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Relationship between RT-PCR Ct Values and Epidemiological and Clinical
Characteristics of COVID-19 in Sejong City

An Seonuk, Gwak Jeongseon, Kwon Sooyoung, Baek Seolwha, Bae Heuisoon, Kwon Geun-Yong, Kim Sungmin
Sejong City Center of Infectious Diseases Control and Prevention

Regarding the outbreak of coronavirus disease-19 (COVID-19) infection, Sejong City has limited information about its
confirmed cases to establish responding system. The aim of this study was to provide Sejong city with supporting data by
identifying characteristics of confirmed cases and analyzing the relationship between Ct values and those characteristics.
Atotal of 361 confirmed cases collected from February 22nd, 2020 to April 30th, 2021 were used for the present study.

The results showed that, compared to nation-wide statistics, more confirmed cases were found among people aged 19 and
under (19.7%) and among people aged 40-49 (26.6%), and fewer cases were found in people aged 60 and over (14.1%).
Fever (40.9%), sore throat (23.6%), cough (18.2%), and headache (12.0%) frequently presented as symptoms and there
were more than twice as many symptomatic cases reported as asymptomatic ones. The Ct values in RdRp gene and E gene of
those with symptoms were lower than those of asymptomatic cases. More specifically, the Ct values of those with fever,
headache, and myalgia were statistically lower while there was no difference between people with respiratory symptoms
and those without. In addition, the confirmed cases from foreign countries showed higher Ct values than domestic cases.
Notably, the longer the days were until diagnosis, the higher the Ct values.

Based on the results of the present analysis, a future study pursuing the follow-up data of confirmed cases is needed in

order to construct a concrete response system for this prolonged COVID-19 pandemic.

Keywords: Coronavirus Disease-19 (COVID-19), RdRp gene, E gene, Cycle threshold (Ct) value
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Table 1. Epidemiological characteristics of SARS—CoV—2 confirmed cases in Sejong City (n=361)

. Sejong—city Nation-wide*
Characteristic
n % n %
Se Male 195 54.0 61,370 49.8
X
Female 166 46.0 61,870 50.2
<19 71 19.7 13,958 1.3
20-29 44 12.2 18,345 14.9
30-39 45 12.5 16,623 13.5
Age
40-49 96 26.6 18,269 14.8
50-59 54 15.0 22,815 18.5
=60 51 141 33.230 27.0
Domestic 335 92.8 - -
Infected area
Oversea 26 7.2 - -
73 23.7 = =
Asthma, rhinitis 11 15.1 - -
. . Diabetes 18 24.7 = =
Underlying disease " .
Hypertension 26 35.6 - -
Others 37 50.7 - -
235 76.3 - -
. Non-smoker 244 82.4 - -
Smoking*
Yes or used to Y 17.6 - -
*Data—set from KDCA (2021.5.2.), T multiple choices were allowed, ¥ no—responses were excluded
Table 2. Clinical characteristics of SARS—CoV—2 confirmed cases in Sejong City (n=361)
Characteristic Classification n %
Asymptomatic 118 32.7
Symptomatic 242 67.0
Not specified (Death) 1 0.3
1 133 55.0
2 75 31.0
Number of symptoms
3 23 95
4 9 3.7
Fever 9 40.9
Respiratory Symptoms 123 50.8
Cough 44 18.2
Sputum production 18 7.4
Rhinorrhea 15 6.2
Sore throat 57 23.6
., Dyspnea 1 0.4
Symptomatic .
Other respiratory Sx. 8 3.3
Other Symptoms 9 39.3
Types of symptoms )
Myalgia 23 9.5
Headache 29 12.0
Chill 17 7.0
Ageusia 3 1.2
Anosmia 4 1.7
Malaise 27 1.2
Dizziness 2 0.8
Gastrointestinal discomfort 3 1.2
Common cold 2 0.8

*Multiple choices were allowed
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Table 3. Symptom presentation by age, underlying disease, or smoking behavior

Variable Asymptomatic, n (%) Symptomatic, n (%) z p
0-19 30 (25.4) 41 (16.9)
20-39 28 (23.7) 61 (25.2)
Age (n=360) 4.148 246
40-59 47 (39.8) 103 (42.6)
>60 13 (11.0) 37 (15.3)
Yes 22 (22.7) 50 (23.8)
Underlying disease (n=235) 0.047 .828
No 75 (77.3) 160 (76.2)
Yes 18 (19.1) 34 (16.9)
Smoking (n=243) 0.220 639
No 76 (80.9) 167 (83.1)
Table 4. Days till diagnosis, length of isolation, RT—PCR result at confirmed (N=359)
Variable Minimum Maximum Median Within 7 days Mean+SD n
Days till diagnosis (days) 0 19 2 209(86.4%) 3.54+3.60 242
Length of isolation (days) 2 63 11 8(2.2%) 15.04£9.44 359
RdRp gene 7.97 35.94 20.66 - 21.52+6.48 354
Ct values”
E gene 10.26 36.13 21.47 - 22.27%6.27 355
*Cases with no—data were excluded
Table 5. Relationship between epidemiological and clinical characteristics and RT—PCR results
Variable Classification RdRp (Mean=+SD) t (p) E gene (Mean=SD) t (p)
{65 (n=320) 21.70+6.48 22.43+6.27
Age 1.66 (.098) 1.49 (.145)
65< (n=34) 19.77+6.35 20.81+6.13
Yes (n=238) 20.09+5.76 20.88+5.76
Symptom 6.35 (¢.001) 6.41 (<.001)
No (n=115) 24.53+6.61 25.21+6.33
Yes (n=97) 18.34+5.29 19.30%5.05
Fever 6.54 (€.001) 6.39 (<.001)
No (n=256) 22.75+6.50 23.42+6.34
: Yes (n=120) 21.16+6.08 21.96+5.70
Respiratory 0.75 (450) 0.72 (471)
symptoms No (n=234) 21.70£6.69 22.44%6.56
Yes (n=93) 19.87+5.79 20.47+5.62
Other symptoms 3.05 (.003) 2.92 (.004)
0 (n=260) 22.09+6.64 22.81+6.43
Yes (n=72) 20.25+6.32 21.68+6.03
Underlying disease 0.72 (.470) 0.29 (.776)
No (n=235) 21.11£6.34 21.92+6.21
Domestic (n=329) 21.19+6.37 21.96+6.18
Route of infection 3.42 (.001) 3.47 (.001)
Overseas (n=26) 25.65+6.64 26.33+6.18

Table 6. Correlation among days till diagnosis, length of isolation, number of symptoms, and cycle threshold (Ct) values

(n=361)

Variable Days till diagnosis (r) Length of isolation (r) Number of symptoms
RdRp gene 548" 183 =227
E gene 525 141 =27
Number of symptoms .045 .038

r=Pearson correlation coefficient, * p<.05
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Figure 1. Scatter Diagrams of Ct values by days till diagnosis, length of isolation, and number of symptoms
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