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ABSTRACT

OBJECTIVES: The aim of this study is to investigate the effects of factors such as age, gender, comorbid
diseases and treatments applied on the positive duration of the PCR test in COVID-19 patients.
Background: The duration of PCR positivity in COVID-19 patients varies. Studies in the literature investigating

factors that may affect this duration are limited.

METHODS: Between March and September 2020, individuals with two or more positive PCR results with

a 14-day interval were included in the case group, and those whose PCR results turned negative within

14 days were included in the control group. The relationship between age, gender, contact environment,
presence of additional disease, drugs used, smoking and alcohol consumption; type, duration and severity of
COVID-19 symptoms, treatment applied for COVID-19 and duration of PCR positivity were examined.
RESULTS: Among 126 participants the mean duration of PCR positivity was 23.38 days (min 6, max 52).
Symptoms lasted 15—-30 days in 41 patients (32.5 %) and 5—10 days in 30 patients (23.8 %). The positivity
duration varied according to age, smoking and alcohol consumption status, and body mass index. Patients
with chronic disease, and who had loss of taste and smell during the disease had a longer positive stay. This

period was shorter in favipiravir users.

CONCLUSION: In COVID-19 infection, there are several factors that affect the PCR test to remain positive.
Early-term favipiravir use may shorten this period as a modifiable factor (Tab. 3, Ref. 14). Text in PDF

www.elis.sk
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Introduction

Since 2019, many studies have been published on the patho-
physiology and epidemiology of SARS-CoV-2 (COVID-19) infec-
tion, which has rapidly turned into a pandemic. The relationship
between the positivity of the polymerase chain reaction (PCR)
test, which is widely used in the diagnosis of the disease, and the
course of the disease is important in the planning of infection con-
trol strategies (1). From this point of view, besides mild or mod-
erate case series that present viral positivity and symptomatology
comparison; there are also studies examining viral dynamics in
critically ill patients (2—4).

When the infection parameters of the patients are examined
in general terms, it is seen that viral RNA can be detected first in
the respiratory tract in a short time after infection.
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Even 1-2 days before the patient becomes symptomatic, it
is possible to detect viral RNA in the upper respiratory tract (5).
However, virus can be isolated from the nasopharynx for an aver-
age of 14-21 days from the onset of symptoms (6).

The first COVID-19 case in our country was detected in March
2020 (7). Within the scope of the contact tracing studies carried
out since this date, the isolation times of the patients have been
updated many times in the light of new data. In this context, while
the quarantines of the people in isolation are terminated, control
PCR tests are not performed, but there are also cases where the
test is done at the end of isolation for reasons such as employer
demand. During these follow-ups, it was noticed that some pa-
tients were PCR negative in as short as 5 days period, but some
had PCR positivity for more than 30 days.

When the literature data is examined, it is observed that PCR
positivity is prolonged or fluctuating after discharge in COVID-19
patients (8). There are studies and case reports showing that the
infectiousness does not continue in people with long-lasting PCR
positivity (9). There are also publications reporting that prolonged
PCR positivity is not associated with the strength of the antibody
response or the severity of symptoms (10). On the other hand,
studies investigating factors that may affect PCR positivity dura-
tion are limited.
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The aim of this study is to investigate the effects of factors
on the positive duration of the PCR test in COVID-19 patients.

Methods

Study population and sample

Between March 1 and September 30, 2020, 1817 people regis-
tered on Tuzla District Health Directorate, Public Health Manage-
ment Systems program were screened. Eighty-seven people with
a positive stay of 14 days or more were identified. After eliminat-
ing the missing data in the system, the remaining 79 people were
included in the study.

Data collection tools

The data were analyzed so that persons with two or more
positive PCR results with an interval of 14 days were recorded as
the case, and those whose PCR results turned negative within 14
days were recorded as the control group. Since the isolation dura-
tion is applied as 14 days in many countries, this period has been
determined as the separation point for short and long positivity
periods. Persons with full records of age, gender, contact environ-
ment, presence of additional disease, drugs used, smoking and
alcohol consumption; type, duration and severity of COVID-19
symptoms, treatment applied for COVID-19 were included in the
study. The relationship between the recorded parameters and the
positivity duration of the PCR test was examined.

Statistical analysis

Statistical analyzes were performed with Python 3 Jupyter
Notebook and Pandas, Scipy, Numpy, Seabornlibraries. While the
proportional differences of the categorical variables in the 2x2
crosstables were analyzed with the Fischers’ Exact test, thechi-
square test was used for the proportional differences between the
categorical variables in the nxn crosstables. Statistical significance
was tested at the alpha=0.05 level.

Ethics Committee approval was obtained from Marmara Uni-
versity, School of Medicine (Decision No0.09.2021.670).

Results

Among the 126 persons who participated in the study, 0—17
age group comprised 4% of the general population, while 18—50
years old 81 %, 51-65 years old 9.5 %, 6979 years old 4.8 %
and over 80 years old age constituted 0.8 %. Half of the patients
were women and half were men (Tab. 1).

Subjetcs with chronic illness were 19.0 % (n=24), subjects
without illness represented 81.0 % (n=102); 17.5 % of patients had
regular drug use. 61.1 % of the patients did not consume alcohol or
cigarettes at all (Tab. 1). The most frequently used treatments were
favipiravir and hydroxychloroquine (37.2 % and 36.7 %), 1.5 %
of the patients were followed without medication. While 29.9 %
of the patients did not take any supplements other than drugs, the
most commonly used supplement was vitamin C (24.6 %).

The mean duration of PCR test positivity of the cases was
23.38 days, with a minimum of 6 and a maximum of 52 days.

Tab. 1. General characteristics of participants.

Frequency %

0-17 5 4.0
18-50 102 85.0
Age 51-65 12 9.5
>69 7 5.5
Total 126 100.0
Male 63 50.0
Gender Female 63 50.0
Total 126 100.0
<18.5 4 3.2
18.5-24.9 47 37.3
BMI 25-29.9 56 44.4
>30 18 15.07
Total 126 100.0
High school and below 42 333
Education University and above 84 66.7
Total 126 100.0
Healthcare worker 63 50.0
Occupation Non healthcare worker 63 50.0
Total 126 100.0
Single 59 46.8
Marital status Married 67 532
Total 126 100.0
No 102 81.0
Comorbid disease _ Yes 24 19.0
Total 126 100.0
No 104 82.5
Drug use Yes 22 17.5
Total 126 100.0
Occasionally 6 4.8
Regularly 26 20.6
Smoking Quitter 17 13.5
Never 77 61.1
Total 126 100.0
Never 77 61.1
Alcohol >2 times a month 18 14.3
consumption Rarely 31 24.6
Total 126 100.0

When the symptoms seen during the disease are examined, it is
seen that the most common symptom is taste and smell disorders
(48.4 % and 46 %, respectively). The least common symptom was
diarrhea (8.7 %) (Tab. 2).

We examined the relationship between the age and time of
the PCR test to turn negative. All of the patients in the 0—17 and
69—79 years of age groups stayed positive for more than 14 days;
55.9 % of the patients in the 18—50 age group and 83.3 % of the
patients in the 51—65 age group were also positive for more than
14 days. This difference was statistically significant (p=0.023).
No statistically significant difference was found in the comparison
made according to gender (p=0.14).

In the analyzes made according to body mass index (BMI), it
was observed that the rate of test positivity for more than 14 days
increased as the BMI increased (p=0.039). While the rate of long
positivity is 56.3 % in those who exercise regularly, it is 65.6 %
in those who do not. The difference was not found statistically
significant (p=0.398).
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Tab. 2. Distribution of symptoms.

Tab. 3. Multivariable analysis of results.

Frequency % Variable Odds Ratio 95% CI (profile likelihood)
No 65 51.6 Age 51-64 10.71 0.32-922.1
Loss of taste Yes 61 48.4 Sex 1.35 0.34-5.28
Total 126 100.0 Married 1.29 0.29-5.79
No 68 54.0 Comorbid disease 19.82 2.24-521.6
Loss of smell Yes 58 46.0 Smok'er o 0.94 0.87-1.02
Total 126 100.0 Hospitalization 8.89 1.23-110.6
Weakness 0.31 0.06-1.24
No 72 57.1 Loss of taste 14.69 3.12-107.6
Joint pain Yes 54 429 Favipiravir 0.14 0.02-0.7
Total 126 100.0 Vitamin C 0.67 0.07-5.38
No 76 60.3
Weakness Yes 50 39.7
Total 126 100.0
No 77 61.1 in contact with medium-risk, and 51.6 % in those in contact with
Headache Yes 49 38.9 high-risk. The difference was statistically significant (p=0.013).
Total 126 100.0 The presence of symptoms at the time of testing did not sig-
No 86 68.3 nificantly affect the duration of positivity (p=0.223).
Dry cough Yes 40 31.7 When the follow-up period was examined, the rate of staying
Total 126 1000 positive for more than 14 days in those who were followed up at
Fever g;’s 2; Z; home was significantly lower in than those who were hospitalized
Total 126 1000 (p=0.02). When analyzed according to the type of symptoms de-
No o4 746 veloping during the disease, the rate of lasting longer than 14 days
Myalgia Yes 32 25.4 was significantly higher in those with taste-smell loss or joint pain
Total 126 100.0 and fatigue (p=0.04 and p=0.002, respectively). The difference
No 96 76.2 was not significant in patients with fever, cough, chest pain, head-
Sore throat Yes 30 23.8 ache, sore throat, anorexia and diarrhea (p>0.05).
Total 126 100.0 As a result of the multivariable analysis made with statisti-
No 104 82.5 cally significant values, being between the ages of 51 and 65 was
Chest pain Yes 22 17.5 associated with 10.71 times, the presence of chronic disease 19.82
Total 126 1000 times, being hospitalized 8.89 times, and taste disorder 14.69 times
No 108 85.7 . . e . T .
Anorexia Yes 13 143 associated with long positivity; using favipiravir reduces this by
Total 126 1000 0.146 times (Tab. 3).
No 114 90.5
Shortness of breath Yes 12 9.5 Discussion
Total 126 100.0
No 115 91.3 In the literature, there are studies with different results regard-
Diarrhea Yes 11 8.7 ing the positive stay of PCR test. In a study of 7093 patients, 69.8 %
Total 126 100.0 of patients had the first negative result at 20 days, with approxi-
No 100 79.4 mately one-third remaining positive for 40 days (11).
Other Yes 26 20.6 Studies comparing the positive duration of PCR with clinical
Total 126 100.0

Considering the smoking status, the group with the highest
rate of staying positive for more than 14 days is “former user”
(82.4 %), while the group with the lowest rate is “regular smok-
ers” (26.9 %). The difference between the groups was statistically
significant (p<0.001).

Similarly, while this rate is highest in non-alcoholics (72.7 %),
it is lowest in those who consume alcohol once a week (25 %)
(p=0.005).

The contact status of the patients with the index case and the
time to turn negative were compared. The rate of lasting more than
14 days in those with unknown contact status was 80.0 %. This
rate was 80.0 % in those in contact with low-risk, 81.0 % in those
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and demographic characteristics of patients are limited. In a study
conducted with 47 patients in China, positive stays for less than
1 week and for longer than 1 week were examined. In this study,
unlike our study, no significant relationship was found between
age, contact history, smoking status and duration (12).

In a cohort, the mean detection time of SARS-CoV-2 RNA
was found to be 17 days from the onset of the disease, and espe-
cially male gender and severe course requiring invasive mechani-
cal ventilation were found to be risk factors for the prolongation
of positivity (13). In the retrospective cohort conducted by Fu
et al, the short positivity period was accepted as 20 days, and it
was seen that demographic characteristics did not have a serious
effect on persistent viral positivity (1). In another study, it was
reported that persistent positivity could be observed in patients
over 70 years of age, in the presence of chronic renal failure, hy-
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pertension, hyperlipidemia, obesity and coronary artery disease,
and this period was extended up to 4 weeks after diagnosis (4). In
the cohort conducted by Carmo et al., the characteristics of 210
patients who had repeated PCR tests were investigated (11). It
was determined that those with moderate disease remained posi-
tive for longer, and it was concluded that RNA persistence was
not related to the severity of the disease, but was related to the
clearence capacity of the immune system. In a study investigat-
ing the duration of viral shedding in critically ill patients and the
factors affecting it, it was reported that viral shedding took longer
in cases with severe disease (14).

Since free control PCR testing was not included in the guide-
line for a long time in our country, most of the cases in our study
were healthcare professionals, while the others consisted of people
who had been tested on their own request or a limited population
followed during hospitalization. Therefore, developing the study
within a larger and heterogeneous group will increase its power.
On the other hand, since studies examining the factors affecting
PCR positivity in cases in our country are very limited, we think
that this study will make an important contribution to the literature.

Conclusion

The positive duration of the PCR test in COVID-19 infection
may differ from person to person. According to the results of our
study, while being between the ages of 51-65, presence of chronic
disease, high body mass index, being hospitalized and taste dis-
turbance were associated with long positivity; using favipiravir
shortens the positivity period.
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