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ABSTRACT 

Objective: To comparison was made between standard (control group) nasopharyngeal sample collection technique for RT-
PCR and modified technique and the outcome was compared in terms of the proportion of positive results of Rt-PCR tests. 
Study Design: Double blinded randomized clinical trial. 
Place and Duration of Study: Pakistan Naval Ship Shifa Hospital Karachi Pakistan, from June and July 2020. 
Methodology: This study was a newly developed modified technique for nasopharyngeal sampling for RT-PCR tests of 
COVID-19 suspects. Target population included all patients who developed COVID-19 related symptoms and/or also had 
history of recent travel or closed contact with Covid-19 patients. Total 1500 nasopharyngeal PCR tests were done by a team of 
trained technicians. Systemetic probability sampling technique was utilized. Subjects were divided into two groups by using 
even and odd serial numbers. Proportion of positive test results were compared between two groups by using chi square test. 
Results: Results were collected for 3000 nasopharyngeal swab sample for RT-PCR testing. Mean age was 31.68 ± 11.89 years.    
In study group with modified technique, 470 tests were found positive for a total of 1500 samples while only 297 out of 1500 
samples were detected positive in control group with standard technique. Chi square test applied to assess the difference 
between this proportion and it proved that the difference was highly statistically significant (p-value <0.00).  
Conclusion: we interpret that modified samples collection technique is relatively safe for sample collector of Covid-19 PCR 
which has got potential benefits to get more genuine results of these samples 
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INTRODUCTION 

A pathogenic viral infection, COVID-19, has eme-
rged as a new global public health crisis.1,2 COVID-19 
disease (COVID-19) caused by SARS-COV-2 has affec-
ted many cities of Pakistan too since February 2020. 
Therefore, a need was felt to expand the testing capa-
bilities for this disease in order to find positive cases in 
the country for putting them in isolation either, or to 
provide effective treatment. Considering patients’ con-
venience, sensitivity and accuracy of the test, naso-
pharyngeal specimen for nuclieic acid estimation of 
COVID-19 disease is most commonly used everywhere 
now a days. For identification of viral nuclieic acid, 
reverse transcriptase polymerase chain reaction (RT-
PCR) a hallmark of nasopharyngeal swab test is used. 
This test, however, is considered very risky for sample 
collectors, as there are high chances that patient/sus-
pect may sneeze, cough, vomit or breathe hard during 
the procedure, thus generating large number of aero-
sols or droplet, putting sample collectors at a very high 
risk of cross infection. Therefore, sample collectors are 

liable to get inappropriate samples as risk of getting 
COVID-19 cross infection puts them under lots of 
psychological stress and fear. This practice has affected 
the sensitivity of nasopharyngeal swab sampling adv-
ersely and lead to high percentage of false negative   
test results. Although the sensitivity of nasopharyngeal 
swab for PCR ranges between 63-78%, but its specifi-
city is very high and appropriate technique should be 
used to get the best results. Although, a closed contact 
between sample collector and COVID-19 suspect while 
doing nasopharyngeal swab is must but few modi-
fications in standard practiced technique of sample 
collection could decrease amount of aerosol/droplet 
generation and reduced fear and stress among sample 
collectors which could definitely improve the accuracy 
of nasopharyngeal swab technique. These modifica-
tions were developed by a team of Otorhinolaryngo-
logists (authors), specialists in dealing diseases of naso-
pharyngeal area. This modified technique was expec-
ted to collect precise sample with better yield of posi-
tive results. 

In this study comparison was made between 
standard (control group) nasopharyngeal sample coll-
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ection technique for RT-PCR and modified technique 
and the outcome was compared in terms of the propor-
tion of positive results of RT-PCR tests. 

METHODOLOGY 

This was a double blinded randomized clinical 
trial of a newly developed modified technique for 
nasopharyngeal sampling for RT-PCR tests of COVID-
19 suspects. The study was carried out at Pakistan 
Naval Ship shifa Hospital Karachi, from June and July 
2020. 

Inclusion Criteria: Arget population included all 
patients who developed COVID-19 related symptoms 
and/or also had history of recent travel or closed con-
tact with COVID-19 patients. Our accessible popula-
tion included all COVID-19 suspects undergoing diag-
nostic tests in PNS Shifa hospital Karachi. Out of acce-
ssible population, our sample was 3000 nasopharyn-
geal PCR tests, approximately 100 tests each day in the 
month of June and July 2020, for COVID-19 suspects. 
Informed consent was obtained from all patients be-
fore including them in the study. 

Exclusion Criteria: Patients not cooperating during 
sampling as per steps of technique were excluded from 
the study. Similarly those already diagnosed positive 
COVID were excluded from study.  

Total 1500 nasopharyngeal PCR tests were done 
by a team of trained technicians who used standard 
nasal swab technique which is being practiced world-
wide and other 1500 tests were done by another team 
of technicians who used our proposed modified tech-
nique. Each team comprised of 5 members. Systematic 
probability sampling technique was utilized. Subjects 
were divided into two groups by using even and      
odd serial numbers. The individual at main reception 
allotting serial number to all patients was instructed to 
allocate group to the patient. Even numbers were allot-
ted to the suspects who were tested using modified 
technique while odd numbers were allotted to the sus-
pects tested by using standard nasopharyngeal swab 
sampling technique. Neither authors (data analysts) 
nor the patients were aware of group allocation. Re-
sults of PCR tests of all subjects enrolled in study were 
obtained from laboratory. 

Data was analyzed using SPSS-22. Proportion of 
positive test results were compared between two 
groups by using chi square test. Potential confounding 
variables of age and gender were also analyzed betw-
een two groups. Numerical variable of age was analy-
zed by independent sample t-test while categorical 

data of gender by chi square test. p-value was set as 
<0.05 for significance of difference. 

Standrad Technique for Nasopharyngeal Sample 
Collection 

These samples are taken by registered technician using 
viral transport medium (VTM). Before sampling, sus-
pects and attendant are informed about the procedure. 
Pictures are also shown to the suspects about the 
procedure of nasopharyngeal sampling swab which 
ensures patient’s cooperation during the procedure. 
Standard Personal protection equipment (PPE) is used 
by sample collectors which also includes N-95 mask 
and face shield.Written and informed consent is taken 
from each patient before procedure. 

Polyester flexible, mini tips swabs are passed 
through the suspect’s nostril, until the nasopharynx is 
reached, left in place for 15-20 seconds to absorb secre-
tions, and then slowly removed by rotating fashion. 
The swabs then are placed in viral transport medium. 
This is shown in Figure-1. 

 
Figure-1: Standrad technique for nasopharyngeal sample 
collection. 

Modified Technique for Nasopharyngeal Sample 
Collection 

In this technique few modifications were introdu-
ced which could reduce the stress and fear among 
sample collectors. Moreover, it might reduce the ele-
ment of false negative results. The steps included are: 
Wearing standard PPE which includes N-95 mask and 
face shield. 

Self-Introduction 

Written/informed consent. 

Introduction about the procedure and explanation 
by showing pictures of nasopharyngeal swab techni-
que to the suspect.Ask from suspect about patency of 
nose and use more patent nostril for sampling to 
reduce nasal irritation. 

Cover the mouth of suspect with surgical mask 
and just expose the nostrils, to reduce aerosol gene-
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ration if patient starts coughing or harsh breathing 
during the procedure. 

Avoid hyper extension of neck (to keep patient 
face & head in natural position) to avoid inadvertent 
damage to the nasal roof. Use swab stick with wooden 
shaft which is easy to insert and without being kinked, 
which mostly occur with use of plastic swab sticks and 
increases chances of sneezing and patient’s agony. 

Keep swab sticks direction medial and inferior in 
nostril while approaching nasopharynx which defini-
tely will reduce nasal irritation. Keep stick end in naso-
pharynx for 15- 30 seconds and then remove it rotating 
fashion. Tell suspect to place a figure on upper lip 
while being tested which can reduce chances of accid-
ental bout of sneezing or coughing. Sample collector 
should not face the suspect directly. He should keep 
his face 45 degree of suspect’s right side while inser-
ting swab stick in nostril. This act might further reduce 
direct contact with aerosol generated by suspect. 

Moreover, sample collector should move 6 feet 
away from suspect as soon as he inserts swab stick in 
nasopharynx. Wait for 15-20 seconds and then move 
back closer to the suspect for removal of swab stick. 
This step of procedure is imperative to reduce expo-
sure of sample collector from aersol generated by sus-
pect. This step also could play pivotal role in reducing 
sample collector’s fear (figures-2 & 3). 

 
Figure-2: Modified technique for nasopharyngeal sample 
collection-step 1. 

 
Figure-3: Modified technique for nasopharyngeal sample 
collection–step 2. 

RESULTS 

Results were collected for 3000 nasopharyngeal 
swab sample for RT-PCR testing. Mean age was 31.68 
(Standard deviation 11.89). Considering age as a poten-
tial confounding variable, mean ages of two groups 
were compared by applying t-test. Calculated p-value 
proved that the difference was not statistically signi-
ficant, p-value 0.074 (95% confidence interval of diffe-
rence-0.421, 1.283). Out of these 3000 COVID-19 sus-
pects 2681 were male and 319 were females. The diffe-
rence of gender distribution between two groups was 
also not statistically significant (p-value 0.678 by chi-
square test). In study group with modified technique, 
470 tests were found positive for a total of 1500 sam-
ples while only 297 out of 1500 samples were detected 
positive in control group with standard technique 
(Figure-4).  

 
Figure-4: Comparison of proportion of positive tests between 
two groups. 

Chi square test applied to assess the difference 
between this proportion and it proved that the diffe-
rence was highly statistically significant (Pearson Chi 
square test p-value <0.00) (Table). 
 

Table: Statistical tests and p-values of gender, age and PCR 
test. 

Variables Control Modified Test p-value 

Male 1344 1337 
Chi-square 0.678 

Female 156 163 

PCR+ 297 470 
Chi-square 0.000 

PCR- 1203 1030 

Age Mean 31.9 Mean 31.4 t-test 0.321 
 

DISCUSSION 

COVID-19 is a viral disease, therefore it does not 
usually produce purulent secretions. The sample from 
nasopharynx or oropharynx is usually collected for the 
PCR tests. Nasopharyngeal sample is considered to 
have more diagnostic yield than oropharyngeal sam-
ple. The anatomy of nose and nasopharynx is variable, 
therefore sampling becomes challenging but still it is 
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easier compared to broncho-alveolar lavage. In order 
to diagnose COVID-19, nasopharyngeal swab for RT-
PCR is preferred technique considering patients, con-
venience and because of reason many hospital are not 
equipped with facilities related to broncho-alveolor 
lavage.3,4 The sensitivity of nasopharyngeal samples 
for RT-PCR may be affected if samples contain inade-
quate amount of viral RNA.5,6 This could be attributed 
to the assumption that sample collectors get inappro-
priate amount of viral RNA while collecting nasopha-
ryngeal samples from COVID-19 suspects with fear 
and stress of getting cross infection. 

In this study we introduced a modified technique 
with inclusion of few steps in nasopharyngeal sample 
collection technique to enhance its safety level and 
compared it with existing standard technique. This 
technique was finalized after detailed discussion bet-
ween many senior otorhinolaryngologists (authors). 

The results of this study clearly showed that 
modified technique is much better than standard tech-
nique based on more number of positive test results 
found using modified technique for COVID-19 naso-
pharyngeal samples. 

Modified sampling technique for nasopharyngeal 
swab minimizes contact between sample collector and 
COVID-19 suspect and also reduces exposure to the 
aerosol generated by the patients, therefore reducing 
the risk of viral transmission. As COVID-19 pandemic 
in our country increased, the demand for nasopharyn-
geal RT-PCR swabs too was increased, so a need was 
felt to introduce a safer technique and we decided few 
modifications and included them in nasopharyngeal 
swab collection techniques, rather than looking for 
alternative sampling methods. 

Moreover, in the current study, sample collectors 
in control groups were not satisfied with the traditio-
nal technique of nasopharyngeal sample collection for 
COVID-19 and remained anxious and guarded during 
the procedure as per responses given by them in the 
questionnaire. All had fear of getting cross infection 
during the procedure. Gan et al, observed serious occu-
pational health risk to the health care professionals 
including sample collectors owing to their frequent 
exposure to infected individuals with COVID-19.7 To 
some extent, these concerns were also related to the 
miss information regarding COVID-19 pandemic lea-
ding to xenophobia among people all around the 
world.8,9 Non availability of vaccine against COVID-19 
so far could be a contributing factor affecting sample 
collector confidence, performance and efficacy. How-

ever, 80% of sample collectors in study group were not 
anxious while 20% remained neutral while responding 
to the questions in the questionnaire. 

Past studies also has reported extra ordinary 
stress among health care providers during SARS and 
MERS epidemic due to high infection risk, under staf-
fing, stigmatization, uncertainty and comprehensive 
support of highlighted during and after the outbreak. 
10,11 Furthermore, thousands of health care workers   
and staff were infected or died in China, Spain, Italy, 
Turkey and other parts of the world during this pand-
emic and such reports were fair enough to induce 
anxiety and fear among sample collectors.12-14 

These findings necessitate development of safe 
measures and environment for health care providers 
and sample collectors to boost up their efficiency and 
performance. Availability of vaccines for COVID-19 is 
desperately awaited. Scientific challenges in this aspect 
are being studied these days.15 Studies regarding role 
of screened set of epitopes and use of nanotechnology 
are very helping in development of vaccine.16,17 Mark 
et al, studied safety, tolerability and immunogenicity 
data of mRNA vaccine. Their results supported further 
evaluation of this vaccine.18   

We did this study in 3000 cases and divided them 
into two groups of 1500 individuals each. The aim of 
getting large number of cases/sample size was to find 
out better and more authentic results. However, we 
feel that modified nasopharyngeal sample collection 
should be replicated in other centers as well and 
should also be compared with traditional technique of 
nasopharyngeal sample collection in order to learn 
more about its pros and cons. Finally, we interpret that 
modified samples collection technique is relatively safe 
for sample collector of COVID-19 PCR which has got 
potential benefits to get more genuine results of these 
samples. This newer modified sample collection tech-
nique also reduces stress and anxiety among sample 
collectors, thus enhancing their efficacy and confidence 
while doing this procedure.  

CONLUSION 

we conclude that modified samples collection 
technique is better than conventional technique for 
sample collector of COVID-19 PCR which has got 
several profits to get more true positive results of these 
samples with more safety. 
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LIMITATIONSOF STUDY 
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