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ABSTRACT

Background: Throughout unexplained cases of pneumonia, a new human coronavirus
first found in Wuhan, China in December 2019 had spread worldwide. Viral loads from
respiratory samples were measured and considered an indication of active virus
replication and used for monitoring severe viral respiratory tract infections routinely.
Obijective: is to evaluate if the nasopharyngeal viral load has any link with known
clinical parameters at disease progression in cases infected with (SARS-CoV-2) during
the early three months (May, June, July /2020) of the epidemic in Fayoum University
Hospitals. Methodology: Nasopharyngeal swabs were taken from cases with severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2) and viral loads were detected
by real-time Reversed transcriptase polymerase chain reaction (RT-PCR) according to
cycle threshold (Ct) where high viral load means Ct value <25, moderate viral load; Ct
value is from 25 to 35 and low viral load means Ct value >35. Results: Moderate and
high NP viral load were significantly higher in patients with fever, upper respiratory
tract symptoms, bone aches, and vomiting. High levels of both CRP (p=0.021) and CT
findings (p=0.005) were significantly associated with moderate and high viral load.
There were significant differences between viral loads groups as regards the occupation
of HCWs (p=0.005). Conclusion: SARS-CoV-2 viral load were high in the nasopharynx
at the early phase of infection; also high viral load were noticed more in HCWs.

INTRODUCTION severity of disease, in spite of updated studies have been
handicapped by the shortage of viral load
The novel 2019 coronavirus [severe acute quantification”.

respiratory syndrome coronavirus 2 (SARS-CoV-2)]
was first announced in December 2019 in Wuhan,
China, and has led thus far in remarkable worldwide
morbidity and mortality *. In spite of coronavirus
disease 2019 (COVID-19) has affected around
78,998,403 cases globally, there is still broad gaps
remaining in our understanding of severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2)
pathogenesis which include the link between levels of
replication of virus and severity of disease 2.

Additional viral studies of SARS-CoV-2 are needed
that will be performed not only using respiratory
samples but also blood samples °. The initial cause of
death is respiratory failure in COVID-19 patients, but
complications appearing from a hyperactivity of
immune response and vascular damage are in addition
an important presentation in both pulmonary and extra-
pulmonary systems. In addition, it was suggested that
viremia which is detected in plasma utilizing a
qualitative viral detection assay might be linked to

Together, these detections suggest that the systemic
SARS-CoV-2 viral circulation and expanse of plasma
viremia is important in COVID-19 outcomes prediction
but there is small known data concerning it *.

Moreover, Yang Liu et al, 2021 reported that
relative SARS-CoV-2 RNA load in the nasopharynx is
closely related to COVID-19 severity °.

The current study aimed to evaluate the link between
nasopharyngeal viral load and clinical parameters
during disease progression in cases infected with
(SARS-CoV-2) during the early months of the epidemic
in Fayoum University Hospitals (May, June and July
2020).

METHODOLOGY

Study design:

A retrospective cohort study was conducted in Chest
Department in collaboration with Clinical and Chemical
Pathology Department, Faculty of Medicine, Fayoum

Egyptian Journal of Medical Microbiology

ejmm.journals.ekb.eg info.ejmm22@gmail.com


mailto:hma05@fayoum.edu.eg

Abdelaziz et al. / Viral loads of SARS-CoV-2, Volume 31/ No. 4 / October 2022 1-4

University, over three months in the period from April
2020 to June 2020. The study included 84 hospitalized
patients with suspected COVID 19 infection. The
Ethical Committee of Fayoum University approved this
study (Approval number: R 149; Session: 78; Date: 15-
11-2020).

Nasopharyngeal swabs were obtained from all cases
with suspicious COVID-19 infection, during the first
three days of appearance of symptoms.

Trained medical personnel collect  the
nasopharyngeal swabs. Samples were sent in viral
transport media (VTM)/PerkinElmer pipeline and to the
Clinical Pathology Laboratory at 4 °C for further
testing.

Samples:

Nasopharyngeal (NP) swabs were obtained using
flocked NP swabs and transported to the laboratory in
universal viral transport media (UTM-RT® System,
Copan Diagnostics, Murrieta, CA, USA) at 4 °C within
1 — 2 hours of collection. All samples were transported
to the lab in VTM.

RT-PCR for SARS-CoV-2 virus:

Extraction was done according to manufacture
instructions using (Prepito Viral DNA/RNA300) Kkit,
Perkin Elmer, in LabTurbo 48C instrument, Taiwan;
which is based on fully automated sample preparation
and nucleic acid extraction and purification.

That was followed by RT-PCR amplification and
detection of two target regions in SARS-CoV-2 genome
(ORF and N gene) using SARS-CoV-2/SARS-CoV
Multiplex real time PCR detection kit (COVID-19
genesig® Real-Time PCR assay), Primerdesign, in
DNA Technology RT-PCR DTlite 4 instrument, Russia.

We used Ct (cycle threshold) values of ORF gene as
semi-quantitative measures for viral load, and
accordingly we divided the patients into three groups.
Patients with high viral load; having Ct value <25, with
moderate viral load; Ct value from 25 to 35 and those
with low viral load having Ct value >35 °.

Statistical analysis

Data was collected, coded, and analyzed using the
Statistical Package for Social Science (SPSS) software
version 28. A descriptive analysis in the form of means
and standard deviations was calculated for numerical
data, number, and percent for qualitative data,
comparing between groups that was done using (chi-
square) test for qualitative data. The level of statistical
significance was < 0.05

RESULTS

Eighty-four hospitalized patients with COVID-19
(diagnosis of COVID-19 based on testing of
nasopharyngeal swabs) were incorporated in the study,
the mean age was 26.6 £ 4.7, 39% (33 cases) were
females and 60% (51 cases) were males. Regarding
their occupation, 64% were health care workers. The
duration of hospital stay was 6.5 (3-18) days (table 1).

Table 1: Demographic data of patients and
duration of hospital stay

Patients data Number (n)=84
Age 26.6+4.7
Sex [Female] 33 (39.3%)
[male] 51 (60.7%)
Occupation [HCW] 54 (64.3%)
Hospital stays (days) 6.5 (3-18)

Table (2) showed the clinical symptoms, signs and
radiological affection of the enrolled patients at time of
admission. Symptoms were fever, sore throat, cough,
dyspnea, fatigue, anosmia, bone ache, upper respiratory
and vomiting and signs was hypoxia.

Table 2: Clinical symptoms, signs and radiological
affection of patients at time of admission

Symptoms (n=84)
Fever 36 (42.9%)
Sore throat 9 (10.7%)
Cough 30 (35.7%)
Dyspnea 9 (10.7%)
Fatigue 9 (10.7%)
Anosmia 6 (7.1%)
Bone ache 3 (3.6%)
Upper respiratory 3 (3.6%)
Vomiting 3 (3.6%)
Oxygen saturation 85% 3(3.7%)
GGO or consolidation 30 (35.7%)

We reported SARS-CoV-2 viral loads analysis in
table (3). Among hospitalized individuals, they had
detectable SARS-CoV-2 RNA at the time of initial
sample collection by nasopharyngeal swabs. Detection
of respiratory tract SARS-CoV-2 RNA was generally
low (24 patients), moderate (27 patients) and high (33
patients) °. Mean age was 28.0 + 5.47 in low viral loads,
25.7 £ 5.9 in moderate viral loads and 28.6 = 5.6 in high
viral loads. Significant differences were found between
viral loads groups as regards health care worker as an
occupation (p=0.005).
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Low (24) Moderate (27) High (33) P value
Sex Female 9(27.3) 15 (45.5) 9(27.3) 0.081
Males 15 (29.4) 12 (23.5) 24 (47.1)
Age Mean +SD 28.0 £5.47 25.7+5.9 28.6+5.6 0.131
HCWSs | yes 6 (16.7) 21 (38.9) 24 (44.4) 0.005
No 15 (50.0) 6 (20.0) 9 (30.0)

Moderate and high nasopharyngeal viral loads were
significantly higher in patients with fever, upper
respiratory tract symptoms, bone aches and vomiting. In
addition, high levels of both C-reactive protein (CRP)
(p=0.021) and CT findings (p=0.005) were significantly
higher in patients with moderate and high viral load as
shown in table (4). Two cases aged above forty died
were reported with moderate and high viral loads at the
time of diagnosis.

Table 4: The relation between the viral loads and the
clinical presentation

Low n Moderate & P

(%) Highn (%) | value

Fever yes 6 (16.7) 30 (83.3) 0.036
No | 18(37.5) 30 (62.5)

Upper yes | 3(100%) 0 0.021
respiratory | No 21(25.9) 60 (74.1)

Sore throat | yes 0 9 (100) 0.054
No 24 (32) 51(68.0)

Cough yes 9 (30) 21(70) 0.829
No | 15(27.8) 39 (72.2)

Dyspnea yes 3(33.3) 6 (66.7) 0.710
No 21(28) 54 (72.0)

Fatigue yes 3(33.3) 6 (66.7) 0.710
No 21(28) 54 (72.0)

Bone ache yes | 3(100%) 0 0.021
No 21(25.9) 60 (74.1)

Vomiting yes | 3 (100%) 0 0.021
No 21(26.9) 60 (74.1)

Anosmia yes 3 (50) 3 (50) 0.346
No | 24(29.6) 57 (73.1)

CRP +ve 9 60 0.021

-ve 15 0

Oxygenatio | yes 0 3 (100) 0.554
n <=85% No | 24(29.6) 57 (70.4)

Lung yes 3 (10) 27 (90) 0.005
affectionby | No | 21(38.9) 33 (61.1)

CT
DISCUSSION

Coronaviruses can be transmitted primarily by close
contact of respiratory droplets, which are caused by
coughing, sneezing, talking and breathing. This can
explain and lead to the detection of SARS-CoV-2 viral
loads with upper and lower respiratory symptoms.
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We showed that viral loads were high in hospitalized
patients and those having more severe symptoms.
These results confirmed that the peak of viral loads was
after starting of symptom and assist the initial Asian
cohorts’ results, which showed that viral load in throat
swabs peaks during the pre-symptomatic phase of the
disease and drop slowly to reach an undetectable level
by day 18 to 21 .

We believe that high viral loads are seen in
mild symptoms such as vomiting, bone aches and upper
respiratory tract symptoms rather than lower respiratory
tract symptoms, as they will be a reflection of the time
from start of infection. When we perform interpretation
within our present understanding of the natural history
of COVID-19; these findings will be appealing.

Wolfel et al, ® reported that cases with COVID-19
infections had peaks of upper respiratory viral loads
within the first week of development of symptom.

Liu et al, ® showed that viral loads of mild cases are
significantly lower in comparison with severe cases.

Levels of moderate and high of SARS-CoV-2 loads
were linked to the inflammatory marker and the severity
of disease, including elevated CRP and CT findings *°.

Association between SARS-CoV-2 viral loads with
CRP level, showed that the activity of viral infection
could share to the hyper-inflammatory state that is a
sign of severe COVID-19 *°.

Since the start of the pandemic of coronavirus 2019
(covid-19), workers at healthcare have appeared an
amazing adaptability and professional commitment in
spite of hazards of becoming infected and transmitting
infection to others™.

Health care workers at front line who are typically in
closest proximity with confirmed COVID19 patients
represent 11% of US COVID19 cases according to the
first national level data released by the Centers for
Disease Control and Prevention (CDC) *.

Based on this preliminary data, this study showed a
significant difference between the low, moderate and
high nasopharyngeal viral loads (p=0.005).

CONCLUSION

SARS-CoV-2 viral load were high in the
nasopharynx at the early phase of infection; higher
nasopharyngeal viral loads were noticed in HCWs.
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