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ARTICLE INFO ABSTRACT

Keywords: Background: SARS-CoV-2 virus is the causing agent of COVID-19. The factors contributing to delayed viral
SARS-CoV-2 clearance are still unclear.

COVID-19 Methods: We investigated the factors influencing the time to viral clearance in COVID-19 patients using medical
X;ryi;?:;:icce records from 1785 adult patients of various ethnicities treated at NMC Royal Hospital in Abu Dhabi, UAE. The
Severity Cox-proportional Hazard Model was utilized to identify risk variables for delayed viral clearance, and the Kaplan-

Meier plot was used to measure the time to viral clearance among different groups.

Results: several factors have been associated with an increased risk of delayed viral clearance, including advanced
age (p = 0.006), presence of cardiovascular diseases (p = 0.016), presentation with upper respiratory tract
infection (URTI) (p = 0.043), and combined gastrointestinal (GIT) and symptoms (URTI) (p = 0.012). ICU
admission and severity of COVID-19 also increased the risk for delayed viral clearance (p = 0.006, p < 0.001,
respectively). "The overall median viral clearance time was 24 days. It was 32 days among patients over 60, 21
among those with URTI, GIT symptoms, and asymptomatic, 24 among diabetics, and 46.5 days among cardio-
vascular patients. The median time till viral clearance was 30 days among severe COVID-19 patients and 39 days
among ICU-admitted patients.

Conclusions: We concluded that advanced age, cardiovascular comorbidities, disease presentation, and severe
COVID-19 outcomes increased the risk of delayed viral clearance. Identifying these factors allow decision makers
to implement an early and comprehensive management strategy to improve the outcome.

Multi-ethnicity
United Arab Emirates

1. Introduction nasopharyngeal specimen [3,4]. Viral clearance and clinical shedding

are determined by at least two consecutive negative results from upper

In December 2019, a series of pneumonia cases of unknown cause
was admitted to the hospitals in Wuhan city, China [1]. Later, the
causative organism was identified and designated as a severe acute
respiratory syndrome-coronavirus-2 (SARS-CoV-2); hence the disease
caused by it was called Coronavirus Disease-2019 (COVID-19) [1].
World Health Organization (WHO) declared COVID-19 as a worldwide
pandemic in March 2020 [2]; the virus caused an exponential increase of
COVID-19 cases and posed a threat to the public health worldwide.

The Centers for Disease Control and Prevention (CDC) recommends
that the confirmatory test for SARS-CoV-2 infection is done by the
assessment of different nucleic acid targets of SARS-CoV-2 by reverse
transcription-polymerase chain reaction (RT-PCR) amplification from a

respiratory tract specimens [5].

Based on early studies, the median duration of positive RT-PCR re-
sults was 20 days, and the absolute duration was 37 days [6]. Delayed
viral clearance was documented to up to 111 days [7], while the shortest
duration of viral clearance was 3 days [8]. Many factors are associated
with prolonged viral shedding, including high viral load leading to se-
vere disease course, prolonged hospitalization, hospital admission to the
intensive care unit (ICU), and death [9].

Zheng et al. [9] reported prolonged viral shedding among patients
with severe COVID-19 (14-30 days) compared to those with mild
symptoms (10-21 days). Additionally, Fang et al. [10], p.147-178 also
reported that ICU-admitted patients with COVID-19 had more prolonged
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time to viral clearance than those not admitted to the ICU.

A study of 113 hospitalized COVID-19 patients in China showed that
prolonged time to viral clearance was greatly associated with the male
gender, time from onset of the disease to hospitalization, and invasive
mechanical ventilation [11]. Also, Zeng Li et al. [12], p.506-512 re-
ported that prolonged time to viral clearance was associated with other
factors, including time from onset to hospitalization, fever, and treat-
ment with corticosteroids. Other studies also reported age as an inde-
pendent factor for prolonged viral shedding (> 65 years) [13]; the
median duration of viral shedding was reported as 30 days (41-50
years), 33 days (51-60 years), 34 days (61-70 years) and 34 days (> 70
years) [7].

Prolonged time to SARS-CoV-2 clearance was also observed in pa-
tients with several co-morbidities such as immunodeficiency (61 days)
[14], hemodialysis patients (24-37 days) [15], and coronary heart dis-
ease (21 days) [8].

The study aimed to investigate different factors associated with time
till viral clearance among COVID-19 patients in the multi-ethnic popu-
lation in United Arab Emirates (UAE).

2. Materials and methods
2.1. Study design and population

This was a retrospective cohort investigation of medical records from
COVID-19 patients treated in NMC Royal Hospital, Khalifa City, Abu
Dhabi, UAE. The study included 1785 adult COVID-19 patients. The
study was conducted on COVID-19 patients treated between 8th April
2020 and 31st June 2020.

The following data were collected from all patients’ medical records:
demographic and clinical characteristics, laboratory, and radiological
findings, administered therapy, and COVID-19 outcomes.

All patients received treatment, whether symptomatic or specific
antiviral regimens, as soon as they were diagnosed, on their first visit to
the outpatient clinic, or at the time of admission, whenever admitted.

2.2. Virologic investigations

The testing protocol for all patients was based on the national
guidelines for clinical management and treatment of COVID-19 in the
United Arab Emirates.

Laboratory diagnosis of COVID-19 was done by Solgent’s 2019-nCoV
RT-PCR kit using nasopharyngeal swab specimens. The Bio-Rad Cycler
PCR, USA, and CFX-96 plate reader from Biorad were used for RT-PCR
analysis and viral detection according to the manufacturer’s in-
structions. A cycle threshold (CT) value above 40 was defined as a SARS-
CoV-2 positive sample [16].

All patients were evaluated at the time of presentation to the
outpatient clinic or emergency department, then re-evaluated every 5
days, and the test were repeated for those who became negative after 24
h. The first two consecutive negative RT-PCR test results were consid-
ered a sign of viral clearance [17].

Time to viral clearance was defined by the number of days from
symptom onset with positive SARS-CoV-2 RT-PCR test results to the
persistent first negative of two consecutive negative RT-PCR findings. In
addition, we used the world health organization (WHO) classification to
classify COVID-19 patients as severe (severe/critical) and non-severe
(mild/moderate) [18]. Delayed time to viral clearance was defined as
the longer median time to viral clearance of each group of patients when
compared to other groups regarding the same risk predictor (There is no
reference median time to viral clearance all over the study population).
This study was conducted according to the Declaration of Helsinki. All
patient identifiers were removed while the data was being processed,
and patient privacy was preserved throughout the study. The study was
reviewed and approved by Abu Dhabi Health COVID-19 Research Ethics
Committee (Ref: DOH/CVDC/2022/1739). As a retrospective study, the
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Table 1
Baseline demographics and clinical presentation of the study population.

Demographics Sub-categories Total = 1785Count
(%)
Age category 0-29 412 (23.1)
30-39 772 (43.2)
40-49 412 (23.1)
50-59 154 (8.6)
60+ 35 (2.0)
Gender Female 245 (13.7)
Male 1540 (86.3)
Race American Indian/Alaska Native 8(0.4)
Asian 1438 (80.6)
Black/African American 49 (2.7)
White 290 (16.2)
BMI category Underweight 36 (2.0)
Normal 641 (36.4)
Overweight 751 (42.6)
Moderate Obesity 258 (14.7)
Severe Obesity 59 (3.4)
Morbid Obesity 16 (0.9)
Clinical presentation
Hypertension No 1744 (97.7)
Yes 41 (2.3)
Diabetes No 1737 (97.3)
mellitus Yes 48 (2.7)
Cardiovascular/ No 1772 (99.3)
chronic kidney  Yes 13 (0.7)
diseases
Pneumonia No 1077 (63.8)
(Chest X-ray) Yes 611 (36.2)
Main Asymptomatic 1187 (67.1)
presentation GIT 8(0.5)
URTI 490 (27.7)
URTIL GIT 85 (4.8)
Disease severity Non-severe 1723 (96.5)
Severe 62 (3.5)
ICU admission No 1762 (98.7)
Yes 23 (1.3)
Treatment Azithromycin 81 (4.5)
Hydroxychloroquine 40 (2.2)
Hydroxychloroquine +Favipiravir 92 (5.2)
Hydroxychloroquine 10 (0.6)
~+Favipiravir+Lopinavir/Ritonavir
Hydroxychloroquine -+ Azithromycin 65 (3.6)
Hydroxychloroquine + Azithromycin 52 (2.9)
~+Favipiravir
Symptomatic only 1445 (81.0)

BMI: Body mass index; GIT: Gastrointestinal tract; ICU: Intensive care unit;
URTTI: Upper respiratory tract infection.

informed consent form was not required.

2.3. Data management and statistical analysis

All data were supplied for statistical analysis with R Software version
3.5.2 (2018-12-20) - "Eggshell Igloo" after discussing the Protocol, the
purpose of the study, and data collection and verification. Normally
distributed quantitative data were summarized as mean =+ standard
deviation (SD) and range, or median and interquartile range when the
data were not normally distributed. While qualitative data were sum-
marized as frequency (n) and percentage (%). A Kaplan-Meier plot was
conducted for univariate analysis to assess the time to viral clearance
among different groups of patients. For Multivariate analysis, a Cox
regression model to estimate the hazard ratio was performed. All tests
were bilateral, with a P-value < 0.05 considered as statistical
significance.

3. Results
3.1. Baseline demographic characteristics of study population

The study was conducted on 1785 adult COVID-19 patients. Asians
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Table 2
Univariate and adjusted hazard ratios from cox proportional hazard model after adjusting for confounders.
Overall survival HR (univariable) HR (multivariable)
'HR (95% CI) P - value 'HR (95% CD P - value

Gender: Female - - -

Male 1.06 (0.89-1.26) 0.506 1.03 (0.84-1.26) 0.77
Diabetes Mellitus (DM): Not Diabetic - - -

Diabetic 0.48 (0.34-0.69) <0.001 0.86 (0.57-1.29) 0.463
Cardiovascular Diseases: Absent - - -

Present 0.29 (0.15-0.56) <0.001 0.40 (0.19-0.85) 0.016
Chest X-ray (Pneumonia): No Pneumonia - - -

Pneumonia 0.91 (0.80-1.03) 0.127 1.06 (0.92-1.21) 0.439
Patients’ First Presentation: Asymptomatic - - -

GIT symptoms 0.78 (0.33-1.89) 0.589 0.80 (0.32-2.02) 0.641

URTI symptoms 1.23 (1.07-1.40) 0.003 1.20 (1.01-1.42) 0.043

URTI, GIT symptoms 0.46 (0.35-0.61) <0.001 2.15(1.18-3.91) 0.012
COVID-19 Symptoms: Normal Smell and Taste - - -

Loss of Smell and Taste 1.38 (0.90-2.13) 0.143 1.07 (0.65-1.77) 0.784
Disease Severity: Not-Severe - - -

Severe 0.33 (0.24-0.46) <0.001 0.26 (0.13-0.52) <0.001
ICU Admission: Not ICU Admitted - - -

ICU Admitted 0.23 (0.13-0.40) <0.001 0.38 (0.19-0.76) 0.006
Race/ Ethnicity: American Indian/Alaska Native - -

Asian 0.30 (0.10-0.93) 0.036 0.30 (0.07-1.23) 0.093

Black/African American 0.26 (0.08-0.86) 0.027 0.31 (0.07-1.30) 0.109

White 0.27 (0.08-0.83) 0.023 0.30 (0.07-1.25) 0.099
Age Category: 0-29 - - -

30-39 0.99 (0.85-1.16) 0.924 0.95 (0.80-1.12) 0.518

40-49 0.95 (0.80-1.14) 0.588 0.95 (0.78-1.15) 0.565

50-59 0.84 (0.66-1.06) 0.138 0.92 (0.71-1.19) 0.529

60+ 0.36 (0.23-0.57) <0.001 0.51 (0.31-0.82) 0.006

! HR = Hazard Ratio, CI = Confidence Interval

BMI: Body mass index; GIT: Gastrointestinal tract; ICU: Intensive care unit; URTIL: Upper respiratory tract infection.

represented the highest percentage (80.6%) of the total study popula-
tion. The majority of our population is aged between 30 and 39 years old
(43.2%), and males (86.3%). The body mass index of 42.6% of patients
was overweight or normal (36.4%). The presence of co-morbidities was
not common among our study population. Regarding COVID-19 clinical
presentation and outcomes, pneumonia affected 36.2% of our study
population. However, 67.1% of patients were asymptomatic. Here,
COVID-19 was mostly not severe (96.5%), and only 32 patients (1.3%)
were admitted to the ICU. And most of the study population (81%)
received symptomatic treatment only (Table 1).

3.2. Factors associated with delayed viral clearance among COVID-19
patients

The Cox-proportional Hazard Model showed that patients above 60
had an increased risk for prolonged viral clearance by 51% (p = 0.006).
There was a 60% reduction in the risk of delayed viral clearance among
COVID-19 patients without cardiovascular problems (p = 0.016). While
upper respiratory tract infections (URTI) were associated with a 20%
increased risk (p = 0.043), and the risk was elevated to more than twice
(HR = 2.15) if the patient was suffering from URTI and gastrointestinal
tract (GIT) symptoms simultaneously during his first presentation
(p = 0.012).

Several COVID-19 outcomes were also associated with increased risk
for prolonged viral clearance, including ICU admission (62%)

(p = 0.006) and severity of COVID-19 (74%) (P < 0.001) (Table 2). In
contrast, several factors did not increase the risk of viral persistence,
including gender, ethnicity, loss of taste and sensation, presence of
pneumonia, and body mass index (BMI) (Table 2).

3.3. Viral clearance and patients characteristics and main presentation

Among 1785 COVID-19 patients included in our study, only 14 pa-
tients suffered from delayed viral clearance. The median time (IQR) to
viral clearance among the study population was (median: 24 days, IQR
(17:32); 95% CI: (23-25)).

There were 412 younger than 29 years, 772 aged from 30 to 39 years,
412 aged from 40 to 49 years, 154 aged from 50 to 59 years, and 35
patients were older than 60 years old. The median time to viral clearance
was significantly longer (P = 0.0001) among COVID-19 patients older
than 60 years old (median (IQR) = 32 days (21:60)), and shorter in
patients aged from 40 to 49 years (median= (IQR) = 22 days (16:32)).
(Fig. 1).

Among the study population, there were 1187 asymptomatic pa-
tients, 8 with GIT symptoms only, 490 with URTI, and 85 patients with
both URTI and GIT symptoms. The median time (IQR) was significantly
shorter among patients with URTI symptoms (median = 21 days, IQR:
(15:30), p < 0.001). In contrast, the median time (IQR) to viral clearance
was longer among asymptomatic patients (median time = 25 days, IQR:
(18:33)) or those with GIT symptoms (median = 25 days, IQR: (24:44))



W. Hafez

Journal of Clinical Virology 157 (2022) 105297

1.00
0.75
=
=
3
S 0501
o Age Groups (Years)
@ ~ (0-29)
~ (30-39)
~+ (40-49)
0.25 ~+ (50-59)
= (60+)
0.00
0 30 60 90 120
Time in Days
236 72 6 > 1
(30-39) | 457 150 11 8 6
(40-49) | 256 80 9 7 7
(50-59) | 100 32 7 7 7
. 29 16 8 7 7
0 30 60 90 120
Fig. 1. Kaplan Meier estimate stratified by age.
1.004
0.75
r
5
3
e 0.50
o Main Clinical Presentation
5 + Asymptomatic
-+ GIT
0.25 =+ URTI
+ “ URTI&GIT
0.004 '
0 30 60 90 120
Time in Days
687 238 13 5 3
ar| 5 2 0 0 0
UrTI | 309 79 1 9 8
. 73 31 17 17 17
[) 30 60 90 120

Fig. 2. Kaplan Meier estimate stratified by clinical presentation.

(Fig. 2).

3.4. Viral clearance and the presence of co-morbidities

Delayed viral clearance was observed among 7 patients with diabetes
and 7 non-diabetic COVID-19 patients. The median time to viral clear-
ance was 24 days and 22 days among non-diabetic and diabetic COVID-
19 patients, respectively (Fig. 3).

Among 1772 patients without cardiovascular diseases, 11 were
suffering from delayed viral clearance, and 3 out of 10 COVID-19 pa-
tients who were suffering from cardiovascular diseases showed delayed
viral clearance. The median time (IQR) to viral clearance among patients

without cardiovascular diseases was 24 days (17:32). In comparison, the
median time (IQR) to viral clearance was significantly longer among
patients with cardiovascular diseases, 46.5 days (29.00: Inf) (p < 0.001)
(Fig. 4).

3.5. Viral clearance and COVID-19 outcomes

Time till viral clearance was further examined based on COVID-19
outcomes. ICU admission was considered one of the main causes of
the prolonged median time to viral clearance. Among 23 patients
admitted to ICU, 14 patients experienced viral clearance with median
(IQR) time to viral clearance 39 days, which was longer than the median
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(IQR) among 1757 COVID-19 patients who were not admitted to the ICU
(median time = 24 days, IQR: (17:32)), while the remaining 9 patients
did not achieve viral clearance and died (p < 0.001) (Fig. 5). However,
there was no statistically significant difference between ICU-admitted
patients who achieved viral clearance compared to those who did not
achieve viral clearance regarding their demographic or clinical charac-
teristics (Table 3).

There were 62 severe and 1723 non-severe COVID-19 patients
included. Kaplan-Meier analysis showed a statistically significant dif-
ference in time to viral clearance between both groups (median
time = 30 days, IQR: (18:120), vs. median time = 24 days, IQR: (17: 32),
p < 0.001) for severe and non-severe patients respectively) (Fig. 6).

4. Discussion

The current study investigated different factors influencing the time
to viral clearance of SARS-CoV-2. The findings revealed an increased
risk of delayed viral clearance in patients over the age of 65, those with
cardiovascular comorbidities, those with mixed URTI and GIT

symptoms, severe COVID-19 patients, and ICU-admitted patients. Be-
sides, the median time to viral clearance was significantly longer among
those patients.

Our findings are consistent in the literature; the median time till viral
clearance among our study population was 24 days which is similar to
that observed by Wei et al. [16], p.2131-2133 in Wuhan city (23.5 days)
and Bennasrallah et al. [17], p.463-469 (20 days).

On the other hand, While Xu et al. [11], p.799-806 reported that the
median time for viral detection since the onset of symptoms of the dis-
ease was 17 days, Shu et al. [21] reported the median time was 16 days,
and Li etal. [12], p.506-512 reported the median time was 11 days. The
heterogeneity of patients in terms of delayed hospital admission, treat-
ments administered, and initiation time of viral detection, in addition to
the interval between and performing the PCR for the SARS COV-2 test
could explain these differences.

Our study revealed that advanced age was associated with an
increased risk of prolonged time to viral clearance, which is consistent
with previous studies [19,22,23]. This could be attributed to the decline
of T cell functions and proliferation with increasing age resulting in
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Table 3
Comparative analysis between ICU-admitted patients who experienced viral clearance or not regarding demographics and clinical presentation among ICU admitted
patients.
Demographics Total ICU admitted = 23 Viral clearance P value
No9 (39.1%) Yes14 (60.9%)
Age categories 0-29 0(0.0) 0 (0.0) 0.522
30-39 1(11.1) 3(21.49)
40-49 2(22.2) 6 (42.9)
50-59 2(22.2) 3(21.4)
60+ 4 (44.4) 2(14.3)
Gender Female 2(22.2) 0 (0.0) 0.142
Male 7 (77.8) 14 (100.0)
Race American Indian/Alaska Native 0(0.0) 0(0.0) 0.366
Asian 6 (66.7) 11 (78.6)
Black/African American 2 (22.2) 0 (0.0)
White 1(11.1) 3(21.4)
BMI categories Underweight 0 (0.0) 1(7.1) 0.553
Normal 1(11.1) 4 (28.6)
Overweight 4 (44.9) 3(21.4)
Moderate Obesity 4 (44.9) 4 (28.6)
Severe Obesity 0(0.0) 2(14.3)
Morbid Obesity 0(0.0) 0(0.0)
Clinical presentation
Hypertension No 4 (44.4) 11 (78.6) 0.179
Yes 5(55.6) 3(21.49)
Diabetes mellitus No 5 (55.6) 9 (64.3) 1.0
Yes 4 (44.9) 5(35.7)
Cardiovascular/chronic kidney disease No 7 (77.8) 11 (78.6) 1.0
Yes 2(22.2) 3(21.49)
Pneumonia (Chest-x-ray) No 0(0.0) 0(0.0) 1.0
Yes 9 (100.0) 14 (100.0)
Main presentation Asymptomatic 0(0.0) 0 (0.0) 1.0
GIT Symptoms 0(0.0) 0(0.0)
URTI Symptoms 0 (0.0) 0(0.0)
URTI, GIT Symptoms 9 (100.0) 14 (100.0)
Disease severity Non-severe 0(0.0) 2(14.3) 0.502
Severe 9 (100.0) 12 (85.7)
Treatment Hydroxychloroquine+ Favipiravir 4 (44.9) 5(35.7) 0.719
Hydroxychloroquine +Favipiravir+Lopinavir/Ritonavir 2(22.2) 1(7.1)
Hydroxychloroquine + Azithromycin +Favipiravir 2(22.2) 5(35.7)
Symptomatic only 1(11.1) 1(7.1)
Hydroxychloroquine +Azithromycin 0(0.0) 2(14.3)

BMI: Body mass index; GIT:Gastrointestinal tract; ICU: Intensive care unit; URTI: Upper respiratory tract infection.
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decreased control of viral replication and viral clearance. In contrast to
our finding, Bennasrallah et al. [17], p.463-469 reported that viral
clearance was not significantly different among advanced-aged patients,
suggesting other factors such as the presence of co-morbidities could
influence the effect of advanced age on time till viral clearance. This
assumption is strengthened by our observation, as the presence of car-
diovascular disease or diabetes was significantly associated with a
longer time to viral clearance. Additionally, A previous study showed a
high prevalence of cardiovascular diseases among those aged 45 - 74
[24]. Also, several risk factors for cardiovascular diseases were identi-
fied including, lifestyle, obesity, age, gender, and the presence of other
co-morbidities such as diabetes, and hypertension [25,26]. These find-
ings suggest the presence of many interplaying factors that should be
considered cautiously during interpreting the results. So, further
controlled studies are needed.

The significant elongation in the time till viral clearance among
cardiovascular disease patients was also observed in Fu et al. [8], p.2-4,
which reported coronary heart disease as an independent risk factor for
viral shedding. Several studies also showed that hypertensive patients
usually suffer from prolonged viral shedding [11,21]. Diabetes mellitus
was associated with increased risk for viral persistence based on the
univariate analysis but not the multivariate. Diabetic patients also
showed a significantly longer duration for viral clearance when
compared with nondiabetic patients. However, Li et al. [12], p.506-512
and Bhattacharya et al. [23] showed a non-significant correlation be-
tween diabetes and viral shedding. And Hirai et al. [19], p.864-868
showed a significant association between diabetes and a shorter time till
viral clearance. Still, the association between different clinical and
sociodemographic characteristics of patients is unclear and requires
further controlled investigations.

Here, gender was not associated with an increased risk of viral
persistence, which is consistent with the findings of several studies [12,
20]. However, few studies observed a significant correlation between
the male gender and prolonged time till viral clearance [11,27]. This
could be due to male predominance in these reports. The advanced
cellular and humoral reactions could be the reason behind improved
viral clearance among females [28].

Our study identified presentation with URTI and GIT symptoms as a
risk factor for viral persistence. Also, A substantial number of our cohort
was asymptomatic. Interestingly, they showed a significantly longer

time until viral clearance. Previous reports had reported higher viral
load in asymptomatic COVID-19 patients, and it decreased slowly
compared with symptomatic patients [22,29]. However, the positivity of
viral detection does not always confirm transmissibility and being in-
fectious; also, false-positive results could occur. Identifying asymptom-
atic patients and their characteristics is very important to understand the
transmission dynamics of the virus and the implantation of public health
measures.

Disease Severity and ICU admission were significantly associated
with an increased risk of delayed viral clearance. In Xu et al.’s study
[11], p.799-806, the severity of COVID-19 at admission was signifi-
cantly associated with prolonged viral shedding. Time to viral clearance
was also shorter among patients with mild symptoms compared with
severe symptoms [22]. Zhou et al. [6], p.1054-1062 also reported
prolonged time till viral clearance among severe and critically ill
COVID-19 patients. These observations are highly important for
deciding the duration of antivirals administration and The recommen-
dations of the duration of patient isolation.

In our previous study, we examined the impact of different COVID-
19 treatment protocols, including azithromycin, favipiravir, lopinavir/
ritonavir and hydroxychloroquine on disease outcomes which included
the time to viral clearance and the results showed no significant effect of
different antivirals on the time till viral clearance [30]. These findings
were also reported in other studies by Hong et al., Liu et al. and Cheng
et al. [31-33]. These findings suggest that the antiviral treatments have
no clinical utility regarding the time till viral clearance among
COVID-19 patients.

Because the number of patients included was reasonable, and the
study group was multi-ethnic, this study has the power of a multi-center
study. Our study has some limitations, including that viral detection was
conducted by a qualitative assay and from nasopharyngeal swabs only
and not from feces, blood, or sputum. Previous reports showed a higher
viral load in patients’ excretions than in respiratory samples [34]. We
did not include the history of exposure of asymptomatic patients. Also,
viral detection by RT-PCR does not necessarily determine the infecti-
bility of the patients, and false results could be obtained.

5. Conclusion

In summary, we identified several factors associated with prolonged
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time to viral clearance, including advanced age, asymptomatic presen-
tation, URTI and GIT symptoms, cardiovascular diseases, ICU admission,
and COVID-19 severity. It is recommended to conduct large studies
including larger number of populations to understand the dynamics of
SARS-CoV-2 infection and clearance and guide public health measures
and planning
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