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Abstract
As an international tourist center, Hainan province includes both imported and local COVID-19 cases. This study aimed to investigate
the clinical characteristics and outcomes of COVID-19 patients in Hainan, China.
COVID-19 patients hospitalized in Hainan affiliated Hospital of Hainan Medical University in January to March 2020 were

retrospectively assessed. Routine blood tests, blood gas analyses, and computed tomography imaging were performed within 24
hours. Virus nucleic acid was detected every other day. The patients were divided into local resident and traveler groups, and
differences in clinical data as well as leukocyte, lymphocyte, and neutrophil levels were analyzed.
A total of 70 patients aged 51.23±13.54 years were assessed, including 16 local residents and 54 travelers. Of these, 55 cases

(78.6%) had fever, 47 (67.1%) had cough and sputum, and 9 (12.9%) had chest dyspnea; 60 and 10 cases were mild/common and
severe/critical, respectively. Sex, basic diseases, smoking history and drinking history, Charlson Comorbidity Index, symptoms, time
of onset to admission, clinical severity, white blood cell count, lymphocyte count, neutrophil count, oxygen inhalation, mechanical
ventilation, glucocorticoid therapy, treatment, admission to ICU, hospital stay, and mortality were similar between the 2 groups.
The warm and humid climate of Hainan does not seem to significantly affect patient features and outcomes from COVID-19.

Unnecessary travel to tourist areas should be avoided.

Abbreviations: CT = computed tomography, SARS-CoV2 = severe acute respiratory syndrome coronavirus 2, SD = standard
deviation.
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1. Introduction

The novel severe acute respiratory syndrome coronavirus 2
(SARS-CoV2) belongs to the coronavirus family, is often
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pleomorphic, with a diameter of 50 to 200nm,[1] and is highly
contagious.[2,3] At present, human-to-human transmission of the
virus has been clearly documented.[4] The SARS-CoV2 associated
disease, termed COVID-19, was declared a pandemic on March
12, 2020.[5–7] As of June 7, 2020, a total of 6,799,713 confirmed
cases of COVID-19 have been reported globally, with 397,388
deaths.[8] As a respiratory disease, it is particularly important to
identify the early characteristics of COVID-19 patients and the
risk factors for severe transformation due to its rapid spread.
Currently, there is no specific antiviral drug or vaccine for

COVID-19.Meanwhile, the time and location of sample collection
are strongly associated with the accumulation of genetic diversi-
ty.[9] This indicates that virus infectivity and disease spread may
significantly differ from one location to another.
The COVID-19 outbreak has negatively affected global health

care systems with a ripple effect on virtually all aspects of human
life.[10] Specifically, infectious disease outbreaks, such as COVID-
19, substantially jeopardize the tourism industry that mostly
relies on human mobility.[11] As an international tourist site,
Hainan province, during the tourist season, deals with both
imported and local COVID-19 cases. However, although some
preliminary data are available on the general characteristics of
this pandemic in Hainan province,[12] there has only been one
other study into the specific characteristics of imported and local
COVID-19 cases.[13]

Therefore, the present study aimed to assess the clinical
features and outcomes of both imported and local COVID-19
patients in Hainan, China. Our findings provide a reference basis
for the diagnosis and treatment of COVID-19.
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2. Methods

2.1. Patients

This was a retrospective study of all confirmed COVID-19
patients hospitalized in Hainan affiliated Hospital of Hainan
Medical University from January 20, 2020, to March 10, 2020.
COVID-19 was diagnosed based on the novel coronavirus
pneumonia diagnosis and treatment plan seventh edition issued
by the national health commission of China.[14] The patients were
divided into 2 groups according to residence, including the local
resident and traveler groups.
The protocol was approved by the Medical Ethics Committee

of Hainan General Hospital in China (Med-Eth-Re[2020]).
Informed consent was waived due to the retrospective nature of
this study.
2.2. Treatment

All hospitalized patients were administered oxygen therapy
according to their conditions (mild/common types were treated
with nasal catheters; severe cases were treated by mask or nasal
high flow oxygen therapy, and critical cases were administered
noninvasive or invasive auxiliary ventilation), and antiviral
therapy (including Lopinavir/Ritonavir, Darunavir/Cobicistat,
Arbidol, Chloroquine ,or Ribavirin). Some critical cases were
treated with continuous renal replacement therapy (CRRT) and
extracorporeal membrane oxygenation (ECMO).
2.3. Data collection and definition

The patients’ data were collected from medical records. After
admission, the patient was asked for relevant data, including
epidemiological history, symptoms, and previous disease history.
Blood routine and blood gas analyses, and chest computed
tomography (CT) imaging were performed within 24hours, and
virus nucleic acid detection in pharyngeal swabs was performed
everyotherdayduringhospitalization.The clinical outcomesof the
patients were recorded until discharge and included admission to
intensive care unit (ICU), hospital stay, and mortality.
The clinical classification of disease severity was as follows:

mild type, mild clinical symptoms, with no evidence of
pneumonia on imaging; common type, symptoms such as fever
and respiratory signs, with manifestations of pneumonia on
imaging; severe type, any of the symptoms including respiratory
distress (RR ≥30times/min, oxygen saturation �93% in the
resting state) and arterial partial oxygen pressure (PaO2)/oxygen
absorption concentration (FiO2) �300mm Hg; critical type, one
of the conditions, including respiratory failure and the need for
mechanical ventilation, shock, and combined with other organ
failure requiring ICU care and treatment.
2.4. Statistical analysis

The SPSS 19.0 software (IBM, Armonk, NY) was used for data
analysis. The normality assumption for continuous variables was
assessed by the Kolmogorov–Smirnov test. Normally distributed
continuous variables are presented as mean± standard deviation
(SD), and were compared by unpaired Student t test. Continuous
variables with skewed distribution were presented as median
(range) and assessed by the Mann–Whitney test. The Chi-square
test or Fisher exact test was performed for categorical variables.
P< .05 was considered statistically significant.
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3. Results

3.1. Patient baseline characteristics

There were 70 patients included in this study. They were 51.23±
13.54 years old and included 41 males (58.6%) and 29 females
(41.4%). A total of 5 patients (7.1%) had a long history of
smoking, and 8 (11.4%) had a history of drinking. There were 12
cases of hypertension (17.1%), 3 of diabetes (4.3%), 5 of
coronary heart disease (CHD) (7.1%), 3 of diabetes (4.3%), and
1 of chronic kidney disease requiring regular blood purification
(1.4%).
There were 60 and 10 cases of mild/common and severe/critical

types, respectively. Of the 70 diagnosed patients, 55 cases
(78.6%) had fever, 47 (67.1%) had cough and sputum, 9
(12.9%) had dyspnea, 16 (22.9%) had fatigue, 6 (8.6%) had
muscle aches, 4 (5.7%) had pharyngeal discomfort, 5 (7.1%) had
digestive tract symptoms, and 5 (7.1%) had no symptoms. There
were no statistically significant differences in sex, basic diseases,
smoking history, and drinking history between the local resident
and traveler groups (P> .05). However, age was elevated in the
traveler group compared with the local resident group (53.69±
13.89 vs 42.94±8.19 years; P= .049).
The total amounts of peripheral white blood cells, lymphocytes

and neutrophils in all 70 cases were 5.20±2.37�109/L, 1.17±
0.59�109/L, and 3.59±2.36�109/L, respectively, and showed
no significant differences between the local resident and traveler
groups (P> .05). Baseline patient features are summarized in
Table 1.
3.2. Treatments and outcomes of COVID-19 patients

For treatment, oxygen inhalation was administered in 38
(54.3%) cases, while 9 (12.9%) underwent mechanical ventila-
tion. Glucocorticoid therapy was received by 12 (17.1%) cases.
Of the 70 cases, 8 (11.4%) were treated in the ICU. The mean
hospital stay was 13 (7, 60) days in the whole patient population,
and there were 3 deaths recorded (4.3%). Antiviral therapeutics
included Lopinavir/Ritonavir (n=38, 54.3%), Darunavir/Cobi-
cistat (n=9, 12.9%), Lopinavir/Ritonavir and Arbidol (n=12,
17.1%), Lopinavir/Ritonavir and Chloroquine (n=4, 5.7%),
Arbidol andDarunavir/Cobicistat (n=5, 7.1%), andArbidol and
Ribavirin (n=2, 2.9%). As summarized in Table 2, there were no
significant differences in the above parameters between the local
resident and traveler groups (all P> .05).
The longest nucleic acid positive time was 40 days. The nucleic

acid negative conversion times after treatment with Lopinavir/
Ritonavir, Lopinavir/Ritonavir, and Darunavir/Cobicistat, Lopi-
navir/Ritonavir and Arbidol, Lopinavir/Ritonavir, and Chloro-
quine, Arbidol and Darunavir/Cobicistat and Arbidol and
Ribavirin were 11.23±5.59, 18.89±8.37, 17.29±10.20,
24.00±12.03, 13.00±1.41, and 21.00±5.66 days, respectively.
3.3. CT imaging findings

According to CT imaging, the typical features were as follows:
multiple peripheral ground glass shadows; single ground glass
shadow; patchy ground glass shadow in both lungs, accompanied
by segmental lung consolidation; diffuse ground glass shadow in
both lungs, accompanied by air bronchogram; large area
consolidation in both lungs with lobular interstitial thickening;
and diffuse lesions in both lungs mainly with consolidation
shadow, combined with ground glass shadow, multiple cord-like



Table 1

Characteristics of COVID-19 patients.

Characteristics All patients (n=70) Local resident group (n=16) Traveler group (n=54) P

Age, year, mean±SD 51.23±13.54 42.94±8.19 53.69±13.89 .049
Male, n (%) 41 (58.6) 9 (56.3) 32 (59.3) .830
Smoking, n (%) 5 (7.1) 2 (12.5) 3 (5.6) .343
Drinking, n (%) 8 (11.4) 2 (12.5) 6 (11.1) .878
Comorbidity, n (%)
Hypertension 12 (17.1) 2 (12.5) 10 (18.5) .575
Diabetes 3 (4.3) 0 3 (5.6) –

CHD 5 (7.1) 1 (6.3) 4 (7.4) .875
ESRD 1 (1.4) 1 (6.3) 0 –

Charlson Comorbidity Index, mean±SD 1.77±1.84 1.44±1.97 1.87±1.81 .854
Symptoms, n (%)
Fever 55 (78.6) 10 (62.5) 45 (83.3) .074
Cough 47 (67.1) 11 (68.8) 36 (66.7) .876
Dyspnea 9 (12.9) 2 (12.5) 7 (13.0) .961
Fatigue 16 (22.9) 5 (31.3) 11 (20.4) .363
Muscle aches 6 (8.6) 2 (12.5) 4 (7.4) .523
Pharyngeal discomfort 4 (5.7) 2 (12.5) 2 (3.7) .183
Digestive tract symptoms 5 (7.1) 2 (12.5) 3 (5.6) .343
No symptoms 5 (7.1) 3 (18.8) 2 (3.7) .040

Onset of symptom to admission, day, mean±SD 5.41±3.91 5.06±4.59 5.52±3.73 .197
Clinical severity, n (%) .163
Mild/regular 60 12 (75.0) 48 (88.9)
Severe/ critical 10 4 (25.0) 6 (11.1)

White blood cell count, �109/L, mean±SD 5.20±2.37 5.22±1.92 5.19±2.50 .479
Lymphocyte count, �109/L, mean±SD 1.17±0.59 1.29±0.53 1.13±0.60 .893
Neutrophil count, �109/L, mean±SD 3.59±2.36 3.44±1.94 3.64±2.48 .489

CHD=coronary heart disease, ESRD= end-stage renal disease, SD= standard deviation.
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shadows, and air bronchogram. Among all these signs, multiple
peripheral ground glass shadows were the most common. With
disease progression in critical cases, mostly diffuse lesions in both
lungs and large consolidation shadows occurred. Representative
images of the wide range of imaging results that were evident in
patients with different COVID-19 severity are shown in Fig. 1.

4. Discussion

The current study showed that local residents and travelers in
Hainan (China) had mostly similar outcomes and features,
indicating that residence in the warm and humid climate of
Table 2

Treatments and outcomes of COVID-19 patients.

All patients (n=70) Loc

Oxygen inhalation, n (%) 38 (54.3)
Mechanical ventilation, n (%) 9 (12.9)
Glucocorticoid therapy, n (%) 12 (17.1)
Anti-virus treatment, n (%)
Lopinavir/Ritonavir 38 (54.3)
Darunavir/Cobicistat 9 (12.9)
Lopinavir/Ritonavir and Arbidol 12 (17.1)
Lopinavir/Ritonavir and Chloroquine 4 (5.7)
Arbidol and Darunavir/Cobicistat 5 (7.1)
Arbidol and Ribavirin 2 (2.9)

ICU admission, n (%) 8 (11.4)
Hospital stay, day, median (range) 13 (7, 60)
Mortality, n (%) 3 (4.3)

ICU= intensive care unit.

3

Hainan does not seem to remarkably affect patient features and
outcomes in COVID-19.
The results of this study showed 60 (85.7%)weremild/common

and 10 (14.3%) were severe/critical types of COVID-19 infection.
The most common symptom was fever in 55 cases (78.6%),
followed by cough and sputum in 47 (67.1%), while 5 (7.1%) had
no symptoms. The traveler group were older compared with the
local resident group, but treatment and outcomes were similar.
Another study that also comparedCOVID-19 infectionof travelers
toHainanwith residents in 91 patients also found fever and cough
were two main clinical manifestations.[13] In that study, 15
(16.5%) patients were severe. The imported cases were older and
al resident group (n=16) Traveler group (n=54) P

10 (62.5) 28 (51.9) .453
3 (18.8) 6 (11.1) .423
3 (18.8) 9 (16.7) .846

7 (43.8) 31 (57.4) .335
3 (18.8) 6 (11.1) .423
2 (12.5) 10 (18.5) .575
2 (12.5) 2 (3.7) .183
1 (6.3) 4 (7.4) .875
1 (6.3) 1 (1.9) .354
3 (18.8) 5 (9.3) .295
11 (8, 34) 14.5 (7, 60) .749
1 (6.3) 2 (3.7) .659
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Figure 1. Typical imaging findings in COVID-19 patients. (A) Local ground glass lesion (arrow showed) in the left lung of a 59-year-old man. (B) Sub-pleural lamellar
exudation (arrow) in a 69-year-old woman. (C) Multiple ground glass shadows (arrow) in both lungs in a 62-year-old woman. (D) Multiple plaques in both lungs
(arrow) in a 29-year-old man. (E) Multiple consolidation and exudative shadows (arrow) in both lungs in a 64-year-old woman. (F) Diffuse ground glass shadows
(arrow showed) in both lungs in a 73-year-old man.
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had a higher incidence of fever and concurrent infections than the
residents, but there was no difference in outcomes.[13] Therefore,
their results are similar to our study andwe can conclude that local
residents and travelers to Hainan had similar characteristics of
COVID-19 infection. The 5 asymptomatic patients in present
studywere diagnosed by a nucleic acid test because theywere close
relatives of confirmed patients. Therefore, doctors should attach
great importance to nonrespiratory symptoms and assess
epidemiological history. In addition, comparison of the data in
this study with other studies from regions of China with cooler
climates also showed similar characteristics, such as a study from
Wenzhou city, Zhejiang,[15] another from northeast Chongq-
ing,[16] and one from Wuhan.[17] Therefore, the data, so far,
suggest that there has been no change in the disease characteristics
with the natural occurrence of genetic mutations in SARS-CoV2.
4

Taken together, these results also suggest that residence in warm
climates does not influence the progression of COVID-19.
After SARS-CoV2 enters the human body, lung ACE2 levels

are reduced, while ACE is not affected, causing an imbalance
between ACE2 and ACE in the lung. Meanwhile, overactivation
of the AT1a receptor in the lung leads to increased capillary
permeability in this organ, resulting in pulmonary edema and dry
cough, which aggravate the inflammatory response, induce cell
apoptosis, and accelerate lung injury.[18–21] In this study, most
patients with COVID-19 had mild symptoms at onset. However,
a rapid aggravation of the disease was found in some cases after
diagnosis, which may be related to the “cytokine storm.”[22] The
released factors may modulate lymphocyte apoptosis, which also
played an important role in the pathogenesis of SARS in
2003.[23,24]
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In terms of imaging features, most patients in this study had
typical CT manifestations, including single or multiple patchy
ground glass shadows at the early stage, accompanied by
interlobular septa thickening. In the progressive stage, the lesions
were increased and enlarged, and ground glass shadows
coexisted with consolidation or striated shadows. Patients with
severe and critical disease presented with diffuse lesions in both
lungs, dominated by consolidation shadows, combined with
ground glass shadows, strip shadows and air bronchogram. It is
established that pleural effusions and lymphadenopathy are
rare.[25,26] According to a lung pathology study on COVID-19,
the terminal stage of the disease mainly consists of diffuse
alveolar injury in both lungs with fibrous mucus-like exudate,
accompanied by hyaline membrane formation and alveolar
epithelial cell shedding (presenting as acute respiratory distress
syndrome) and interstitial inflammatory cell infiltration domi-
nated by lymphocytes.[27] The above pathological findings can
explain the imaging characteristic changes in COVID-19
patients. When clinicians encounter patients with rapidly
progressive pneumonia, COVID-19 can be preliminarily diag-
nosed with CT showing the above typical characteristics
combined with epidemiological data. Although the final diagno-
sis cannot be made only according to the obtained imaging
features, the combination of clinical and imaging data could
greatly improve diagnostic accuracy in COVID-19.
In terms of antiviral therapy, effective antiviral drugs are still

required against COVID-19. Patients were treated in this study
according to guidance from the National Health Commission of
the People’s Republic of China. The main therapeutic drugs used
included Lopinavir/Ritonavir, Darunavir/Cobicistat, Arbidol,
Chloroquine, and Ribavirin. Different combinations of the
above drugs were used in the treatment of the 70 COVID-19
patients admitted to our hospital. Preliminary observational data
showed that compared with Lopinavir/Ritonavir alone, the use of
combined antiviral drugs did not provide significant benefits to
COVID-19 patients, nor did it reduce viral RNA load or nucleic
acid negative conversion time. Therefore, in the treatment of
COVID-19 patients, combining antiviral drugs does not seem to
be a reasonable and effective option. In agreement, studies have
reported that Lopinavir/Ritonavir fails to benefit COVID-19
patients.[28] However, a meta-analysis suggests it may improve
outcomes in severe cases.[29] Redesivir is currently considered the
most promising drug in the treatment for COVID-19, with strong
in vitro antiviral activity against human and various bat-derived
coronaviruses.[30] The efficacy of Redesivir in a COVID-19
patient in the United States has been recently reported.[31]

However, the efficacy and safety of Redesivir in COVID-19
patients still needs to be confirmed by rigorous clinical studies.
The present study has some limitations. First, it was a

retrospective study, with inherent shortcomings. Second, all
patients were enrolled in the same center, and the sample size was
relatively small making it difficult to compare any subtle
differences between the two groups. Finally, there was no
follow-up post-hospitalization, and whether differences could
arise with time between the local resident and traveler groups
remains undefined. Therefore, further large well-designed studies
are required to confirm these findings.
In conclusion, overall, local residents and travelers with

COVID-19 in Hainan had comparable outcomes and features,
indicating that the warm and humid climate of Hainan does not
seem to significantly affect patient COVID-19 characteristics.
The above findings provide additional insights into the early
5

diagnosis, evaluation, and treatment of COVID-19, revealing
that unnecessary travel to tourist areas, even warm regions,
should be avoided.
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