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ABSTRACT

Background: Since declaration of COVID-19 as a pandemic; researchers are trying to find out the
clues for determining spread and transmission of the disease. Although viral load had been used
for assessing severity, progress and transmissibility of the disease, yet, little is known about all
factors associated with its changes. This study aims to explore the association of initial viral load
among COVID-19 patients with sociodemographic characteristics and travel history.

Subjects and Methods: Through a record based retrospective study, laboratory confirmed cases
in the period from 7th March to 31st May 2020 were included in the study (n=381); The dependent
variable was the recorded viral load measured in Ct count; while the dependent variables included
socio-demographic characteristics of the patients and travel history. Data were analyzed using
Statistical Package for Social sciences (SPSS) version 21. Student t test and ANOVA test were
used and P value less <0.05 was considered as a level of significance.
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Results: Out of all respondents (n=381), there was dominance of male cases (74.0%) over
females (26.0%). The great majority (83.5%) were primarily classified as being cases, while the rest
were contacts (16.5%). Most of them were symptomatic (82.9%); mainly cough (44.4%), fever
(41.2%), sore throat (22.0%) and runny nose (13.1%). Fifteen percent of the respondents reported
that they had travelled abroad before coming back to the Kingdom of Saudi Arabia and discovered
as positive for COVID-19.The mean vial load was higher in males (26.2+5.55), older cases
(26.51£5.39), Saudis (26.4+5.58) and health care workers (26.9+6.32), nevertheless, these
differences are not statistically significant p>0.05.There was no statistically significant difference in
the viral load between symptomatic and asymptomatic cases (26.0+5.48 vs 26.6+5.63) p>0.5.
Nevertheless, viral load was significantly lower among those who had fever (25.2+5.70) and
dyspnea (26.4+5.46) and those who reported that they did not travel abroad (29.1+4.97) p<0.05.

Conclusion and Recommendations: The current findings add more evidence to the assumption
that it is likely that asymptomatic pre-symptomatic and symptomatic transmission is occurring and
there is no difference between them in viral load whether they present as cases or contacts;
therefore, the repeated assessment of viral load could be more valuable and informative for
assessing progress of the COVID-19 on individual level rather than comparison between positive
cases. Therefore, it is highly recommended to conduct further researches based on the changes of
viral load along the course of the disease and find out the role of the demographic and clinical

determinants on these changes.

Keywords: Viral load; COVID-19; sociodemographic characteristics; travel history.

1. INTRODUCTION

In December 2019 the outbreak of corona virus
disease (COVID-19) began in China, to turn
shortly into a pandemic affecting the whole world.
The symptoms of the novel corona include fever,
cough, shortness of breath or difficulty breathing,
fatigue, muscle or body aches, headache, loss of
taste or smell, sore throat, congestion or runny
nose, nausea or vomiting and diarrhea [1]. In
February, 2021, more than 106 million cases
were diagnosed worldwide, over 2 million deaths
reported, with a death rate around 2% [2].
Quantitative real- time reverse
transcriptase- polymerase chain reaction
(QRT- PCR) assay has routinely been used for
the detection of causative viruses from
respiratory secretions and final pathogenic
diagnostics of COVID- 19 according to the cycle
threshold (Ct). Ct values were inversely related
to viral RNA copy numbers with a Ct value <40
being considered positive [3]. Studying viral
dynamics and their variation among population
subgroups may help in understanding the role of
epidemiological characteristics in the disease
development and outcome. Uncertainty still exist
regarding the relationship between viral load and
severity, infectivity and duration of COVID-19’s
viral dynamics and how they relate to factors in
the population [4,5]. Moreover, evidence on the
association between viral load and other factors,
including age and sex, nationality has not been
conclusive. Some studies found that higher viral
load in the respiratory system was associated
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with higher in-hospital mortality and morbidity
[6,7]. and a higher risk of transmission; [8] while
other studies found no such relationship [4].
Understanding viral load dynamics and
covariates is critical for identifying protective
measures for individuals and the general public.
Therefore, this study investigates the association
of viral load with certain sociodemographic and
the outcome of COVID-19 patients.

2. MATERIALS AND METHODS

Through a record based retrospective study, all
laboratory confirmed COVID-19 cases who were
diagnosed at health care facilities in Jeddah
governorate in the period from 7th March to 31st
May 2020 were included in the study (inclusion
criteria); the exclusion criteria were the cases
recorded out of the study designated duration
and cases confirmed outside Jeddah. The data
were extracted from the database of the Health
Electronic Surveillance Network (HESN) which is
originally designated for registering and reporting
communicable diseases in the Kingdom of Saudi
Arabia. The data include demographic
characteristics of each patient together with
clinical and laboratory findings along progress of
the case, and it is accessible for treating
physicians, lab personnel and authorized
personnel in charge in the health directorates
over the whole country. After getting the approval
for conducting the research, the researchers
accessed the relevant data and retrieved it in an
excel sheet. The dependent variable was the



Kareem and Ghamdi; JPRI, 33(45B): 49-56, 2021; Article no.JPRI.75033

recorded viral load measured in Ct count; while
the independent variables included socio-
demographic characteristics of the patients (age,
gender, nationality and job), clinical findings and
travel history. Data were coded and analyzed
using Statistical Package for Social sciences
(SPSS) version 21. Qualitative variables are
summarized and presented as frequency
distribution, while guantitative normally
distributed variables are presented in mean and
standard deviation. Student t test was used for
comparing continuous outcome (viral load) in two
subgroups, while ANOVA test was used to
compare it within three or more groups. A
confidence level of 95% (Cl 95%) was adopted
throughout the study, P value less than 0.05 was
considered as a level of significance.

3. RESULTS

Out of all recorded cases (n=381), there was
marked dominance of male cases (74.0%) over
females (26.0%), with a mean age of 38.0+13.8
years, it ranged between one year and 82 years
old, and the relatively older cases aged forty
years or older formed 40.9% of them. There was
dominance of non-Saudis (64.0%) over Saudis
(36.0%); who were mostly from Bangladesh
(17.8%), Yemen (8.1%), India (7.9), Pakistan
(6.3%) and Philippine (6.3%). Health care
workers constituted 9.4% of the cases; mainly

i

those who are working in administrative tasks
(3.9%), nurses (2.1%), lab technicians (1.3%)
and physicians (1.3%) [Table 1]. The great
majority (83.5%) were primarily classified as
being cases, while the rest were contacts
(16.5%). Most of them were symptomatic
(82.9%); mainly cough (44.4%), fever (41.2%),
sore throat (22.0%), runny nose (13.1%) and
difficult breathing (7.6%). The average viral load
was 26.1+5.4; it ranged between 9.44-37.49
[Table 2]. Fifteen percent of the respondents
reported that they had been traveling abroad
before coming back to Saudi Arabia and
discovered as positive for COVID-19 [Fig. 1].
They were mainly coming from Switzerland
(3.7%), Turkey (2.4%), Egypt (1.6%), UK (1.3%)
and USA (1.3%) [Table 3]. Table 4 demonstrates
there was no significant difference in viral load
between gender, age, nationality and job p>0.05.
Meanwhile, Table 5 shows that there was no
statistically significant difference in the viral load
between those who had been categorized initially
as cases or contacts (26.0+5.59 vs 26.6+5.07) as
well as symptomatic cases compared to
asymptomatic cases (26.0£5.48 vs 26.6+5.63)
p>0.5. Nevertheless, viral load was significantly
lower among those who had fever (25.2+5.70)
and dyspnea (26.4+5.46) and those who
reported that they did not travel abroad
(29.1+4.97) and p<0.05.

Yes
57
15.0%

D

A

324
85.0%

Fig. 1. History of travelling abroad before being discovered positive for Covid-19
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Table 1. Socio demographic characteristics of the study group (n=381)

Characteristics No. Percentage
Gender:

Male 282 74.0
Female 99 26.0
Age:

<30 years 96 25.2
30-<40 years 129 33.9
240 years 156 40.9
Nationality:

Saudi 137 36.0
Non-Saudi 244 64.0
Specific nationalities of non-Saudis:

Bangladesh 68 17.8
Yemen 31 8.1
India 30 7.9
Pakistan 24 6.3
Philippines 24 6.3
Sudan 16 4.2
Egypt 13 3.4
Turkey 10 2.6
Others 28 7.3
Job:

Health care worker 36 9.4
Others 345 90.6
Specific jobs of health care workers:

Administrative 15 3.9
Nurse 8 2.1
Lab technician 5 1.3
Physician 5 1.3
Pharmacist 2 0.5
Dentist 1 0.3

Table 2. Clinical characteristics of the positive Covid-19 cases

Clinical characteristics No. Percentage
Classification:

Case 318 83.5
Contact 63 16.5
Symptomatic:

Yes 316 82.9
No 65 17.1
Symptoms:

Fever 157 41.2
Cough 169 44.4
Sore throat 84 22.0
Dyspnea 29 7.6
Runny nose 50 13.1
Sustained respiratory distress 1 0.3
Viral load:

Mean+SD 26.115.4

Range 9.44-37.49
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Table 3. List of the abroad countries for the travelers before being discovered positive for

Covid-19
List of the countries No. Percentage
Switzerland 14 3.7
Turkey 9 2.4
Egypt 6 1.6
United Kingdom 5 1.3
USA 5 1.3
UAE 3 0.8
Lebanon 3 0.8
Philippine 3 0.8
Austria 2 0.5
Pakistan 2 0.5
Malaysia 1 0.3
Iran 1 0.3
Morocco 1 0.3
Sudan 1 0.3
Uganda 1 0.3

Table 4. Viral load according to the socio demographic characteristics of the study group

Characteristics Mean+SD p*
Gender:

Male 26.2+5.55 0.789
Female 25.99+5.38

Age:

<30 years 25.615.74

30-<40 years 26.0+£5.46 0.412
240 years 26.5+5.39

Nationality:

Saudi 26.4+5.58 0.480
Non-Saudi 26.015.47

Job:

Health care worker 26.9+6.32 0.337
Others 26.01£5.41

4. DISCUSSION

In March 2020, the world health organization
(WHO) considered the rapid and aggressive
spread of COVID-19 as a pandemic [9]. By the
end of June 2020, the number of cases
exceeded seven million cases worldwide with
about 400,000 deaths [10]. Since its early
beginning and along its progress, the
researchers as well as the general community
were concerned with the transmissibility of the
virus, as it is the cornerstone for prevention and
control of the pandemic [11-13]. Basically, the
transmission of COVID-19, as is the case of most
of the viral respiratory infectious diseases,
depends on many factors, mainly the shedding of
the virus which is the expelled viral particles from
the infected individuals while they talk, exhale,
eat, and perform other normal daily activities
[13-15]. The intimate relation between viral
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shedding and viral load had been discussed in
numerous researches; that mostly pointed to
direct correlation between viral load (number of
viral particles in a given unit of body fluids) and
the viral shedding (infectivity) [16—18]. In this
respect Jeroen and his colleagues (2020)
identified that viral loads above 7 logic RNA
copies/mL increases likelihood of isolating
infectious SARS-CoV-2 from the respiratory tract
by almost fourteen times (odds ratio [OR] of 14.7
(Cl 3.57-58.1; p<0.001).[16] The crucial problem
in transmission of COVID-19 is that the viral load
from upper respiratory tract reaches its highest
level at or even before appearance of clinical
symptoms and for a few days after (generally
within one week), with levels slowly decreasing
over the next one to three weeks [19]. The long
incubation and high pre-symptomatic infectivity
makes transmission between family members a
potential risk, since modelling of viral shedding
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Table 5. Viral load according toclinical characteristics and traveling abroad of the cases

Clinical characteristics Mean+SD p*
Classification:

Case 26.0+5.59 0.463
Contact 26.6+5.07

Symptomatic:

Yes 26.0+5.48 0.399
No 26.6+5.63

Fever:

Yes 25.2+5.70 0.004**
No 26.8+5.27

Cough:

Yes 26.3+5.56 0.410
No 25.9+5.44

Sore throat:

Yes 26.5+4.76 0.424
No 26.0+5.70

Dyspnea:

Yes 23.0+5.04 0.001**
No 26.4+5.46

Runny nose:

Yes 24.9+5.34 0.086
No 26.3+5.51

Traveled abroad:

Yes 29.1+4.97 <0.001**
No 25.6+5.43

*Based on Independent sample t test

suggests that the highest viral load is at or just
before symptom onset, with 44% of transmission
occurring before symptoms.[15]. That could
explain the non-significant difference in viral load
observed in the current study between
symptomatic and asymptomatic positive COVID-
19 cases (26.0+5.48 vs 26.6+5.63); and those
who were initially categorized as being cases
and those categorized as contacts (26.0+5.59 vs
26.6+£5.07) p>0.05. In this regards, Jing et al
(2020) claimed that assuming a mean incubation
period of 5 days, a maximum infectious period of
13 days, and no case isolation," the estimated
secondary attack rate among household contacts
was 12:4% (95% CIl 9-8-15-4) when household
contacts were defined on the basis of close
relatives and 17-1% (13-3-21-8) when
household contacts were defined on the basis of
residential address"[10]. These notions could
also explain the relatively high viral load among
those who got domestic infection than those who
got infected abroad, as the first are more in close
contact with  relatives who could be
asymptomatic or pre-symptomatic. Elderly
households are more susceptible to exhibit
relatively high viral load as shown in the current
study and supported by what had been reported
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** Statistically significant

by To, Kelvin Kai-Wang et al (2020) that older
age was significantly correlated with higher viral
load (Spearman’s p=0-48, 95% CI 0-074-0-75;
p=0-020).[20]. Also, Wang and his colleagues
suggested that the easy transmission even when
symptoms are mild; could explain the efficient
person-to-person transmission noted in health-
care settings;[21] that had been shown in the
current study. The significant low viral load
demonstrated in our cases who had fever or
dyspnea, this difference is not conclusive per
symptom, as it could partly be attributed to the
fact that all symptomatic cases in Saudi Arabia
receive imminent treatment per protocol as soon
they are discovered to be positive for COVID-19;
this explanation is supported by what had been
asserted by several researches that the
combined treatment of COVID-19 was
associated with a tendency to lower viral loads
and lower 1gG titers which warrants assessment
in larger trials [20,22—24]. The non- significant
relation between sociodemographic
characteristics and viral load could be verified if
further researches are conducted based on the
successive changes in viral load rather than one
point estimate [25].
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5. CONCLUSION AND RECOMMENDA-
TIONS

There is no difference in viral load between
symptomatic and asymptomatic COVID-19
cases, only significant differences were realized
with the symptomatic cases particularly those
who fever and dyspnea, that could explain the
rapid progressive dissemination of the virus in
the community; and lead to the conclusion that
the repeated assessment of viral load could be
more valuable and informative for assessing
progress of the COVID-19 on individual level
rather than comparison between positive cases.
Therefore, it is highly recommended to include
spaces for recording successive readings of viral
load in HESN application to facilitate monitoring
for its progress. Also, there is a need to conduct
further researches based on the changes of viral
load along the course of the disease and find out
the role of the demographic and clinical
determinants on these changes

6. LIMITATION OF THE STUDY

The main limitation of the current study comes in
line with what is known about the inherited
limitations in the record-based study design
where the researchers are confined to the
available data which are not essentially the
optimal data needed for the research, this fact
showed itself in the current study that only one
reading of the viral load was recorded in the
database, it would be more beneficial if several
readings were recorded to assess the changes of
the viral load along the course of each case.
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