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ABSTRACT

Introduction: The World Health Organization declared the COVID-19 epidemic an international public health emergency on
January 30th, 2020. Many patients required ICU admission for advanced respiratory support, including high flow nasal oxygen,
and non-invasive, and invasive mechanical ventilation. Lower Ct values may be associated with disease severity

Objective: To observe the Cycle threshold (Ct) value and outcome of the COVID-19 patients admitted in Intensive Care Unit
(ICv).

Methods: Nasopharyngeal/ oropharyngeal samples were collected via swabs from suspected COVID-19-positive patients
admitted to Corona ICU of Teaching Hospital, Dera Ghazi Khan (DG Khan). Samples were proceeded for RNA extraction and
amplification and were declared positive on basis of the S-shaped amplification curve at FAM (ORF1) and ROX channel, and a
Ct value of <40.

Results: Out of 59 ICU admissions, 17 were females and 42 males. The highest percentage of mortality was observed in the
60 and above years of age group (78.98%). Ct values were lower in patients who expired as compared to the patients who were

discharged (mean 21.052 vs 23.739).
Conclusion:

Males were more frequently admitted to ICU for management of severe infection by COVID-19 than females. Mortality is
associated with increasing age. Cycle threshold (Ct) values were lower in patients who expired than those who recovered
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INTRODUCTION

Many patients were identified in Wuhan, China in December 2019
with pneumonia of unknown cause [1], which subsequently lead to
the identification of severe acute respiratory syndrome coronavirus
(SARS-CoV-2) [2]. The World Health Organization declared
COVID-19 an international public health emergency on January
30th, 2020 [3].

Clinical presentation of SARS-CoV-2 infection ranges from
asymptomatic, mild to moderate COVID-19, and COVID-19
pneumonia, with some patients requiring intensive care support
and, in some cases, leading to death, especially in the elder
population. [4,5].

ICU admission for advanced respiratory support, including
high flow nasal oxygen, and non-invasive, and invasive mechanical
ventilation has remained one of the major challenges faced during
the pandemic of COVID-19 [6]. The mortality rate of Covid -19
patients during intensive care has been observed to be above 40%
which is notably higher than the 22.0% seen in other patients
admitted to ICU with viral pneumonia [7,10].

According to WHO guidelines, the Reverse Transcriptase
Quantitative Polymerase Chain Reaction (RT-qPCR) test, which
detects SARS-CoV-2 RNA in respiratory samples, is a reliable
method for diagnosis of COVID-19 in patients [3]. The RT-qPCR
results are either positive or negative [5]. The viral load on the
samples is measured by RT-PCR and presented as a Cycle
Threshold (Ct) value. A Low Ct value indicates a high viral load
and is a strong indication of transmissibility [8]. Ct value
(calculated viral load) has been demonstrated to provide beneficial
insight into illness status interpretation as a clinical decision
support tool [6,7]. Lower Ct values may be associated with disease
severity, a longer and worse course of sickness, and worse
outcomes, which might provide significant information in predicting
a patient's clinical course and prognosis [8]. Active virus replication
has been detected and assessed in tissue samples, and it is
commonly used to monitor viral respiratory tract infections, clinical
course, response to therapy, recovery, and recurrence [9].

The genome of coronaviruses includes a variable number of
open reading frames (ORFs) and the size of the genome ranges

between approximately 26,000 and 32,000 bases [11]. The first
ORF representing approximately 67% of the entire genome
encodes 16 non-structural proteins (nsps), while the remaining
ORFs encode accessory proteins and structural proteins. The four
major structural proteins are the spike surface glycoprotein (S), a
small envelope protein (E), matrix protein (M), and nucleocapsid
protein (N) [12,13].

This study was carried out to observe the viral dynamics
variation in different age groups and gender with severe COVID
disease admitted to the Intensive Care Unit by using Ct value and
observing their outcome. Currently, in Pakistan, not much data has
been shared to report Ct value distribution in correlation with age
and gender among ICU patients.

METHODOLOGY

This cross-sectional, observational study was conducted on the
COVID-19 patients admitted to the Intensive Care Unit of Teaching
Hospital, Dera Ghazi Khan from May 2021 to August 2021

Nasopharyngeal or oropharyngeal samples were collected
via swabs from suspected COVID-19 patients admitted to Corona
ICU of Teaching Hospital, DG Khan. VTM (viral transport medium)
vials were labelled with patient names. Samples were collected
after wearing full PPEs. After collection, labelled samples and the
request form were placed in a plastic bag and put into a container
with ice bags. The request form included details of the patient's
name, age, gender, national identity card number, mobile number,
date of admission to ICU, and COVID-19 number. Samples were
transported to the Biosafety Level (BSL) Ill laboratory of Teaching
Hospital DG Khan.

Amplification of samples was carried out by Quant Studio
Real-Time PCR. 30 ul of PCR mix and 20 pl of samples were
poured into PCR reaction tubes. PCR reaction tubes were placed
into specimen wells of Quant studio RT -PCR machine. Negative
and positive controls were set up. FAM(ORF1) and ROX were
selected as target genes to be amplified and Cy5 as an internal
control. Amplification curves of the specimens were analyzed.
Samples were declared positive on basis of the S-shaped
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amplification curve at FAM (ORF1) and ROX channel, and a Ct
value of <40.

Data were expressed as mean + SD, median [interquartile
range (IQR)], 95% Confidence Interval (Cl), or percentages, as
appropriate. One sample Wilcoxon signed rank test and Pearson
Chi-Squre test was applied where applicable. The level of
significance was set at P= <0.05

RESULTS

59 patients were admitted to the COVID ICU of Teaching hospital
DG Khan from May 2021 to August 2021 that tested positive for
SARS CoV 2 on RT-PCR. Out of these, 17(29%) were females
and 42 (71%) were males. The demographic characteristics of
the patients are shown in figure 1.
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Figure 1: Demographic characteristics of the COVID-19 patients admitted to
ICU

37 (62.71%) out of 59 patients expired in the ICU. The
outcome of the patients, regarding their gender and age group,
admitted to the COVID ICU is given in table 1.

Table 1: Outcome of COVID-19 patients admitted in ICU

Total P-
Age Groups Count Expired (%) Recovered (%) | value
< 20 years 1 1 (100) 0
21 to 40 years 14 4 (28.57) 10 (71.43) <0.01
41 to 60 years 25 17 (68.00) 8(32.00) ’
>60 years 19 15(78.94) 4(21.06)
Gender
Male 42 27(64.28) 15(35.71) 0.694
Female 17 10 (58.82) 7(41.17) ’

Viral load quantification was performed by using a standard
curve equation derived from the serial dilution of the known
concentration of the RNA and the Ct value of ORF1. Non-
parametric t-test was performed to see the difference in viral load
of expired and dischared patients. In total, among expired and
discharged patients there was no statistically significant difference
in the viral load or density. Nevertheless, the ct value for expired
patients was less than those of patients who were discharged.
(mean 21.052 +3.582 vs mean 23.739+2.449 respectively).

Table 2: Distribution of Ct value among expired and recovered COVID-19

patients’ samples positive for ORF1
Ct- Value Expired patients Recovered patients
Count 37 22
Mean 21.052 23.739
Standard deviation 3.582 2.449
Variance 12.828 5.996
Minimum 14.52 19.28
1st Quartile 18.295 21.99
Median 21.23 23.655
3rd Quartile 24.4 26.245
Maximum 27.59 28.33
95% ClI for Mean 19.858 to 22.246 22.653 to 24.825
95 % CI for Median 19.083 to 22.187 22.050 to 25.666
95 % ClI for Standard
Deviation 2.913 to 4.652 1.884 to 3.499
P -value 0.334 0.502

Interval plots were drawn for ct value and age groups of
expired and discharged patients as shown in figure 2.
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Figure 2: Interval plots of Ct value and age group for expired and discharged
COVID-19 patients admitted to ICU

DISCUSSION

Patients with covid-19 usually presented with fever, cough, and
shortness of breath. The most common previous major
comorbidities included diabetes, chronic cardiac disease, and
chronic non-asthmatic pulmonary disease (6).

In the current study, data from 59 patients were included
who were admitted to ICU. Out of these patients, 13 patients were
females while 36 were males which shows that males were more
frequently admitted to ICU than females. Our study coincides with
other studies where males were more frequently admitted to ICU
than females (17). In a study conducted in ltaly, the rate of
admission to ICU was higher for males, compared to females (18).

Among ICU admissions, as shown in Table No.1, the highest
percentage of mortality was seen in the 60 and above years of the
age group where 15 patients expired out of 19 admissions while
maximum recoveries were seen in the 21-40 years of age group.
There was only one admission in the below 20 years of the age
group who expired. In the far southern district of Dera Ghazi Khan
of Punjab, there was a total of 59 ICU admissions during the
second wave of the COVID pandemic. Out of these 59
admissions,37 patients expired, making an ICU mortality
percentage of 62.71%. This high mortality percentage is due to
multiple reasons, of which notables are initial Hakeem/quack
management, late presentation to hospitals, untreated
comorbidities, hospital-acquired infections, and untrained ICU staff.
In a study conducted in the US, percentages of ICU admissions
were lowest among adults aged 20-44 years and highest among
those aged 60 & above. Case-fatality percentages increased with
increasing age, from no deaths reported among persons aged <19
years to the highest percentages among adults aged 60 and above
(19). Table no.2 shows the Ct values of the patients who were
admitted to ICU. This table shows that Ct values were lower in
patients who expired or showed severity in their disease course
with the worst outcome than those who recovered and showed
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better outcomes despite ICU admission. The mean Ct values
among 37 patients who expired were observed to be 21.051 with a
minimum Ct value of as low as 15.52. While in 22 recovered
patients mean Ct-value was 23.739 with a minimum Ct value of
19.28. In a study conducted in England, Salvatore et al found that
Ct values were significantly lower among those reporting one or
more respiratory symptoms compared to those with no respiratory
symptoms, and median Ct values were lower among patients with
several symptoms, compared to participants who had mild or no
symptoms (20). Similarly, in 308 hospitalized adult patients in
China, average Ct values were lower in patients who expired than
those who recovered (21).

CONCLUSION

The results of this study conclude that males were more frequently
admitted to ICU for management of severe infection by COVID-19
than females. Mortality is associated with increasing age. Cycle
threshold (Ct) values were lower in patients who expired than
those who recovered. However, this study has a few limitations in
that it was conducted on a small scale where only one patient was
admitted to ICU below 20 years of age who expired so we cannot
comment on the death percentage of this age group. Further
studies should be conducted for age group involvement, Ct values,
and patient outcome.
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