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ARTICLE INFO ABSTRACT

Keywords: Background: Coronavirus Disease 2019 (COVID-19) is threatening billions of people. We described the clinical
COVID-19 characteristics and explore virological and immunological factors associated with clinical outcomes.

SARS-CoV-2 Methods: 297 COVID-19 patients hospitalized in Guangzhou Eighth People’s Hospital between January 20 and
s?zipmmonary February 20, 2020 were included. Epidemiological, clinical and laboratory data were collected and analyzed.

Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) RNA in respiratory tract, blood samples and
digestive tract was detected and lymphocyte subsets were tested periodically.

Result: Among the 297 patients (median age of 48 years), 154 (51.9 %) were female, 245 (82.5 %) mild/moderate
cases, and 52 (17.5 %) severe/critical cases. 270 patients were detected for SARS-CoV-2 RNA in anal swabs and/
or blood samples, and the overall positive rate was 23.0 % (62/270), higher in severe/critical cases than in mild/
moderate cases (52.0 % vs. 16.4 %, P < 0.001). The CD4/CD8 ratio on admission was significantly higher in
severe/critical cases than in mild/moderate cases (1.84 vs. 1.50, P = 0.022). During a median follow-up period of
17 days, 36 (12.1 %) patients were admitted to intensive care unit (ICU), 16 (5.4 %) patients developed respi-
ratory failure and underwent mechanical ventilation, four (1.3 %) patients needed extracorporeal membrane
oxygenation (ECMO), only one (0.34 %) patients died of multiple organ failure. Detectable SARS-CoV-2 RNA in
anal swabs and/or blood samples, as well as higher CD4/CD8 ratio were independent risk factors of respiratory
failure and ICU admission.

Conclusions: Most of COVID-19 patients in Guangzhou are mild/moderate, and presence of extrapulmonary virus
and higher CD4/CD8 ratio are associated with higher risk of worse outcomes.

CD4/CD8 ratio
Respiratory failure
ICU admission

1. Background

Since December, 2019, severe acute respiratory syndrome corona-
virus 2 (SARS-CoV-2) has caused an outbreak of respiratory illness
termed Coronavirus Disease 2019 (COVID-19) globally [1,2]. The dis-
ease has become a global pandemic, threatening billions of people and
leading to over 730,000 death worldwide [3]. At the late March, the
epidemic had been under control in China with the strong and sustained
efforts of the whole country. Despite many previous articles report
mainly concentrating on the epidemiological findings and clinical
characteristics of patients with COVID-19 in Hubei province and outside
of Hubei [4-6], the clinical experience in Guangzhou, a non-epidemic

area but with high risk of imported cases from abroad, is still very
valuable for controlling this emerging disease.

Previous study shows that most cases of COVID-19 are mild with
good prognosis, however, the proportion of organ failure, especially
respiratory failure and mortality rate of severe patients is considerable
[7]. One of the main challenges for the clinicians is how to quickly
identify COVID-19 patients at high risk for worse outcomes. However,
effective early warning indicators are still limited so far.

In this study, we comprehensively described the clinical character-
istics, and explore virological and immunological factors associated with
outcomes of hospitalized patients confirmed with COVID-19, exploring
valuable experiences for controlling COVID-19 in non-endemic regions.
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2. Methods
2.1. Study design and participants

This was a retrospective, observational study conducted at Guangz-
hou Eighth People’s Hospital. We analyzed hospitalized COVID-19 pa-
tients between January 20 and February 20, 2020. The end of follow up
was June 1 st, 2020, or the day when patients recovered and discharged
from hospital, or transferred to the designated hospital for critically ill
patients, or died.

This study was approved by the ethics committee of Guangzhou
Eighth People’s Hospital (Approval No. 202001134). Written informed
consent was obtained from all patients.

2.2. Data collection

The medical records, nursing records and laboratory reports of all
patients with COVID-19 were retrospectively collected and reviewed by
two physicians, and all radiological images were reviewed by two ra-
diologists. Peripheral blood mononuclear cells (PBMCs) were isolated
from the whole blood of studied patients. PBMCs were stained with the
following antibodies: CD3-Pacific-Blue, CD4-APC/CY7 and CD8-Percp/
CY5.5 to obtain percentage of CD3 + T cells, CD4 + T cells and CD8
+ T cells, and CD4/CD8 ratio by flow cytometry.

The specimens of throat swabs, anal swabs and blood samples were
obtained every 3-6 days. SARS-CoV-2 nucleic acid was detected by real-
time fluorescence reverse transcriptional polymerase chain reaction
(RT-PCR) on the platform of Da’an Gene Corporation, Sun Yat-sen
University, Guangzhou, China, which has been described [8,9]. Viral
RNA was extracted with Nucleic Acid Isolation Kit on an automatic
workstation Smart 32, both were provided by Da’an Gene Corporation.
Two sets of primers were used for two target genes (open reading frame
lab [ORF1lab] and nucleocapsid protein [N]) according to the protocol
issued by the National Institute for Viral Disease Control and Prevention
in China [10].

2.3. Definition of disease status

Based on "Diagnosis and treatment of pneumonitis caused by new
coronavirus (trial version 7)" issued by the National Health Commission
of China on March 3, 2020, clinical classifications of patients with
COVID-19 were defined as follows [11]. Mild status was defined as
having mild clinical symptoms but no signs of pneumonia on imaging.
Moderate status was defined as having fever and respiratory symptoms,
and pneumonia on imaging. Severe status must meet any of the
following conditions: 1) experiencing respiratory distress, RR > 30
times/minute; 2) in the resting state, the oxygen saturation <93 %; 3)
arterial blood oxygen partial pressure (PaO2)/oxygen concentration
(Fi02) <300 mmHg (1 mmHg = 0.133 kPa). Critical status must meet
any of the following conditions: 1) developing respiratory failure
requiring mechanical ventilation; 2) occurrence of shock; 3) in need of
intensive care unit (ICU) monitoring and treatment because of compli-
cating with other organ failures.

2.4. Statistical analysis

Data were expressed as counts and percentages for categorical var-
iables and as mean and standard deviation or median and interquartile
range (IQR) for continuous variables. Qualitative and quantitative dif-
ferences between subgroups were analyzed using x 2 test or Fisher’s
exact-tests for categorical parameters and the Student’s t-test or Mann-
Whitney U test for continuous parameters, as appropriate. Cox regres-
sion model was performed to analyze the association of baseline pa-
rameters with clinical outcomes. All statistical tests were 2-sided.
Statistical significance was taken as P < 0.05. All analyses were per-
formed with SPSS software, version 26.0 (IBM, Armonk, NY).
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3. Results
3.1. Basic characteristics on admission

From January 20, 2020 to February 20, 2020, 297 consecutive pa-
tients who had been confirmed with COVID-19 and admitted to
Guangzhou Eighth People’s Hospital were included in this study. The
median age was 48 years, and 154 (51.9 %) were female. 245 (82.5 %)
patients were diagnosed with mild/moderate cases, 52 (17.5 %) severe/
critical cases. The baseline characteristics are shown in Table 1.

3.2. Extrapulmonary distribution of the SARS-CoV-2 RNA

A total of 270 patients were detected for SARS-CoV-2 RNA in anal
swabs and/or blood samples, and the overall positive rate was 23.0 %
(62/270), higher in severe/critical cases than in mild/moderate cases
(52.0 % vs. 16.4 %, P < 0.001) (Fig. 1). 217 patients were detected for
viral RNA in anal swabs at a median of 8 days (QIR, 4-19) after
admission, of which 21.2 % (46/217) were positive. The proportions of
anal swabs positive were 27.9 % in severe/critical cases and 19.5 % in
mild/moderate cases, but the difference is not statistically significant (P
=0.229). 234 patients were detected for viral RNA in blood samples at a
median of 5 days (QIR, 2-8) after admission, and 9.4 % (22/234) were
positive. The proportions of blood samples positive were significantly
higher in severe/critical cases than in mild/moderate cases (43.2 % vs.
1.6 %, P < 0.001). 181 patients were detected for viral RNA both in anal
swabs and blood samples, and 6 (3.3 %) patients were double positive
(all were male, age ranged from 30 to 82 years). Notably, three of the six
double positive patients were critical cases who developed respiratory
failure and required mechanical ventilation in intensive care unit (ICU),
two patients were severe cases who need high-flow nasal cannula and
close monitoring, only one patient was moderate case.

3.3. Percentage of T cells in PBMC

286 of the 297 patients (96.3 %) were analyzed for the percentage of
CD3™ T cells, CD4 ™" T cells and CD8" T cells, and CD4/CD8 ratio by flow
cytometry in peripheral blood mononuclear cell (PBMC). Compared to
the mild/moderate cases, the severe/critical cases had lower percentage
of CD3™ T cells (52.6 % vs. 61.4 %, P < 0.001) and CD8™ T cells (33.2 %
vs. 36.5 %, P = 0.034), but higher percentage of CD4™ T cells (62.8 % vs.
55.8 %, P = 0.016) (Fig. 2A). The CD4/CD8 ratio on admission was
significantly higher in severe/critical cases than in mild/moderate cases
(1.84 vs. 1.50, P = 0.022). In addition, patients who were detectable for
viral RNA in blood samples had lower percentage of CD3™ T cells (42.1
% vs. 61.2 %, P < 0.001) and CD8" T cells (26.4 % vs. 33.6 %, P =
0.013), but higher percentage of CD4" T cells (66.9 % vs. 56.2 %, P =
0.010) (Fig. 2B), and higher CD4/CD8 ratio (2.57 vs. 1.49, P = 0.008).
However, there was no significant difference in the percentage of CD3™"
T cells, CD4™ T cells and CD8™ T cells between admission and the end of
follow up (60.0 % vs. 60.1 %; 57.3 % vs. 57.2 %; 35.4 % vs. 34.3 %; all P
values>0.05).

3.4. Treatment and clinical outcomes

Among the 297 patients, nearly two thirds received oxygen inhala-
tion, antibiotic therapy, traditional Chinese medicine and antiviral
therapy (including lopinavir/ritonavir, arbidol and chloroquine phos-
phate). In addition, 66 (22.2 %) patients were treated with oseltamivir,
65 (21.9) with corticosteroids, and 35 (11.9 %) with immunoglobulin,
respectively (Supplemental Table 1).

During a median follow-up period of 17 days (IQR, 13-24), 36 (12.1
%) patients were admitted to ICU for high-flow nasal cannula or higher-
level oxygen support measures to correct hypoxemia (Table 2). 16 (5.4
%) patients developed respiratory failure and underwent mechanical
ventilation. Extracorporeal membrane oxygenation (ECMO) was
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Table 1
Demographic and Clinical Characteristics of the Studied Patients, According to
Disease Severity*.

Characteristic All patients Mild/ Severe/ P value
(n = 297) Moderate Critical ‘
cases (n = cases (n =
245) 52)
Age (IQR) — yr 48 (35-62) 44 (30-58) 60 (51-68) <0.001
Male sex — no. (%) 143 (48.1) 111 (45.3) 32 (61.5) 0.033
Cases imported from 185 (62.3) 148 (60.4) 37 (71.2) 0.146
Hubei— no. (%)
Any comorbidity — no. 111 (37.4) 80 (32.7) 31 (59.6) <0.001
(%)
Days from illness onset 4 (2-7) 4(3-7) 6 (4-10) 0.142
to admission (IQR)
Symptoms on
admission
Fever — no. (%) 211 (71.0) 169 (69.7) 42 (80.8) 0.098
Highest temperature 38.0 38.1 38.5 0.006
(IQR) —°C (37.6-38.6) (37.7-38.5) (38.0-40.0)
Cough — no. (%) 178 (59.9) 142 (58.0) 36 (69.2) 0.132
Dyspnea — no. (%) 34 (11.4) 16 (6.5) 18 (34.6) <0.001
Diarrhea — no. (%) 19 (6.4) 11 (4.5) 8 (15.4) 0.004
Other symptoms — 140 (47.1) 107 (43.7) 33 (65.3) 0.009
no. (%)
Vital signs on
admission
Sa02 (IQR) — % 98 (97-99) 98 (97-99) 93 (88-96) <0.001
Sa02 < 93 % — no. 10 (3.4) 0 (0.0) 10 (19.2) <0.001
(%)
Respiratory rate 20 (18-20) 20 (18-20) 20 (19-22) 0.003
(IQR) — bpm
Heart rate (IQR) — 84 (78-93) 86 (80-92) 89 (77-100)  0.498
bpm
Systolic pressure 125 125 133 0.120
(IQR) — mm Hg (117-137) (117-134) (120-143)
Diastolic pressure 82 (75-90) 80 (74-86) 86 (68-93) 0.916
(IQR) — mm Hg
Laboratory findings
C-reactive protein 10 (10-26) 10 (10-24) 34 (20-57) <0.001
(IQR) — mg/L
Procalcitonin — ng/  0.04 (0.03- 0.04 (0.03- 0.09 (0.05- 0.001
mL 0.07) 0.06) 0.20)
Leukopenia — no. 70/272 61/223 9/49 (18.4) 0.193
(%) (25.5) (27.4)
Neutropenia — no. 48/272 44/223 4/49 (8.3) 0.054
(%) (17.6) 19.7)
Eosinophils — x10° 0.02 (0.00- 0.01(0.00- 0.00 (0.00- <0.001
per L 0.06) 0.05) 0.01)
Lymphocytes — 1.4 1.4(1.1-1.8) 1.0 <0.001
x10° per L (1.0-1.9) (0.7-1.4)
Thrombocytopenia 33/272 25/223 8/49 (16.3) 0.321
— no. (%) (12.0) (11.2)
Total bilirubin (IQR) 9 (7-14) 9 (7-13) 17 (7-27) 0.020
— pmol/L
Albumin (SD) — g/L 40 (37-43) 40 (37-43) 35 (33-39) <0.001
ALT elevation —no.  39/261 25/214 14/47 0.002
(%) (14.9) (11.7) (29.8)
AST elevation — no.  47/269 428/221 19/48 <0.001
(%) (17.5) (12.7) (39.6)
Increased creatinine 46/255 34/211 12/44 0.080
— no. (%) (18.0) (16.1) (27.3)
Increased creatine 28/258 14/211(6.6)  14/47 <0.001
kinase — no. (%) (10.9) (29.8)
Lactate 189 188 297 <0.001
dehydrogenase (152-244) (153-229) (266-354)
(IQR) — U/L
Imaging findings
Pneumonia — no. 241 (81.1) 193 (78.8) 52 (100.0) 0.023
(%)
Hydrothorax — no. 20/284 14/236(5.9) 6/48 (12.5) 0.105
(%) (7.0)
Pulmonary 22/284 16/236(6.8) 6/48 (12.5) 0.177
consolidation — no. (7.7)

(%)

" The denominators of patients who were included in the analysis are provided
if they differed from the overall numbers in the group. Percentages may not total
100 because of rounding. The increase and decrease of laboratory indicators are
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compared with the normal range of local laboratory testing. IQR denotes
interquartile range, SD standard deviation, bpm beats per minute, sec second,
ALT alanine aminotransferase, AST aspartate aminotransferase.

f Qualitative and quantitative differences between mild / moderate cases and
severe cases were analyzed using y  test or Fisher’s exact-tests for categorical
parameters and the or Student’s t-test or Mann-Whitney test for continuous
parameters, as appropriate. All statistical tests were 2-sided.

i Other symptoms included myalgia, fatigue, sore throat, headache, nausea
and vomiting.
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Fig. 1. Positive rate of SARS-CoV-2 RNA in anal swabs and blood samples
between mild/moderate cases and severe/critical cases.

performed in 4 (1.3 %) patients. One female patient with age of 30 years
received successful operation because of ruptured ovarian cyst.

As of June 1 st, 2020, 284 (95.6 %) patients had recovered and
discharged from Guangzhou Eighth People’s hospital, one (0.3 %) 82-
year-old patient died of multiple organ failure even though receiving
ECMO treatment, twelve (4.0 %) patients were transferred to the
designated hospital for critically ill patients in Guangzhou due to the
deterioration of their illness within 8 days (IQR, 5-18) after admission
(Table 2). All of the twelve transferred patients had recovered and dis-
charged from hospital. No medical staff in our hospital had nosocomial
infection of COVID-19 since January.

3.5. Factors associated with clinical outcomes

Cox regression model was performed to analyze the association of
baseline parameters including age, gender, comorbidities, clinical
symptoms, laboratory index, imaging findings and extrapulmonary
virological detection with the probability of respiratory failure
(Table 3). In the multivariate analysis, detectable viral RNA in anal
swabs and/or blood samples (HR: 17.91, 95 % CIL: 3.90-82.20, P <
0.001), CD4/CD8 ratio (hazard ratio [HR]: 1.24, 95 % CI: 1.07-1.44,P =
0.005) and dyspnea (HR: 3.97, 95 % CL: 1.34-11.79, P = 0.013) were
independently associated with respiratory failure. We further analyzed
factors associated with ICU admission, and found that detectable viral
RNA in anal swabs and/or blood samples (HR: 18.95, 95 % CI:
5.59-64.27, P < 0.001), and CD4/CD8 ratio (HR: 1.25, 95 % CIL:
1.00-1.56, P = 0.046) were also independent predictors (Supplemental
Table 2).

4. Discussion

The first two cases with COVID-19 in Guangzhou were admitted to
Guangzhou Eighth People’s Hospital, the provincial and municipal
designated hospital located in Guangzhou, in January 20, 2020. We
found most of COVID-19 patients in this study were mild/moderate
ones. Compared with those COVID-19 patients in the epidemic area
Wuhan city, the proportions of patients with severe/critical clinical
status and patients who needed ICU care or mechanical ventilation in
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Fig. 2. Percentage of CD3" T cells, CD4" T cells and CD8™ T cells. A: Between mild/moderate cases and severe/critical cases. B: Between cases with detectable and

undetectable viral RNA in blood samples.

Table 2
Clinical Process and Outcomes of the Studied Patients.
Variable * All patients ~ Mild/ Severe/ P value
(n =297) Moderate Critical
cases (n = cases (n =
245) 52)

Follow-up days (IQR) 17 (13-24) 17 (12-23) 22 (15-29) 0.005

Admission to intensive 36 (12.1) 0(0.0) 36 (69.2) <0.001
care unit — no. (%)

Mechanical 16 (5.4) 0 (0.0) 16 (30.8) <0.001
ventilation — no.

(%)

Use of ECMO — no. 4(1.3) 0 (0.0) 4(7.7) 0.001
(%)

Outcomes <0.001
Recovered and 284 (95.6) 245 (100.0) 39 (75.0) —
discharge from
hospital — no. (%)

Transferred for 12 (4.0) 0 (0.0) 12 (23.1) —
advanced treatment

— no. (%)

Death — no. (%) 1(0.3) 0 (0.0) 1(1.9 —

*

IQR denotes
oxygenation.

interquartile range, ECMO extracorporeal membrane

this study were relatively lower [6]. This is mainly because Guangzhou
can screen all suspected patients and has enough medical resources to
ensure that all confirmed COVID-19 patients can be admitted to the
designated hospital as soon as possible.

SARS-CoV-2 RNA can be detected not only in respiratory tract, but
also in blood, digestive tract and feces [12-14]. Patients with more se-
vere disease tended to have a higher detection rate of extrapulmonary
SARS-CoV-2 RNA [15]. Recently published research showed that
SARS-COV-2 RNA in serum was associated with multiple organ damages
and higher mortality rate [16]. Our previous cross-sectional study
indicated that detectable SARS-CoV-2 RNA in blood was an indicator for
the further clinical severity, another study showed that detectable
SARS-CoV-2 RNA in the digestive tract was a potential warning indicator
of severe disease [8,9]. In this larger sample size longitudinal study, we
found patients with detectable extrapulmonary SARS-CoV-2 RNA had an
approximately 18-fold increase in the risk of respiratory failure and a
19-fold increase in the risk of ICU admission. In addition, patients with
extrapulmonary virus had higher chance of progression from mild/-
moderate to severe/critical status (22.6 % vs. 8.7 %, P = 0.003). More
importantly, we found the double positive patients (anal swabs positive
plus blood samples positive) had much more severe disease (5/6 patients

Table 3
Baseline Variables Associated with Respiratory Failure among Patients with
COVID-19.

Variable* Respiratory failure
Univariate Multivariate'
HR (95 % CI) P HR (95 % CI) P
Age 4.05 0.007
(>60 vs. < 60 years) (1.47-11.15)
Sex 4.71 0.016
(Male vs. Female) (1.34-16.53)
Comorbidity 3.82 0.013
(Yes vs. No) (1.33-10.99)
Fever 117 0.791
(Yes vs. No) (0.38-3.61)
Dyspnea 4.95 0.002 3.97 0.013
(Yes vs. No) (1.80-13.61) (1.34-11.79)
Diarrhea 3.36 0.058
(Yes vs. No) (0.96-11.80)
C-reactive protein 3.46 0.034
(>10 vs. < 10 mg/L) (1.10-10.87)
ALT elevation 0.39 0.362
(Yes vs. No) (0.51-2.96)
Increased LDH 2.68 0.057
(Yes vs. No) (0.97-7.40)
CD4/CD8 ratio 1.19 0.001 1.24 0.005
(1.07-1.32) (1.07-1.44)
Pneumonia 0.71 0.651
(Yes vs. No) (0.16-3.13)
Detectable viral RNA in 22.08 <0.001 17.91 <0.001
anal swabs and/or (4.98-97.94) (3.90-82.20)

blood samples
(Yes vs. No)

* HR denotes hazard ratio, Cl confidence interval, ALT alanine transaminase,
LDH lactate dehydrogenase.

T Factors associated with severe/critical status were analyzed by Cox regres-
sion model (forward LR).

were severe/critical cases), highlighting the need to perform routine
examination of digestive tract and blood virus in the clinic.
Lymphocytopenia is often found in patients with COVID-19, espe-
cially in severe ones [7,17]. Chen et al. found lower CD4™ T cells count
was associated with ICU admission [18]. Liu et al. found the more
serious the disease and the worse the prognosis, the lower were the T
cell, CD4™ T cell, and CD8" T cell counts on admission [19]. A recent
published study found CD4/CD8 ratio was significantly higher in criti-
cally ill than in non-critically ill patients [20]. We found severe/critical
patients had lower levels of lymphocytes, lower percentage of CD3" T
cells and CD8" T cells but higher percentage of CD4" T cells than
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mild/moderate ones. Notably, higher CD4,/CD8 ratio was independently
associate with higher risk of respiratory failure and ICU admission. This
result indicated that lymphocyte subsets could be a useful parameter for
early prediction of prognosis of COVID-19. We also found that there was
no significant change in the percentage of CD3™ T cells, CD4™" T cells and
CD8" T cells in the convalescent phase of COVID-19 compared to the
baseline, so further research is needed to explore the repair process of
the immune system.

The underlying mechanism between extrapulmonary distribution of
the virus and CD4/CD8 ratio and disease severity is not completely clear.
It could be explained by the following reasons. First, the extrapulmonary
distribution of the virus may reflect the rampant coronavirus replication
in pulmonary alveolus, which break through the alveolar vessel, leakage
into the blood flow and spread throughout the body [9]. Further analysis
showed that the cycle threshold (Ct) values (Ct = ORFlab + N) of the
throat swabs were lower in patients with extrapulmonary virus than
those without (median: Ct = 36 + 34.5 vs. Ct = 40 + 39), suggesting a
higher viral load in extrapulmonary virus positive patients. Second,
counts of lymphocyte and lymphocyte subset are of great value to ensure
immune system functionality, so the decreased lymphocyte, especially
CD8* T cells, might reflect immune injuries caused by virus attachment
and/or inflammatory mediators. Third, the strong viral damage and the
weakened immune system would make it difficult to eliminate the virus.
We found that the duration from admission to positive-to-negative
conversion of throat swabs viral RNA was longer in patients with
extrapulmonary virus (11 days vs. 8 days, P = 0.032), despite they have
similar antiviral treatment strategy. The persistence of the virus and the
prolonged course of the disease may also be one of the reasons for the
aggravation of the disease.

In this study, around 75 % of mild/moderate patients and nearly 100
% of the severe/critical patients received antiviral treatment including
Lopinavir/ritonavir (LPV/r), abidol and chloroquine. However, these
antiviral regimens perform little benefit for improving the clinical out-
comes including virus clearance of hospitalized mild/moderate COVID-
19 beyond supportive treatment [12-15,21-23]. The median days from
admission to positive-to-negative conversion of viral RNA exceeded 10
days (11 days [IQR, 8-17]) in severe/critical cases disregard LPV/r or
abidol or chloroquine, which indicates the antiviral failure of these
medicines. Even so, our study in another way implies that comprehen-
sive therapy scheme could successfully prevent and treat COVID-19 even
without effective antiviral regimens currently.

Our study has some limitations. First, the comparison of different
antiviral regimens was not randomized nor blinded, the baseline health
status between antiviral and non-antiviral patients were not compara-
ble. Second, we did not collect information on absolute values of T cells,
B cells, NK cells, monocytes and dendritic cells. In addition, we were
unable to provide information on the changes in the absolute number of
immune cells in these patients. Further studies are needed to explore the
relationship between these immunological indexes and outcomes of
COVID-19.

5. Conclusions

In summary, most of COVID-19 patients in Guangzhou are in mild/
moderate clinical status, and comprehensive therapy scheme could
successfully treat COVID-19 even without effective antiviral regimens
currently. Presence of extrapulmonary SARS-CoV-2 RNA and higher
CD4/CD8 ratio are associated with higher risk of worse outcomes such
as respiratory failure and ICU admission in patients with COVID-19.
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