4 3 0 0 0
5 0 0 0 0

Table 2. Results of pooled samples and individual samples that 
underwent SARS-CoV-2 RT-PCR. The ORF Ct-value of individual 
samples were subclassified into <20, 20-25 and >25

Pooled 
Samples

Individual 
Samples 

Interpretation
Number ORF

(Ct-values) Number Ct-values 
positive %

Negative: 165 809 samples considered as negative
Positive: 137

Positive 227
<20 13 6%

20-25 25 11%
> 25 189 83%

Negative 452
Indeterminate: 

68

N gene: 45
Positive 51

<20 0 0%
20-25 0 0%
> 25 51 100%

Negative 174

N and E genes: 
14

Positive 16
<20 0 0%

20-25 0 0%
> 25 16 100%

Negative 54

Late
Amplification: 9

Positive 7
<20 0 0%

20-25 0 0%
> 25 7 100%

Negative 38
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not yield any positive sample when retested individually, 
this may be attributed to sample carry over, technical and 
procedural errors. 

Review of the individual specimens’ ORF Ct-values 
showed that 6%, 11% and 83% of the positive pools had 
an ORF Ct-values of <20, 20-25 and >25, respectively, 
while all the positive individuals in the indeterminate 
pools had an ORF Ct-values of >25. Further analysis of 
the samples showed that the positive individuals in the 
positive pools had an average ORF Ct-value of 30.23. 
On the other hand, the pools with N gene only, N and 
E genes, and late amplification had an average ORF Ct-
values of 34.93, 34.95 and 36.52, respectively. These data 
showed that despite the dilution effect of pooling, PCMC’s 
testing laboratory was still able to obtain congruence 
in the Ct-values of the pooled and individual samples. 
Although an indirect measure of viral load, the assessment 
of Ct-values is necessary since it can be a relative measure 
of viral copies if the samples are tested in a standard 
condition.3,19 This was supported in a multicenter study 
done in Bahrain, wherein it was said that symptomatic 
presentation was significantly associated with lower Ct-
values.20 Furthermore, a study done by Faíco-Filho et al., 
showed that individuals with severe COVID-19 had a 
median Ct-value of 21.5, while mild and moderate illnesses 
had Ct-values of 22 and 27, respectively.21

In major universities in the United States, pooled 
surveillance testing to detect person with asymptomatic 
infection was used. The residents in these universities 
were tested twice weekly, off-campus undergraduates were 
tested once or twice a week and graduate students were 
tested every week. Using pooling, they were able to test 
10,265 students from which 84 samples were positive and 
51% of the positive students were asymptomatic. All the 
positive students were quarantined, and testing frequency 
were increased in areas with infection. Due to the test 
compliance achieved in this study, pooled surveillance 
testing was made available to the faculty, staff and student 
athletes.22 Observed in this study are barangays and 
agencies with higher positivity rates than the population’s 
positivity of 16.5%. Unfortunately, the sample groups in 
this study were not proportionally grouped and were 
limited by the retrospective nature of the study, hence 
the difficulty to survey infection in the population. In a 
position paper by the PSP, the utility of pooled testing 
to contain viral transmission in the community was 
acknowledged. They proposed that communities exposed 
to a confirmed SARS-CoV-2 positive individual must 
be assessed for development of symptoms, 5 days after 
exposure from the index case. All exposed symptomatic 
members of the community must be tested individually, 
while all the asymptomatic members of the community 
shall be subjected to pooled RT-PCR.23 

In comparison to conventional testing, the use of pooling 
strategies conserved around 24% of tests kits, a saving of 
php 1,570,303. Despite the substantial savings in pooled 
testing, the laboratory must be cautious since test savings will 
decline as the positivity/prevalence rates increase. To avoid 
this, the testing laboratory may pool the family members, 
work sectors, and communities together.3 In general, 
pooled testing shortens the laboratory’s turnaround time, 

Included in this study are 1596 (87%) males and 232 
(13%) females with an average age of 34 years old taken 
from different barangays and agencies. Table 3 shows 
the samples tested and positivity rates for the respective 
barangays and agencies. In contrast to the 16.5% positivity 
rate in the population, Barangays 3,5,6 had a positivity 
rate at 37%, 48%, and 67%, respectively, while Agencies 3 
and 2 had a positivity rate of 29% and 24%, respectively. 
Also included in the population are the market vendors 
and tricycle drivers which had positivity rates of 16.19% 
and 15.74% respectively.

Table 4 shows the number of test kits used with pooled 
testing in contrast to conventional testing. In comparison 
to the 1828 test kits that would have been used had 
conventional testing been done, pooled testing saved 24% 
of test kits since only 1389 test kits were used. More so, the 
overall turnaround time was shortened by 23 hours.

DISCUSSION

Evaluated are 1828 samples from asymptomatic individuals 
in a LGU taken on September 2, 2020 to September 8, 
2020. The individual samples were grouped into 370 pools 
(165 negative, 137 positive, and 68 indeterminate pools). 
Among the 679 individuals that constitute the positive 
pools, 227 turned out to be positive by individual testing 
giving a 33% positivity rate. Among the 340 individuals 
that constitute the indeterminate pools, 74 turned out to be 
positive by individual testing giving a 21.7% positivity rate. 
Individual testing of the indeterminate pools is necessary 
since the dilution of samples showed loss of sensitivity in 
the pooled samples; hence testing of indeterminate pools 
may reduce the loss of sensitivity in pooling and allows 
the detection of samples with low viral load.3,5,11 Also 
noted are small number of positive pools (1.5%) that did 

Table 4. Number of test kits save in pooled testing in compa-
rison to conventional testing

Number of Test Kits
With Pooling Conventional Testing

Pools of 5 370
1828Individual Testing 1019

Total Runs 1389
Total Saved Tests 439

Percentage of Saved Tests 24%

Table 3. Positivity rate of barangays and agencies tested for 
SARS-CoV-2 RT-PCR

Community Tested Positive Tested Samples Tested Positivity Rate
Barangays

Barangay 1 16 123 13%
Barangay 2 9 90 10%
Barangay 3 20 54 37%
Barangay 4 0 11 0%
Barangay 5 15 46 48%
Barangay 6 4 6 67%

Agencies
Agency 1 210 1334 16%
Agency 2 6 25 24%
Agency 3 5 17 29%
Agency 4 4 32 13%
Agency 5 0 2 0%
Agency 6 6 52 12%
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however part of the limitation of pooling is the increase 
in the turnaround time of positive individuals. In this 
population, the turnaround time of all the samples is 73 
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APPENDICES

Appendix 2. Dummy Tables

Table 1. Pooled samples interpretation
Pooled Samples Interpretation Number Percentage

Negative
Positive

Indeterminate
Total Number of Pools

Table 3. Individual sample results summary

Pooled Samples Negative 
Result

Positive 
Result

Total 
Samples

Positivity 
Rate

Negative Pools
Positive Pools

Indeterminate Pools
Total

Table 2. Individual samples interpretation

Pooled 
Samples

Individual 
Samples 

Interpretation
Number ORF1a/b

(Ct-values) Number Ct-values 
positive %

Negative: 809 samples considered as negative
Positive: 

Positive
<20

20-25
> 25

Negative
Indeterminate: 

N gene: 
Positive

<20
20-25
> 25

Negative

N and E genes:
Positive

<20
20-25
> 25

Negative

Late
Amplification:

Positive
<20

20-25
> 25

Negative

Table 4. Test kits used in pooled testing vs conventional testing
Number of Test Kits

With Pooling Conventional Testing
Pools of 5

Individual Testing
Total Runs

Total Saved Tests
Percentage of Saved Tests

Appendix 1. Data Collection Form

Pooled Sample Genes Ct-value Result Individual Samples Genes Ct-value Result
Pooled Sample No. 1 Control Individual Sample 1 Control

ORF1a/b ORF1a/b
E E
N N

Individual Sample 2 Control
ORF1a/b
E
N

Individual Sample 3 Control
ORF1a/b
E
N

Individual Sample 4 Control
ORF1a/b
E
N

Individual Sample 5 Control
ORF1a/b
E
N
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