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Publication Date 30.12.2022 Objective: Following the emergence of the first cases in Wuhan, Chi-

na, in late December 2019, the World Health Organization declared the
Coronavirus Disease 2019 (COVID-19) a pandemic which affected the
entire world and continues to have an impact. This research aimed to
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"Fulya BAYINDIR BILMAN 2 . contribute to the epidemiological and present guideline data of the pan-
etk Tt and Resennch Hospit il e demic by evaluating the COVID-19 RT-PCR test results.

Material and Methods: The results of the SARS-CoV-2 RT-gPCR
test, which were studied in the Microbiology Laboratory of the Izmir Ka-
tip Celebi University Ataturk Training and Research Hospital between
14.09.2020-30.06.2021, were retrospectively analyzed according to the
months and reasons for admission(probable case, pre-operative scree-
‘Egemen USTA ning).
kT i : : : ar Results: The total of probable cases and pre-operative tests was
;ﬁf@f‘}‘:ﬁ'ﬁ;ﬁf %ledlml_mmb: 140.249. The ratio of females to males in test requests was 48.4%/51.6%.
The test request rates by age groups were 2.1%, 64.2%, and 33.7% for
0-18 years, 19-50 years, and 51-99 years, respectively. November 2020,
December 2020, and April 2021 were the months with the highest num-
e e s A ber of test requests. The rates of positive results from probable cases and

1Asli Gamze KARATAS SENER pre-operative tests examined in these months were 26.8%, 25.7%, and
piol, Atk T _ 16.5%, respectively. The test positivity rate for probable case testing was
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: 19.3% (21.300/110.381), and the positivity rate for female and male cases

was 49.5/50.5% (10.546/10.754). The test positivity rate in asymptomatic
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riod, was 4% (1.200/29.868), and the test positivity rate of pre-operative
‘ positivity for females and males was 51.6/48.4% (619/584) respectively.
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Conclusion: An important point to be considered to prevent the spre-
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ad of infection during the pandemic process is the follow-up of asymp-
tomatic cases.
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OZET

Amag: Aralik 2019 sonlarinda Cin’in Wuhan kentinde ilk
vakalarmn ortaya ¢ikmasinin ardindan Diinya Saglik Orgiitii
tarafindan Coronaviriis Hastaligir 2019 (COVID-19) olarak
adlandirilan ve tiim diinyay1 etkisi altina alan pandemi, etki-
sini siirdiirmeye devam ediyor. izmir Katip Celebi Universi-
tesi Atatiirk Egitim ve Arastirma Hastanesi Tibbi Mikrobi-
yoloji Laboratuvarina génderilen nazofaringeal siiriintiilerde
calisilan COVID-19 RT-PCR test sonuglari1 degerlendirilerek
pandemi c¢alismasina katki saglayacak epidemiyolojik ve
giincel kilavuz verilerine katki saglanmasi1 amaglanmistir.

Gerec ve Yontemler: Izmir Katip Celebi Universitesi
Atatiirk Egitim ve Aragtirma Hastanesi Mikrobiyoloji Labo-
ratuvarinda 14.09.2020-30.06.2021 tarihleri arasinda ¢alisi-
lan SARS-CoV-2 RT-qPCR testi sonuglar1 aylara ve bagvuru
nedenlerine (olas1 vaka, ameliyat dncesi tarama) gore retros-
pektif olarak analiz edildi.

Bulgular: Olas1 vaka+preoperatif test sayist 140.249 idi.
Test ¢alisilan kadin/erkek orani %48,4/%51,6 olarak tespit
edildi. Yas gruplarina gore bagvuru oranlari 0-18 yas, 19-50
yas, 51-99 yas icin sirastyla %2,1, %64,2 ve %33,7 oldu. En
fazla test istemi olan aylar ise Kasim 2020, Aralik 2020 ve
Nisan 2021 oldu. Bu aylarda incelenen olasi vaka+preope-
ratif test/pozitif sonug¢ oranlar1 sirasiyla %26,8, %25,7 ve
%16,5 oldu. Olast vaka testlerinde pozitiflik oran1 %19,3
(21.300/110.381) ve kadin ve erkek vakalar icin pozitiflik
orant %49.5/50.5 (10.546/10.754) idi. Ameliyat o6ncesi do-
nemde tarama kurallar1 geregince test istenen asemptomatik
olgularda pozitiflik oranlari ameliyat dncesi donemde %4
(1.200/29.868), kadin ve erkeklerde ameliyat dncesi pozitif-
lik oran1 %51.6/48.4 (619/584) idi. Bolgemizde 10 aylik do-
nem incelendiginde COVID-19 enfeksiyonunun erkeklerde
ve 19-50 yas araliginda daha sik goriildiigii, ayrica Kasim ve
Nisan aylarinda daha hizli yayildigi goriilmektedir.

Sonu¢: Pandemi siirecinde enfeksiyonun yayilmasinm
Onlemek icin dikkat edilmesi gereken onemli bir nokta da
asemptomatik vakalarin takibidir.

Anahtar Kelimeler: COVID-19, pandemi, preoperatif CO-
VID-19 testi

Introduction

The coronavirus is an enveloped, single-stranded, positi-
ve-sense RNA virus that causes disease by affecting the res-
piratory, digestive, and nervous systems (1,2). Currently, four
coronavirus subgroups are defined as alpha, beta, gamma,
and delta (3). Coronaviruses are widely distributed in many
animal species, especially camels and bats, HCoV-229E and

HCoV-0OC43 species can cause respiratory infections in hu-
mans (3,4).

Two strains of coronaviruses were associated with fatal
diseases until the COVID-19 pandemic emerged in Decem-
ber 2019. One of the zoonotic species is the causative agent
of Severe Acute Respiratory Syndrome (SARS-CoV), and
the other is Middle East Respiratory Syndrome (MERS-CoV)
(5). Cases of severe respiratory syndrome were defined as re-
lated to SARS-CoV in China in 2002 and MERS-CoV in the
Middle East in 2012 (6-8). Finally, SARS-CoV-2, a new stra-
in of coronavirus, was identified in pneumonia cases in the
Wuhan province of China in December 2019 (9). While the
disease caused by SARS-CoV-2 was named COVID-19, the
World Health Organization (WHO) declared the COVID-19
pandemic on March 11, 2020. By December 2022, over 654
million confirmed cases and over 6.66 million deaths had
been reported worldwide, according to data from WHO (10).
While the total number of cases in our country was nearly 15
million, more than 98 thousand deaths were recorded (11).
For a definitive diagnosis of COVID-19, SARS-CoV-2 RNA
assays have been developed using respiratory tract samples
(12). Reverse transcription real-time polymerase chain reac-
tion (RT-qPCR) is a primary method for diagnosis. This met-
hod can detect viral RNA in nasopharyngeal swabs and all
upper respiratory tract specimens, starting three days before
the onset of symptoms (13). Study protocols for molecular
testing, appropriate kits, and evaluation steps were published
by WHO and the Centers for Disease Control and Prevention
(CDC) (14,15).

This study aimed to evaluate the epidemiologic features
and laboratory findings of cases with probable clinical suspi-
cion of COVID-19 and cases who applied to the COVID-19
pandemic unit of our hospital for pre-operative screening by
months.

Material and Methods

The results of the SARS-CoV-2 RT-qPCR test, which were
studied in the Microbiology Laboratory of Izmir Katip Cele-
bi University Ataturk Training and Research Hospital betwe-
en 14.09.2020-30.06.2021, were retrospectively analyzed
according to the months and reasons for admission (probable
case, pre-operative screening). The SARS-CoV-2 RT-qPCR
test was studied using Rotor-Gene Q (Qiagen, USA) with
Diagnovital SARS-CoV-2 Multiplex Real-Time PCR (RTA,
Turkey) and Bio-speedy® SARS-CoV-2 Double Gene RT-
qPCR (Bioeksen, Turkey) kit. This study was approved by
the Izmir Katip Celebi University ethics committee of cli-
nical research (August 26, 2021, Approval Number 0357)
and conducted in accordance with the guidelines of the 1964
Helsinki Declaration.
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Diagnovital SARS-CoV-2 Multiplex RT-PCR study
protocol

In diagnosing SARS-CoV-2, a one-step RT-qPCR assay
was used to detect the SARS-CoV-2 specific N and Orflab
gene regions qualitatively. The kit is applied to nucleic acid
extracts obtained from the nasopharyngeal swabs, orophar-
yngeal swabs, bronchoalveolar lavage, nasopharyngeal aspi-
rate, saliva oral/saliva swab, and gargle samples. The total
volume of Multiplex RT-qPCR was 20 pl and consisted of
15 pl SARS-CoV-2 multiplex mix, 1 pl enzyme mix, and 4
ul template RNA. Amplification protocol with Rotor-Gene
Q (Qiagen, USA) thermal cycler was a cycle at 5 minutes
for 50 °C, 5 minutes for 95 °C and 40 cycles at 95 °C for 5
seconds, 60 °C for 30 seconds. Following the manufacturer’s
recommendations, sigmoidal amplification curves and thres-
hold cycle count (Cq) were reported as <38 Cq positive for
the target gene region.

Bio-speedy SARS-CoV-2 Double Gene RT-qPCR
study protocol

In diagnosing SARS-CoV-2, a one-step RT-qPCR assay was
used to detect the SARS-CoV-2 specific N and Orflab gene
regions qualitatively. The kit is applied to nucleic acid extra-
cts obtained from the nasopharyngeal swabs, oropharyngeal
swabs, bronchoalveolar lavage, nasopharyngeal aspirate, sa-
liva oral/saliva swab, and gargle samples. The total volume
of Multiplex RT-qPCR was 20 pl and consisted of 10 pl 2x
Prime Script Mix, 5 pl CVD Di Oligo Mix, and 5 pl template
RNA. Amplification protocol with Rotor-Gene Q (Qiagen,
USA) thermal cycler was 1 cycle at 5 minutes for 52 °C, 10
seconds for 95 °C and 40 cycles at 95 °C for 10 seconds, 55
°C for 12 seconds. Following the manufacturer’s recommen-
dations, sigmoidal amplification curves and Cq were repor-
ted as < 38 Cq positive for the target gene region.

Statistical analysis

The demographic data of a patient with SARS-CoV-2 PCR
test results, admission in the presence of clinical symptoms,
and pre-operative test request by month were the analyzed
variables. Data were analyzed using SPSS V24.0 (Statistical
Package for the Social Sciences, IBM. Corp. Armonk, NY,
USA), and results are presented as numbers (n) and percen-
tages (%). A p-value < 0.05 was considered statistically sig-
nificant.

Results

The total number of SARS-CoV-2 PCR tests for all reasons
of admission (probable case, pre-operative, public enterpri-
se, travel, referee, and athlete screening) was 147,907 for the
10-month period. The number of probable cases and pre-o-
perative screening tests was 140,249. The female/male test

request ratio was 48.4%/51.6% (71,639/76,268). The diffe-
rence was not statistically significant (p>0.05) (Figure 1).
The months with the highest number of test requests were
November 2020, December 2020, and April 2021 (Figure
1). The test positivity rates of the total probable cases and
pre-operative assessments were 26.8%, 25.7%, and 16.5%,
respectively, in these months.
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Figure 1. Distribution of SARS-CoV-2 PCR test numbers by
months and gender

The distribution of all cases for which the SARS-CoV-2
PCR test was requested according to months and age groups
is shown in Figure 2. Test request rates according to age
groups were 2.1%, 64.2%, and 33.7% for 0-18, 19-50, and
51-99 years old, respectively (p<0.05).
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Figure 2. The distribution of all cases for which SARS-CoV-2
PCR test was requested according to months for age groups

The analysis of the SARS-CoV-2 PCR test results accor-
ding to the month and reason for admissions is shown in Tab-
le 1. The distribution of SARS-CoV-2 PCR tests studied for
probable cases and the positivity rates are shown in Figu-
re 3. The positivity rate was 19.3% (21,300/110,381) and
the rate of test positivity for females/males was 49.5/50.5%
(10,546/10,754). There was no statistically significant diffe-
rence in terms of gender (p>0.05).
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Table 1. The analysis of the SARS-CoV-2 PCR test results by months according to the reason of admissions

Probable Case Pre-operative Screening
Positive n(%) Total test n(%) Positive n(%) Total test n(%)
Sep.20 332 3527 17 1651
Oct.20 1208 8506 48 2737
Nov.20 6636 22725 286 3053
Dec.20 4808 17202 311 2667
Jan.21 1009 6355 203 2500
Feb.21 573 5619 102 2984
Mar.21 1704 11539 82 4015
Apr.21 3634 18937 100 3698
May.21 1083 8937 36 2727
Jun.21 313 7034 15 3836
Total 21300 (19.3) 110381 (100) 1200(%4) 29868(100)
Discussion
25000
In general practice, the gold standard for diagnosing SARS-
0 CoV-2, as in other viral infections, is to detect the causative
15000 agent. For this purpose, it may be possible to detect viral par-
10000 ticles by electron microscopy and to use tissue cultures for
— in vitro viral replication. However, these diagnostic methods
I . I I I I = I I are not suitable. for ro.utine laboratory use Pecause of bios.a-
0 - - S fety levels. In diagnosing SARS-CoV-2 during the pandemic,
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B PN O & T identify the virus’s genetic material (12). The viral load is
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Figure 3. The distribution of SARS-CoV-2 PCR tests studied for
probable cases and positivity rate

M Case positive

The positivity rate for pre-operative screening was 4%
(1,200/29,868), and the positivity rate for female/male was
51.6%/48.4% (619/584) for pre-operative screening (p>0.05).

The number of tests in the 0-18 age group was 3,117, and the
number of positive tests was 434 (13.9%). 49.5% (n= 215) of the
positive results were male (Figure 4). There was no statistically sig-
nificant difference in terms of gender under 18 years old (p>0.05).
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Figure 4. The number of tests in the 0-18 age group and distribu-
tion of positivity rates by months

highest in bronchoalveolar lavage, sputum, nasopharyngeal
swab, and nasal swab, respectively (13).

In a meta-analysis investigating the rates of COVID-19
cases by gender, using data from 57 studies comprising
221,195 cases, the prevalence of males/females whose positi-
vity was confirmed by PCR test was reported to be 55%/45%
(16). In our study, the positivity rate for male/female cases
was found to be 50.5%/49.5%.

Person-to-person transmission of SARS-CoV-2 occurs
through direct contact with an infected person or inhalati-
on of airborne droplets. The fact that the virus can be easily
transmitted from person to person in this way during the pan-
demic makes it challenging to control the epidemic (17). The
study conducted by Lavezzo et al. in the city of Vo, where
3,275 people live, showed that the spread of the virus could
be effectively and quickly prevented by isolating the sick pe-
ople early and implementing the quarantine procedure. The
study, which included at least 71% of the population during
the quarantine period, assessed the presence of SARS-CoV-2
using PCR testing and collected data on demographic chara-
cteristics and contact environment.

In this analysis, it was found that 43.2% of the cases di-
agnosed with COVID-19 and undergoing SARS-CoV-2 PCR
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test at the initial and end of the 14-day quarantine period
were asymptomatic. Contact tracing and chain of transmis-
sion screening studies have shown that newly detected cases
are caused by contact with asymptomatic cases living in the
same household. In a meta-analysis by Sah et al., more than
350 studies were evaluated and they found that 35.1% (95%
CI: 30.7% to 39.9%) had SARS-CoV-2 PCR positivity but
did not develop any clinical symptoms (18). While the avera-
ge rate of asymptomatic cases among the elderly was 19.7%,
this rate was 46.7% among children. In addition, cases with
comorbidities were found much less likely to be asympto-
matic.

The possibility of SARS-CoV-2 transmission to the he-
althcare workers on duty and the patients receiving treatment
in clinics due to different health problems is of particular im-
portance in the hospital environment. In order to maintain
the reliability of the working environment of all healthcare
workers and to protect other patients from COVID-19, in-
dividuals who are asymptomatic despite carrying SARS-
CoV-2 should be identified by screening. For this purpose,
pre-operative SARS-CoV-2 PCR testing is requested from all
patients admitted to the hospital with an indication for sur-
gery. According to the Ministry of Health data, as of 12 De-
cember 2020, 130,000 healthcare workers were infected with
COVID-19 and 225 died in Turkey (19). In addition to the sc-
reening test requirement, guidelines to be used in emergency
surgery cases were prepared and the patient decolonization
process with chlorhexidine bath, chlorhexidine mouthwash,
and nasal sprays before the operation was also recommen-
ded. The aim is to protect other patients and healthcare wor-
kers from the transmission of COVID-19 (20). According
to Patkar et al., 200 (9.5%) of 2,108 asymptomatic patients
were positive according to the results of the SARS-CoV-2
PCR test performed before the planned surgical procedure in
cancer patients in India (21). This rate was found to be higher
when compared to our data.

Colosimo et al. reported that 1451 (26%) pre-operative
SARS-CoV-2 PCR tests were performed in surgical inter-
ventions (n=5,547) and 39 (2.7%) of them were positive in
8 hospitals in the state of Kansas in the first months of the
pandemic in 2020 (22). This study showed that the need for
intensive care, length of stay, and need for ventilators after
surgery in positive cases were higher compared to the nega-
tive group. Pre-operative SARS-CoV-2 PCR test positivity
for asymptomatic cases scheduled for surgery in lowa was
0.35% (26/1,997) (23). In Germany, SARS-CoV-2 positivity
was detected in 39 (0.5%) of 5,985 patients screened before
surgery. Of these operations, 2,833 (37%) were emergency
surgical procedures and 4,912 (63%) were elective surgical
procedures. The SARS-CoV-2 PCR test was positive in 25
(0.9%) emergency operations and 14 (0.3%) elective surge-

ries (24). Our study’s positivity rate for pre-operative scree-
ning was 4% (1,200/29,868), which is higher than other stu-
dies. According to Hoyos et al. study, the risks of contracting
COVID-19 within 14 days following the surgery in cases un-
dergoing thoracic surgery, they emphasized that if strict con-
tact precautions and protective infection control protocols are
not applied during the pre-operative stay in the hospital, the
postoperative recovery process may be disrupted by various
complications due to COVID-19 (25).

The data from different regions, the proportion of child-
ren among COVID-19 patients is quite low (2.4% in China,
1.3% in Italy, 2.8% in Australia, and 7.0% in Korea) (26). In
SARS-CoV-2 PCR tests performed in children, 180/14,419
(1%) tests were found positive in probable cases who app-
lied to a pediatric hospital in Australia in the early stages of
the pandemic. In China, SARS-CoV-2 PCR positivity was
34.1% in 2,135 clinically suspected cases and 56.6% of these
pediatric COVID-19 cases were male (27). In the first two
weeks of the pandemic in Madrid, 11.2% of 365 pediatric
patients screened for clinical suspicion were positive for
SARS-CoV-2 PCR (28). Kaba et al. found 85/1,076 (7.9%)
cases with PCR positivity in pediatric patients with suspected
COVID-19 in a tertiary hospital in Istanbul (29). 49.4% of
the cases were reported as boys. In our study, the PCR po-
sitivity rate was 13.9% and the male rate was 49.5% among
the probable COVID-19 cases (n=3,117) included in the
study over 10 months period in the pediatric population. It
has been reported that 67.5% of pediatric patients who were
COVID-19 confirmed by PCR in Egypt were male (30). In
the study by Ennab et al., 53.2% of the children were males
in COVID-19 cases (31).

According to an analysis performed on pediatric cases
from 32 hospitals in Turkey, 50.3% of 1,156 pediatric CO-
VID-19 patients confirmed by PCR test were male, with a
mean age of 10.75 years (32). Out of the 237 symptomatic
patients (median age 8.5) who applied to the pediatric emer-
gency service in the first period of the pandemic in Izmir
and underwent a SARS-CoV-2 PCR test, 45 (18.9%) were
positive and 25 (55.0%) of them were girls (33). Studies
have shown that the spread of the virus can be prevented ef-
fectively and quickly with the early isolation and quarantine
process of individuals who do not show any signs of disease
but carry the SARS-CoV-2. Community surveillance with
improved screenings, early detection of the spread of SARS-
CoV-2, and timely implementation of interventions are the
keys to control (34). These methods are essential in reducing
the economic and social burden of the COVID-19 pandemic
on public health worldwide.

In the analyzes where approximately 396,000 cases of
COVID-19 and 12,800 deaths were reported in the United
States, regional differences were prominent in the same pe-
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riod (35). Monitoring changes in reported case numbers and
disease incidence over time is critical to understanding and
responding to the evolving local epidemiology of this outb-
reak. COVID-19 modeling estimates suggest that monitoring
and enrollment of infection could lead to significant redu-
ctions in hospitalization, critical care, and death rates. The
effectiveness of these strategies in reducing infection rates
and adverse outcomes depends on their timely implementa-
tion before high levels of community contamination are ob-
served.

A clear picture of changing incidence will determine de-
cisions regarding the correct implementation of collective
living strategies, including social distancing, and the more
appropriate use of resources such as human and capital that
support healthcare infrastructure.

Study Limitations

The limitations of our study are its retrospective nature. Mul-
ti-center studies on a much larger number of cases will signi-
ficantly contribute to this issue.

The positivity rate is important in individuals with symp-
toms who apply to the hospital. However, the presence of the
virus in the asymptomatic population is not known unless
PCR testing is performed. In this regard, pre-operative scre-
ening may guide the frequency of positivity in asymptomatic
individuals.

Conclusion

The COVID-19 pandemic, which we have been experiencing
in our country since March 2020, with all its negative effe-
cts on the health system and social life, continues. According
to our monthly analyses, an increase in cases was detected
with the arrival of the winter period, like other seasonal res-
piratory tract infections. However, it is predicted that we will
be able to prevent the increase in the numbers in the winter
period with careful compliance with the mask and hygiene
rules. Vaccination is the most critical factor in ensuring herd
immunity. In the near future, we must take the necessary pre-
cautions to overcome this difficult period and return to nor-
mal life before the pandemic.
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