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Abstract
Trends in the morbidity rate of dengue infection among population in Tha Wung District,
Lopburi Province, Thailand, 2012-2020

Chidapha Phanmanas!, Gandh Sriyudthsak’, Suyada Tariyacharoen®, Boonsub Sakboonyarat?

ISixth year medical cadet, Phramongkutklao College of Medicine

’MD, Department of Military and Community Medicine, Phramongkutklao College of Medicine

Background

Dengue is a viral infection transmitted by Aedes mosquitoes. It constitutes a significant
public health issue in Thailand. Thus, this study aims to determine trends in the morbidity rate
of dengue infection, as well as the prevalence and associated factors of thrombocytopenia

among dengue patients.

Materials and methods

Data on dengue cases were retrieved from Tha Wung Hospital electronic medical
records based on ICD-10 diagnosis: A90 and A91. Between 2012 and 2020, there were 1260
dengue cases presented to Tha Wung Hospital. Descriptive analysis included characteristics of
dengue patients and spatiotemporal patterns of disease. Chi square for trend was used to
determine trends in the morbidity rate of dengue infection. Logistic regression was used to

identify associated factors of thrombocytopenia in dengue patients.

Results

A total of 1260 dengue patients were included in the study. Trends in the morbidity rate of
dengue infection increased significantly from 2012 to 2020. There were 402 patients with
thrombocytopenia (31.9%) and 858 patients without thrombocytopenia (68.1%). The risk factors
of thrombocytopenia in dengue patients are age greater than or equal to 13 years old in the
age group under 20 years and increasing age every year among patients aged 20years and over.
Thus, effective preventive measures and appropriate management protocols according to age

should be implemented.
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Introduction

Dengue is a viral infection transmitted by Aedes mosquitoes. World Health Organization
estimates that there are 2.5-3 billion people at risk live in the affected area. Every year there are
approximately 50-100 million patients has been a diagnosis for Dengue fever, and about 500,000
patients have been admitted to hospital because of dengue hemorrhagic fever. 90% of Inpatient
are children under the age of 5 and have a mortality rate of 2.5% V. Thailand had the first report
of Dengue outbreak in 1958 and before 2004, Thailand had the highest reported in South-East
Asia. Between 1985 to 1999, an average of the infection is about 69,000 people per year © while
the most outbreak is the rainy season (June-August) @. According to the ministry of public health
of Thailand’s record that the treatment cost of Dengue Inpatient is about 1,750 THB. It was found
that the minimum cost of control and treatment of dengue patients approximately 403 million
baths per year in 1994®". Represented that Dengue is one of the major problems in Thai public
health from the past to present.

Dengue fever usually has an incubation period of about 4-7 days (possibly up to 3-14 days).
The symptoms of this disease often characterized by high-grade fever for 2-7 days, sometimes
may have muscle pain, joint pain, eye pain, red eyes, headache, rash or respiratory symptoms.
However, the most common dengue fever occurs in children under 15 years old and most often
asymptomatic. In the rare case may have a neurogenic symptom, hepatitis, or rhabdomyolysis. ©
Most of Dengue fever can be self-limited but it can develop to dengue hemorrhagic fever

or dengue shock syndrome that increase the mortality rate up to 20-40% ©*. People infected with



the dengue virus develop thrombocytopenia (decrease of platelet that is one of the most
important components in coagulation cascade) resulting in internal organs bleeding, as well as
other complication such as virus invade into megakaryocytes or bone marrow leading to decrease
of platelets creation'”, so patient with clinical of dengue hemorrhagic fever will have significant
lower of platelets level compare to the patient with dengue fever ©

As above, thrombocytopenia at the first date of diagnosis of dengue can use to predict the
severity of symptoms and use for surveillance or planning for medical treatment. These can
prevent some complications and reduce mortality rates. Our study aimed to informed the trend

of dengue infection in Tha Wung District, the prevalence of thrombocytopenia in dengue patient

also association factor of thrombocytopenia in dengue patient.

Objectives

1. To determine trends in the morbidity of dengue infection among population in Tha Wung

District

2. To determine the prevalence of dengue fever with thrombocytopenia among patients

with dengue infection in Tha Wung Hospital

3. To determine the associated factors of dengue fever with thrombocytopenia among

patients with dengue infection in Tha Wung Hospital

Materials and Methods

Study participants

The study population consisted of patients diagnosed with dengue fever, dengue
hemorrhagic fever, or dengue shoch syndrome receiving treatment in Tha Wung Hospital. The
exclusion criteria comprised patients who do not have complete medical records of dengue

infection treatment at Tha Wung Hospital.

Data collection
Data were retrieved from the electronic medical records from Tha Wung Hospital from

2012 to 2018. Dengue patients were identified using ICD-10 diagnosis in the registry as follow;



- Dengue fever A90
- Dengue hemorrhagic fever A91

Statistical analysis

Data were analyzed using IBM SPSS statistics for Windows version 22.0. Descriptive analysis
included characteristics of participants and spatiotemporal patterns of disease. Chi square for
trend was used to determine trends in the morbidity rate of dengue infection. Logistic regression
was used to identify associated factors of thrombocytopenia in dengue patients. The magnitude
of association was reported as adjusted odds ratio (AOR) with 95% Cl. Statistical significance was

considered for p-value less than 0.05.

Ethical considerations
This study was approved by the Institutional Review Board of the Royal Thai Army Medical
Department. The study number was R226h/63 Exp.

Results

Characteristics of the study population

Out of 1260 dengue patients included in this study, 402 patients have thrombocytopenia
(31.9%), 858 patients do not have thrombocytopenia (68.1%). The characteristics of patients are
summarized in Table 1. Males represented the majority of patients (686; 54.4%) Ages ranged from
7 months to 88 years old. The highest number of patients was in the 10-19 year old age group.
The distribution of dengue infection in Tha Wung District was demonstrated in figure 1 and 2. The
sub-district with the highest number of dengue cases was Hua Samrong (191; 15.2%), followed by

Ban Boek (168; 13.3%) and Khao Samo Khon (160; 12.7%).



Table 1

Characteristics of dengue patients at Tha Wung Hospital, 2012-2020 (n=1,260)

Factors

%

Age group (years)

Gender

0-9
10-19
20-29
30-39
40-49
50-59
260

Male

Female

Area of residence (Sub-district)

Ban Boek

Bang Khu

Bang Li

Bang Nga

Hua Samrong
Khao Samo Khon
Khok Salut

Lat Sali
Mutchalin

Pho Talat Kaeo
Tha Wung
Others

Occupation

Student / pre-school
Employee

Agriculture

Business owner

Officials / state enterprise
Monk

Unemployed

Marital status

Single
Married
Divorced

Widowed

242
563
213
99
52
a4
a7

686
574

168
104
108
105
191
160
35
36
42
114
110
87

756
384
26
19
18
10
ar

1023
233

19.2
44.7
16.9
7.9
4.1
35
3.7

544
45.6

133
8.3
8.6
8.3
15.2
12.7
2.8
29
33
9.0
8.7
6.9

60.0
30.4
2.1
1.5
1.4
0.8
3.7

81.2
18.5
0.2
0.2




Figure 1
Distribution of dengue infection in Tha Wung District, 2012-2020
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Figure 2
Spatiotemporal distribution of dengue infection in Tha Wung District, during 2012-2020
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Trends in the morbidity rate of dengue infection in Tha Wung District

Figure 3 shows the trend in the morbidity rate of dengue infection among population in

Tha Wung District from 2012 to 2020. The overall morbidity rate of dengue infection increased



significantly (p for trend = 0.021). The highest recorded disease incidence was in 2015,

approximately 657 per 100,000 population.

Figure 3
Trends in the morbidity rate of dengue infection in Tha Wung District, Lopburi Province, Thailand,

2012-2020
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Associated factors of thrombocytopenia in dengue patients

Table 2-3 shows univariate logistic regression analysis to determine factors associated with
thrombocytopenia in dengue patients aged under 20 years and patients aged 20 years or older,
respectively. After adjusting for potential confounders, the factor associated with
thrombocytopenia in dengue patients is age. Table 4 illustrates that, in the population aged under
20 years, teenage dengue patients tended to be of high risk of thrombocytopenia (AOR 2.422;
95% Cl 1.749-3.354). While, table 5 illustrates that the prevalence of thrombocytopenia in dengue
patients tended to increase with age (AOR 1.109; 95% Cl 1.069-1.151) in the population aged 20

years or older.



Table 2

Univariate analysis of factors associated with thrombocytopenia in dengue patients aged under

20 years at Tha Wung Hospital, 2012-2020

Factors With thrombocytopenia Hithout Crude ORs 95% Cl p-value
thrombocytopenia

Age

<13 71(18.8) 307 (81.2) 1

> 13 154 (36.1) 273 (63.9) 2.439 1.762-3.376 < 0.001
Gender

Male 137 (29.5) 327 (70.5) 1

Female 88 (25.8) 253 (74.2) 0.830 0.606-1.137 0.246

Table 3

Univariate analysis of factors associated with thrombocytopenia in dengue patients aged 20 years

or older at Tha Wung Hospital, 2012-2020

With Without
Factors Crude ORs 95% Cl p-value
thrombocytopenia thrombocytopenia

Age (years) 37 £ 15.7 36 + 15.8 1.006 0.994-1.018 0.365
Gender

Male 91 (41.0) 131 (59.0) 1

Female 86 (36.9) 147 (63.1) 0.842 0.587-1.228 0.372

Table 4

Multivariate analysis of factors associated with thrombocytopenia in dengue patients aged under

20 years at Tha Wung Hospital, 2012-2020

With Without
Factors Adjusted ORs 95% Cl p-value
thrombocytopenia thrombocytopenia

Age

<13 71(18.8) 307 (81.2) 1

>13 154 (36.1) 273 (63.9) 2422 1.749-3.354 < 0.001
Gender

Male 137 (29.5) 327 (70.5) 1

Female 88 (25.8) 253 (74.2) 0.866 0.629-1.193 0.378

Adjusted for age and gender



Table 5
Multivariate analysis of factors associated with thrombocytopenia in dengue patients aged 20

years or older at Tha Wung Hospital, 2012-2020

With Without
Factors Adjusted ORs 95% Cl p-value
thrombocytopenia thrombocytopenia
Age (years) 37 +15.7 36 + 15.8 1.109 1.069-1.151 < 0.001
Gender
Male 91 (41.0) 131 (59.0) 1
Female 86 (36.9) 147 (63.1) 0.851 0.617-1.172 0.323

Adjusted for age and gender

Discussion

This study identified trends in the morbidity rate of dengue infection in a district in central
Thailand as well as identified associated factors of thrombocytopenia in dengue patients. The
peak incidence of dengue was in 2015 and a significant decline was observed in the following

years, shortly after the legislation of the Communicable Disease Act ¥

We found that age was a significant risk factor for thrombocytopenia in dengue patients,

concordant with results from studies conducted in South East Asia which stated that age is an

15)

important factor in determining risk for disease severity !* . Several factors may influence the

severity of dengue infection including host factors, virus serotype, sequence of infection, and

immune response. However, the chance of acquiring a secondary infection is directly proportional

to age(lé)

Conclusion

This study provided data on trends in the morbidity rate of dengue infection in a district
in central Thailand as well as identified associated factors of thrombocytopenia in dengue
patients. These data could assist with primary prevention of dengue infection the provinces of
Thailand, especially in Tha Wung District. Despite preventive protocols from the Health Provincial
Office, problems should be assessed and further interventions should be implemented in areas
with high morbidity rates. Moreover, differences in severity of dengue infection in different age

group indicate the necessity of appropriate management protocols according to age.



Limitations

1. The data used for analysis were drawn from the hospital system. Therefore, some of the
variables that the researcher would like to study may not be recorded in the hospital
system.

2. This research is cross-sectional study makes it impossible to explain rational factors, they
only relate.

3. Entering history information check up the doctor It depends on the individual, resulting in
missing records.
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