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ABSTRACT
Many COVID-19 infected people remain asymptomatic, and hence the diagnosis at first 
presentation remains a challenge. Assessment at a presentation in primary care settings is 
usually done by visual triaging and basic clinical examination. This retrospective study 
involved investigating the medical e-records of COVID-19 positive patients who presented 
to a COVID-19 centre in Qatar for July 2020. The presence (symptomatic group) or the 
absence (asymptomatic group) of symptoms along with objective vital examination (ie; heart- 
rate (HR), temperature, haemoglobin saturation (SpO2)) were analysed and linked to the viral 
load (ie; cycle threshold (Ct)) of COVID-19 positive patients. Four hundred eighty-one symp-
tomatic (230 males) and 216 asymptomatic (101 males) patients were included. Compared to 
the asymptomatic male group, the symptomatic male group was older, had lower Ct value 
and SpO2, and higher temperature and HR. Compared to the females asymptomatic group, 
the symptomatic females group had lower Ct value, and higher temperature. Compared to 
the asymptomatic group, the symptomatic group had lower Ct value and SpO2, and higher 
temperature and HR. Compared to the asymptomatic group, the symptomatic group had 
lower Ct values (age groups [21–30], [31–40], [41–50] and [51–60]), higher temperature (age 
groups [21–30] and [31–40], Ct ranges [20.01–25.00] and [25.01–30.00]), higher HR (age 
groups [21–30] and [31–40], Ct range [15.01–20.00]); and lower SpO2 (age groups [41–50] 
and [51–60], Ct ranges [15.01–20.00] and [35.01–40.00]). Compared with asymptomatic 
patients, symptomatic patients with COVID-19 are most likely to be febrile, tachycardic, 
hypoxic and having higher viral load. Higher viral load was associated with higher HR, higher 
temperature, lower SpO2, but there was no relation between viral load and age.
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1. Introduction

Since the first report of the unusual cases of types of 
pneumonia attributed to Severe Acute Respiratory 
Syndrome Coronavirus-2 (SARS-CoV-2) in December 
2019 at Wuhan, China; COVID-19, cases have surged 
across the world causing considerable strain on the 
healthcare systems and unprecedented financial 
recession across the globe [1,2]. As of the 12th of 
November 2021, the reported cases in the World 
were 252,976,252, and the total deaths reported was 
at 5,099,860 [3]. The mortality rate varies from country 
to country and ‘seems’ low in countries with efficient 
public health and primary healthcare systems [4]. 
Qatar has one of the largest numbers of reported 
COVID-19 positive patients per population, but one 
of the lowest mortality rates [5,6]. As of the 12th of 
November 2021, the reported cases in Qatar were 
240,828, and the total deaths reported was at 611 
[3]. The SARS-CoV-2 virus spreads mostly through 
respiratory droplets during close face-to-face contact, 

with an average time from exposure to symptom 
onset is five days [7]. Initial reports from China 
showed a high prevalence of symptoms, which were 
mainly fever in 98%, cough in 77%, and myalgia in 
44% of patients examined [8]. However, a richer semi-
ology is starting to be reported in the literature [9– 
16]. In addition to the cardinal signs of COVID-19 (i.e.; 
fever (88–100%), cough (68–85%), and sputum (23– 
41%)), several other signs were reported [9–16]: anor-
exia (84%), asthenia (70–80%), headache (52–55%), 
ageusia (43%), anosmia (37%), abdominal pain (25%), 
neuromuscular involvement (19%), dyspnoea (18– 
85%), odynophagia (19–20%), myalgia (15–48%), con-
fusion (15%), chest pain (6–20%), stroke (6%), rhinitis 
(5%), nausea/vomiting (4–5%), diarrhoea (4–15%), and 
haemoptysis (0–5%). Later studies indicated that most 
of the infected individuals remain asymptomatic or 
mildly symptomatic [17]. In this context, a Cochrane 
review analysed 16 studies published between 
January and April 2020 based on symptoms and
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signs of COVID-19 patients [18]. It ‘appears’ there 
haven’t been any primary care-based studies as per 
literature review so far [18]. When patients are sus-
pected to have possible COVID-19 symptoms, they are 
investigated for the same by various testing methods 
such as reverse transcriptase-polymerase chain reac-
tion (RT-PCR) of nasal and oropharyngeal swabs, sal-
iva-based testing, rapid antigen tests, antibody tests, 
and high-resolution computed tomography scan of 
the chest. The most widely used diagnostic tool for 
the SARS-CoV-2 virus is sampling respiratory secre-
tions using RT-PCR testing of the viral RNA [19–21]. 
However, the sensitivity of testing varies depending 
on the adequacy of the specimen, collection techni-
que, time from exposure, and the specimen source 
[22]. RT-PCR test are reported with cycle threshold (Ct) 
values. This represents the number of amplification 
cycles required for the target gene to exceed 
a threshold level [23]. The Ct values are therefore 
inversely related to viral load and can provide an 
indirect method of quantifying the copy number of 
viral RNA in the sample [23].

In the initial stages of the pandemic, many coun-
tries struggled to get the COVID-19 test kits [24] and 
to ensure the appropriate use of diagnostic tests, 
healthcare organizations across the world were using 
clinical tools and triage systems to assess the prob-
ability of COVID-19. Quite often, this approach leads 
medical professionals working in high-incidence and 
low-resource areas to make decision about testing 
and the need for quarantine, based on their clinical 
evaluation [4,25]. To tackle the pandemic efficiently 
and use limited hospital and intensive care resources 
appropriately, clinicians need to triage and identify 
potential COVID-19 patients and higher risk groups 
early [25]. This is particularly relevant to countries 
where there is inadequate healthcare infrastructure 
at the secondary and tertiary care level [4].

In order to tackle the extremely high number of 
suspected COVID-19 patients, there have been a push 
across healthcare organisations to use more all-based 
assessment systems. Thus, the goal of this study was 
to evaluate if there is any association between symp-
toms status with age, clinical signs (heart-rate (HR), 
temperature, and haemoglobin saturation (SpO2)), 
and viral load, and to test if the viral load is associated 
with age and clinical signs.

2. Patients and methods

2.1. Case definition

This was a retrospective study, which analyses the 
medical e-records of the studied population. The 
authors identified anonymized patient electronic 
medical records by a database search for patients 
who presented to Rawdat Al Khail Health Centre (RAK- 

HC) for COVID-19 testing during July 2020. RAK-HC in 
Doha (Qatar) was designated as a COVID-19 assess-
ment and testing centre in early March 2020 after a 
surge of COVID-19 infections. In the exclusive COVID- 
19 centres, all patients were assessed, investigated, 
and managed at the primary care level. 
Asymptomatic patients with a confirmed contact 
with COVID-19 positive cases were included in the 
asymptomatic group. Patients with symptoms highly 
suspicious of COVID-19 with or without a positive 
contact were included in the symptomatic group.

2.2. Data collection and participants

The electronic medical records of this cohort of 
patients were assessed, and sex and age were noted. 
The following eight age groups were identified: [0– 
10], [11–20], [21–30], [31–40], [41–50], [51–60], [60– 
70], and > 71 years.

At the first presentation to the health centre, 
a visual triaging questionnaire was used as a tool 
to record the presenting symptoms, any history of 
contact with COVID-19 positive patients. This was 
done by medical professionals trained to recognize 
patients who looked unwell on the initial visual 
assessment. All patients assessed had their vital 
sign assessment done in a designated area with 
the following measurements done: tympanic tem-
perature, HR, and SpO2 using a standard finger 
probe pulse oximeter. Any abnormal findings 
(e.g.; fever, low SpO2) were alerted, and appropri-
ate upscaling of care with closer monitoring and 
management was initiated for the relevant cases.

2.3. Inclusion and exclusion criteria

Only patients who presented to Rawdat Al Khail Health 
Centre (RAK-HC) for COVID-19 testing during July 2020 
were included. Electronic medical records with missing 
data were excluded from the statistical analysis.

2.4. RT-PCR assay

All symptomatic patients and asymptomatic close 
contacts of COVID-19 positive patients had orophar-
yngeal and nasopharyngeal samples taken at the RAK- 
HC. These were then immediately transported and 
analysed using RT-PCR in the central laboratory of 
Hamad Hospital, the government-run secondary care 
organization in Qatar, as per the accepted Centres for 
Disease Control and Prevention guidelines [26]. The 
following six Ct ranges were identified: [10.00–15.00], 
[15.01–20.00], [20.01–25.00], [25.01–30.00], [30.01
–35.00], and [35.01–40.00].
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2.5. Statistical analysis

Categorical and quantitative data were expressed as 
number (%) and means ± standard deviations. The 
categorical and quantitative data of two groups (ie; 
asymptomatic vs. symptomatic, males vs. females) 
were compared via the two-sided chi-2 and Student 
t tests, respectively. Kruskal-Wallis test was used to 
compare mean data of symptomatic vs. asymptomatic 
groups according to eight age groups and six Ct 
ranges. Significance was set at 0.05%. Statistical ana-
lyses were performed using Statistical Package for the 
Social Sciences version 20.0 [SPSS Inc., Chicago, 
IL, USA].

2.6. Ethics statement

The research was approved by the research commit-
tee of the Primary Health Care Corporation (PHCC), 
which is the major government-funded primary 
healthcare provider in Qatar. The approval reference 
number is (Ref No. PHCC/DCR/2020/08/091). All the 
subjects gave informed consent and patient anonym-
ity was preserved.

3. Results

During the study period, 6950 patients were pre-
sented to the RAK-HC with possible COVID-19, and 
underwent RT-PCR testing. Amongst this cohort, 1017 
(14.6%) patients were tested positive. After analysing 
these patients medical e-records, some patient files 
have missing data (Ct value (n = 2), temperature 
(n = 254), HR (n = 178), SpO2 (n = 125)). The afore-
mentioned files were excluded from statistical analy-
sis, and therefore files of 697 patients were included 
in this study.

Table 1 exposes the distribution of Covid-19 
patients according to gender and presence or not of 
symptoms. There was no significant difference 
between the distribution frequencies of symptom 

prevalence between males and females. Compared 
to the asymptomatic group, the symptomatic group 
included higher frequencies of males (30.5 vs. 60.5%, 
respectively) and females (31.4 vs. 68.6%, 
respectively).

Table 2 exposes some descriptive statistics (i.e.; 
age, Ct value, temperature, HR, SpO2) in relation to 
gender. The main conclusions of Table 2 were: i) 
Males and females of the asymptomatic and sympto-
matic groups have similar data; but in the total sam-
ple, compared to males, females were younger, and 
had a higher SpO2, ii) Compared to males of the 
asymptomatic group, males of the symptomatic 
group were older, had lower Ct values and SpO2, 
and higher temperatures and HR; iii) Compared to 
females of the asymptomatic group, females of the 
symptomatic group had lower Ct values, and higher 
temperatures; and iv) Compared to the asymptomatic 
total group, the symptomatic total group had lower 
Ct values and SpO2, and higher temperatures and HR 
(Figure 1).

Table 3 exposes the comparison of vital signs 
between the symptomatic and asymptomatic groups 
among eight age groups. Statistical significant differ-
ences were noted for Ct, temperature, HR and SpO2. 
Compared to the asymptomatic group, the sympto-
matic group had i) lower Ct values for the age groups 
[21–30], [31–40], [41–50], and [51–60] years; ii) higher 
temperature values for the age groups [21–30] and 
[31–40] years; iii) higher HR values for the age groups 
[21–30] and [31–40] years; and iv) lower SpO2 values 
for the age groups [41–50] and [51–60] years.

Table 4 exposes the comparison of vital signs 
between the symptomatic and asymptomatic groups 
among six Ct ranges. Statistical significant differences 
were noted for temperature, HR and SpO2. Compared 
to the asymptomatic group, the symptomatic group 
had i) higher temperature values for the Ct ranges 
[20.01–25.00] and [25.01–30.00]; iii) higher HR values 
for the Ct range [15.01–20.00]; and iv) lower SpO2 

values for the Ct ranges [15.01–20.00] and [35.01– 
40.00].

4. Discussion

The main results of the present study including 697 
COVID-19 patients were that compared to the asymp-
tomatic patients (n = 216), the symptomatic patients 
(n = 481) have higher temperature (37.07 ± 0.50 vs. 
37.30 ± 0.71°C, respectively) and HR (90.74 ± 16.67 vs. 
93.91 ± 15.67 bpm, respectively), and lower Ct value 
(24.87 ± 6.06 vs. 22.07 ± 5.22, respectively) and SpO2 

(98.26 ± 1.34 vs. 98.00 ± 1.41, respectively). In addi-
tion, higher viral load was associated with higher HR, 
higher temperature, and lower SpO2, but there was no
relation between viral load and age.

Table 1. Covid-19 patients’ distribution according to gender 
and presence or not of symptoms.

Males Females
Total 

sample

Asymptomatic 
group

Count 101 115 216
% within 

diagnostic
46.8 53.2 100

% within gender 30.5 31.4 31.0
% of total sample 14.5 16.5 31.0

Symptomatic 
group

Count 230 251 481
% within 

diagnostic
47.8 52.2 100

% within gender 69.5* 68.6* 69.0*
% of total sample 33.0* 36.0* 69.0*

Total sample Count 331 366 697
% within gender 100 100 100
% of total sample 47.5 52.5 100

*p < 0.05 (two-sided Chi-2): asymptomatic vs. symptomatic (% within 
diagnostic or % within gender or % of total sample). 
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The present study revealed that the symptomatic 
and asymptomatic groups have similar ages, but 
symptomatic males were five years older than 
asymptomatic males (Table 2). Old age is a high- 

risk factor for serious outcomes in COVID-19 
patients [27]. A study done by Jin et al. [28] identi-
fied that males and females have a similar preva-
lence of COVID-19, but males were found to be

Figure 1. Descriptive statistics in relation to sign prevalence (n = 697).
(a). Age. (b). Cycle threshold (Ct). (c). Temperature. (d). Heart-rate. (e). Haemoglobin saturation (SpO2). Data were mean (□), standard deviation 
(Ι).*p-value (T Student test): Asymptomatic vs. Symptomatic. 
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more at risk for worse outcomes and death, inde-
pendent of age. However, no studies were found 
comparing symptomatology between the genders 
or age groups.

As compared to symptomatic patients, asympto-
matic patients had significantly lower mean body 
temperature (~0.25, ~0.18, ~0.32°C, respectively, 
for the total group, females, and males) (Table 2). 
A 2020 meta-analysis of studies conducted in 
China indicated that fever was the most prevalent 
symptom in 80.4% of COVID-19 patients [29], while 
the large case series of hospitalized COVID-19 posi-
tive patients in New York reported 30.7% to be 
febrile at triage [30].

In comparison to asymptomatic patients, the 
mean HRs for symptomatic patients were signifi-
cantly higher by ~ 3 bpm for the total group, and 
by ~ 5 bpm for the male group (Table 2). Tachycardia 
(in comparison to fever) was not found to be 
a strong predictor of COVID-19 in the studies con-
ducted in Singapore [31], but there is a need for 
further comparative studies correlating HRs with 
symptom prevalence.

In comparison to asymptomatic patients, the 
mean SpO2 for symptomatic patients were signifi-
cantly lower by ~ 0.26% for the total group, and by 
~ 0.45% for the male group (Table 2). An 

observational study of adult patients with COVID- 
19 admitted to one acute hospital trust in the UK 
showed patients who deteriorated in the hospital 
experienced rapidly worsening respiratory failure, 
with low SpO2, as compared to minor abnormal-
ities in other vital sign parameters [32]. Hence, this 
is an important sign to be monitored in COVID-19 
patients.

We observed a significant difference between 
symptomatic and asymptomatic COVID-19 positive 
individuals to their viral loads as measured by the Ct 
values (Table 4). Some studies have indicated an 
inverse correlation of initial viral load with duration 
and severity of COVID-19 symptoms [33], but 
a systematic review of 18 studies indicated that 
lower Ct values are potentially associated with worse 
outcomes in COVID-19 patients [34]. Earlier studies in 
China indicated viral shedding (measured by Ct 
values) in confirmed COVID-19 patients peaked on or 
before symptom onset, with possible transmission 
happening before first symptoms in the index case 
[35]. Further studies are required comparing Ct values 
with symptomatology and disease outcomes, as the 
results from past studies are conflicting and the pre-
sent study could not find a significant correlation.

There was a significant correlation of Ct values to 
vital sign parameters of temperature, HR, and SpO

Table 3. Symptom prevalence, cycle threshold (Ct), temperature (T), heart-rate (HR), and haemoglobin saturation (SpO2) among 
different age groups.

Age  
groups n

% within  
diagnostic

% 
within 

age 
groups

% of  
total Age Ct T HR SpO2

Asymptomatic [0–10] 27 12.5 46.6 3.9 5.37 ± 2.31 25.36 ± 6.80 37.22 ± 0.49 102.59 ± 16.93 98.48 ± 1.09
[11–20] 19 8.8 30.2 2.7 14.89 ± 3.20 23.46 ± 5.63 37.24 ± 0.61 100.63 ± 17.81 97.63 ± 1.30
[21–30] 55 25.5 35.3 7.9 26.36 ± 2.56 24.29 ± 6.05 37.05 ± 0.46 87.07 ± 16.35 98.44 ± 1.26
[31–40] 52 24.1 24.2 7.5 34.79 ± 2.85 25.49 ± 5.55 37.08 ± 0.43 86.08 ± 12.52 98.25 ± 1.62
[41–50] 29 13.4 25.9 4.2 44.97 ± 2.82 26.22 ± 6.35 37.03 ± 0.53 89.00 ± 14.91 98.41 ± 1.09
[51–60] 24 11.1 35.8 3.4 54.42 ± 3.03 25.08 ± 6.41 36.95 ± 0.52 94.08 ± 18.14 98.46 ± 1.10
[61–70] 7 3.2 33.3 1.0 63.57 ± 3.15 20.30 ± 5.8 36.97 ± 0.59 79.14 ± 15.46 96.86 ± 1.57

≥ 71 3 1.4 60.0 0.4 79.33 ± 1.15 25.07 ± 4.69 36.40 ± 0.10 86.67 ± 6.11 97.67 ± 0.58
Total 216 100 31.0 31.0 32.31 ± 16.57 24.87 ± 6.06 37.07 ± 0.50 90.74 ± 16.67 98.26 ± 1.34

Symptomatic [0–10] 31 6.4 53.4 4.4 5.74 ± 2.84 24.06 ± 4.70 37.35 ± 0.74 104.94 ± 16.25 98.74 ± 1.18
[11–20] 44 9.1 69.8 6.3 15.45 ± 2.65 22.56 ± 5.27 37.22 ± 0.45 96.36 ± 18.43 98.16 ± 1.27
[21–30] 101 21.0 64.7 14.5 26.99 ± 2.48 21.61 ± 5.07 37.29 ± 0.76 92.69 ± 15.79 98.10 ± 1.40
[31–40] 163 33.9 75.8 23.4 35.12 ± 2.77 21.86 ± 5.56 37.40 ± 0.74 93.33 ± 14.87 98.17 ± 1.23
[41–50] 83 17.3 74.1 11.9 44.58 ± 2.84 22.54 ± 5.08 37.23 ± 0.65 92.64 ± 14.42 97.61 ± 1.76
[51–60] 43 8.9 64.2 6.2 54.79 ± 2.56 21.20 ± 4.34 37.25 ± 0.68 94.35 ± 14.89 97.49 ± 1.14
[61–70] 14 2.9 66.7 2.0 65.07 ± 3.52 21.79 ± 6.28 36.95 ± 0.79 84.86 ± 13.33 97.14 ± 1.61

≥ 71 2 0.4 40.0 0.3 84.00 ± 14.14 21.16 ± 3.61 37.80 ± 0.28 84.00 ± 14.14 97.50 ± 0.71
Total 481 100 69.0 69.0 34.19 ± 14.08 22.07 ± 5.22 37.30 ± 0.71 93.91 ± 15.67 98.00 ± 1.41

Total sample [0–10] 58 8.3 100 8.3 5.57 ± 2.59 24.67 ± 5.76 37.29 ± 0.64 103.84 ± 16.47 98.62 ± 1.14
[11–20] 63 9.0 100 9.0 15.29 ± 2.81 22.84 ± 5.35 37.23 ± 0.50 97.65 ± 18.21 98.00 ± 1.30
[21–30] 156 22.4 100 22.4 26.77 ± 2.52 22.55 ± 5.57 37.20 ± 0.68 90.71 ± 16.17 98.22 ± 1.36
[31–40] 215 30.8 100 30.8 35.04 ± 2.79 22.74 ± 5.76 37.32 ± 0.69 91.57 ± 14.65 98.19 ± 1.33
[41–50] 112 16.1 100 16.1 44.68 ± 2.83 23.49 ± 5.65 37.19 ± 0.62 91.70 ± 14.57 97.82 ± 1.65
[51–60] 67 9.6 100 9.6 54.66 ± 2.72 22.59 ± 5.46 37.14 ± 0.64 94.25 ± 15.99 97.84 ± 1.21
[61–70] 21 3.0 100 3.0 64.57 ± 3.40 21.29 ± 5.84 36.96 ± 0.71 82.95 ± 13.96 97.05 ± 1.56

≥ 71 5 0.7 100 0.7 81.20 ± 7.56 23.50 ± 4.34 36.96 ± 0.78 85.60 ± 8.41 97.60 ± 0.55
Total 697 100 100 100 33.61 ± 14.91 22.94 ± 5.64 37.23 ± 0.66 92.93 ± 16.04 98.08 ± 1.39

Asymptomatic vs. symptomatic according to age groups Kruskal- 
Wallis test

3.4747 32.4745 13.1635 7.3849 6.4115

p-value 0.062 0.001abcd 0.0003ab 0.006ab 0.011 cd

Data were % and mean ± SD for categorical and quantitative data, respectively. 
Age in years, HR in bpm, SpO2 in %, and T in ° C. 
*p-value (Kruskal–Wallis test) < 0.05: asymptomatic vs. symptomatic for age groups: a [21–30]; b [31–40]; c[41–50]; d[51–60]. 
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2, but no correlation was found with age. Past studies 
did indicate that high viral load was associated with 
hypoxemia and adverse outcomes [27].

In summary, symptomatic COVID-19 patients in the 
study population had a higher mean body tempera-
ture, higher HR, and lower SpO2 levels as compared to 
the asymptomatic group of patients. Additionally, Ct 
values correlated to symptoms measured tempera-
ture, HR, and SpO2, but no correlation was found 
between Ct values and age.

The findings of the present study only partly confirm 
our hypothesis of vital signs predicting viral load. 
However, the authors believe that this study can pave 
way for future research on implications of clinical pre-
sentation of COVID-19 patients and their relationship 
with viral load. Using technological innovations to aid 
diagnosis and management of COVID-19 has been gen-
erating considerable interest among healthcare organi-
zations. Developing protocols based on clinical 
parameters at first presentation and aiding the diagnos-
tic process by developing predictors using artificial 
intelligence and machine learning techniques could 
potentially offer a large-scale solution for the control 
of the COVID-19 pandemic [36].

The present study has three limitations. First, even 
though the study population encompassed a wide 
variety of demographics, the population group is 
comparatively small as this is a single centre-based 
study. Secondly, this was a retrospective study that 
does not allow to examine some clinical and labora-
tory parameters in dynamics. Furthermore, due to the 
nature of the research, ‘follow-up’ of patients cannot 
be realized. In this regard, the results and conclusions 

of this study should be interpreted with caution. 
Thirdly, the lack of data related to the medical profile 
of patients (i.e.; chronic illness, types of the illnesses) is 
a third limitation. It is possible that there is an asso-
ciation between co-morbidity and viral load.

5. Conclusion

To conclude, compared with asymptomatic patients, 
symptomatic patients with COVID-19 are most likely 
to be febrile, tachycardic, hypoxic and having higher 
viral load. Symptomatic and febrile patients may have 
a higher viral load as measured by the Ct values of the 
RT-PCR testing, but the clinical validity of measuring 
Ct values to predict severity and outcomes in COVID- 
19 patients’ needs further research. COVID-19 out-
come is effectively predicted by immediate, objective, 
and culturally generalizable measures available at the 
time of clinical presentation. These findings may also 
help inform timely and effective strategies aimed at 
optimizing healthcare delivery in regions of the world 
are anticipating additional waves of COVID-19.

6. Recommendations

We recommend that monitoring (eg; patient being 
sent home with a monitor) vital signs is pertinent in 
probable COVID-19 patients presenting to a primary 
care centre for testing. However, there is a lack of 
robust evidence in the significance of measuring Ct 
values of RT-PCR tests depicting viral loads to predict 
outcomes and hence the suggestion to conduct 
further studies to identify the value of the same.

Table 4. Symptom prevalence, cycle threshold (Ct), temperature (T), heart rate (HR) and haemoglobin saturation (SpO2) in 
different Ct ranges.

Ct Range n
% within 

diagnostic
% within 
Ct range

% of 
total Ct Age T HR SpO2

Asymptomatic [10.00–15.00] 1 0.5 20.0 0.1 14.73 5 37.4 116 98
[15.01–20.00] 61 28.2 22.8 8.8 17.71 ± 1.30 31.93 ± 17.93 37.18 ± 0.64 91.16 ± 17.09 98.31 ± 1.42
[20.01–25.00] 53 24.5 27.6 7.6 22.73 ± 1.33 33.45 ± 16.36 37.05 ± 0.51 90.45 ± 17.17 98.19 ± 1.32
[25.01–30.00] 51 23.6 40.2 7.3 27.59 ± 1.55 32.49 ± 13.16 36.95 ± 0.37 89.12 ± 16.67 98.25 ± 1.18
[30.01–35.00] 41 19.0 45.6 5.9 32.65 ± 1.36 31.71 ± 18.93 37.09 ± 0.39 91.54 ± 15.24 98.17 ± 1.53
[35.01–40.00] 9 4.2 56.3 1.3 36.25 ± 0.93 33.00 ± 15.91 37.09 ± 0.29 92.33 ± 19.04 98.89 ± 0.78

Total 216 100 31.0 31.0 24.87 ± 6.06 32.31 ± 16.57 37.07 ± 0.50 90.74 ± 16.67 98.26 ± 1.34
Symptomatic [10.00–15.00] 4 0.8 80.0 0.6 14.64 ± 0.11 41.25 ± 16.46 37.30 ± 0.95 104.00 ± 10.42 97.75 ± 0.50

[15.01–20.00] 206 42.8 77.2 29.6 17.60 ± 1.27 35.28 ± 13.47 37.37 ± 0.72 95.02 ± 15.70 97.97 ± 1.34
[20.01–25.00] 139 28.9 72.4 19.9 22.05 ± 1.33 33.69 ± 15.07 37.31 ± 0.72 95.20 ± 15.06 98.09 ± 1.25
[25.01–30.00] 75 15.8 59.8 10.9 26.98 ± 1.38 33.54 ± 14.30 37.25 ± 0.68 92.91 ± 17.12 97.82 ± 1.90
[30.01–35.00] 49 10.2 54.4 7.0 31.82 ± 1.17 30.86 ± 13.20 37.09 ± 0.59 87.37 ± 14.13 98.27 ± 1.34
[35.01–40.00] 7 1.5 43.8 1.0 36.56 ± 0.90 38.14 ± 12.39 37.41 ± 0.76 86.14 ± 11.02 97.57 ± 0.79

Total 481 100 69.0 69.0 22.07 ± 5.22 34.19 ± 14.08 37.30 ± 0.71 93.91 ± 15.67 98.00 ± 1.41
Total sample [10.00–15.00] 5 0.7 100 0.7 14.66 ± 0.11 34.00 ± 21.59 37.32 ± 0.83 106.40 ± 10.50 97.80 ± 0.45

[15.01–20.00] 267 38.3 100 38.3 17.62 ± 1.27 34.52 ± 14.64 37.32 ± 0.71 94.14 ± 16.07 98.05 ± 1.37
[20.01–25.00] 192 27.5 100 27.5 22.24 ± 1.36 33.62 ± 15.40 37.24 ± 0.68 93.89 ± 15.77 98.11 ± 1.26
[25.01–30.00] 127 18.2 100 18.2 27.23 ± 1.47 33.12 ± 13.81 37.13 ± 0.59 91.39 ± 16.98 97.99 ± 1.66
[30.01–35.00] 90 12.9 100 12.9 32.19 ± 1.32 31.24 ± 15.97 37.09 ± 0.51 89.27 ± 14.71 98.22 ± 1.42
[35.01–40.00] 16 2.3 100 2.3 36.38 ± 0.90 35.25 ± 14.26 37.23 ± 0.55 89.63 ± 15.87 98.31 ± 1.01

Total 697 100 100 100 22.94 ± 5.64 33.61 ± 14.91 37.23 ± 0.66 92.93 ± 16.04 98.08 ± 1.39
Asymptomatic vs. symptomatic according to Ct ranges Kruskal-Wallis 

test
32.4744 3.4748 13.1635 7.3849 6.4115

p-value 0.001bcd 0.062 0.001bc 0.006a 0.011ae

Data were % and mean ± SD for categorical and quantitative data, respectively. 
Age in years, HR in bpm, SpO2 in %, and T in ° C. 
*p-value (Kruskal–Wallis test) < 0.05: asymptomatic vs. symptomatic for Ct ranges: 
a[15.01–20.00]; b[20.01–25.00]; c[25.01–30.00]; d[35.01–40.00]; e[35.01–40.00]. 
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Further research is needed to develop protocols that 
use clinical and diagnostic tools to predict COVID-19 
outcomes.

Acknowledgments

Open Access funding provided by the Qatar National 
Library.

Disclosure statement

No potential conflict of interest was reported by the author(s).

Funding

This research received no specific grant from any funding 
agency in the public, commercial or not-for-profit sectors.

ORCID
Ismail Dergaa http://orcid.org/0000-0001-8091-1856
Amine Souissi http://orcid.org/0000-0003-2072-2425
Abdul Rafi Mohammed http://orcid.org/0000-0003-3116- 
4318
Helmi Ben Saad http://orcid.org/0000-0002-7477-2965

References

[1] Musa S, Dergaa I, Mansy O. The puzzle of Autism in the 
time of COVID 19 pandemic:“Light it up Blue”. Psychol 
Educ J. 2021;58(5):1861–9.

[2] Trabelsi K, Ammar A, Masmoudi L, et al. Globally 
altered sleep patterns and physical activity levels by 
confinement in 5056 individuals: ECLB COVID-19 inter-
national online survey. Biol Sport. 2021;38(4):495–506.

[3] World Health Organization. Weekly epidemiological 
update-29 December 2020. Geneva (CH): WHO; 2020.

[4] Hopman J, Allegranzi B, Mehtar S. Managing COVID-19 
in low- and middle-income countries. JAMA. 2020;323 
(16):1549–1550.

[5] Varma A, Dergaa I, Ashkanani M, et al. Analysis of Qatar’s 
successful public health policy in dealing with the Covid- 
19 pandemic. Int J Med Rev Case Rep. 2021;5(2):6–11.

[6] Dergaa I, Varma A, Tabben M, et al. Organising football 
matches with spectators during the COVID-19 pan-
demic: what can we learn from the Amir Cup Football 
Final of Qatar 2020? A call for action. Biol Sport. 
2021;38(4):677–681.

[7] Wiersinga WJ, Rhodes A, Cheng AC, et al. 
Pathophysiology, transmission, diagnosis, and treat-
ment of coronavirus disease 2019 (COVID-19): a 
review. JAMA. 2020;324(8):782–793.

[8] Huang C, Wang Y, Li X, et al. Clinical features of 
patients infected with 2019 novel coronavirus in 
Wuhan, China. Lancet. 2020;395(10223):497–506.

[9] Mohammed A. Should all patients having planned 
procedures or surgeries be tested for COVID-19. Am 
J Surg Clin Case Rep. 2020;2(2):1–3.

[10] Lechien JR, Chiesa-Estomba CM, Place S, et al. YO-IFOS 
C-TFo. Clinical and epidemiological characteristics of 
1420 European patients with mild-to-moderate corona-
virus disease 2019. J Intern Med. 2020;288(3):335–344.

[11] Popov GT, Baymakova M, Vaseva V, et al. Clinical char-
acteristics of hospitalized patients with COVID-19 in 
Sofia, Bulgaria. Vector Borne Zoonotic Dis. 2020;20 
(12):910–915.

[12] Li R, Tian J, Yang F, et al. Clinical characteristics of 225 
patients with COVID-19 in a tertiary hospital near 
Wuhan, China. J Clin Virol. 2020;127::104363.

[13] Wang D, Hu B, Hu C, et al. Clinical characteristics of 138 
hospitalized patients with 2019 novel coronavirus-infected 
pneumonia in Wuhan, China. JAMA. 2020;323 
(11):1061–1069.

[14] Zhang JJ, Dong X, Cao YY, et al. Clinical characteristics 
of 140 patients infected with SARS-CoV-2 in Wuhan, 
China. Allergy. 2020;75(7):1730–1741.

[15] Guan WJ, Ni ZY, Hu Y, et al. China medical treatment expert 
group for C. clinical characteristics of coronavirus disease 
2019 in China. N Engl J Med. 2020;382(18):1708–1720.

[16] Ketfi A, Chabati O, Chemali S, et al. Profil clinique, 
biologique et radiologique des patients Algeriens hos-
pitalises pour COVID-19: donnees preliminaires. Pan Afr 
Med J. 2020;35(Suppl 2):77.

[17] Kronbichler A, Kresse D, Yoon S, et al. Asymptomatic 
patients as a source of COVID-19 infections: a systematic 
review and meta-analysis. Inter J Infect Dis. 
2020;98:180–186.

[18] Struyf T, Deeks JJ, Dinnes J, et al. Signs and symptoms 
to determine if a patient presenting in primary care or 
hospital outpatient settings has COVID-19 disease. 
Cochrane Database Syst Rev. 2020;71:CD013665. 
doi:10.1002/14651858.CD013665 .

[19] Tang YW, Schmitz JE, Persing DH, et al. Laboratory 
diagnosis of COVID-19: current issues and challenges. 
J Clin Microbiol. 2020;58(6):e00512–00520.

[20] Varma A, Dergaa I, Zidan M, et al. Covid-19:“Drive thru 
swabbing hubs”–safe and effective testing for travel-
lers. J Med Res. 2020;6(6):311–312.

[21] Varma A, Abubaker M, Dergaa I. Extensive saliva based 
COVID-19 testing–the way forward to curtail the global 
pandemic. J Med Res. 2020;6(6):309–310.

[22] Kucirka LM, Lauer SA, Laeyendecker O, et al. 
Variation in false-negative rate of reverse transcrip-
tase polymerase chain reaction–based SARS-CoV-2 
tests by time since exposure. Ann Intern Med. 
2020;173(4):262–267.

[23] Tom MR, Mina MJ. To interpret the SARS-CoV-2 test, 
consider the cycle threshold value. Clinl Infect Dis. 
2020;71(16):2252–2254.

[24] Akinwotu E. Experts sound alarm over lack of Covid-19 
test kits in Africa. The Guardian. 2020: 26.

[25] Emanuel EJ, Persad G, Upshur R, et al. Fair allocation of 
scarce medical resources in the time of Covid-19. 
N Engl J Med. 2020;382(21):2049–2055.

[26] Center for Disease Control and Prevention. Interim 
guidelines for collecting, handling, and testing clinical 
specimens for COVID-19: interim guidelines for collect-
ing, handling, and testing clinical specimens from per-
sons for coronavirus disease 2019 (COVID-19). 
[cited2021 Nov 14]. Available from: https://www.cdc. 
gov/coronavirus/2019-ncov/lab/guidelines-clinical- 
specimens.html

[27] Shlomai A, Ben-Zvi H, Glusman Bendersky A, et al. 
Nasopharyngeal viral load predicts hypoxemia and dis-
ease outcome in admitted COVID-19 patients. Crit Care. 
2020;24(1):539.

[28] Jin JM, Bai P, He W, et al. Gender differences in patients 
with covid-19: focus on severity and mortality. Front
Public Health. 2020;8:152.

8 I. DERGAA ET AL.

https://doi.org/10.1002/14651858.CD013665
https://www.cdc.gov/coronavirus/2019-ncov/lab/guidelines-clinical-specimens.html
https://www.cdc.gov/coronavirus/2019-ncov/lab/guidelines-clinical-specimens.html
https://www.cdc.gov/coronavirus/2019-ncov/lab/guidelines-clinical-specimens.html


[29] Zhu J, Ji P, Pang J, et al. Clinical characteristics of 3062 
COVID-19 patients: a meta-analysis. J Med Virol. 
2020;92(10):1902–1914.

[30] Richardson S, Hirsch JS, Narasimhan M, et al. 
Presenting characteristics, comorbidities, and out-
comes among 5700 patients hospitalized with 
COVID-19 in the New York City area. JAMA. 
2020;323(20):2052–2059.

[31] Ng D, Choy C, Chan Y. National centre for infectious 
diseases COVID-19 outbreak research team. In: Fever 
patterns, cytokine profiles, and outcomes in COVID-19 
open forum infect dis. 2020;7(9):ofaa375. doi:10.1093/ 
ofid/ofaa375.

[32] Pimentel MAF, Redfern OC, Hatch R, et al. Trajectories 
of vital signs in patients with COVID-19. Resuscitation. 
2020;156:99–106.

[33] Argyropoulos KV, Serrano A, Hu J, et al. Association 
of initial viral load in severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2) patients with out-
come and symptoms. Am J Patholog. 2020;190 
(9):1881–1887.

[34] Rao SN, Manissero D, Steele VR, et al. A narrative 
systematic review of the clinical utility of cycle thresh-
old values in the context of COVID-19. Infect Dis Ther. 
2020;9(3) ;573–586.

[35] He X, Lau EH, Wu P, et al. Temporal dynamics in viral 
shedding and transmissibility of COVID-19. Nat Med. 
2020;26(5):672–675.

[36] Hassanien A, Dey N, Elghamrawy S. Big data analytics 
and artificial intelligence against COVID-19: innovation 
vision and approach. Cham: Springer International
Publishing; 2020.

LIBYAN JOURNAL OF MEDICINE 9

https://doi.org/10.1093/ofid/ofaa375
https://doi.org/10.1093/ofid/ofaa375

	Abstract
	1.  Introduction
	2.  Patients and methods
	2.1.  Case definition
	2.2.  Data collection and participants
	2.3.  Inclusion and exclusion criteria
	2.4.  RT-PCR assay
	2.5.  Statistical analysis
	2.6.  Ethics statement

	3.  Results
	4.  Discussion
	5.  Conclusion
	6.  Recommendations
	Acknowledgments
	Disclosure statement
	Funding
	References

