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Epidemiological and clinical analysis of the outbreak of dengue fever
in Zhangshu City, Jiangxi Province, in 2019
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Abstract
This study analyzed the epidemiological and clinical features of dengue fever in Zhangshu, Jiangxi Province, in 2019 and
provided evidence for the diagnosis, treatment, prevention, and control of dengue fever. A total of 718 dengue fever patients
in Zhangshu in 2019were involved. ELISA and qRT-PCRwere used for pathogenic detection of dengue virus.Multiple adjuvant
therapies were applied, and the condition of patients after treatment was examined. Patients were between the ages of 0.75 and
92 years old, and all of them had a fever. A total of 519 cases had fatigue, and 413 cases had generalized myalgia and bone ache;
356 cases had dry mouth, 289 cases had bitter taste, and 167 cases felt dry and bitter taste; 279 cases had rash, and 93 cases had
pruritus; 587 cases had decreased leukocyte, among which, 7 cases had leukocyte lower than 1 × 10 [9]/L; 380 cases had a low
platelet count, and the platelet count of 29 cases was lower than 50 × 10 [9]/L; 488 cases had increased aspartic transaminase, and
460 cases had increased alanine aminotransferase; 5 cases had a severe disease. It proved that the majority of dengue fever
sufferers were adults, with the main clinical features being fever and rash and the chief injured organs being the blood system,
liver, heart, and gastrointestinal tract. Besides, over 40% of patients had dry and bitter taste, and 12 cases had alopecia after
discharge. It indicates that the incidence of dengue fever in Zhangshu is closely related to the sudden population flow and
imported cases.
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Introduction

Dengue fever (DF) is a kind of acute mosquito-borne infec-
tious disease caused by dengue virus (DENV) through Aedes.
With the development of tourism and more frequent interna-
tional communications, dengue fever has become a global
disease. In recent decades, the disease is prevalent in 128
countries and regions in tropical and sub-tropical regions of
the world. Approximately, 0.39 billion people get infected
with DENV every year globally, and about 25 thousand peo-
ple died from dengue hemorrhagic fever, with the Southeast
Asia and the Caribbean region in South America suffered
most [1–4]. DENV, belonging to the genus Flavivirus of the
family Flaviviridae, is a single-stranded positive-sense RNA
virus and encodes 10 proteins, among which non-structural
proteins are involved in RNA virus replication and the regu-
lation of immune system function. Typical DF patients man-
ifest sudden fever, frontal headache, orbital pain, back pain,
and severe myalgia, while some patients have bleeding ten-
dency, lymphadenopathy, thrombocytopenia, and so on [1, 5].
In DF endemic areas, people are generally susceptible to the
disease, but the majority of the cases are adults, while in local
endemic area, the majority of the cases are children. The pre-
vention and control of DF is hard to be managed as it is highly
different in the source of infection, transmission route, and
susceptible population in different regions [6, 7]. Therefore,
it is of utmost importance to see the incidence of DF in differ-
ent regions.

As for the reason leading to the outbreak of DF, it is quite
different in different regions. It is established that the main
factors accounting for the rapid increase in DF incidence are
climate change, virus evolution, and some social factors like
rapid urbanization, population growth, the globalization of
tourism, and trade [8]. As believed by many scientists, the
global or local climate variables are the decisive factors con-
tributing to the DF distribution in space and time [9]. Due to
the fact that the variation of climate will significantly affect the
prevalence of virus vectors to increase the transmission of
DENV [10], greenhouse effect has been regarded as one of
the main factors resulting in the outbreak of DF. For local
areas, some region-specific factors are being focused.
Struchiner et al. [8] found that in the past four decades in
Singapore, the rapid urbanization and increased human waste
might be the two major causes for intensified DF condition,
while the two factors have been noted to be probably associ-
ated with the high prevalence of DF in China in recent years
[9]. Therefore, understanding the onset of DF not only re-
quires a comprehensive analysis for globalization consider-
ation, but also allows for the investigation of region-specific
etiology and relevant epidemiological statistical analysis.

With regard to the epidemiological features of DF, relevant
statistical research has been done in many regions every year
worldwide. From 1949 to 1977, there were no reported DF

cases in China. In 1978, the fever broke out and was prevalent
in Foshan, Guangdong Province; after which, the disease
spreads every year in different degree mainly in coastal areas
like Guangdong, Guangxi, Fujian, Hainan, and Taiwan [11,
12]. In mainland provinces and cities like Wuhan and Henan,
the outbreak of DF is mainly driven by the arrival of travelers
from the infected areas [13–15]. In 2018, the DF outbreaks in
Southeast Asia were increased compared with previous years,
and severely attacked the Philippines, Cambodia, Malaysia,
Thailand, Vietnam, and so on. In Jiangxi Province of China,
as the flight opened up between Nanchang and Cambodia in
June 2019, population movements between the two regions
remarkably increased, which contributed to the imported cases
of DF in 10 districts and cities in Jiangxi in 2019 and local DF
outbreaks in multiple county-level cities, with totally 1235
cases of DF reported throughout the year. Therefore, it is
highly necessary to study the epidemiological features of DF
in Jiangxi Province.

In this study, 718 DF cases were collected from Zhangshu
People’s Hospital, Zhangshu Qingjiang Hospital, and The
Ninth Hospital of Nanchang in Zhangshu City, Jiangxi
Province. With the epidemiological data, clinical features,
and laboratory examination results being retrospectively ana-
lyzed, this study aimed to explore the source and the possible
drivers for DF in Zhangshu City in 2019, so as to provide
evidence for further specification of DF diagnosis and treat-
ment and strengthen of prevention and control.

Materials and methods

Research object

This study chose 718 confirmed cases of DF and clinically
diagnosed cases from Zhangshu People’s Hospital, Zhangshu
Qingjiang Hospital, and The Ninth Hospital of Nanchang in
Zhangshu City, Jiangxi Province, from August to October
2019. The inclusion criteria for confirmed cases were in line
with the Guidelines for Diagnosis and Treatment of Dengue
in China: having a historical epidemiology of DF; presence of
clinical manifestations like fever, rash, decreased counts of
white blood cell (WBC), and platelet; positive for DENV-
specific IgM antibody, NS1 antigen, or DENV nucleic acid.
Diagnostic criteria for severe DF are as follows: accompanied
with severe bleeding (including but not limited to subcutane-
ous hematoma, gross hematuria, hemoptysis, gastrointestinal
hemorrhage, vaginal bleeding, intracranial hemorrhage and so
on); shock; severe organ damage, including acute aspiratory
distress syndrome (ARDS) or respiratory failure, acute myo-
carditis or acute heart failure, acute liver injury (alanine ami-
notransferase, ALT, and/or aspartic transaminase, AST >
1000U/L), acute renal failure, encephalopathy, or encephalitis
[16]. Clinically diagnosed cases recruited in this study met the
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health industry standard of the People’s Republic of China
“Diagnosis for Dengue Fever” (WS216—2018) [17].

Epidemiological statistics and collection of patient’s
clinical features

The epidemiological data in this study included patient’s age,
gender, occupation, place of residence, travel history, contact
history, mosquito bite history, and whether or not living in
epidemic area. The clinical symptoms and signs of the patients
contained fever, fatigue, chills, rash, dry mouth, bitter taste,
headache, myalgia, and bone and joint pain.

DENV NS1 antigen detection

In this study, the serum of 15 DF patients from The Ninth
Hospital of Nanchang was sent to Jiangxi Provincial Center
for Disease Control and Prevention to detect dengue NS1
antigen by using colloidal gold immunochromatography as-
say (GICA) (01PF20, PANBIO, Australia). The serum of 245
patients were detected in Zhangshu People’s Hospital by
using enzyme linked immunosorbent assay (ELISA) (48T/
96T, WanDai, Beijing, China).

DENV typing by qRT-PCR

Twenty-one serum samples out of 718 patients (15 samples
from The Ninth Hospital of Nanchang, 6 samples from
Zhangshu People’s Hospital) were sent to Jiangxi Provincial
Center for Disease Control and Prevention to identify DENV
type by means of real-time fluorescence quantitative (qRT)-
PCR assay. The detection reagent was purchased from Jiangsu
Bioperfectus Technologies Company, Ltd.

Forty-six serum samples out of 718 patients (from
Zhangshu People’s Hospital) were sent to Shanghai
Huashan Hospital to identify DENV type. Serum virus RNA
was extracted with MiniBEST virus abstraction kit (9767,
Takara, Japan), and extracted RNA was reversely transcribed
into cDNA by TaKaRa PrimeScript reverse transcription kit
(RR055A, Takara, Japan). The detection reagent for DENV
typing was purchased from Shanghai BioGerm Medical
Biotechnology Co., Ltd. DENV1/2 and DENV3/4 qRT-PCR
probes were used.

Patient’s physiological function detection

A series of physiological function tests were carried out on the
patients, mainly including blood routine, hepatic and renal
function, electrolyte, coagulation function, electrocardiogram,
and abdominal Doppler ultrasound.

Statistical analysis

Data were input into the Microsoft Excel 2019 work sheets.
All data of confirmed cases were statistically analyzed by the
method of descriptive epidemiology. Part of data were proc-
essed using the SPSS 22.0.

Results

Epidemiological features of patients

First of all, the epidemiological features of patients were re-
corded and statistically analyzed (Fig. 1). The male to female
ratio of DF cases was 0.82:1. In terms of age, the majority of
patients were above 19 years old, and the number of female
patients of all ages was more than that of male patients.
Besides, most of the patients were farmers or the unemployed.
Apart from the age and occupation, it was also found that 91%
of the patients had a mosquito bite history prior to the onset of
illness.

Clinical features of patients

The clinical features of the 718 patients were sequentially
statistically analyzed. As revealed in Table 1, the majority of
the patients had common DF symptoms like fever, fatigue,
headache, and arthralgia. Apart from that, we also found that
over 40% of the local patients had dry mouth or bitter taste,
which was not commonly seen in other reported features of
DF. Therefore, the prevention and treatment for local DF are
of great significance, and our finding has a certain reference
value for the future judgment of the clinical features of DF.

Physiological and biochemical characteristics of
patients

After analyzing patient’s apparent characteristics, we also de-
tected and analyzed their physiological and biochemical char-
acteristics. The results indicated that decreased WBC and

Fig. 1 Ages and gender features of patients
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platelet were present in patients, while AST and ALT were
increased compared with the reference value. Besides, there
was a noticeable rise in lactate dehydrogenase (LDH) which is
a myocardial enzyme index (Table 2). These results suggested
that physiological and biochemical characteristics may be af-
fected in part of the local patients after suffering from DF.

Pathogenic detection

In regard to pathogenic detection, serum samples from 260
cases were subjected to NS1 antigen examination, with 256
positive cases, and the positive rate was 98.46%. Sixty-seven
serum samples were used for nucleic acid testing with 62
positive cases, and the positive rate was 92.54%. The residual
5 negative cases underwent sampling inspection on and after
the 6th day after the onset of the illness. The nucleic acid type
of the 62 cases were all DENV1.

Features of patients with severe DF

Some patients in this study were noted to have a severe DF. In
view of this, we paid close attention to the features of these
cases and made an analysis. Overall, 5 cases (0.7%) in our
study met the criteria of severe DF. Digestive tract bleeding is
one of the severe complications of DF. Of the 5 cases, 2 cases
suffered from digestive tract bleeding: one being male aged
62 years old and complicated with upper gastrointestinal
bleeding; another being female aged 26 years old and compli-
cated with non-menstrual vaginal bleeding. Moreover, it has

been proven that DF could attack the central nervous system
and cause severe complications such as encephalitis, menin-
gitis, cerebral hemorrhage, and metabolic encephalopathy
[18]. The other 3 cases developed neurological symptoms in
the group: one was a 78-year-old female patient who suffered
from unconsciousness, aphasia, and neck rigidity on the 8th
day of the course of disease, and was transferred to The Ninth
Hospital of Nanchang and confirmed to have viral encephali-
tis by lumbar puncture; one was a 35-year-old male patient
with high fever, coma, unconsciousness, and neck rigidity on
the 3rd day of the course of disease and was suspected for
dengue encephalitis; one was a 17-year-old male patient ac-
companied by a fever for 9 days with the highest temperature
reaching 40 °C, developed abnormal behavior and delusion of
persecution on the 3rd day of the course of disease, and was
considered as DF-induced schizophrenia.

Treatment and recovery of patients

After the patients were confirmed with DF, anti-mosquito pre-
cautions were done for all hospitalized patients. For patients
with an acute DF, especially those with increased myocardial
enzyme indexes, they were told to stay in bed, with their vital
signs, spirit, gastrointestinal symptoms, urine volume, and
hemorrhagic manifestations being closely observed.
Symptomatic supportive treatment was the chief treatment
method with fluid infusion appropriately applied. Patients
who had underlying diseases were actively treated. Patients
with elevated hematocrit (HCT) were treated with blood

Table 1 Clinical features of 718
cases’ dengue fever Symptoms and signs Number of cases Incidence rate (%)

Fever 718 100

Double-phase fever 57 7.93

Hypodynamia 519 72.28

Headache 492 68.52

Muscle and bone joint pain 431 60.03

Poor appetite 392 54.59

Poor appetite and nausea 287 39.97

Poor appetite, nausea, and vomiting 62 8.64

Dry mouth 356 49.58

Bitter taste in the mouth 289 40.25

Dry mouth and bitter taste in the mouth 167 26.26

Rash 279 38.86

Pruritus 93 12.95

Abdominal pain 126 17.55

Diarrhea 97 13.51

Hemorrhage 169 23.54

Neurological symptoms 8 1.11

Superficial lymphadenopathy 16 2.23
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volume expansion and fluid infusion in time, and no shock
cases were observed. Patients whose transaminase elevated by
2 times normal value and more were given glycyrrhizic acid
preparations for the decrease in transaminase and
hepatoprotection, and the level of liver enzymes in most of
patients returned to normal before discharge. One DF patient
complicated with digestive tract bleeding was told to fast, and
treated with omeprazole, octreotide, hemostatic enzyme, and
in time fluid infusion for 11 days; after which, he/she recov-
ered and was discharged. One DF patient complicated with
non-menstrual virginal bleeding recovered and was
discharged after 1 week of treatment with hemostasis and fluid
infusion. Two DF patients with viral encephalitis were treated
with mannitol to reduce their intracranial pressure supple-
mented with albumin and other symptomatic supportive treat-
ments. Their symptoms were relieved and they were
discharged from the hospital on the 8th day and the 12th day
of the course of disease, respectively. One DF patient who
developed schizophrenia was transferred to the Zhangshu
Mental Hospital after the fever disappeared, and had been
discharged from hospital when follow up 2 months later.
Among the patients whose blood amylase increased, 2 pa-
tients had nausea, vomiting, and abdominal pain.
Pancreatitis was considered, and they were asked to fast and

fluid infusion and octreotide were given for 7–10 days of
treatment. Both of them recovered and were discharged from
hospital. Overall, all the 718 patients recovered and were
discharged from hospital with no death. A follow-up visit
was scheduled 2 months after discharge and it was found that
12 patients had alopecia. These treatments and the post-
treatment features are of certain value for the prevention and
treatment of local DF in the future.

Discussion

DF is a seasonal and region-specific disease generally preva-
lent from May to November every year. At present, DF re-
mains one of the tropical diseases that are most easily ignored.
With the geographical expansion of DENV and the virus vec-
tors Aedes over the recent decades, the incidence of DF has
increased 30 times [5]. In Asia, monsoon is the major decisive
factor leading to the variation of local climate, and the East
Asian Summer Monsoon (EASN) is the main driver for cli-
mate change in East China, Korea, Japan, and other countries
[19]. Jiangxi Province in the southeast of China is a typical
sub-tropical zone with plentiful rainfall throughout the year.
Zhangshu City locates in the center of Jiangxi with the

Table 2 Physiological and biochemical characteristics of patients

Biochemical index Number of cases Incidence rate (%) Highest (lowest) value

Leukocyte count < 1.0*10^9/L 7 0.97 0.8*10^9/L

1.0–2.0*10^9/L 87 12.12

2.0–3.0*10^9/L 139 19.36

3.0–4.0*10^9/L 350 48.75

Platelet count < 20*10^9/L 29 4.04 1.0*10^9/L

20–100*10^9/L 351 48.89

ALT 40–80 U/L 257 35.78 616 U/L

80–200 U/L 168 23.40

200–400 U/L 26 3.62

> 400 U/L 9 1.25 616 U/L

AST 40–80 U/L 261 36.35

80–200 U/L 179 24.93

200–400 U/L 35 4.87

> 400 U/L 13 1.81 687 U/L

Creatine kinase (CK) 395 55.01 4327 U/L

Creatine kinase isoenzyme CK-MB) 230 32.03 776 U/L

Lactate dehydrogenase (LDH) 407 56.69 791 U/L

Hematocrit (HCT) 169 22.54 76%

Hemodiastase 38 5.29 470 U/L

Total bilirubin 17.10–34.2Umol/L 32 4.46

> 34.2Umol/L 11 1.53 56.3 Umol/L

Blood urea nitrogen (BUN) 17 2.37 22.93 umol/L

Creatinine (Cr) 26 3.62 583 mmol/L
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Ganjiang River running through the city. With global
warming intensifies, green plants are increased in the city,
which creates conditions for the breeding of mosquitoes. As
a consequence, it is easy to cause DF outbreak and prevalence
once the DENV is imported. In the present study, our findings
suggested that the age of the DF patients ranged from 0.75 to
92 years old, indicating that people of all age groups are sus-
ceptible to DENV. Of the 718 cases, 41% of patients were
between the ages of 19 and 50 years old, 47.6% were over 50,
and 14 cases were in the children. These results reveal that
adults are the main sufferers in new endemic areas, which is
different from the local endemic areas in Southeast Asia where
children suffer the most.

Transmission by imported travelers with DF is one of
the common ways contributing to the outbreak of DF in
local areas. According to the epidemiological survey,
the patients we enrolled earlier (in early August) were
all the residents from Jingjiu Trade City in Zhangshu.
The patients enrolled in late August were from the pe-
riphery areas of the trade city and the patients admitted
in early September spread throughout the city. Further
investigation found that there is a council house in
Jingjiu Trade City where the same people live and they
still get used to getting together to enjoy the cool air at
night. In early July, some persons returned here from
their tour in Southeast Asia. Some of them had a fever
but only went to the community clinic, instead of going
to the hospital, for infusion treatment and got well.
During the treatment, they still got together to enjoy
the cool air. Since then, some of them caught a fever
and developed rash, and they still went to the commu-
nity clinic. Until more and more people were infected,
patients in the community began to go to the Zhangshu
People’s Hospital, and the disease had been taken seri-
ously. As epidemiological investigation suggested, the
outbreak of DF in Zhangshu City was caused by the
people with fever who returned from a tour in
Southeast Asia. Furthermore, many investigations noted
that the outbreak of DF in local areas is attributed to
the local people who return from their tour in Africa or
Latin America [20, 21]. Therefore, to manage the out-
break of DF in local areas, whether there are imported
cases should be given priority so that specific quaran-
tine measures and precautions can be effectively carried
out.

DF is usually a self-limited disease with a generally
good prognosis. The treatment for DF mainly focuses
on symptomatic supportive treatment and clinical moni-
toring. Among the DF patients in Zhangshu City en-
rolled in this study, no death was found, and fever
and rash were the typical manifestations. All patients
had a fever in the course of disease with the highest
temperature reaching 40.5 °C. Irregular fever was

predominant and 57 cases (7.93%) had a double quotid-
ian fever. A total of 279 cases (38.86%) had rash com-
monly seen in limbs and trunk, and congestive rash,
erythematous rash, or local scarlatiniform rash was the
majority. Approximately, half of the patients had dry
mouth or bitter taste in the course of disease, which
was rarely reported in previous research. Among the
718 cases, 167 (26.26%) cases had both dry mouth
and bitter taste, 289 (40.25%) cases had dry mouth,
and 356 (45.98%) cases had bitter taste. Dry mouth
was considered to be related to the plasma leakage
caused by the increased capillary permeability in DF
patients, but only 169 (22.94%) cases had elevated
HCT, which cannot fully explain this phenomenon.
Bitter taste in the mouth belongs to the damp-heat cat-
egory in Traditional Chinese medicine (TCM). Some
patients who had bitter taste in the mouth were given
aromatic damp-resolving drugs as suggested by TCM
doctors, and their symptoms could be quickly relieved.
Patients suffering from dry mouth were treated with
hypotonic oral rehydration salts with water. Some pa-
tients who had dry mouth with elevated HCT were giv-
en blood volume expansion, fluid infusion, and correc-
tion of acid-base imbalance; after which, HCT soon
returned to normal and no shock occurred.

As for the complications, leukopenia was the compli-
cation with the highest incidence rate in the patients in
this study and occurred in 504 cases (70.19%).
Thrombocytopenia happened in 380 cases (52.92%), el-
evated AST in 488 cases (67.97%) with the highest
reaching 637 U/L and elevated ALT in 460 cases
(64.07%) with the highest reaching 616 U/L, and the
rise of AST was generally bigger than that of ALT.
All above laboratory findings are similar to those re-
ported by Cavailler [22]. The reason for the bigger rise
in AST is that other than the AST in liver, more AST
comes from the isoenzymes produced by myocardial
cell injury. In DF patients, myocardial damage is easy
to occur in early stage. In our study, the rise in myo-
cardial enzyme indexes mainly seen in LDH in 407
cases (56.69%), followed by creatine kinase (CK) in
359 cases (55.01%) and creatine kinase-MB (CK-MB)
in 230 cases (32.03%). These patients were told to stay
in bed and given oxygen therapy and symptomatic treat-
ments with favorable prognosis. In the meantime, there
were 126 cases (17.55%) with abdominal pain, 97 cases
(13.51%) with diarrhea, and 38 cases (5.29%) with in-
creased blood amylase; among which, 2 patients had
nausea, vomiting, and abdominal pain, and pancreatitis
was suspected. The two patients both recovered and
were discharged after 7–10 days of treatment with
fasting, fluid infusion, and octreotide. Besides, 43 cases
(5.98%) had raised total bilirubin with the highest
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reaching 56.3 Umol/L. In this group, there were 17
cases (2.37%) with elevated urea nitrogen (BUN) and
26 cases (3.62%) with increased creatinine (Cr), and
most of them were elderly patients with underlying
chronic kidney disease, which suggested that DF had a
limited effect on renal functions. In this study, only 16
out of 718 (2.23%) cases had superficial lymph node
enlargement, which is similar to the results studied by
Daumas RP and other researchers in Brazil [23].

Conclusion

The outbreak of DF in 718 cases in this study was probably
caused by the patients with a fever who returned from a travel
in Southeast Asia. The disease had a high incidence from July
to September, and the patients were mainly adults, most of
whom were farmers and the unemployed. Typical clinical
features were fever and rash, and the injured organs
chiefly were the blood system, liver, heart, and gastro-
intestinal system. The incidence of severe type was low
and there was no death. Over 40% of the patients had
dry mouth and bitter taste in the mouth, and the follow-
up visit found that 1.67% of the discharged patients had
alopecia. With the increasing globalization and frequent
international communications, the number of imported
cases will rise. Clinicians at all levels (including com-
munity doctors) are supposed to identify early cases of
mosquito-borne diseases, such as DF, malaria, Zika, yel-
low fever, and Chikungvnya fever, and report the cases
in time. In the meantime, they should be skilled in the
diagnosis of the common insect-borne infectious dis-
eases and the identification and treatment of severe
cases. The departments concerned should take compre-
hensive measures. For the people who go to the epi-
demic area for travel or work, it is important to
strengthen propagation and education to raise their
awareness of mosquito-borne diseases and take anti-
mosquito precautions. By improving the screening of
the people with a fever returning from a tour, the trans-
mission route can be controlled in time and the spread
of the pathogens of mosquito-borne infectious diseases
like DENV in the local Aedes can be effectively
prevented, and sequentially, the outbreak and prevalence
of local infectious cases can be better prevented.
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