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ABSTRACT

Following the emergence and global spread of coronavirus disease 2019 (COVID-19), a pandemic
was declared by the World Health Organization on March 11, 2020. Real-time RT-PCR is considered
the gold standard confirmatory test for COVID-19. Cycle threshold (Ct) values are being utilized to
diagnose or predict SARS-CoV-2 infection. This practice has a significant clinical utility as Ct values
can be correlated with the viral load. Ct values play a crucial role in interpreting viral load and disease
severity. In this study, we retrospectively reviewed 756 lab confirmed COVID-19 positive patients.
The patients were categorized into three groups, those having high (Ct value <25), moderate (Ct value
25-30), or low URT viral load (Ct value >30). Our study showed that patients with high URT viral
load were significantly older. Also, patients with high URT viral load had at least one comorbidity

compared to patients with moderate or low URT viral load.
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INTRODUCTION

Towards the end of December 2019, a
cluster of pneumonia cases, caused by a
newly identified -Coronavirus, occurred in
Wuhan, China (1), which was initially
named as the 2019- Novel Coronavirus
(2019-nCoV) on 12 January 2020 by World
Health  Organization (WHO). WHO
officially named the disease as Coronavirus
disease 2019 (COVID-19) and the new
coronavirus as Severe Acute Respiratory
Syndrome Coronavirus 2 (SARS-CoV-2) on
11 February 2020 (2). Furthermore, it was
declared as that of a Public Health
Emergency of International Concern
(PHEIC) (3) and later on as a pandemic on
March 11, 2020 (4).

SARS-CoV-2 spreads predominantly by
airborne transmission (5). The infection is
also transmitted from human to human and
through  contact with  contaminated

environmental surfaces (6) and all age
groups were found to be susceptible for this
infection. (7)

It is estimated that the median incubation
period is of 5.1 days and symptoms start to
appear after 11.4 days of infection (8). The
infectious stage starts from 2.3 days and
peaks at 0.7 days before the onset of
symptoms. (9)

Most prevalent co-morbidities among
COVID-19 positive hospital patients were
hypertension,  diabetes,  cardiovascular
disease and respiratory disease. (10)

Rapidly accumulating set of clinical studies
revealed atypical symptoms of COVID-19.
Cardiac injury is also seen in COVID-19
patients. It is due to direct viral entry
through ACE2 receptor and toxicity in host
cells, hypoxia related myocyte injury and
immune mediated cytokine release synthesis
(11). Liver damage — More than one third
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of patients admitted to the hospital with
SARS-COV-2 infection have abnormal liver
function and this is associated with longer
hospital stay (12). Patients with severe
COVID-19 infections frequently manifest
coagulation  abnormalities  that  are
associated with respiratory deterioration and
death. In addition, many patients with
severe COVID-19 infections develop
thromboembolic complications, which seem
to be related to the coagulopathy. The
coagulation changes associated  with
COVID-19 mimic disseminated
intravascular coagulation or thrombotic
microangiopathy (13).

Neurologic signs — headache, anosmia,
nausea, dysgeusia, damage to respiratory
centers and cerebral infarction (14). Apart
from all the morbidities COVID -19 is
causing, it is having huge impact on the
mental health of the world population with
massive increase in anxiety and depression.
The severe situation is causing mental
health problems such as stress, anxiety,
depressive symptoms, insomnia, denial,
anger (15).

As the pandemic evolved, several studies
focused on the critical role of host factors on
disease severity in patients with COVID-109.
However, there are significant differences
between countries in terms of population
demographics and prevalence of
comorbidities. In addition, recent studies
indicate that host responses to SARS-CoV-2
are dependent on viral load and infection
time course. In addition, there is a dearth of
published information about the association
between viral load and comorbidities.
Herein, we studied the upper respiratory
tract (URT) viral load of patients with
symptomatic or asymptomatic SARS-CoV-
2 infection and their potential association
with age, gender, comorbidities and disease
severity in a series of 756 COVID-19
positive patients in a Tertiary care hospital
at GMC Jammu, India.

(VRDL), Department of Microbiology,
Government Medical College, Jammu.

Sample collection and processing

All sample acquisitions for RT-PCR were
carried out by experienced technicians
donning the complete personal protective
equipment. We obtained swab samples from
the nasopharynx. The swabs were inserted
through the nostril to a distance equivalent
to the outer opening of the ear canal and
gently rubbed for several seconds to absorb
the secretions. (16). The nasopharyngeal
swab was then placed in a single tube
containing 300 pL of Viral Transport
Medium (VTM) and transported to the
VRDL under cold conditions for subsequent
RNA extraction and RT-PCR testing.

Study design

In this analytical retrospective study, a total
of 756 patients who tested positive for
SARS CoV-2 between 1 October 2021 and
31 December 2021 were included.
Symptomatic patients had one or more
symptoms consistent with COVID-19
(cough, fever/chills, shortness of breath,
sore throat, abdominal pain, diarrhoea,
fatigue, myalgias, loss of taste or smell,
headache, congestion/rhinorrhoea,
nausea/vomiting, rash, or conjunctivitis) at
the time of testing and were tested due to
clinical suspicion of  COVID-19.
Asymptomatic patients had no symptoms of
COVID-19 (as defined above) or any
clinical suspicion of COVID-19 (other than
potential contact status) at the time of
testing. Only the first positive test for each
patient was included. Data was obtained by
telephonic interviews based on an extensive
questionnaire.
Comorbidities
cardiovascular
diabetes  mellitus, chronic
disease, chronic renal disease, chronic
neurological disease, chronic hepatic
disease, malignancy, immunosuppression,

chronic
hypertension,
pulmonary

included
disease,

MATERIALS & METHODS and obesity. Complications included
This study was performed in the Viral pneumonia, acute respiratory  distress
Research and Diagnostic  Laboratory syndrome (ARDS), renal failure,

International Journal of Health Sciences and Research (www.ijhsr.org) 9

Volume 13; Issue: 2; February 2023



Ruvaida Reyaz et.al. Association between upper respiratory tract viral load and comorbidities of patients with

COVID-19

cardiovascular complications, and multi-
organ failure.

RNA extraction and real-time polymerase
chain reaction

The RNA extraction was performed using
Genetix Purifier HT 96 as per manufacture’s
guidelines using GeneMag Viral DNA/RNA
Purification kit. SARS CoV 2 RNA
detection was performed using Meril
COVID-19 One Step RT-PCR Kit,
manufactured by Meril Diagnostics Pvt Ltd,
India. It has the sensitivity and specificity of
100% and it detects the Open Reading
Frame lab (ORF lab) and Nucleocapsid (N
gene) of the SARS-CoV-2. A Ct value of
<35 was used as the cut-off for determining
positivity, according to ICMR guidelines.

RESULT

A total of 756 patients which included 405
males (53.6%) and 351 females (46.4%)
[Figurel] with SARS-CoV-2 infection were
studied amongst which 352 (46.56%)

patients had at least one comorbidity; 211
(28%) had an asymptomatic infection and
545 (72%) [Figure 2] developed symptoms
of COVID-19.

Of the 756 patients, 342 patients (45.2 %)
had high URT viral load, 259 (34.3%)
moderate, and 155 (20.5%) low URT viral
load [Figure 3]. Patients with high URT
viral load were significantly older than
patients with moderate or low URT viral
load (mean age: 51 years compared to 47
years and 38 years, respectively)

Patients with high URT viral load more
often had at least one comorbidity compared
to patients with moderate or low URT viral
load (48.6% compared to 35.6% and 27.5%,
respectively).

Chronic cardiovascular disease, diabetes
mellitus, hypertension, chronic pulmonary
disease and obesity were the most common
co-morbidities among patients with high
URT viral load.

GENDER DISTRIBUTION IN (%) AMONG THE
PATIENTS UNDER STUDY

mMale mFemale

Figure 1: Gender distribution in (26) among the patients under study.

CLINICAL PROFILE OF POSITIVE PATIENTS
UNDER STUDY

= Symptomatic

= Asymptomatic

Figure 2: Clinical profile of positive patients under study.
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DISTRIBUTION OF CT VALUE AMONG THE
PATIENTS UNDER STUDY

Figure 3: Distribution of Ct value among the patients under study.

DISCUSSION

COVID-19 has been the deadliest disease of
the 21st century that has spread rapidly in
many parts of the world (17). Most
prevalent co-morbidities among COVID-19
positive hospital patients were hypertension,
diabetes, cardiovascular disease and
respiratory disease. These co-morbidities
might have increased the risk of mortality
independent of COVID-19 infection (10).

In this study the URT viral load of 756
patients with SARS-CoV-2 infection
diagnosed during the last quarter of 2021 at
VRDL, Department of Microbiology, GMC,
Jammu. The large number of cases allowed
us to investigate the association between
URT viral loads and specific comorbidities.
It was observed that patients with high
SARS-CoV-2 URT viral load tended to be
older than patients with moderate or low
URT viral load, which is in accordance with
a study at the University of Washington
Virology Laboratory and demonstrated
similar findings (18). A retrospective cohort
study of patients hospitalized with COVID-
19 at two hospitals in New York City
evaluated 678 patients with COVID-19 and
observed that higher viral load was
associated with an increased age (19).
Another study at two hospitals in Hong
Kong correlated older age with higher viral
load (20). A study on 1,122 COVID-19
positive patients in Greece reported 336
(29.9%) patients with  comorbidities.
Furthermore, 309 patients (27.5%) had high,
316 (28.2%) moderate, and 497 (44.3%)
low viral load. They further observed that
patients with high viral load were older with
comorbidities, developed  symptomatic

disease, were intubated and died. In
addition, patients with high viral load had
longer stay in intensive care unit and longer
intubation compared to patients with low
viral load (p-values <0.05 for all). (21)
Another finding of the current study is that
specific comorbidities significantly
correlated with a high SARS-CoV-2 URT
viral load at diagnosis. An association
between high viral load at admission and
specific comorbidities has been also
reported from a tertiary care centre in New
York City by (22). A study also reported the
association of higher SARS-CoV-2 viral
load with pre-existing comorbidities. They
conducted a study of 678 hospitalized
patients with COVID-19 in New York
found that patients with high viral load in
nasopharyngeal swab samples were more
like to get intubated compared to patients
with moderate or low viral load (29.1%,
20.8%, and 14.9%, respectively; p-value
<0.001) or to die in hospital (35%, 17.6%,
and 6.2%, respectively; p-value<0.001)
(19).

A similar study conducted in a series of 100
hospitalized patients with hematologic
malignancies were admitted to three New
York City hospitals. They observed that
patients with hematologic malignancies had
higher median viral loads (CT = 25.0) than
patients without cancer (CT = 29.2; p =
0.0039) (23).

A high SARS-CoV-2 viral load may reflect
uncontrolled virus replication in the upper
respiratory tract and thus an inefficient
immune response in the context of immune
dysfunction in patients with specific
comorbidities as observed by (24).
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Epidemiological studies depict that diabetes
contributes to an increase in hospitalisation,
admission to critical care and mortality due
to COVID-19. In U.S. among 122,653
COVID-19 cases reported to CDC (March
28, 2020) 7,162 (5.8%) patients had data
available pertaining to underlying health
conditions or potential risk factors. Among
these patients, higher percentages of patients
with underlying conditions were admitted to
the hospital and to an ICU than patients
without reported underlying conditions (25).
It was reviewed in a study that Chronic
Obstructive Pulmonary Disease (COPD)
patients are more prone to suffer a severe
COVID-19 clinical course (26). A recent
meta-analysis has reported that COPD is
associated with a significant, over five-fold
risk of severe COVID-19 infection (27). A
recent review indicated that
immunocompromised patients and patients
with severe-to-critical illness shed infectious
virus for longer (28). The pathogenic
mechanism for this correlation may vary by
comorbidity and needs further investigation.
In conclusion, the current study provides an
insight into the association between URT
viral load, host characteristics, clinical
severity and outcome in patients with
SARS-CoV-2 infection. In our population,
higher URT viral load has been detected in
symptomatic patients and could be used as a
marker of infectivity for infection control
purposes. Higher URT viral load was also
found in  patients with  specific
comorbidities. Our findings could be used to
identify those patients at higher risk for
severe morbidity or a fatal outcome and
therefore to guide therapeutic interventions.
Further, more studies are needed to explore
the underlying pathogenetic mechanisms of
disease severity and fatal outcome at the
host level, including the association between
high URT viral load and comorbidities.

CONCLUSION

Our study showed that patients with high
URT viral load were significantly older than
patients with moderate or low URT viral
load. Also, patients with high URT viral

load more often had at least one
comorbidity compared to patients with
moderate or low URT viral load.
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