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ABSTRACT

A hospital-based case-control study was conducted to assess factors related to
Dengue Shock Syndrome (DSS) among patients with dengue admitted in Khon Kaen
Hospital from 2" June, 2007 to 2" November, 2007. Data collection was performed
by interviewing and analysis of medical records. Regarding clinical status at
discharge, 37(17.2%) and 178(82.8%) of 215 patients were respectively diagnosed
with DSS (=Case) and without DSS (=Control).

The sex ratio (male : female) was 1.3 : 1 in DSS group vs. 0.98 : 1 in non
DSS group. The mean (SD) age of DSS group and non DSS group was 9.3 (4.3) years
and 12(5.5) years, respectively. Nearly all DSS patients and about fourth percent of
the non DSS group lived in a rural areas (p<0.001). Most DSS patients and one-third
of the non DSS group were referred cases (p<0.001). More than half of the DSS group
reported that they had a reduction of urine output, muscle or joint pain, bleeding and
diarrhea before admission. During admission, all patients in the DSS group had
clinical evidence of plasma leak and most of them had anorexia and epigastric pain.
Half of the patients in DSS group had pleural effusion and abdominal pain. Two-fifths
of this group had ascites and enlargement of liver.

Results from unconditional logistic regression analysis demonstrated
significant clinical, demographic and socio-economic factors related to DSS.
Significant clinical symptoms before admission were bleeding (adjusted OR = 12.00,
95%Cl: 3.15-45.44) and not having muscle pain or joint pain (adjusted OR = 6.77,
95%ClI: 1.83-25.00). Significant clinical signs during admission were negative
tourniquet test (adjusted OR = 5.52, 95%CI: 1.52-20.13), enlargement of liver
(adjusted OR = 3.76, 95%CI: 1.15-12.32) and ascites during admission (adjusted OR
= 7.83, 95%CI: 2.16-28.37). Significant demographic and socio-economic factors
were being male (adjusted OR = 7.93, 95%Cl: 2.02-31.10) and living in a rural area
(adjusted OR =42.21, 95%Cl: 4.92-362.32).

This study suggests possible clinical signs and symptoms associated to
shock syndrome among dengue patients and might provide good guidance for close
monitoring for prompt and adequate fluid replacement therapy to prevent the
progression in severity of this disease.

KEY WORDS: DENGUE SHOCK SYNDROME / FACTORS /
DENGUE PATIENTS
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CHAPTER 1
INTRODUCTION

1.1 Rationale and Justification

The global burden of dengue viral infection

At the present time, Dengue Fever (DF) and Dengue Haemorrhagic Fever
(DHF) are the most important arthropod - borne virus diseases of public health
significance among other infectious diseases. Comparing among nine reporting countries
in the 1950s, by geographic distribution, DH and DHF occurred in more than 100
countries worldwide. The World Health organization (WHO) estimated that more than
2.5 billion people were at risk of dengue infection (1).

Dengue fever (DF), Dengue Haemorrhagic Fever (DHF) and Dengue Shock
Syndrome (DSS) are caused by Dengue virus (single stranded RNA virus in Family
Flavivirida) divided into 4 serotypes (DEN 1, DEN 2, DEN 3, DEN 4) (2). The four
viral serotypes are transmitted from viraemic to susceptible humans mainly by bites of
Aedes aegypti and Aedes albopictus mosquito species (3).

Dengue is divided into 3 symptom-groups (Dengue Fever, Dengue
Haemorrhagic Fever and Dengue shock syndrome). Dengue fever always is in
adolescent and adult. Some case of dengue fever is not severe. The common symptom is
fever, headache, retroocular pain accentuated by eye movements, backache and pain in
the muscles. Arthralgias may be severe, which is why dengue fever was also known as
break bone fever. These symptoms vary in severity and usually persist for several days.
The high index of suspicion based on period, population & place and absence of
convincing evidence of any other febrile illness (3-6)

Dengue Haemorrhagic Fever is characterized by high fever, haemorrhagic
pheneomena, hepatomegaly, and often circulatory failure. Moderate to marked

thrombocytopenia with concurrent haemoconcentration are distinctive clinical laboratory
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findings. The major pathophysiological change that determines the severity of disease in
DHF — and differentiates it form DF- is the leakage of plasma, as manifested by an
elevated haematocrit (i.e. haemoconcentration), a serous effusion or hypoproteinaemia (3).

Dengue Shock syndrome has evidence of plasma leakage and shown by 20%
in haematocrit, hepatomegaly, pleural effusion, ascites, cold perspiration, severe liver
involvement and right — upper quarter abdominal tenderness and confusion (7-9). The
other symptom was manifestations of respiratory difficulty, melena, haematemesis, cold
clammy skin, narrow pulse, pressure, prolong capillary refill, shock, tachycardia, coma
and tourniquet test. The hypotension for age, cold clammy skin, restlessness, rapid weak
pulse, narrow pulse pressure (< mm of Hg) and profound shock (10).

The dengue is endemic in all WHO Regions except the European Region
(EUR). The major dengue burden was found in South-East Asia and the western Pacific,
with increased reporting of DF/DHF in the Americas. WHO reports found that 2.5
billion people (living in the tropics and sub tropics) are at risk of DF/DHF, and that 1.3
billion live in South—East Asia Region. Eight countries in these Regions (Bangladesh,
India, Indonesia, Maldives, Myanmar, Sri Lanka, Thailand and Timor-Leste) have
reported disease incidence every year. Outbreak was reported for the first time in
Bhutan in 2004. Nepal and Korea have never reported any case of DF/DHF (3).

The economic impact of dengue was studied in many countries. The cost of
the 1981 Cuban epidemic of DHF/DSS was estimated to be approximately US$103
million (11). Another example was DF and DHF/DSS epidemic in Puetro Rico since
1977 which was estimated to have cost US$150 — 200 million (12)A. 1995 report
estimated that the annual economic burden due to DHF in Thailand ranged from US$19
million to US$51 million per year, depending on whether low or high levels of

transmission occur (13).

DF/DHF/DSS in Thailand

The first epidemic outbreak occurred in 2001 with 2,158 cases of dengue
patients, a morbidity rate of 8.80/100,000 pop and a mortality rate of 13.90% (14). Every
year at the beginning of February, there was a gradual starting of increase in the
incidence of DHF cases, peaks in July and August, with the monthly number of cases

declining thereafter. There were four serotypes of dengue circulating in Thailand the
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proportion of each serotype varies from year to year (15-19). The trend of the incidence
of the disease had continued to increase in a cyclic pattern. The disease mainly affected
the younger age-groups of less than 15 years with the highest proportion of cases
occurring in the age group 5-9 years, followed by the age group 10-14 years (20). Two
to three years later dengue had started to appear among patients whose age was above 15
yeas. The highest age of dengue patients reported among adults was 72 yeas old. As
such, physicians now gave importance to adult patients. Some dengue patients who were

older than 15 yeas old died in 2002 (2).

DF/DHF/DSS situation in Khon Kaen province

In 2005, it was found that the number of cases of dengue slightly increased
when compared to 2004. There were 746 cases of dengue with morbidity rate of 42.83
per 100,000 population, and 3 deaths with mortality rate of 0.4 %. The distribution of
dengue in Khon Kaen province was similar to country level. There was a gradual starting

of increase in the incidence of dengue cases, peak in July and August (21).

Khon Kaen Hospital

Khon Kaen Hospital was a regional hospital with 867 beds and 111 units of
administration under the Division of Regional Hospital, Ministry of Public Health.
Health services provided for the population in Khan Kaen province and population of
other provinces nearby were at every level of care: primary, secondary and tertiary care.
The average number of out patients was 7,828 per month and in patients were 4,912 per
month (22).

The number of dengue cases during 2002-2006 from the reports demonstrated
a decrease from 1,828 cases in 2002 to 488, 325 and 380 cases in 2003, 2004 and 2005
respectively. The number of dengue shock syndrome (DSS) also decreased from 291
cases in 2002 to 78, 49 and 89 in 2003, 2004 and 2005 respectively. The distribution of
dengue cases in Khon Kaen Hospital increased every two or three years (22).

Dengue was an important global disease and Thailand was a dengue endemic
area. The disease hit every age - group and every region in Thailand. Morbidity of
dengue was not specific to children groups but was now increasing among adult patients.

Some dengue patients older than 15 yeas old died in 2002 because they were diagnosed
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by a physician not interested in adult dengue patients (15-19). Severe cases in dengue
patients might have shock from leak of plasma causing them to die instantly because
there was not a right diagnosis and treatment (2, 4). At present there was no drug that
could kill Dengue virus and Dengue vaccine still had not been successes. From the
dengue situation, which was a public health problem and the patients with severe dengue
could die, the patients with DSS must be promptly treated to mitigate the symptoms as
well as to better manage and prevent the patients with dengue from shock. Dengue
Shock Syndrome had an impact physically, mentally and economically on the patients
and household. So in this study the Researcher was interested in the factors related to
shock with dengue. This would be useful for patients and people to prevent the
development of shock and for Public Health authorities in designing proper management
and preventive intervention of Dengue Shock Syndrome that caused death and mortality

in people.

1.2 Research Question

What were the factors related to shock among dengue patients admitted to

Khon Kaen Hospital during June to November in 2007?

1.3 Research Objective

1.3.1 General Objective
To assess factors associated with shock among dengue patients admitted
to Khon Kaen Hospital.
1.3.2 Specific Objectives
1. To assess the associations between clinical symptoms before
admission, which were history of illness with dengue before, history of underlying
diseases, duration of fever before admission, bleeding and shock among dengue patients
admitted to Khon Kaen Hospital.
2. To assess the associations between clinical signs and symptoms

during admission which were duration of fever during admission, plasma leakage,
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positive TT, enlargement of liver, laboratory results as increasing of haematocrit, low of
platelet counts and shock among dengue patients admitted to Khon Kaen Hospital.

3. To assess the associations between demographic variables of dengue
patients and caregivers, which were age of patients and caregivers, sex of patients and
caregivers, body size, BMI of patients and shock among dengue patients admitted to
Khon Kaen Hospital.

4. To assess the associations between socio-economic status of patients
and caregivers, which were education of patients, household’s income of caregivers,
household’s expenditure of caregivers, occupation of patients and caregivers, residency

(urban or rural) and shock among dengue patients admitted to Khon Kaen Hospital.

1.4 Hypothesis

There were associations between Dengue Shock Syndrome (DSS) among
dengue patients admitted to Khon Kaen Hospital and factors associated were:
1.4.1 Clinical sign symptoms:
1) History of illness with dengue before and history of underlying
diseases.
2) Clinical symptoms before admission which were duration of fever
before hospitalization and bleeding.
3) Clinical data during admission: Signs and symptoms such as plasma
leakage, positive TT and enlargement of liver.
4) Laboratory finding such as increasing of haematocrit and low of
platelet counts.
1.4.2 Demographic variables: Age of patients and caregivers, sex of patients
and caregivers, including body size and BMI of patients.
1.4.3 Socio-economic variables: Education of patients and caregivers,
household’s income, household’s expenditure, occupation of patients and caregivers,

and residency (urban or rural) of patients.
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1.5 Scope of the Study

Hospital based case-control among dengue patients admitted for treatment in
Khon Kaen Hospital was conducted during June to November in 2007. Cases with
Dengue Shock Syndrome (DSS) were collected at the time of admission and collected
during the period of time of study. Data on factors related to DSS and factors related to
shock among dengue patients were explored by interviewing and retrieving information
from medical records. Such factors were demographic characteristics, socio-economic

characteristics and clinical signs and symptoms and laboratory results.

1.6 Benefit

At the present time, DF, DHF and DSS had long been global problems, new
knowledge and research for planning to prevent DSS was highly needed. Dengue shock
syndrome had impact on physical, mental and economic well being of patients and
households. The findings from the study should be useful for health personnel to identify
people at risk of developing DSS. It would be useful in identifying generalized factors
related to DSS and making generalized manual or guideline for preventing patients from
developing DSS. On the other hand, it would expand the knowledge about
pathophysiology of DSS.

1.7 Assumption of the Study

The diagnosis of “SHOCK” in DSS in this study was recorded from the
medical records under the following criteria:
1) Final diagnosis from physicians as DSS
2) ICD 10 code of DSS = A913, A914
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1.8 Conceptual Framework

Clinical data
Clinical data before admission
- History of illness with dengue before
- History of underlying diseases
Symptoms
- Duration of fever before admission
- Bleeding
Clinical data during admission
Signs and symptoms
- Duration of fever during admission
- Plasma leakage
- Positive Tourniquet Test
- Enlargement of liver
Laboratory finding
- Highest level of haematocrit before any intravenous fluid
therapy
- Increasing of haematocrit more than 20%
- Low of platelet counts
Demographic data
- Age of patients

- Age of caregivers

Sex of patients

Sex of caregivers

Body size of 0-18 age group (using normal growth chart)

BMI of >18 age group
Socio — economic data
- Education of patients
- Education of caregivers
- Household’s income of caregivers
- Household’s expenditure of caregivers
- Occupation of patients
- Occupation of caregivers

- Residency (Urban or Rural) of patients

M.Sc.(Public Health) /7

Shock among
Dengue Patients
in Khon Kaen

Hospital
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1.9 Operational Definitions

Dengue Fever (DF)

DF was an acute febrile illness of 2-7 day duration (sometimes with two
peaks) with two or more of the following manifestations: headache, retro-orbital pain,
myalgia/arthralgia, rash, haemorrhagic manifestation (petechiae and positive tourniquet

test) and leucopenia (23).

Dengue Haemorrhagic Fever (DHF)

DHF was a probable case of dengue and haemorrhagic tendency evidenced by
one or more of the following: positive tourniquet test, petechiae, ecchymosis or purpura,
bleeding from mucosa (mostly epistaxis or bleeding from gums), infection sites or other
sites, haematemesis or melema. Trombocytopaemia (platelets 100,000/cu.mm or less)
and evidence of plasma leakage due to increased capillary permeability manifested by
one or more of the following: A>20% rise in haematocrit for age and sex, A>20% drop
in haematocrit following treatment with fluids as compared to baseline, signs of plasma

leakage (pleural effusion, ascites or hypoproteinaemia) (23).

Dengue Shock Syndrome (DSS)
DSS was all above criteria of DHF plus signs of circulatory failure manifested
by rapid and weak pulse, narrowing pulse pressure (or equal to <20 mmHg);

hypotension for age, cold and clammy skin and restlessness (23).

Dengue patients referred to patients with serological test of having DF and
DHF admitted in Khon Kaen Hospital during June to November 2007.

Caregivers referred to the person(s) that was taking care of the patients
before admission to the hospital: father, mother, grandfather, grandmother, aunt, uncle,

son, daughter, etc.

Body size was used in dengue patients with age < 18 years old. It referred to
character or size of the body, which indicates nutritional status of the children. Body size

was divided into two conditions as follows:
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Good nutritional condition meant the state that the body received all
useful nutrients in the proper ratio and sufficient quantity, which contribute to good
health.

Bad nutritional condition meant the state that the body received
insufficient nutrients or exceed nutrients. This condition was as follows:

Malnutrition meant the state that the body received insufficient
nutrients, one or more than one nutrient, sometimes it included insufficient energy too.

Over nutrition meant the state that the body received excess nutrients,
then they were stored in the body until they caused some disease such as fat disease,
hypervitaminosis A and D, etc.

Body size was defined by normal growth chart using weight for age and
weight for height scale and categories were divided into three groups as follows:

Normal (Value between Mean + 1.5 SD)
Malnutrition or thin (Value less than Mean -1.5 SD)
Fat (Value higher than Mean + 1.5 SD) (24).

Body Mass Index was used in age of dengue patients more than 18 years old.
It was a number calculated from a person’s weight and height. It was a reliable indicator
of body fatness for people. BMI did not measure body fat directly, but research had
shown that BMI correlated to direct measures of body fat. The calculation was based on
the following formulas: weight (kg) / [height (m)]>. BMI was classified to 5 groups as
follows (25):

BMI Classification

Classification BMI kg/m?
Underweight <18.5
Normal 18.5-229
At risk Overweight 23-249
Obesity I 25-29.9

Obesity 11 >30
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Residency area meant patient residence which was divided as urban area
(living in Muang district) and rural area (living out of Muang district) of Khon Kaen and

other province.

Duration of having fever during admission meant the duration (days) from
the first day that the patient having fever (In the morning > 37.3°C, in the afternoon >

37.8°C) during admission.

Duration of fever before hospitalization meant the duration (days) from the

first day that the patient got fever until he/she was admitted to hospital.

History of illness with dengue before meant the character of Dengue
infection in each patient. It meant the dengue patient was infected with at least one
serotype of Dengue virus before this recent infection (26). The data were collected from

interviewing the patients.

Symptoms meant the clinical symptoms found in dengue patients such as
fever, headache, anorexia, nausea/vomiting, myalgia, retro-orbital pain, abdominal pain,
vascular leakage, gum bleeding, epistaxis, GI bleeding (hematemesis, melena, etc.) (27).

The data were collected from interviewing the patients.

Signs meant the clinical signs found in dengue patients such as plasma

leakage, positive tourniquet test and enlargement of liver, etc. (27).

Bleeding meant the symptoms of patient before admission in Khon Kaen
hospital such as red spots on the skin, spontaneous bruises, nose bleeding, gum bleeding

other bleeding. The data were collected from interviewing the patients.

Laboratory findings meant the laboratory findings in dengue patients such as
hematocrit (Hct.), WBC and platelet counts (27). The data were retrieved from medical

records.
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Plasma leak referred to evidence of plasma leakage due to increased capillary
permeability manifested by one or more of the following (23): The data were collected
from interviewing the patients.

- A >20 % rise in haemotocrit for age and sex
- A > 20 % drop in haemotocrit following treatment with fluids as
compared to baseline

- Signs of plasma leakage (pleural effusion, ascites or hypopreteinaemia)

Positive Tourniquet Test was performed by inflating a blood pressure cuff to
a point mid-way between the systolic and diastolic pressures for five minutes. A test was
considered positive when 10 or more petechiae per 2.5 cm® (1 inch) were observed. In
DHEF, the test usually gave a definite positive result (i.e. > 20 petechiae) (23). The data

were retrieved from medical records.

Enlargement of liver referred to symptom of having enlargement of liver
from palpable at the inferior edge of liver under right costal margin at mid clavicular

line (27). The data were retrieved from medical records.

Highest level of haematocrit before any intravenous fluid therapy referred
to highest level of haematocrit of dengue patients before any intravenous fluid therapy

during admitted in Khon Kaen Hospital. The data were retrieved from medical records.

Increasing of haematocrit referred to symptom of having of haematocrit
increasing was 20% rise in haematocrit for age and sex or 20% drop in haematocrit
following the treatment with fluids as compared to baseline (23). The data were retrieved

from medical records.

Low of platelet counts referred to platelet counts in 100,000/cu.mm or less

(2). The data were retrieved from medical records.
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CHAPTER 2
REVIEW OF THE LITERATURE

This chapter presents the literature about dengue disease for support this study.
The literature was with respect to the following topics; clinical manifestation and
diagnosis of DF/DHF/DSS, Severity Grading of Dengue Syndrome, treatment of
DF/DHF/DSS and factors associated with DSS.

2.1 Clinical Manifestation and Diagnosis of DF/DHF/DSS

Dengue Fever

Clinical Symptoms

After an average incubation period of 4-6 days (range 3-14 days) there is
an abrupt onset of fever, chills, headache, and general malaise. Another common
symptom is retroocular pain accentuated by eye movements, photophobia, backache and
pain in the muscles and joints/bones of the extremities, anorexia, nausea and vomiting.
Arthralgias may be severe, which is why dengue fever is also known as break bone fever.
The other common symptoms include anorexia and altered taste sensation, constipation,
colicky pain and abdominal tenderness, dragging pains in the inguinal region, sore throat,
and general depression. These symptoms vary in severity and usually persist for several
days. The high index of suspicion based on period, population & place and absence of
convincing evidence of any other febrile illness (3-6).

Towards the end of the febrile period or immediately after defervescence,
the generalized rash fades and localized clusters of petechiae may appear over the dorsum
of the feet, on the legs, and on the hands and arms, this confluent petechial rash is
characterized by scattered, pale, round areas of normal skin. Occasionally the rash is
accompanied by itching. The clinical signs are skin bleeding in the form of petechiae and

purpura, retro-orbital pain (10).
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Convalescence may be short and uneventful, but may also often be
prolonged. In adults, it sometimes lasts for several weeks and may be accompanied by
pronounced asthenia and depression. Bradycardia is common during convalescene.
Haemorrhagic complications, such as epistaxis, gingival bleeding, gastrointestinal
bleeding, haematuria and hypermenorrhoea, may accompany epidemics of DF (3).

The clinical features of DF frequently depend on the age of the patient.
Infants and young children may have an undifferentiated febrile disease, often with a
maculopapular rash. Older children and children and adults may have either a maid
febrile syndrome or the classic incapacitating disease with high fever of abrupt onset,
sometimes with 2 peaks (saddle — backed). Skin haemorrhages (petechiae) are not
common. Leukopenia is usually seen and trombocyopenia maybe observed. Recovery
may be associated with prolonged fatigue and depression, especially in adults. Unusually
severe bleeding can cause death in such cases. The case-fatality rate of DF, however, is
less than 1%. It is important to differentiate cases of DF with unusual bleeding from cases
of DHF with increased vascular permeability, the latter being characterized by
haemoconcentration. In many endemic areas, DF must also be differentiated from
Chikungunya fever, another vector-borne virus disease of similar epidemiology and

overlapping distribution in much of Asia and the Pacific (28).

Clinical Laboratory Findings
The laboratory findings during an acute DF episode of illness are as
follows:
Total WBC is usually normal at the onset of fever; then leucopenia
develops and lasts throughout the febrile period.
Platelet counts are usually normal, as are other components of the
blood clotting mechanism. However, thrombocytopenia is common in some epidemics.
Serum biochemistry and enzymes are usually normal, but liver
enzyme levels may be elevated.
Differential Diagnosis: The differential diagnosis associated with DF
include a wide variety of viral (including Chikungunya), bacterial, rickettsial and parasitic

infections that produce a similar syndrome. It is impossible to diagnose mild dengue
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infection clinically, particularly when there are only sporadic cases. A definitive diagnosis

is confirmed by virus isolation and/or serology (3).

Pathogenesis and Pathophysiology

The main pathologic findings are endothelial cell swelling in the small
vessels of the papillary dermis, diapedesis of neutrophils, extravasation of erythrocytes,
perivascular edema, and mononuclear cell infiltrates. There is also a degeneration of

endothelial cells and neutrophils. The pathogenesis of this coetaneous eruption is not

known (6).

Dengue Haemorrhagic Fever and Dengue Shock Syndrome

Dengue Heaemorrhagic Fever (DHF)

Typical cases of DHF are characterized by high fever, haemorrhagic
pheneomena, hepatomegaly, and often circulatory failure. Moderate to marked
thrombocytopenia with concurrent haemoconcentration are distinctive clinical laboratory
findings. The major pathophysiological change that determines the severity of disease in
DHF — and differentiates it form DF- is the leakage of plasma, as manifested by an
elevated haematocrit (i.e. haemoconcentration), a serous effusion or hypoproteinaemia.
Some DHF patients complain of sore throat, and an injected pharynx may be found on
examination. Epigastric discomfort, tenderness at the right costal margin, and generalized
abdominal pain are common (3).

The temperature is usually high (>39°C) and remains so for 2-7 days.
Occasionally, temperature may be as high as 40 — 41°C); febrile convulsions may occur,
particularly in infants. The critical stage of the disease course is reached at the end of the
febrile phase. After 2-7 days of fever, a rapid fall in temperature is often accompanied by
signs of circulatory disturbance of varying severity. The patient may sweat, be restless,
have cool extremities and show some changes in pulse rate and blood pressure. In less
severe cases, these changes are minimal and transient, reflecting a mile degree of plasma
leakage. Many patients recover spontaneously, or after a short period of fluid and
electrolytes therapy. In more severe cases, when plasma loss is critical, shock ensues and

can progress to profound shock and death if not properly treated (28).
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The liver is usually palpable early in the febrile phase, varying from just
palpable to 2-4 cm below the right costal margin. Liver size is not correlated with disease
severity, but hepatomegaly is more frequent in shock cases. The liver is tender, but
jaundice is not usually observed, even in patients with an enlarged, tender liver. In some
epidemics, hepatomegaly is not a consistent finding. Splenomegaly is rarely observed in
infants under six months, however, the spleen is sometimes prominent on X-ray
examination. Chest X-rays show/reveal pleural effusion, mostly on the right side, as a
constant finding. The extent of pleural effusion is positively correlated with disease
severity (3).

Hemorrhagic manifestations are positive tourniquet test, skin hemorrhages,
epistaxis and gum bleeding. The present of thrombocytopenia with concurrent
hemoconcentration differentiates grade I and II DHF from classic dengue fever. The patient
with DHF can have fever for two to seven days with various non — specific symptoms but
can suddenly deteriorate (6).

Convalescence in DHF with or without shock is short and uneventful.
Even, in cases with profound shock once the shock is overcome. The surviving patients
recover within two to three days. The return of appetite is a good prognostic sign.
Common findings in convalescence include sinus bradycardia or arrhythmia and the

characteristic dengue confluent petechial rash as described for DF (3).

Dengue Shock Syndrome (DSS)

The condition of patients who progress to shock suddenly deteriorates
after a fever of 2 — 7 days’ duration. This deterioration occurs at the time of, or shortly
after, the fall in temperature- between the third and the seventh day of the disease (28).

DHF grade IV had evidence of plasma leakage and shown by 20% in
haematocrit, hepatomegaly, pleural effusion, ascites, cold perspiration, severe liver
involvement and right — upper quarter abdominal tenderness and confusion (7) (8) (9).
The other symptom was manifestations of respiratory difficulty, melena, haematemesis,
cold clammy skin, narrow pulse, pressure, prolong capillary refill, shock, tachycardia,
coma and tourniquet test (10). The hypotension for age, cold clammy skin, restlessness,

rapid weak pulse, narrow pulse pressure (< mm of Hg) and profound shock (4).
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Patients may pass into a stage of profound shock, with the blood pressure
or pulse becoming imperceptible. However, most patients remain conscious almost to the
terminal stage. The duration of shock is short: typically the patient dies within 12 — 24
hours, or recovers rapidly following appropriate volume-replacement therapy. Pleural
effusion and ascites may be detected by physical examination or radiography.
Uncorrected shock can give rise to a complicated course, with the development of
metabolic acidosis, severe bleeding from gastrointestinal tract and other organs, and a
poor prognosis. Patients with intracranial haemorrhages may convulse and enter a coma.
Encephalopathy, reported occasionally, can occur in association with metabolic and
electrolyte disturbances or intracranial bleeding.

Convalesscence in patients with corrected DSS is short and uneventful.
Even in cases of profound shock, once shock is overcome, surviving patients recover
within 2-3 days, although pleural effusion and ascites may still be present. Good

prognostic sings are adequate urine output and the return of appetite (3).

Pathogenesis and Pathophysiology of DHF and DSS

The pathogenesis of DHF is not fully understood, but two main
pathophysiologic changes occur: Increase vascular permeability resulting in plasma
leakage, hypovolaemia and shock. DHF appears unique in that there is selective leakage
of plasma into the pleural and peritoneal cavities and the period of leakage is short (24-48
hours). It has been hypothesized that the severity of DHF compared with DF is explained
by the enhancement of virus multiplication in macrophages by heterotypic antibodies
resulting from a previous dengue infection. There is evidence, however, that viral factor
and a cell-mediated immune response are also involved in the pathogenesis of DHF (3).

There are at present two hypothesis of the pathogenesis of DHF. The first
one states that the infection virus determines the severity of disease, with virulence
varying among different strains (antigenic variation). There is no clear evidence to
support this concept since studies done in Asia demonstrated that hemorrhagic disease
can occur with strains of any serotypes. The second hypothesis, which is the most widely
mediated pathogenesis in which antibody mediated enhancement of the viral infection
cases DHF. It is thought that large — scale release of soluble TNFR may be an early and

specific marker of the endothelial changes that cause DSS. The mechanism for DSS is not
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clearly understood. There appears to be no evidence of injury to the vasculature during
infection. The short-lived nature of the plasma leakage in DSS suggests that altered
permeability of the blood vessels is most likely due to a soluble mediator (6).

The cut—off point between Dengue Fever and Dengue Hemorrhagic Fever
is the evidence of plasma leakage, which will not be present in the former but invariable

in the later (4).

Clinical Laboratory Finding of DHF

The laboratory findings in DHF are as follows:

The WBC may be normal, but leucopenia is common initially, with
neutrophils predominating. Towards the end of the febrile phase there is a drop in the
total number of white cells as well as in the number of polymorphonuclear cells. A
relative lymphocytosis with more than 15% atypical lymphocytes is commonly observed
towards the end of the febrile phase (critical stage) and at the early stage of shock.

Thrombocytopenia and haemoconcentration are constant findings in
DHF. A drop in platelet count to below 100,000/mm’ is usually found between the third
and eighth days of illness. A rise in haematocrit occurs in all DHF cases, particularly in
shock cases. Haemoconcentration with haematocrit increased by 20% or more is
considered objective evidence of increased vascular permeability and leakage of plasma.
It should be noted that the level of haematocrit may be affected by early volume
replacement and by bleeding. A transient mild albuminuria is sometimes observed.
Occult blood mild albunimuria is sometimes observed.

In most cases, assays of coagulation and fibrinolytic factors show
reductions in fibrinolytic factors show reductions in fibrinogen, prothrombin, factor VIII,
factor XII, and antithrombin III. A reduction in antiplasmin (plasmin inhibitor) has been
noted in some cases. In severe cases with marked liver dysfunction, reduction is observed
in the vitamin K-dependent prothrombin family, such as factor V, VII, IX and X.

Partial thromboplastin time and prothrombin time are prolonged in about
one-half and one-third of DHF cases respectively. Thrombin time is also prolonged in
severe cases. Serum complement levels are reduced.

Other common findings are hypoproteinemia, hyponatremia, and mildly

elevated serum aspartate aminotransferase levels. Metabolic acidosis is frequently found
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in cases with prolonged shock. Blood urea nitrogen is elevated in the terminal stage of

cases with prolong shock (3).
2.2 Severity Grading of Dengue Syndrome

Case Definitions for Clinical Management of Dengue Fever
Dengue fever is an acute febrile illness of 2-7 days duration sometimes with
two peaks having the following manifestations:
1. Sudden onset continuous fever
2. Two or more of the following features:
a. Severe headache
b. Retro-orbital pain
c. Sever malgia/arthragia/back pain
d. Hemorrhagic manifestations
e. Nausea/vomiting/abdominal pain
f. Leucopenia
3. High index of suspicion based on Period, Population & Place

4. Absence of convincing evidence of any other febrile illness

Severity Grading of Dengue Syndrome

Syndromes Grade Clinical features Laboratory features
DF Features of DF asper - Leucopenia
case definition - * Thrombocytopenia

- No change in hematocrit
DHF I Features/History of - Thrombocytopenia < 100,000/mm’
features of DF - Hematocrit rise > 20%
+ Positive Tourniquet

Test

DHF II Features/History of - Thrombocytopenia < 100,000/mm’

features of DF - Hematocrit rise > 20%
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Syndromes Grade Clinical features Laboratory features

+ Spontaneous

bleeding

DHF(DSS) 1III Features/History of - Thrombocytopenia < 100,000/mm’
features of DF - Hematocrit rise > 20%
+ Features of

circulatory failure

DHF(DSS) IV Features/History of - Thrombocytopenia < 100,000/mm’
features of DF - Hematocrit rise > 20%
+ Profound shock

DHF Grade III & IV are also called Dengue Shock Syndrome (DSS) (4).

2.3 Treatment of DF/DHF/DSS

Febrile Phase: Therapy

DF and DHF are not distinguishable in febrile phase and treatment is
essentially the same. The modality of treatment is symptomatic and supportive. There are:

Rest, Antipyretic therapy for fever above 39 °© C (Sponging: With tepid water
at room temperature, Paracetamol not more than 4 times in 24 hours) according to age.

Do not give Aspirin or any other NSAID. These drugs may cause gastritis and
or bleeding. In children, Reye’s syndrome may be a serious complication. Do not give
antibiotics as these do not help. Oral Rehydration Therapy (ORS) with Oral Rehydration
Salt (ORS) or its equivalent is recommended for patients with moderate dehydration
caused by vomiting and high temperature. Food should be given according to appetite.
But fresh fruit juice should be given frequently. Avoid commercially available fruit juices
because these contain preservatives. In case of infant and children if there is febrile
convulsion and or history of so appropriate standard measures should be taken.
Febrile Phase: Monitoring and Observation

All dengue patients must be carefully observed for complications for at least 2
days after recovery from fever. This is because life — threatening complications often
occur during this phase. Patients and households should be informed that severe

abdominal pain, passage of black stools, bleeding into the skin or from the nose or gums,
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sweating, and cold skin are dangerous signs. If any of these signs are noticed, the patient
should be taken into the hospital. The patient who does not have any evidence of
complications and who has been afebrile for 2 — 3 days does not need further observation.
Afebrile Phase: Dengue Fever

Constitutional symptoms in patients with DF after the fall of fever are similar
during the febrile phase. Most patients will recover without complications. The following
manifestations may be present: Improvement in general condition, platelet, hematocrit
normal and appetite rapidly regained. Management is more or less the same, ie continue
bed rest, check platelet and hematocrit; fruit juices, oral fluid and electrolytes therapy.
Convalescent Phase: Dengue Fever

The duration of convalescence phase is 7 — 10 days after the afebrile phase.
During this phase further improvement in general condition and return of appetite occur.
Bradycardia and confluent petechial rash with white center and or itching may persist.
Weakness may remain up to another week or two. No special advice is necessary. No
restriction is also needed. Normal diet and effort for adjusting to normal life style and

work are what is necessary.

Critical Phase: DHF

During the afebrile phase usually the features of DHF evolve, which are
various bleeding manifestations, signs of circulatory failure and, progressive
thrombocytopenia and plasma leakage as manifested by rise in hematocrit. Depending on
the grading of severity the management should be instituted immediately to avoid fatality.
Therefore this period is very crucial. Moreover the only difference between DF and DHF
Grade I is the presence of thrombocytopenia and rise in hematocrit > 20%. Patients with
DHF Grade I do not usually require intravenous fluid therapy and ORT is sufficient.
Intravenous fluid therapy may need to be administered only when the patient is vomiting
persistently or severely, or refuses to accept oral fluids. Patients with DHF Grade I who
live far away from the hospital or those who are not likely to be able to follow the
medical advice should be kept in the hospital for observation.

During the afebrile phase of DHF Grade II, the complications usually seen, in
addition to those observed during DHF Grade I phase, are abdominal pain, blacky tarry

stools, epistaxis, bleeding from the gum, and continued bleeding from the injection sites.
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Immediately after hospitalization, hematocrit and platelet count must be carried out to
assess the condition of the patient. A reduction in platelet count to < 100,000/mm” or less
than 1 — 2 platelets/oil field (average of 10 oil field counts) usually precedes a rise in
hematocrit. A rise in hematocrit of 20 % or more (eg increase from 35% to 45%) reflects
a significant plasma loss and indicates the need for intravenous fluid therapy. Early
volume replacement of lost plasma with Grystalloid solution (eg isotonic saline solution)
can reduce the severity of the disease and prevent shock. Intravenous fluid therapy before
leakage is not recommended. But in DHF Grade II depending on the condition IV therapy
may be given for 12 — 24 hours. Medical personnel should monitor patients on hourly
basis. Based on periodic hematocrit/platelet count determinations and vital signs, the

treatment should be reviewed and revised.

Critical Phase: DHF Ill and IV Therapy

Common signs of complication observed during the a febrile phase of DHF
Grade III include circulatory failure manifested by rapid and weak pulse narrowing of the
pulse pressure and hypotension, characterized by high diastolic pressure relative to
systolic pressure (eg 90/80) and the presence of cold clammy skin and restlessness.
Immediately after hospitalization the hematocrit, platelet count and vital signs should be
examined to assess condition of the patient, and intravenous fluid therapy should be
started. The patient requires regular and sustained mentoring. If the patient has already
received about 1,000 ml of intravenous fluids and the vital signs are still not stable,
hematocrit should be repeated and: (a) if the hematocrit is increasing intravenous fluid
should be changed to colloidal solution preferably Dextran, or (b) if hematocrit is
decreasing, fresh whole blood transfusion 10 ml/kg/dose should be given.

During the afebrile phase of DHF Grad IV vital signs are unstable. The
patients, in the early stage of shock, had acute abdominal pain, restlessness, cold and
clammy skin, rapid and weak pulse. The patient should be administered intravenous fluid
therapy immediately. In case of continued or profound shock when pulse and blood
pressure are undetectable, the patient should be given colloidal fluid following the initial
fluid bolus.

However, in the case of persistent shock when, after initial fluid replacement

and resuscitation with plasma expanders, the hematocrit continues to decline, internal
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bleeding should be suspected. It may be difficult to recognize and estimate the degree of
internal blood loss in the presence of hemoconcentration. It is thus recommended to give
fresh whole blood in small volumes of 10 ml/kg body weight at one time. Blood grouping
and matching should be done for all patients in shock as a routine precaution. Oxygen

should be given to all patients in shock (4).

2.4 Factors Associated with DSS

2.4.1 Sex of Patients.

Female was Decreasing Risk to DSS more than Male

A case control study at Children’s Hospital Bangkok in 1992, determining
the risk factors of Dengue Shock Syndrome found that females were 55.4% of DSS
patients and 35.9% in DHF patients, there was also statistically significant association
with OR =2.04, 95% CI=1.08 —3.85, P =0.0176 (29).

Study on sites in northern Thailand, found females had more than half the
risk of seropositivity compared with males (adjusted OR = 0.45, 95% CI = 0.21 — 0.94)
(30).

An epidemic of dengue haemorrhagic fever (DHF) occurred in Delhi in
1996.A total of 240 children between the age of 4 months to 13 years of either sex,
admitted in one hospital, were evaluated. The girls were more severely affected as
compared to boys (p<0.01) (31).

Kabra et al. found that the girls were more severely affected as compared
to boys (p<0.01) (31).

The retrospective epidemiological study in Malaysia found that higher
case fatality rate in females (32).

An observational, cross-sectional study was conducted on DSS cases
hospitalized at the Paediatric Instensive Care Unit, Jakarta, during January — June 1998.
There were 188 DSS cases included in this study of which 46.1 % were males and 53.9%
females (33).
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Male was Decreasing Risk to DSS more than Female

Muldives record in the 1999, out of the 52 DF and 26 DHF cases
reported from Indira Gandhi Memorial Hospital, it was surprising that for both the DF
and DHF infections males suffered 2.7 times and 2.3 times more than females
respectively and there is no significant difference in the proportion of infected males
suffering from DF and DHF infections (X* = 0.13, P = 0.72) (34).

Epidemic found a male to female ratio of 1:0.25 cases for DSS. However,
of the three deaths in this sample, two were females (35).

Studied in serotype-specific dengue virus circulation and dengue disease
in Bangkok, Thailand form 1973 to 1999.There were proportionately more males (52%)
than females (48%)(P <0.001 by binomial test) (36).

Study on a total of 112 non-paediatric patients at Venezuela during June

1998 — June 2001 found that male/female ratio was 64/48 (37).

Male and Female were not Significant

Epidemic in India and Singapore found nearly twice the number of male
patients compared to females Lac know and Singapor both report male to female ratios of
1.9:1(38) and Delhi 1 : 0.57 (35).

As part of a multi-center, prospective study of dengue pathophysiology
between 1994-1997, Thailand, the male/female ratios for dengue and other febrile illness
patients were 1 : 1.12 and 1 : 1.45, respectively (39).

Witayathawornwong and Pancharoen et al. studied Dengue in infant
patients at Pechaboon Hospital and King Chulalongkorn memorial Hospital. They found
the sex ratio of male and female were 1 : 1.6 and 1 : 2.1 respectively (40).

No gender difference was observed in the DF, DHF or DSS patients in a
retrospective review of patients who were admitted to the Children’Hospital between
1995-1999 (8).

A study in Ho Chi Minh City, Veitman during August 1997 to December
2002 found sex in infants with DHF or DSS in the study is not difference from that of
healthy control subjects (Odd ratio (OR) = 1.20, 95% confidence interval (CI) = 0.88 -
1.65,P=0.2) (41).
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During the months of September 1993 through February 1994, an
outbreak of hemorrhagic fever in Irian jaya, Indonesia found that the pediatric patient
population consisted of 36 individuals ages 1-12 years of age with a similar male to

female ratio (7).

2.4.2 Age of Patients

Age Distribution of Dengue Patients was Highest in 5 -9 Years.

Okanurak et al. studied the treatment seeking behavior of DHF patients in
Thailand. From 184 cases from 3 hospitals; Children’s Hospital, Bangkok; Suphan Buri
Provincial Hospital, and Don Chedi Community Hospital in Don Chidi district, Suphan
Buri province. They found that the most patients were in the age of 6 months to 14 years
old. There were only 3 cases older than 14 years old, but the biggest group of these cases
is 5-9 years old (42). Several studies have shown that a majority of the DHF cases
occurred in children in the age-groups 5-9 years (37.4%) and 10-14 years (28.7%) (42).

A case control study at Children’s Hospital Bangkok in 1992, determined
risk factors of Dengue Shock Syndrome found dengue patients in 5-9 years age-group
had developing to Dengue Shock Syndrome more than 0 — 4 years with Odds Ratio (OR)
=2.75,95% CI =1.08 —3.85 and P = 0.0050) (29).

The overall age-specific incidence rate of DHF in a retrospective
epidemiological study 1973-1987 in Malaysia was highest in two age group, viz. 5-9
years and 10-19 years of age with a mean morbidity rate of 4.9 cases per 100,000 (32).

Study on treatment of dengue haemorrhagic fever at Children’s hospital,
Ho Chi Minh City, Viet Nam found the age-wise distribution of DHF patients in 1996. A
majority of DHF cases occurred in children in the age — group 5-9 years (37.4%) and 10-
14 years (28.7%) (43).

An observational, cross-sectional study was conducted on DSS cases
hospitalized at the Paediatric Instensive Care Unit, Jakarta, during January — June 1998.
The age group distribution was: 10 cases were below 1 year of age, 1-4 years old
accounted for 29% while those above 10 years accounted for 15.40%. The highest
proportion of the cases (40%) belonged to the 5 — 9 years of age group (33).

From study in Indonesia about epidemic dengue transmission, children

aged 10-19 years accounted for the largest proportion of all patients with DF (33% of 660
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cases) and DHF (35% of 1,772 cases), while children aged 5-9 years accounted for the
largest portion of DSS (40% of 253) (44).

As part of a multi-center, prospective study of dengue pathophysiology
between 1994-1997, the mean age for DF, DHF grad I, DHF grade II, DHF grade III and
other febrile illness patients were 8.01 (£ 2.93), 8.25 (£3.58), 8.9 (£2.86), 7.48 (+2.4) and
6.59 (£3.15) years (39).

Dengue virus circulation and association with epidemics and severe
dengue disease were studied in hospitalized in children with suspected dengue at the
Queen Sirikit National Institute of Child Health in Bangkok, Thailand. The mean age of
patients with dengue was 7.6 years (range 1.1 to 17 years, SD 3.4 years). The overall
modal age was 6 years, which also increased over time from 5 years during 1973-79 to 8
years during 1990-99 (3 = 0.50, P = 0.008 by linear regression) (36).

A retrospective review was done of 5,332 patients at the Children’s
Hospital, Bangkok found that the mean age for DF case was observed as 7.9 years, DHF
8 years and DSS 8.1 years. The mean age for DHF and DSS was the same (P>0.46).
There was a significant increase in the mean age of dengue patients from 7.6 years in
1995-1996 to 8.1 — 8.2 years in 1997-1999 (8).

Muldives record in the 1999, out of the 52 DF and 26 DHF cases
reported from Indira Gandhi Memorial Hospital, the majority of the cases (34/52 =
65.4%) and (23/26 = 88.5%) occurred, respectively, in children less than 10 years of age
(34).

Many Reserches found that the Highest of Age Dengue Patients was the
Children Age under 15 Years Old.

Kantacchuvessiri’ s study found about 65% of total cases of Thailand
were the children whose ages were 5-14 years old, since the increasing of breeding place
and there are some Dengue out breaks in school (45).

Kalyanorooj et al. studied Dengue patients at Children’s Hospital,
Bangkok: 1995-1999 Review. The means of ages of DHF and DSS cases were similar
(DHF 8 year old, DSS 8.1 years old), but DSS would increase in the group of 10-14 years
old (p>0.46) (46).



Siriyaporn Khuntason Review of the Literature /26

A retrospective study of 347 patients with serologically confirmed dengue
infection admitted to Chonburi Hospital during an epidemic in 2001. The median age of
the patients was 10 years; range: 4 months to 66 years. The most frequent age groups
were 10-14 years (37%), 4-9 years (36%) and 15-24 years (15%). Severe infection was
significantly more common in adult patients (82% vs. 59% in children, P <0.001) (9).

From current status of dengue /dengue haemorrhagic fever in WHO South
— East Asia, about the age distribution shown in Sri Lanka that 70 % of the cases were
related to those less than 15 years of age with the peak being seven years. Thailand
affected the younger age-groups of the less than 15 years with the highest proportion of
case occurring in the age-group 5-9 years, follow by the age-group 10-14 years. In
Myanmar, the DF and particularly DHF/DSS were increasingly becoming serious public
health problems, especially among the 5-10 and 11-15 years old and the highest age-
group was 5-8 years old (20).

Study on Predictive Indicators for Forecasting Epidemic of Dengue/
Dengue Haemorrhagic Fever through Epidemiological, Virological and Entomological
Surveillance found DF/DHF cases in 1998 and 1999 occurred mostly in children under 15
years of age. Shock accounted for 15.3% and 13.5% of all cases of DF/DHF in 1998 and
1999 respectively, while 2.5% and 2.1% of the shock cases died (47).

Effect of increasing age on the trend of dengue and dengue hemorrhagic
fever in Singapore found the DHF/DF ratio increased exponentially with the increase in
the proportion of cases less than 15 years of age (R2 = 0.81) (48).

An epidemic of dengue haemorrhagic fever occurred in Delhi in 1996. A
total of 240 children between the age of 4 months to 13 years of either sex. The mean age
was 6.7 £ 3.12 years. As many as 22 (9%) were infants. The peaked at 8 years (49).

Six hundred and fifty DHF/DSS cases were hospitalized during 1994 —
1995, DSS was diagnosed in 81 patients, most DSS cases belonged to under 14 years of
age group, 76 (94%) of 81 DSS cases. DSS cases were significantly younger than DHF
cases (P =10.001) (50).

The data from The Children’s Hospital in Indonesia indicated 188 cases
that had shock syndrome (DSS) also, 50.3% of these were the group of more than 10
years old, 29% were 1-4 years old. In addition, it found that the group of under 1 year old
had the highest death rates when the disease came to the shock stage (46).
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Many Researches Suggest That in Older Age Group was Higer
Proportion in Dengue Patients.

A prospective study of dengue fever and dengue hemorrhagic fever was
conducted in a cohort of adult volunteers from two textile factories located in West Java,
Indonesia. This study had a mean age of the DEN cases was 37 years old (range = 18-64
years) in Grandtex and 33 years old (range = 18-66 years) in Naintex (5).

Study investigation the clinical manifestations and risk factors for dengue
fever and dengue hemorrhagic fever and disease severity during the 2002 outbreak in the
Kaohsiung area. The mean age of patients with DHF/DSS was 53.6+16.3 years, and the
highest incidence occurred in those age 60-69 years (27.2%). Significant risk factors for
DHEF/DSS were age >65 years (51).

Study on a total of 112 non-paediatric patients at Venezuela during June
1998 — June 2001 found that the age range was 15- 92 years; median 36 years (37).

Between December 1997 and March 1999 in far North Queensland,
Austrialia. The mean age of 100 dengue patients was 42.5 (range 1 — 76) years. Patients
with secondary infections were older (P <0.01) (52).

Study on sites in northern Thailand, found persons > 30 years old had
more than five times a highest risk of being seropositive compared with persons < 30
years old. Comparable with Ban Pa Nai, the prevalence of antibodies in Ban Pang was
significantly related to age ( P =0.002) (30).

A prospective cohort study was analyzed both an ecological study and in
terms of risk to individuals found the age distribution of the studied cases showed that
lowers in the age groups : 29.0% among 0 — 4 years old and reaching a maximum of
76.4% in the 30 — 39 years old. The incidence of infection was lower in the group aged
0 —4 (46.2%), but showed a sharp increase in the next age group (5 — 9 years old)
(78.3%) and maintained levels between 62.7% and 82.8% in the older age groups (53).

2.4.3 Secondary Infection of DHF
In descending order of magnitude, risk factors for dengue shock syndrome
in Rayong were secondary infection with dengue 2 which followed primary infections with

dengue 1, dengue 3, or dengue 4. The association of initial dengue 1 infection with
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subsequent secondary infection-associated dengue shock syndrome is significant. (p-value
<0.02) (54).

Thein et al. studied during five years among 385 children from Thamwe
and Alphone were admitted in Yongon Children’s Hospital. They found that 29 patients
were classified as primary dengue infection, 166 as secondary dengue infection, and the
remaining 114 as not having had recent dengue infection. The ratio of primary to
secondary dengue infection in DHF 1 and 2 was 1 : 9.4 and DSS patients was 1 : 46. (55).
Messer WB et al. studied epidemiology of dengue in Sri Lanka before and after the
emergence of epidemic DHF. The result was shown that secondary infections were
associated with an increased risk of development severs disease (OR = 4.25, 95 % CI
0.75-23.9) (56).

Kalayanarooj et. al. A retrospective review was done of 5,332 patients
who admitted to Children’s Hospital (Inpatients Department-IPD) with the diagnosis of
DF/DHF between 1995-1999. The result showed DF patients, 38.5% of primary infection
and 61.6% of secondary infection while in DHF/DSS patient, 19.1% of primary infection
and 80.9% of secondary infection (8).

Vijpayee et al. studied about Dengue virus infection during post-epidemic
period in Delhi, India, a study was carried out using virological and serological test for
confirmation of suspected cases of dengue virus infection in fever cases presenting to the
All India Institute of Medical Science. Serum samples of suspected DF/DHF cases were
processed from January to December 1997. The result shown that majority of the cases
were secondary dengue fever (57).

Vaughn DW et al. studied about dengue in the early febrile phase: viremia
and antibody responses, there was thirty-two percent of these children had dengue
infection (60 volunteers). The percentage of children with a secondary dengue infection
was 93%, with only 4 (7%) having a primary infection (58).

Viremia titers in serial plasma samples from 168 children with acute
dengue virus infection who were enrolled in a prospective study at 2 hospitals in Thailand
found that eighty-one percent of patient experienced a secondary dengue infection that

associated with more severe disease (59).

Nisalak and others studied in Bangkok, Thailand found that DHF was

more likely to result from a secondary than a primary infection (odds ratio, 5.0; 95%
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confidence interval 4.5-5.6). Secondary dengue DHF was associated with more severe
DHEF: grade I (15% of all secondary DHF), grad II (31%), grade III (47%), and grade IV
(7%) (P < 0.0001 by X for linear trend) (36).

Studied seroepidemiology of dengue in Indonesian found that six
hospitalized children with confirmed DEN virus infections met the case definition of
DHF. Five of the six patients hospitalized with confirmed DHF/DSS experienced
secondary dengue infections (36).

In studied clinical characteristics of dengue and dengue hemorrhagic fever
in Taiwan found that history of dengue infection association with DHF/DSS (51).

Ole Wichmann, Suchart Hongsiriwon et al. studied about risk factors and
clinical features associated with sever dengue infection in adult and children, a study
found that a secondary dengue infection was associated significantly with the
development of DHF in children, OR(95%CI) = 3.63 (1.94-6.82), P<0.001), but not in
adult, OR(95%CI) = 0.6 (0.02-6.04), P = 1.0) (9).

A retrospective review between 1995-1999 at the Children’s Hospital,
Bangkok found that the secondary infection (77.3%) had percent more than primary
infection (22.7%) (8).

Study on secondary dengue virus type 4 infections in Vietnam had a
prevalence of primary and secondary acute dengue infection was 4% and 78.4% (60).

As part of a multi-center, prospective study of dengue pathophysiology
between 1994-1997, Thailand, found primary and secondary dengue infection were found
in 30.64% and 69.36% of DF patients while 9.29% and 90.71% of the primary and
secondary dengue infection were found in DHF patients (39).

A case control study at Children’s Hospital Bangkok in 1992, determined
risk factors of Dengue Shock Syndrome found the secondary infection was also
associated with DSS with OR =4.81, 95% CI = 1.68 — 14.48 and P = 0.008 (29).

From a case control study in Children in BMA Medical College and
Vajira Hospital found that the secondary dengue infection was risk to DSS (adjusted
OR(95% CI: 21.8 (5.3 —-90.8) (61).

2.4.4 BMI of Patients
Halstead stated that there was strong association between good nutritional

status in children and DSS (62).
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Nearly universal anecdotal clinical observations showed that DHF/DSS
was rarely seen in children with protein energy malnutrition (PEM) (63).

Thisayakorn et al. studied Nutritional status of children with Dengue
hemorrhagic fever Nutritional status was assessed for 100 patients with serologically
confirmed dengue hemorrhagic fever (DHF), 125 patients with other infectious disease
who were admitted to Children’s Hospital (Bangkok), and 184 healthy children. The
assessment was done by using with use of the following parameters: weight for age. The
prevalence of 13% malnutrition found among patients with DHF is significantly lower
than the prevalence of malnutrition found among patients with other infectious diseases
and among healthy children. The study confirmed the observation generally middle that
most patients with DHF are not undernourished (64).

From study in Ho Chi Minh City, Veitman during August 1997 to
December 2002 found infants with DHF had a higher percentage of malnutrition
(wasting) as assessed by WH (14.2% versus 1.1 %; P < 0.001). With smaller numbers, no
statistically significant differences were observed in the distribution of various parameters
of undernutrition in the DSS and nonshock DHF group (41).

A hospital based case-control study was conducted from October 2002 to
November 2003 among children aged 0-14 years at Queen Sirikit National institute of
Child Health, Bangkok found the patients who had obesity were at increased risk for
more severe DHF (OR = 2.77, 95% CI 1.19 — 6.45) compared to those at normal weight
(26).

Kebra et al. studied Dengue hemorrhagic fever (DHF) occurred in Delhi
in 1996. They found that a total of 240 children between the age of 4 mouths to 13 years
of either sex, admitted in one hospital, were evaluated. Two hundred and sixteen (90%)
children were from Delhi. A clinical diagnosis of dengue fever (DF) was made in
25(10%), dengue fever with unusual bleeding (DFB) in 22(9%), DHF in 80(33%) and
dengue shock syndrome (DSS) in 113 (47%) of the children strictly according to the
WHO classification. No association between severity of malnutrition and severity of
illness was observed (31).

An epidemic of dengue haemorrhagic fever occurred in Delhi in 1996
found no association between severity of malnutrition and severity of illness was

observed (49).
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2.4.5 Socio Demographics of Caregivers

A cross-sectional study was carried out between July 1998 and June 1999
to identify dengue virus-infected patients under age 15 admitted to seven government
hospitals in Ang Thong Province a central region of Thailand, and to assess to knowledge,
attitude, and practice (KAP) of their caregivers. A total of 131 caregivers of enrolled
children were interviewed in the context of KAP in DHF. The majority of them were
mothers with primary school education level. Half of the caregivers were workers (65).

Okanurak et al. said that the information was collected by interviewing
the patients’ caregivers while they were attending the patients in the hospitals, using a
series of closed-and open-ended questions. The socio-demographic characteristics of the
patient’s caregiver that influenced the decision making to take treatment alternatives
included the level of education, occupation, residential area and lay symptom assessment.
In addition, economic factors: the capability to reimburse the cost of treatment, the family
income and the financial sources, were also important for caregivers to take into
consideration when making treatment choices (42).

Study in Surabaya, Indonesia, found a significant correlation was found
between the household income and the presence of DHF cases with the housewives ’s
knowledge about controlling DHF: every increase of Ro. 100,000 in the household
income resulted in better knowledge (as much as 1.34 times), and housewives with the
presence of cases had 0.28 times less knowledge than housewives without cases (66).

Shekhar KC and Huat OL found that the mean overall incidence of
dengue death in the urban area was 0.5 compared to 0.1 per 100,000 for rural areas (32).

In Khulna Medical Collect Hospital, Bangladesh found the proportion of
children with dengue from urban area (57.4%) more than rural area. Regarding school
status of affected children, it was found that primary school children were the commonest
victims. Majority of patients (59.2%) belonged to average income family (67).

Study on sites in northern Thailand, found in rural sites, older persons had
a higher risk of seropositivity and persons living in house surrounded by natural and
agricultural land covers had a lower risk of seropositivity and the periurban site, only
knowledge of dengue was related with seropositivity. Person ignorant about dengue had a
risk twice as high of being seropositive compared with persons with knowledge of

dengue (OR =2.05, 95% CI = 0.99 — 4.28) (30).
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“Factors associated with resurgence of Dengue Epidemic are
unprecedented growth of population, unplanned and uncontrolled urbanization,
inadequate waste management and water supply and increased distribution, densities of
vector mosquitoes, lack of effective mosquito control measures and increased movement
and spread of dengue virus.” (68).

A case-control study in Fevela in Fortaleza (north-east Brazil) during an
outbreak of dengue fever found none of the socio-economic variables (illiteracy, family
income, number of persons living in the house, persons per bedroom, lack of piped water,
lack of sanitation) was a predictor for the occurrence of dengue fever (OR = 0.6 — 1.55;

P =0.4-0.8) (69).

2.4.6 Duration of Fever before Hospitalization

Study on a total of 112 non-paediatric patients at Venezuela during June
1998 — June 2001 found that the length of illness prior to admission was longer (mean
4.35 days vs. 3.26 days; P <0.05) (37).

Between December 1997 and March 1999 in far North Queensland,
Austrialia found the mean duration symptoms prior to admission was 5 (range 1 — 35)
days.(52)

Six hundred and fifty DHF/DSS cases were hospitalized during 1994 —
1995, the mean number of fever days before hospitalization was 3.7 days for DHF cases
and 4.2 days for DSS cases (P = 0.005). Significantly more DSS cases had more than 4
days of fever before admission compared to DHF cases (P = 0.02) (50).

Study on DHF in infants age 3-12 months who were admitted to the
Department of pediatrics, Chon Buri Regional Hospital, Thailand, during January 1995 to
December 1998. They found 20 infants from 983 patients who were under 15 years old.
From these 20 infants patients, there were 15 persons who got DHF only, and had got
fever for 2-9 days (mean = 4.5 days) before coming to the hospital (70).

2.4.7 Duration of Fever
From on guideline for diagnosis and treatment in dengue hemorrhagic

fever, public health ministry, Thailand found the duration of fever is related to Shock,
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some case happen on 3" of symptom (had fever 2 days) or 8" of symptom (had fever 7
days) (2).

The clinical features are shown all cases of DF, DHF and DSS had fever
of a mean duration of 4.4+1.8 days, 5.0+2.2 days and 4.1+2.7 days respectively. The total
days required to become a febrile was 8.0+2.5 days in DF, 9.5+4.5 days in DHF and
6.5+4.9 days in DSS (10).

A retrospective review was done of 5,332 patients who admitted to the
Children’s Hospital (Inpatients Department-IPD) with the diagnosis among dengue fever
(DF)/dengue hemorrhagic fever (DHF) between1995-1999. Duration of fever in DHF is
5.0 days and DSS is 4.8 days (8)

On study in Chonburi during 2001, Thailand found the mean (SD) duration
of fever was 5.4 days (1.4). Fever clearance time was not significantly different between
adults and children groups (mean + 1.8 days vs. 5.3 + 1.4 days, respectively, P = 0.09) or
between the disease severity group (P = 0.30) (9).

As part of a multi-center, prospective study of dengue pathophysiology
between 1994-1997, Thailand, found the mean duration of fever for DF, DHF grade I,
DHEF grade II, DHF grade I1I was 4.08 day (£ 1.19), 4.51 days (£0.90), 4.38 days (£0.99),
5.27 days (£1.72). Among DHF patients 2.16% had fever for 2 days, 10.07% had fever
for 3 days, 41.01% had fever for 4 days, 30.94% had fever for 5 days, 11.51% had fever
for 6 days and 2.16% had fever for 7 days (39).

Study on treatment of dengue haemorrhagic fever at Children’s hospital,
Ho Chi Minh City, Viet Nam found fever was a major manifestation of DHF and persist
for 2-7 days in almost all cases; a few exceptional cases with fever lasted for more than
seven days (43).

Study on headache features in patients with dengue virus infection found

that the mean duration of febrile disease was 6 £ 2.6 days (71).

2. 4.8 Underlying Diseases
Study on dengue patients at the Children’s Hospital, Bangkok: 1995-1999
reviews found association conditions 2.7% of all dengue patients, there were thalassemia

and G-6-PD deficiency occurrence range form 1.8% in 1996 to 3.5% in 1997 (8).
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Min-Sheng Lee et al. found that the proportion of DHF/DSS cases
associated with chronic disease such as diabetes mellitus, hypertension or renal
insufficiency (uremia) was significantly (P<0.005) higher than for DF cases (16.8% vs.
7.6%, 28.9% vs. 16.3%, and 6.6 % vs. 1.0 %, respectively). Multiple logistic regression
analysis revealed a significant association between DHF/DSS diabetes mellitus,

hypertension and renal insufficiency (51).

2.4.9 Plasma Leakage

There are four serotypes of dengue virus produce similar manifestations,
which may be asymptomatic, undifferentiated fever, dengue fever (DF), dengue
hemorrhagic fever (DHF) with plasma leakage, that may lead to hypovolumic shock,
dengue shock syndrome (DSS) (28).

From Guideline for diagnosis and treatment dengue haemorrhagic fever in
Thailand and Comprehensive Guidelines for Prevention and Control of Dengue/DHF
found that Dengue haemorrhagic fever has a clear pattern clinical such as high fever pulse
manifestation, liver enlargement and had shock in severe case. Febrile phase has a
symptom like DF but has a specific symptom is lower platelets and plasma leakage, if
much of plasma leakage lead to shock (2) (3).

Study on a total of 112 non — pediatric patients at Venezuela during June
1998 — June 2001 found that vascular leakage was also associated with illness severity on

a admission in the multivariate regression analysis (OR = 14.3; P<0.005) (37).

2.4.10 Positive Tourniquet test

A case control study at Children’s Hospital Bangkok in 1992, determined
risk factors of Dengue Shock Syndrome found positive tourniquet test (OR = 8.56, 95%
CI=1.06-188.63 and P = 0.0076) (29).

As part of a multi-center, prospective study of dengue pathophysiology
between 1994 — 1997, Thailand, found the percentage of TT positive in DF,DHF grade I,
DHF grade II, DHF grade III was 87.50%, 90.48%, 94.87%, respectively (39).

The study was conducted on seropositive cases of dengue less than 12
years of age admitted in Chennai, India. The factors related to shock was positive

tourniquet test (P = 0.0004) (OR = 6.5, 95% CI = 1.4 to 31.9) (72).
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2.4.11 Enlargement of Liver

A case control study at Children’s Hospital Bangkok in 1992, determined
risk factors of Dengue Shock Syndrome found en enlargement of lever (OR = 5.49, 95%
CI=1.08 —37.44 and P = 0.0169 (29).

Study on treatment of dengue haemorrhagic fever at Children’s hospital,
Ho Chi Minh City, Viet Nam found hepatomegaly was another major clinical
manifestation in DHF. It was observed in 86% of the patients of grad I and II and 98% of
DSS cases (43).

The liver is usually palpable early in the febrile phase and varies in size
from just palpable to 2-4 cm below the costal margin. Although liver size is not correlated
with disease severity, an enlarged liver is observed more frequently in shock than in non-

shock cases (3).

2.4.12 Increasing of Hematocrit

Study on dengue patients a the Children’s Hospital, Bangkok found that
abdominal pain (1995-99) was the most common complaint in dengue patients (38%)
30.1% for DF, 35.4% for DHF and 49.9% for DSS. In DSS cases evidence of plasma
leakage as shown by 20% rise in haematocrit was 63.8% , pleural effusion was found in
96.1% of DSS cases, who had chest X-ray done (8).

A retrospective study in Chonburi Hospital, Thailand found that during
hospitalization, there were significant rises of haematocrit levels in both the DF and DHF
group (P<0.001), and patients with shock (DSS) had significantly higher peaks of
haematocrit level than the other non-shock group (P = 0.038) (9).

A case control study at Children’s Hospital Bangkok in 1992, determined
risk factors of Dengue Shock Syndrome found increase of hematocrit more than 20%
(OR =9.55,95% CI=4.63 —19.88 and P = 0.0009) (29).

Study on Hospital of Dr. Mohammad Hoesin, Palembang, South
Sumatera, Indonesia about risk factors of dengue shock syndrome in Children Division
found a variable including hematocrit value were both statistical significant association
with dengue hemorrhagic fever with shock syndrome with Odds ration 5.96 (P = 0.0001)
(73).
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2.4.13 Decreasing of Platelet Counts

The median (range) platelet count of all patients on admission was 85,000
(7,000-372,000)/ul, and with DHF had a significantly lower median platelet count
compared with those with DF (69,000/ul vs. 113,000/ul, P = 0.001). During hospitalization,
platelet counts decreased significantly in all groups of disease severity (P <0.001) (9).

A case control study at Children’s Hospital Bangkok in 1992, determined
risk factors of Dengue Shock Syndrome found the laboratory findings was also found
thrombocytopenia less than 100,000/mm’ (OR = 8.56, 95%CI = 3.74-20.88 and P <
0.001) (29).

The study was conducted on seropositive cases of dengue less than 12
years of age admitted in Chennai, India. The factors related to shock was low platelet
count less than 50,000/cm.mm( P=0.01)(OR = 6.5, 95%CI = 1.4 to 31.9) (72).

Study on Hospital of Dr. Mohammad Hoesin, Palembang, South
Sumatera, Indonesia about risk factors of dengue shock syndrome in Children Division
found variable including platelet (thrombocyte) was statistical significant association with

dengue hemorrhagic fever with shock syndrome with Odds ration 5.53 (P =0.0001) (73).

2.4.14 Bleeding
From a case control study in Children in BMA Medical College and
Vajira Hospital found that bleeding was risk factor of DSS (adjusted OR (95%)CI:
5.1(1.5-17.1) (61).
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CHAPTER 3
MATERIALS AND METHODS

The aim of this study was to analyze the association between factors related to
dengue shock syndrome (DSS) among dengue fever (DF) and dengue hemorrhagic
(DHF) patients who were admitted in Khon Kaen Hospital. Factors included signs and
symptoms before and during admission in hospital, demographic, socio-economic factors
of patients and caregivers. The data were collected from interviewing dengue patients and
caregivers, and retrieving from medical records. This chapter described the methodology
of this study. It included research design, research site, study population, inclusion
criteria, exclusion criteria, sample size calculate, methods of data collection and ethical

issues.

3.1 Research Design

The hospital-based case-control study was conducted among dengue patients

who were admitted in Khon Kaen Hospital, Khon Kaen province, Thailand.
3.2 Research Site

The study was carried out at the in-patient department, Khon Kaen Hospital,
Khon Kaen province, Thailand. Khon Kaen Hospital was a regional hospital with well
medical equipment and health personnel for patients’ referral system.

3.3 Study Population

All dengue patients confirmed by serological test of having DF and DHF
admitted in Khon Kaen Hospital from 2 June, 2007 to 2 November, 2007 were included.
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Caseswere all dengue patients who developed DSS diagnosed by
physicians and ICD 10 code of DSS = A913 or A914.

Controls were all dengue patients who did not develop DSS diagnosed by
physicians and ICD 10 code of DF = A90 and DHF = A91.

3.4 Inclusion Criteria

1. Patients who were diagnosed of having serological test of having DF and
DHF

2. Patients who were diagnosed of having and not having DSS by physicians

3. Patients admitted at Khon Kaen Hospital during June to November 2007

4. Patients whose parents or/and caregivers agreed to participate under

informed consent

3.5 Exclusion Criteria

1. Patients who were unable to respond to interviewing physically and mentally
2. Patients who had incomplete information of factors under study from the

medical records

3.6 Study Period

Data collection was performed for the duration of 5 months from 2 June to 2
November 2007.

3.7 Sample Size

The following formula was used for calculating sample size (74).
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(zl—a/Z\/zp(l_ p)+ Zl—ﬂ\/pl(l_ p1)+ po(l_ po))2

n=
(p,— po )’

OR
with p,=—-=22 and p _ (Pt py)

OR50)-1-po) 2

Signs and symptoms of DSS, especially bleeding was the major interest of this
study, and was used as risk factors to estimate sample size. From other study odds ratio of
bleeding was 5.1 (61), and bleeding rate among dengue patients without DSS (po) was
50% (75).

Level of significance was 5% =196
Power of the test (1 - ) was 90% =1.28
Bleeding rate among non DSS (po) 0.50
Odds ratioof bleeding 51
Bleeding rate among DSS (py) 0.84

Ratio among cases: controls = 1:3

Therefore, the minimum sample sizeswere  Cases = 30
90
120

Control
Total

3.8 Methods of Data Collection

3.8.1 Data collection from was constructed by the Researcher.
3.8.2 The data were collected by the following methods:

1) A questionnaire developed by Kongsin, et al. (Measurement of
dengue burden in Khon Kaen, Thailand: Impact on household of dengue hospitalization)
was used for interviewing patients who were admitted in hospital or/and caregivers of
study subjects at Khon Kaen Hospital.

2) Clinical data developed by Kongsin, et al. (Measurement of dengue
burden in Khon Kaen, Thailand: Impact on household of dengue hospitalization) were

retrieved from medical records.
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3.8.3 Ethical review and permission of director of hospital was highly
concerned.
3.8.4 The detail of information for data collection was the following:
Part I: Demographic data and Socio-economic data of patients
Patients: age, sex, weight, height, education, occupation, residency
Part 11: Demographic data and Socio-economic data of caregivers

Caregivers: age, sex, education, occupation, household’s income,

household’s expenditure
Part 111: Clinical data before admission in Khon Kaen Hospital

a) Duration of fever before hospitalization

b) Symptoms before admission in Khon Kaen Hospital: vomiting,
dizziness, excessive thirst, headache, myalgia, eye pain, bleeding, abdominal pain, etc.

Part IV: Clinical data during admission in Khon Kaen Hospital

a) History of illness with DHF, history of chronic disease (Diabetes
mellitus, Hypertension, Renal insufficiency, Thalassemia, G-6-PD deficiency)

b) Signs and symptoms during admission at Khon Kaen Hospital:
plasma leakage, headache, anorexia, nausea/vomiting, myalgia, retro-orbital pain,
abdominal pain, gum bleeding, epistaxis, Gl bleeding (hematemesis, melena, etc.)

c) Laboratory findings: hematocrit (Hct.), white blood cell count
(WBC) and platelet counts.

The contents of data collection and questionnaire were reviewed by

professionals in DHF and director of hospital.

3.9 Access and Ethical Approval

Protocol of the study was reviewed by the Ethical Review Committee,
Mahidol University and the ethical committee of Khon Kaen Hospital. Prior to the
process of data collection, written information sheets about the research project were
given to participants along with verbal information. After they were permitted to take part

in the study, written informed consent form was given to participants for their signature.
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3.10 Data Analysis

All the analyses were calculated using the computer statistical package and a
probability value of the p < 0.05 was considered to be a significant association.
1. Descriptive statistics
All the data of this study were summarized as frequency and percent for
categorical variables and mean and standard deviation for the continuous variables. The
variables in this study were the demographic characteristics, socio-economic data, clinical
data (sings and symptoms) and laboratory investigations.
2. Analytic statistics
Chi-square test and Fisher’s exact test to demonstrate the association
between factor and DSS.
Univariate analysis was used for crude associated between factors and
DSS by RR and 95% confidence intervals (ClI).
Binary logistic regression analyses with adjusted RR and 95% intervals
(CI) were calculated to demonstrate the association between factors and as dependent
variables DSS by using enter method.
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CHAPTER 4
RESULTS

This chapter presented the results of the study according to objectives of this
study which was aimed to find the relationships between clinical manifestation factors,
socio-demographic factors and the development of Dengue Shock Syndrome (DSS)
among patients admitted with dengue fever in Khon Kaen Hospital, Thailand during June
2 to November 2, 2007.

Overall, 238 cases had been diagnosed to have dengue at admission and had
been recruited into the study. However, 23 (10 %) of 238 cases had been confirmed using
clinical and laboratory information to have non dengue illness, so the remained 215 cases

were included in the analyses (Table 1).

Table 1 Diagnoses of participants when discharge from hospital

Diagnosis Number (%)
Non-dengue illness 23 9.7
Dengue Fever 88 37.0
Dengue Hemorrhagic Fever 90 37.8
Dengue Shock Syndrome 37 15.5
Total 238 100.0

Status of participants

Dengue Shock Syndrome group 37 17.2
Non Dengue Shock Syndrome group 178 82.8
Total 215 100.0

The results of study were presented as follows:
4.1 Demographic, socio-demographic and clinical characteristics by DSS and

non DSS
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4.2 The crude associations between related factors to DSS

4.3 The adjusted association between related factors to DSS

4.1 Demographic, Socio-economic and Clinical Characteristics

4.1.1 Demographic and socio-economic characteristics of study population

Results showed that about half of the patients were male. There was no
statistical difference in proportion of sex between DSS group and non DSS group. The
proportion of study population with age less than 10 years old among DSS group was
about half of non DSS group with statistical significance in proportion by age. Nearly all
of DSS group and about 40% of non DSS group lived in the rural area with statistically
significant difference in proportion by residential area. Most of dengue patients were not

working to earn money (Tables 2 and 3).

Table 2 Demographic and socio-economic characteristics of dengue patients in Khon

Kaen Hospital
Demographic and socio- Total DSS Non DSS .
economic characteristics ~ No. % No. % No. % Prvalue
Sex of patients
Male 109  50.7 21 56.8 88 494 0418
Female 106 493 16 43.2 90 50.6
Total 215 100.0 37 100.0 178 100.0
Sex ratio 1.03: 1 1.31:1 0.98:1
(Male : Female)
Age of Patients (years)
<10 73 34.0 20 54.1 53 29.8  0.005%*
>10 142 66.0 17 459 125 70.2
Total 215 1000 37 459 178  70.2
Mean age (SD) 110 (55 93 (43) 12 (55)
Min, Max 0.8, 48 4,27 0.8, 48

Median 9.0 12.0
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Table 2 Demographic and socio-economic characteristics of dengue patients in Khon

Kaen Hospital (cont.)

Demographic and socio-

Total

DSS

Non DSS

economic characteristics ~ No. % No. % No. % Prvalue’
Education
Studying 169  78.6 26 70.3 143 80.3 0.957
Completed 23 10.7 4 10.8 19 10.7
No formal education 23 10.7 7 18.9 16 9.0
Total 215 1000 37 100.0 178  100.0
Education (studying)
Primary school 105  62.1 24 92.3 81 56.6 <0.001*
> primary school 64 37.9 2 7.7 62 43.4
Total 169 100.0 26 100.0 143 100.0
Education (complete)
Primary school 6 26.1 1 25.0 5 26.3 0.957
> primary school 17 73.9 3 75.0 14 73.7
Total 23 100.0 4 100.0 19 100.0
* Pearson’s chi-square test
* Significant at p-value <0.05
Table 3 Residency and occupation of dengue patients in Khon Kaen Hospital
Demographic and socio- Total DSS Non DSS .
economic characteristics ~ No. % No. % No. % Prvalue
Residency
Urban 111 51.6 1 2.7 110  61.8 <0.001%*
Rural 104  48.1 36 97.3 68 38.2
Total 215 1000 37 100.0 178  100.0
Occupation
Government employee 1 0.5 0 0.0 1 0.6 0.835
Employee 4 1.9 0 0.0 4 23
Self-employed/merchant 4 1.9 1 2.7 3 1.7




Fac. of Grad. Studies, Mahidol Univ. M.Sc.(Public Health) /45

Table 3 Residency and occupation of dengue patients in Khon Kaen Hospital (cont.)

Demographic and socio- Total DSS Non DSS b.value®
economic characteristics ~ No. % No. % No. %
Agriculture 3 1.4 0 0.0 3 1.7
Non-government 1 0.5 0 0.0 1 0.6
employee
Not working for pay 201 93.9 36 973 165 93.2
Total 214 100.0 37 100.0 177  100.0

* Pearson’s chi-square test

* Significant at p-value < 0.05

4.1.2 Nutrition status of study population

The nutrition status of 167 dengue patients in age group 0-18 years was
measured by growth chart. It was found that about 71% and 69% of patients were in normal
nutritional status for DSS group and non DSS group, respectively. About 16% and 13%
were thin and fat respectively in DSS group. About 24% and 7% were thin and fat
respectively in non DSS group. There was no statistical significance in proportion of
nutritional status among these two groups of DSS and non DSS (p-value = 0.363) (Table 4).

For the body mass index (BMI) of 18 dengue patients in age group > 18 years
old, it was found that among DSS group there was only one patient with normal BMI.
Among non DSS group, there 47%, 29% and 12% of patients were in normal,
underweight, at risk overweight or obesity I, respectively. BMI of patient did not

demonstrate statistically significance (p-value = 0.787) (Table 4).
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Table 4 Nutritional status of dengue patients in Khon Kaen Hospital

o Total DSS Non DSS
Nutritional Status P-value
No. % No. % No. %

a

Age 0-18 years old

Thin 38 22.8 5 16.1 33 243 0.363
Normal 116  69.5 22 71.0 94 69.1

Fat 13 7.8 4 12.9 9 6.6

Total 167 100.0 31 100.0 136  100.0

Age > 18 years old
Underweight (Below 18.5) 5 294 0 0.0 5 294 0.787

Normal (18.5 —22.9) 9 47.1 1 100.0 8 47.1

At risk overweight 2 11.8 0 0.0 2 11.8
(23 -24.9)

Obesity I (25 —29.9) 2 11.8 0 0.0 2 11.8

Obesity 11 (>30) 0 0.0 0 0.0 0 0.0

Total 18 100.0 1 100.0 17 100.0

* Pearson’s chi-square test

4.1.3 The demographic and socio-economic characteristics of caregivers

Among the total number of 200 caregivers of dengue patients, 54% and 61%
of them were mothers of dengue patients in DSS group and non DSS group, respectively.
The average age of caregivers was about 42 years old in both dengue with shock group
and dengue without shock group. The most of caregivers of DSS group and non DSS
group were female (89.2% and 85.9% respectively). Most of caregivers of DSS group
and non DSS group finished primary school (80.6% and 71.5% respectively) (Table 5).
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Table 5 Demographic characteristics of caregivers in Khon Kaen Hospital

Caregiver characteristics Total PSS Non BSS P-value?
No. % No. % No. %
Caregiver
Mother 120 60 20 54.1 100 613 0.252
Father 18 9 2 5.4 16 9.8
Grandmother 35 17.5 11 29.7 24 14.7
Grandfather 9 4.5 1 2.7 8 4.9
Older, younger brother 2 1.0 0 0.0 2 1.2
or sister of patients
Aunt-Uncle 10 5.0 3 8.1 7 43
Husband-Wife and friend 6 3.0 0 0.0 6 3.7
Total 200 100.0 37 100.0 167  100.0
Sex of caregivers
Male 27 13.5 4 10.8 23 14.1 0.596
Female 173 86.5 33 89.2 140 859
Total 200 100.0 37 100.0 163  100.0
Age
Mean (SD) 42.0 (40.0)0 42.0 (10.0) 42.1 (10.9)
Min(Max) 16 76 28 (68) 16 (76)
Median 40 39 41
Education
Studying 3 1.5 0 0.0 3 1.8 0.571
Finished studying 194  97.0 36 97.3 158 96.9
No formal education 3 1.5 1 2.7 2 1.2
Total 200 100.0 37 100.0 163  100.0
Education (complete)
Primary school 142 732 29 80.6 113 71.5 0.269
> Primary school 52 26.8 7 19.4 45 28.5
Total 194 100.0 36 100.0 158  100.0

*Pearson’s chi-square test
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The occupation of about 40.5% of caregivers of DSS group was in agriculture,
27% working with no payment and 16.2% were employees. For the caregivers of non
DSS group, their occupation was 27.6% was in agriculture, 23.3% were working with no
payment. There were no significant difference in proportions of occupation between the
two groups (p-value = 0.495) (Table 6).

The average household’s income per month in DSS group was 6,352.6+7,248.5
baht and among non DSS group was 12,901.14+25,064.5 baht. The proportion of caregivers
with income of household per month < 6,000 baht was 75%, while in non DSS group was
45.3%. There was statistically significant difference household’s income in the two groups
(p-value = 0.001) (Table 6).

The average household’s expenditure per month among caregivers in DSS
group was lower than those among the non DSS group. Proportion of caregivers with
household’s expenditure > 5000 baht among DSS group was higher than those of the non
DSS group with statistically significantly difference (p-value = 0.003) (Table 6).
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4.1.4 The clinical data of dengue patients before and during admission
in hospital

4.1.4.1 Duration of fever

The average duration of fever before admitted in Khon Kaen Hospital
in DSS group and non DSS group was 4.7+1.1 days and 3.8+1.5 days, respectively
with statistically significance of means (p-value< 0.001). Proportions of patients with
longer duration > 4 days of having fever before admission in hospital among non DSS
was higher than DSS group with statistical significant difference (p-value< 0.001)
(Table 7).

After admission in hospital, the average durations of having fever were
lower. Means duration of fever among DSS group was 0.9+1.6 days and among non
DSS group was 1.3+1.2 days with statistically significance of means among the two
groups (p-value = 0.013). There was no difference in proportions of the two groups of
patients by the duration of having fever > 1 days after admission in hospital (p-value =

0.960) (Table 7).

Table 7 Duration of fever before and during admission in hospital among study Participants

. Total DSS Non DSS a
Duration of fever P-value
No. % No. % No. %

Before admission

Mean (SD) 39 (15 47 (1.1) 38 (1.5) <0.001%**
Min, Max 0 8.0 2.0 6.0 0 8.0
Median 4.0 5.0 4.0
0 - 4 days 76 353 27 73.0 49 27.5 <0.001%*
5 - 8 days 139  64.7 10 27.0 129 72.5
Total 215  100.0 37 100.0 178 100.0
During admission
Mean (SD) 13 (13) 09 (1.6) 13 (12) 0.013%*
Min, Max 0 8.0 0 8.0 0 5.0
Median 1.0 0 1.0
1 day 60 43.2 7 43.8 53 43.1 0.960
2-8 days 79 56.8 9 56.3 70 56.9
Total 139  100.0 16 100.0 123 100.0

* p-value from Mann-Whitney U test
* Significant at p-value < 0.05
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4.1.4.2 Underlying diseases

Most of patients in DSS group and non DSS group had no underlying
diseases. Two cases had diabetes mellitus in non DSS group, 1 case had Thalassemia
in DSS group. Both DSS group and non DSS group had one case of G - 6 - PD
deficiency with no statistically significance (p-value = 0.563, 0.517, 0.172 and 0.217,
respectively) (Table 8).

Table 8 Underlying diseases of study population

Total DSS Non DSS
Underlying diseases (n = 215) (n=37) (n=178) P-value?
No. % No. % No. %

Having history of illness

with dengue before

Yes 13 6.0 3 8.1 10 5.6 0.563
No 202 94.0 34 919 168 944
Diabetes mellitus
Yes 2 0.9 0 0.0 2 1.1 0.517
No 213 99.1 37 100.0 176 98.9
Hypertension
Yes 0 0.0 0 0.0 0 0.0 **N/A
No 215 100.0 37 100.0 178 100.0
Renal insufficiency
Yes 0 0.0 0 0.0 0 0.0 **N/A
No 215 100.0 37 100.0 178 100.0
Thalassemia
Yes 1 0.5 1 2.7 0 0.0 0.172
No 214 99.5 36 97.3 178 100.0
G - 6 -PD deficiency
Yes 2 0.9 1 2.7 1 0.6 0.217
No 213 99.1 36 97.3 177 99.4

* Pearson’s chi-square test
** N/A = Not applicable
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4.1.4.3 Symptoms of dengue patients before admitted in hospital

From interviewing the caregivers and patients with and without DSS
groups:By the symptoms before admission in Khon Kaen Hospital, it was found that
there were higher proportions of patients with vomiting, reducing of urine output,
bleeding (small red spots on the skin, spontaneous bruises, nose bleeding, gum
bleeding and other bleeding), episgastic/abdominal pain and diarrhea among DSS
group compared to non DSS group. But the proportion of patients having dizziness
excessive thirst, headache, skin rash, eye pain, muscle/joint pain including sore throat
and running was found higher in non DSS group than in DSS group. There were
statistical significant differences in proportions of having muscle/joint pain, bleeding
(small red spots on the skin, spontaneous bruises, nose bleeding, gum bleeding and
other bleeding), Episgastic/Abdominal pain among DSS and non DSS group (p-value
<0.001 and 0.003) (Table 9).

Table 9 Symptoms of dengue patients before admitted in Khon Kaen Hospital

Total DSS Non DSS

Symptoms from (n = 215) (n = 37) (N=178)  p.yalue®
interview data No. % No. % No. %
Vomiting
Yes 144 67.0 28 75.7 116 65.2 0.216
No 71 33.0 9 24.3 62 34.8
Dizziness
Yes 176 81.9 29 784 147  82.6 0.546
No 39 18.1 8 21.6 31 17.4
Excessive thirst
Yes 80 37.2 9 24.3 71 39.9 0.075
No 135 62.8 28 75.7 107 60.1
Reduce urine output
Yes 89 414 19 514 70 39.3 0.177
No 126 58.6 18 48.6 108  60.7
Headache
Yes 177 823 28 75.7 149 83.7 0.244

No 38 17.7 9 243 29 16.3
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Table 9 Symptoms of dengue patients before admitted in Khon Kaen Hospital (cont.)

Total DSS Non DSS

Symptoms from (n = 215) (n = 37) (N=178)  p.yalue®
interview data No. % No. % No. %
Skin rash
Yes 27 12.6 4 10.8 23 12.9 0.724
No 188 874 33 89.2 155 87.1
Eye pain
Yes 38 17.7 4 10.8 34 19.1 0.229
No 177  82.3 33 89.2 144 80.9
Muscle or joint pain
Yes 159  74.0 21 56.8 138 77.5  0.009*
No 56 26.0 16 43.2 40 22.5
Bleeding**
Yes 71 33.0 22 59.5 49 27.5 <0.001%*
No 144 67.0 15 40.5 129 725
Episgastric/Abdominal
pain
Yes 121  56.3 29 78.4 92 51.7  0.003*
No 94 437 8 21.6 86 48.3
Diarrhea
Yes 113 52.6 22 59.5 91 51.1 0.356
No 102 474 15 40.5 87 48.9
Sore throat
Yes 97 45.1 14 37.8 83 46.6 0.328
No 118 549 23 62.2 95 534
Running nose
Yes 38 17.7 5 13.5 33 18.5 0.466
No 177  82.3 32 86.5 145 81.5

* Pearson’s chi-square test

* Significant at p-value < 0.05

** Bleeding = small red spots on the skin, spontaneous bruises, nose bleeding, gum
bleeding and other bleeding
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4.1.5 Clinical manifestations of patients during admitted in Khon Kaen
Hospital
4.1.5.1 Symptoms
There were higher proportion of patients with epigastric pain (81.1%) in the
DSS group than in the non DSS group (57.3%) with statistical significance (p-value =
0.007). But proportions of patients with retro-orbital pain (16.3%), myalgia/arthralgia
(56.2%) were higher in non DSS group than in the DSS group (2.7% and 43.2%
respectively) with statistical significance (p-value = 0.03 and 0.009). Other sign and
symptoms did not demonstrate significant difference in proportions between the two groups

(Table 10).

Table 10 Symptoms of dengue patients during admission in Khon Kaen Hospital

Total DSS Non DSS
Symptoms (n =215) (n=37) (n=178) P-value®
No. % No. % No. %
Headache
Yes 121  56.3 18 48.6 103 57.9 0.304
No 94 437 19 514 75 42.1
Retro — orbital pain
Yes 30 14.0 1 2.7 29 16.3 0.030*
No 185  86.0 36 97.3 149 80.7

Myalgia/arthralgia

Yes 116  54.0 16 432 100 562  0.009*
No 99 46.0 21 56.8 78 43.8

Anorexia
Yes 188 874 32 86.5 156  87.6 0.847
No 27 12.6 5 13.5 22 12.4

Rash
Yes 139 64.7 22 59.5 117 65.7 0.468
No 76 453 15 40.5 61 34.3

Vomiting
Yes 91 423 18 48.6 73 41.0 0.392

No 124 57.7 19 51.4 105 59.0
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Table 10 Symptoms of dengue patients during admission in Khon Kaen Hospital (cont.)

Total DSS Non DSS
Symptoms (n = 215) (n =37) (n=178)  p.value®
No. % No. % No. %

Epigastric pain

Yes 132 614 30 81.1 102 57.3 0.007*
No 83 386 7 18.9 76 42.7

Excessive thirst
Yes 93 43.3 12 324 81 45.5 0.144
No 122 56.7 25 67.6 97 54.5

* Pearson’s chi-square test
* Significant at p-value < 0.05

4.1.5.2 Hemorrhagic manifestations

Most of these patients had experience with any types of hemorrhagic
manifestations both in DSS group and non DSS group. The significant differences in
proportions found in epistasis, gum bleeding and hematemesis/melena with higher
proportions in DSS group (p-value = 0.04, 0.004 and <0.001, respectively). Others did

not demonstrate significant differences (Table 11).

Table 11 Hemorrhagic manifestations of dengue patients during admitted in Khon Kaen

Hospital
Hemorrhadic Total DSS Non DSS
manifestatigns (n=215) (n=37) (N=178)  povalue*
No. % No. % No. %
Having any experienced
in hemorrhagic
manifestations
Yes 189  87.9 33 89.2 156 87.6 0.793
No 26 12.1 4 10.8 22 12.4
Positive tourniquet test
Yes 151 702 23 622 128 719 0.238
No 64 29.8 14 37.8 50 28.1
Petechiae
Yes 100  46.5 16 43.2 84 47.2 0.661

No 115 53.5 21 56.8 94 52.8
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Table 11 Hemorrhagic manifestations of dengue patients during admitted in Khon Kaen

Hospital (cont.)

_ Total DSS Non DSS
Hemorrhagic (n = 215) (n =37) (n=178)  p.value®

manifestations
No. % No. % No. %

Purpura

Yes 0 0.0 0 0.0 0 0.0 N/A
No 215 100.0 37 100.0 178 100.0
Echymosis

Yes 2 0.9 1 2.7 1 0.6 0.217
No 213 99.1 36 973 177 994
Epistasis

Yes 48 22.3 13 35.1 35 19.7 0.040*
No 167 777 24 64.9 143 80.3

Gum bleeding

Yes 44 205 14 37.8 30 16.9  0.004*
No 171 79.5 23 62.2 148 83.1
Hematemesis/melena

Yes 69  32.1 22 59.5 47 264 <0.001*
No 146  67.9 15 40.5 131  73.6

? Pearson’s chi-square test
* Significant at p-value < 0.05

4.1.5.3 Plasma leak, ascites, abdominal pain and liver enlargement

From medical records in hospital, it was found that dengue patients
with DSS had significant higher proportions of having all signs and symptoms related
closely to shock syndrome. All of patients belonged to DSS group had clinical
evidence of plasma leak, while the non DSS group had plasma leak by 53.4%.
Proportion of having pleural effusion by clinical diagnosis found 51.4% in DSS group
when non DSS group was only 13.5% (p-value<0.001). Higher proportions of having
ascites, abdominal pain and enlargement of liver also found among patients with DDS
group compared to non DSS group (p-value <0.001, 0.043 and <0.001, respectively)
(Table 12).
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Table 12 Signs of plasma leak of dengue patients during admitted in Khon Kaen
Hospital

Total DSS Non DSS
Signs of plasma leak (n = 215) (n=37) (n=178)  p.value®
No. % No. % No. %

Having clinical evidence
of plasma leak
Yes 132 614 37 100.0 95 534 <0.001*

No 83 38.6 0 0.0 &3 46.6

Pleural effusion
(clinically diagnosed)

Yes 43 20.0 19 514 24 13.5 <0.001*
No 172 80.0 18 48.6 154 86.5

Ascites

(clinically diagnosed)
Yes 30 14.0 16 43.2 14 7.9 <0.001*
No 185 86.0 21 56.8 164  92.1

Abdominal pain
(clinically diagnosed)
Yes 79  36.7 19 51.4 60 33.7  0.043%*

No 136 633 18 48.6 118 663

Enlargement of liver
(clinically diagnosed)
Yes 96  44.7 29 78.4 67 37.6  <0.001*

No 119 553 8 21.6 111 62.4

* Pearson’s chi-square test
* Significant at p-value < 0.05

4.1.5.4 Hypoperfusion

Most of dengue patients with shock group had proportions of clinical
evidences of having hypoperfusion, narrow pulse pressure or small volume pulse
volume, cold extremities, lethargy, slow capillary relief, clammy skin, lethargy,
restlessness including oliguria compared to patients in non DSS group who mostly did

not have (p-value<0.001) (Table 13).
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Table 13 Signs and symptoms of hypoperfusion of dengue patients during admitted in

Khon Kaen Hospital

. Total DSS Non DSS

Signs and symptoms of (n = 215) (n = 37) (n = 178) p-value®
hypoperfusion
No. % No. % No. %

Did the patient have
clinical evidence of
hypoperfusion

Yes 33 15.3 32 86.5 0 0

No 183  84.7 5 13.5 178 100.0 <0.001%*
Narrow pulse pressure
or small pulse volume

Yes 35 16.3 35 94.6 0 0

No 180  83.7 2 5.4 178 100.0 <0.001%*
Cold extremities

Yes 30 14.9 30 81.1 0 0

No 185  85.1 7 18.9 178 100.0 <0.001*
Slow capillary relief

Yes 24 11.6 24 64.9 0 0

No 191 884 13 35.1 178 100.0 <0.001%*
Clammy skin

Yes 24 11.6 24 64.9 0 0

No 191 884 13 35.1 178  100.0 <0.001%*
Lethargy

Yes 141  65.6 34 91.9 107 60.1  <0.001*

No 74 344 3 8.1 71 39.9
Restlessness

Yes 49 22.8 31 83.8 18 10.1  <0.001*

No 166  77.2 6 16.2 160 89.9
Oliguria

Yes 28 13.5 28 75.7 0 0 <0.001*

No 187  86.5 9 24.3 178  100.0

* Pearson’s chi-square test
* Significant at p-value < 0.05
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4.1.5.5 Laboratory results

Most of DSS group (94.6%) were referred from other hospitals nearby.
It was found that all patients in DSS group had hematocrit increased > 20%, platelet
counts < 100,000 cells/mm’ (94.4%), and white blood cell counts < 5,000 cells/mm’
(72.2%) higher than in the non DSS group (51.7%, 61.8% and 13.6% respectively)
significantly (p-value<0.001, 0.036 and 0.001, respectively) (Table 14).

Table 14 Results of Laboratory testes of dengue patients during admitted in Khon Kaen

Hospital
Total DSS Non DSS
Laboratory data P-value®
No. % No. % No. %
Hematocrit Final n=215 n=37 n=178
interprets
Increase > 20% 129  60.0 37 100.0 92 51.7 <0.001*
Increase < 20% 86 40.0 0 0.0 86 483
Final interpreted of n=206 n=236 n=170
platelet counts
< 100,000 cell/mm’ 139 67.5 34 944 105 61.8 <0.001*
>100,000 cell/ mm’ 67 325 2 56 65 382
WBC n =205 n=236 n=169
< 5,000 cell/ mm’ 172 83.9 26 722 146 86.4 0.036*
> 5,000 cell/ mm’ 33 16.1 10 278 23 13.6
Case referred n=215 n=37 n=178
Yes 99 46.0 35 94.6 64 360 <0.001%
No 116 54.0 2 54 114  64.0

? Pearson’s chi-square test
* Significant at p-value < 0.05

4.2 Crude Associations between Factors and DSS by Univariate Analysis

4.2.1 Demographic and socio-economic characteristics of dengue
patients
Age, education (studying) and residential area of dengue patients had

significant associations with dengue with shock (DSS). The dengue patients with age < 10
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years old had 2.78 times higher risk to develop DSS than patients with age > 10 years (OR
= 2.78, 95% CI = 1.35 — 5.72). The risk to develop DSS among patients who were
studying primary school was 9.19 times higher than those who were studying higher than
primary school (OR =9.19, 95%CI = 2.09 — 40.34). And dengue patients who were living
in rural area had higher risk to develop DSS than those who were living in urban area (OR

= 58.34, 95% CI = 7.80 — 434.57) (Table 15).

Table 15 Crude odds ratio for DSS by demographic and socio-economic characteristics of

dengue patients

Demographic and DSS Non DSS
socio-economic OR 95%ClI P-value*
characteristics No. 9% No. %
Age of patients, years  n=37 n=178
> 10years” 17 459 125 702  1.00
<10 years 20 54.1 53 29.8 278 135-572 0.005
Education (Studying) n=26 n=143
> Primary”school 2 7.7 62 43.4 1.00
Primary school 24 923 81 56.6  9.19  2.09-40.34 0.001
Residency n=237 n=178
Urban” 1 27 110 618  1.00
Rural 36 97.3 68 382 58.34 7.80-434.57 <0.001

# Reference group
* p-value from chi-square test

4.2.2 Socio-economic characteristics of caregivers

Monthly household’s income and household’s expenditure (baht/month)
showed a significant risk of having DSS. It was found that those who had household’s
income less than 6,000 baht/month had 3.62 times higher risk of DSS when compared
to those who had household’s income more than 6,000 baht/month (OR = 3.62, 95%CI
=1.60 — 8.18) (Table 16).

The caregivers who had the household’s expenditure more than 5,000
baht/month had 3.27 times higher risk of DSS when compared to those who had
household’s expenditure less than 5,000 baht (OR = 3.27, 95%CI = 1.45 — 7.40)
(Table 16).
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Table 16 Crude odds ratio DSS by socio-economic status of dengue patients’ caregivers

DSS Non DSS
Socio-economic data (n =36) (n=161) OR 95%CI  P-value*
No. % No. %

Household’s income/

Month

> 6,000 Baht” 9 250 88 547 1.00

< 6,000 Baht 27 750 73 453 362 1.60-8.18 0.001
Household’s
expenditure/Month

<5,000 Baht" 9 250 84 522 1.00

>5,000 Baht 27 75.0 77 478 327 1.45-7.40 0.003

# Reference group
* p-value from chi-square test

4.2.3 Duration of having fever before admission in hospital

The dengue patients whose duration of fever before hospitalization within 5-
8 days had 7.11 times higher risk to develop DSS than those who had the duration of
fever before hospitalization equal and less than 4 days (OR = 7.11, 95%CI = 3.21 —
15.77) (Table 17).

Table 17 Crude odds ratio for DSS by duration of fever before admission in Khon Kaen
Hospital

DSS Non DSS
Clinical data (n=37) (n=178) OR 95%CI  P-value*
No. % No. %

Duration of fever

before hospitalization
0- 4 days * 27 73.0 49 275  1.00

5 - 8 days 10 27.0 129 725 7.1 3.21-1577 <0.001

# Reference group
* p-value from chi-square test

4.2.4 Symptoms before admission in hospital
Symptom from interviewing dengue patients showed that patients who did
not have muscle or joint pain had higher risk to develop DSS 2.63 times than who

had muscle or joint pain (OR = 2.63, 95%CI = 1.26 — 5.51). Dengue patients who had
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bleeding and abdominal pain had risk 3.86 times and 3.39 times higher than who did
not have bleeding and abdominal pain (OR = 3.86, 95%CI = 1.86 - 8.05 and OR =
3.39,95%CI =1.47 - 7.82) (Table 18).

Table 18 Crude odds ratio for DSS by symptoms before admission in hospital

DSS Non DSS
(n=37) (n=178) OR 95%CI  P-value*
No. % No. %

Symptoms from
interview data

Muscle or joint pain

Yes” 21 568 138 77.5 1.00

No 16 432 40 225 263 126-5.51  0.009
Bleeding

Yes” 15 405 129 725 1.00

No 22 595 49 275 386 1.86-8.05 <0.001
Abdominal pain

Yes” 8 216 8 483 1.00

No 29 784 92 517 339 147-7.82  0.003

# Reference group
* p-value from chi-square test

4.2.5 Other symptoms during admission in hospital

The results showed that the dengue patients who had episgatic pain,
epistasis, gum bleeding and hematemesis or melena had higher risk to develop DSS
3.19, 2.21, 3.00 and 4.09 times respectively when compared to those who did not have
episgatic pain, epistasis, gum bleeding and hematemesis or melena with statistical
significances (OR = 3.19, 95%CI = 1.33 — 7.66), (OR = 2.21, 95%CI = 1.03 — 4.78),
(OR =3.00, 95%CI = 1.39 — 6.50) and (OR =4.09, 95%CI = 1.96 — 8.53), respectively
(Table 19).
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Table 19 Crude odds ratio for DSS by symptoms of dengue patients during admission

in hospital

DSS Non DSS
Symptoms (n=137) (n=178) OR 95%CI  P-value*
No. % No. %

Epigastic pain

Yes * 7 189 76 4277 1.00

No 30 8I.1 102 573 3.19 133-7.66 0.007
Epistasis

Yes * 24 649 143 803 1.00

No 13 351 35 197 221 1.03-4.78 0.040
Gum bleeding

Yes * 23 622 148 83.1 1.00

No 14 378 30 169 3.00 1.39-6.50 0.040
Hematemesis/melena

Yes * 15 405 131 73.6 1.00

No 22 595 47 264 409 196-8.53 <0.001

# Reference group
* p-value from chi-square test

4.2.6 Plasma leak

Dengue patients who had pleural effusion, abdominal distension, enlargement
of liver and ascites had significantly higher risk to develop DSS compared to those who
did not have pleural effusion, abdominal distension, enlargement of liver and ascites (OR
=6.77, 95%CI = 3.12 — 14.70), (OR = 2.08, 95%CI = 1.02 — 4.25), (OR = 6.01, 95%CI =
2.59 —13.90) and (OR = 8.93, 95%CI = 3.82 — 20.86), respectively (Table 20).
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Table 20 Crude odds ratio for DSS by signs of plasma leak of dengue patients during

admission in hospital

DSS Non DSS
(n=37) (n=178) OR 95%CI  P-value*
No. % No. %

Symptoms of
plasma leak

Pleural effusion

Yes* 18 48.6 154 86.5 1.00

No 19 514 24 13.5 6.77 3.12-14.70 <0.001
Abdominal distension

Yes” 18 486 118 663 1.00

No 19 514 60 337 208 1.02-4.25 0.043
Enlargement of liver

Yes* 8 21.6 111 624 1.00

No 29 784 67 376 6.01 259-13.90 <0.001
Ascites

Yes* 21 56.8 164 92.1 1.00

No 16 432 14 7.9 8.93 3.82-20.86 <0.001

# Reference group
* p-value from chi-square test

4.2.7 Hypoperfusion

Dengue patients with lethargy were found to have 7.52 times the risk to
develop DSS compared to those who did not have lethargy. (OR = 7.52, 95%CI = 2.23
—25.42) (Table 21).

Restlessness in dengue patients produced higher risk 45.93 times to develop
DSS when compared to who did not have restlessness (OR = 45.93, 95%CI = 16.88 —
124.94) (Table 21).
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Table 21 Crude odds ratio for DSS by symptoms of hypoperfusion of dengue patients

during admission in hospital

DSS Non DSS
(n=37) (n=178) OR 95%ClI P-value*
No. % No. %

Symptoms of
hypoperfussion

Lethargy

Yes * 3 8.1 71 399  1.00

No 34 919 107 60.1 7.52 2.23-2542 <0.001
Restlessness

Yes * 6 16.2 160 89.9 1.00

No 31 83.8 18 10.1 4593 16.88—-124.94 <0.001

# Reference group
* p-value from chi-square test

4.2.8 Results from laboratory tests and referred cases

Dengue patients with the final interpretation of platelet counts less than
100,000 cells/mm® were more likely to have the higher risk to develop DSS 10.52
times (OR = 10.52, 95%CI = 2.45 — 45.28) compared to those who had higher platelet
counts than 100,000 cells/mm’ (Table 22).

Dengue patients who had white blood cells less than 5,000 cells/mm® had
2.44 times higher risk to develop DSS when compared to those who had white blood
cell more than 5,000 cells/mm’ (OR =2.44 , 95%CI = 1.04 — 5.72) (Table 22).

Dengue patients who were referred from other hospitals had risk 31.17
times to develop DSS when compared to those who was not referred cases (OR =

31.17, 95%CI = 7.26 — 133.86) (Table 22).
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Table 22 Crude odds ratio for DSS by laboratory data and referred cases.

DSS Non DSS

Laboratory data OR 95%ClI P-value*
No. % No. %

Final interpret of platelet n =36 n=170
counts

> 100,000 cell/mm™ 2 5.6 65 382 1.00

<100,000 cell /mm’ 34 944 105 61.8 10.52 245-4528 <0.001
WBC n=36 n =169

> 5,000 cell/mm** 10 278 23 136 1.00

<5,000 cell/mm’ 26 722 146 864 2.44 1.04 -5.72 0.036
Referred case n =37 n=178

No* 2 5.4 114  64.0 1.00

Yes 35 946 64 36.0 31.17 7.26-133.86 <0.001

# Reference group
* p-value from chi-square test

4.3 The Adjusted Association between Factors and Dengue Shock
Syndrome (DSS)

Unconditional binary logistic regression with enter method was used in
calculation for adjusted effects and calculated Odds ratio with 95% confident interval.

Detection and removal of non significant variables in model was performed,
but non significant variables or factors which were considered to be potential
confounders from reviewing of literature still remained in the model. There were 8
factors or variables included in the final model which were sex of patients, age of
patients, residential area, signs and symptoms before admission in hospital which were
muscle or joint pain, and bleeding and signs and symptom during admission in
Hospital which were positive tourniquet test, enlargement of liver and ascites. Final
model produced a significant at p-value < 0.001 from Chi-square test, -2 Log
likelihood = 94.76, Nagelkerke R square = 0.632.

There were 7 variables or factors demonstrated significant risk to develop
DSS, namely sex of patients, residential area, symptoms before admission in Hospital

which were muscle or joint pain, bleeding, positive tourniquet test, during admission



Fac. of Grad. Studies, Mahidol Univ. M.Sc.(Public Health) / 67

in Hospital which were enlargement of liver and ascites. The interpretation of each
adjusted risk was controlling for the effect of other variables in the last model (Table

23).

Sex of patients

In crude analysis, there was no association between sex of patients and DSS.
But results from multivariate analysis, significant association of sex and development
of DSS was found. Being male had higher risk to develop DSS compared to female
(adjusted OR = 7.93, 95%CI =2.02 — 31.10) (Table 23).

Residential area

The risk of DSS was significant greater in dengue patients, who were living
in rural area had higher risk to develop DSS than who were living in urban area (OR =
58.24, 95%CI = 7.80 — 434.57) in crude analysis. After controlling for other potential
factors, it was found that dengue patients who were living in rural still had higher risk
to develop DSS than those who were living in urban area (adjusted OR = 42.21,
95%CI =4.92 — 362.32) (Table 23).

Muscle or joint pain

The dengue patients who did not have muscle or joint pain had higher risk
to develop DSS 2.63 times than who had muscle or joint pain (OR = 2.63, 95%CI =
1.26 — 5.51). By multivariate analysis those who did not have muscle or joint pain
had higher risk to develop DSS 6.77 times than those who had muscle or joint pain
(adjusted OR = 6.77, 95%CI = 1.83 — 25.00) (Table 23).

Bleeding before admission

The risk to develop DSS in crude analysis was significantly greater in
dengue patients who had bleeding before admission in Khon Kaen Hospital (OR =
3.86, 95%CI = 1.85 — 8.05). After controlling other potential factors by logistic
regression analysis, it was found that the risk to have a shock for those who were
bleeding prior to admission was 12 times higher than those who were not bleeding

before admission (adjusted OR = 12.00, 95%CI = 3.15 — 45.44) (Table 23).
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Positive tourniquet test

In crude analysis, there was no association between negative tourniquet test
of patients and DSS. But from the results from multivariate analysis, significant
association of negative tourniquet test and development of DSS was found. Being
negative tourniquet test had higher risk to develop DSS compared to female (adjusted

OR = 5.52, 95%CI = 1.52 — 20.13) (Table 23).

Enlargement of liver

The risk of DSS was significantly greater in dengue patients. Those who had
enlarged liver had higher risk to develop DSS than those who were living in urban
(OR =6.01, 95%CI = 2.59 — 13.90) in crude analysis. After controlling other potential
factors, it was found that dengue patients who were having enlargement of liver still
had higher risk to develop DSS than those who did not have enlargement of liver
(adjusted OR =3.76, 95%CI = 1.15 — 12.32) (Table 23).

Ascites during admission

From crude analysis, it was found that dengue patients who were having
ascites during admission had significantly higher risk to develop DSS compared to
those who did not (OR = 8.93, 95%CI = 3.82 — 20.86). After adjusted for other risk
factors in multivariate analysis, risk increased to DSS (adjusted OR = 7.83, 95%CI =
2.16 —28.37) (Table 23).

Table 23 Crude and Adjusted odds ratio of DSS by factors

Vanab'es CrUde Adjusted
OR 95% ClI OR 95% ClI p-value*

Sex of patients

Female” 1.00 1.00

Male 1.34 0.66 -2.74 793  2.02-31.10 0.003
Age of patients 0.87 0.80 - 1.00 0.90 0.79 - 1.02 0.102
Residency

Urban” 1.00 1.00

Rural 5824 7.80-434.57 4221 4.92-362.32 0.001
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Table 23 Crude and Adjusted odds ratio of DSS by factors (cont.)

Variables Crude Adjusted
OR 95% CI OR 95% CI p-value*

Muscle or joint pain

Yes * 1.00 1.00

No 2.63 1.26 - 5.51 6.77  1.83-25.00 0.004
Bleeding before
admission

No” 1.00 1.00

Yes 3.86 1.85 —-8.05 12.00 3.15-45.44 <0.001
Positive Tourniquet
Test

Yes * 1.00 1.00

No 1.56 0.76 —3.27 5.52 1.52 -20.13 0.01
Enlargement of liver

No" 1.00 1.00

Yes 6.01 2.59-13.90 3.76 1.15-12.32 0.029
Ascites during
admission

No" 1.00 1.00

Yes 8.93 3.82-20.86 7.83 2.16 —28.37 0.002

# Reference group

* p-value from Wald statistic

“one variable adjusted for all other variables in the table
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CHAPTER 5
DISCUSSION

This study was conducted among dengue patients admitted in Khon Kaen
Hospital during June 2, 2007 to November 2, 2007. The objective of the study was to
assess factors associated with shock among dengue patients admitted to Khon Kaen
Hospital such as history, clinical manifestation and socio-demographic factors. This study
was a hospital-based case-control study by using one part of history and clinical data
before admission in hospital, which were taken from interviewing caregivers or patients
and the other part of clinical data during admission in hospital, which were retrieved from

hospital medical records.

5.1 Statement of the Principal Findings

The demographic and socio-economic characteristics of dengue patients
and caregivers such as age, sex, nutrition status, education, residency, household’s
income and household’s expenditure that had associations with DSS in Khon Kaen
Hospital

The present study found that age specific group < 10 years and studying in
primary school had risk of developing DSS in crude analysis. It might be possible to
explain that a half of DSS group was in children (age< 10 years = 54.1%) who were
studying in primary school. The school was the place where children were together.
Those who already had dengue virus and viraemia might transfer the disease to other
children when getting bit by Aedes aeqypti and Aedes albopictus mosquitoes at school.
These relations had been supported by the annual report in Khon Kaen Hospital, which
found that the majority number of DSS cases in Khon Kaen Hospital was in age group
under 15 years old who admitted in pediatric ward in 2002 - 2005 (22). Likewise, DSS in
Thailand and Khon Kaen province was highest in the age group 5-9 years old (15-19, 21).
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Dengue shock syndrome tended to affect children under 10 yeas old (76). Many studies
found that DSS was highest in the age specific group 5-9 years (33, 44) and many studies
found that the DSS would increase in the age of 10-14 years old (20, 46, 50).

From the results of this study it was found that sex ratio (male: female) of
dengue patients with DSS was 1.31:1 and male had higher risk to develop DSS when
compared with female. This had been supported by reported dengue cases, who admitted
in Khon Kaen Hospital, which found the proportion was higher in male than in female
(22). Some epidemiologic studies suggested proportionately more males than female in
DSS (36) like the study in Maldives in the 1999, which reported that it was surprising that
for both the DF and DHF infections males suffered 2.7 times and 2.3 times more than
females respectively (34). But some researches suggest that female had more risk to have
DSS than male (28, 29). And many researches found that sex was no difference in risk to
develop DSS (7, 8, 41). So it was not clear whether sex of patients was related to DSS.

The nutritional status of patients in age group 0-18 years and BMI of patients
in age group > 18 years old had no statistically significance association with in DSS in
this study. It was found that data of height of many patients was not available in medical
records, patients might reject to measure their heights because illness or health personnel
was too busy, so nutritional status could not be calculated. But anyhow, the studies of
Taweewong Tantracheewathorn and S. Tantracheewathorn found that the nutrition status
was not statistically significant risk factor (61). Many previous studies found that DSS
usually in patients who had good nutrition status (62) or obesity (26).

The dengue patients who were living in rural areas had higher risk to develop
DSS than those who were living in urban areas in crude and multivariate analysis. It was
mainly because most of the dengue patients with DDS (97.3%) lived in rural areas, which
were in the epidemic zones. The other reason was that the general terrains of some
districts in the rural areas in Khon Kaen province were mountains and forest, which were
difficult to eradicate the breeding grounds of the mosquitoes. That was why there were
many dengue patients who were in severe conditions and referred from other rural
hospitals to Khon Kaen Hospital.

Caregivers who had household’s income less than 6,000 baht/month or
caregivers who had the household’s expenditure more than 5,000 baht/month were found

to be significant risk factors with DSS. Several possible reasons for explanation which
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may be due to household’s income and household’s expenditure were important
economic conditions of family for caregivers to take into consideration when they had to
select choices of treatment for family member when they got sick (42). Among DSS
group, mean household’s expenditure was nearly the same as mean of household’s
income (6,352.6 baht and 5,125.3 baht respectively), which meant saving money was not
possible. Loan from other for the payment of care or treatment could be found among
dengue patients. But research from a case-control study in Fevela in Fortaleza during an
outbreak of dengue fever found none of the socio-economic variable (family income) was

a significant predictor for the occurrence of dengue fever (69).

Clinical characteristics of patients before admission such as duration of
fever before admission, underlying disease, muscle or joint pain, bleeding and
abdominal pain that had associations with DSS in Khon Kaen Hosptial

This part of data was collected by interviewing dengue patients and caregivers.
The average of duration of having fever before admitted in Khon Kaen Hospital in DSS
group and non DSS group was 4.7+1.1 days and 3.8+1.5 days, respectively with
statistically significant difference of means (p-value < 0.001). The result agreed with the
study in the six hundred and fifty DHF/DSS cases hospitalized during 1994- 1995. The
mean number of fever days before hospitalization was 3.7 days for DHF cases and 4.2
days for DSS cases (p = 0.005) (50). While mean of length of illness of dengue patients
prior to admission was nearly longer such as the study in Venezuela found (mean 4.35
days vs. 3.26 days: p <0.05) (37). In North Queensland, Australia, it was found that mean
duration symptoms of dengue patient prior to admission was 5 days (52). In the study in
Chon Buri Regional Hospital, Thailand, it was found that patients with DHF had mean
duration of having fever was 4.5 days before coming to the hospital (70) and the
retrospective review in Children’s Hospital (Inpatient Department - IPD) found that the
duration of fever in DHF is 5.0 days and DSS was 4.8 days (8).

In this study, the dengue patients who had duration of fever before
hospitalization within 5-8 days had higher risk to develop DSS. It could be the majority of
DSS was referred cases and these cases had long duration of fever and this had been
supported from WHO, 1997, which found that after 2-7 days of fever, a rapid fall in

temperature was often accompanied by signs of circulatory disturbance of varying
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severity (28). Since the duration of fever was related to DSS, at the end of the febrile
phase (critical stage) public health authorities should monitor patients carefully. Some
cases of dengue patients, DSS happened on 3 of symptom (had fever 2 days) or 8" of
symptom (had fever 7 days) (2), so the duration of fever before hospitalization was
important information for public health authorities for careful monitoring and proper
managing in preventive intervention of Dengue Shock Syndrome.

The results of this study showed Diabetes mellitus, Hypertension, Renal
insufficiency, Thalassemia, G-6-PD deficiency with no statistically significance risks.
This result was not agreed with the study of Min-Sheng Lee, et al., which found that the
multiple logistic regression analysis revealed a significant association between DHF/DSS
with Diabetes mellitus, Hypertension and Renal insufficiency (51). It was because most
of dengue patients in this study had no underlying disease.

History of the illness with dengue before in dengue patients was not significant
risk to develop DSS as in many studies confirmed that the secondary infection in dengue
patients was related to DSS (9, 29, 36, 51, 54, 56, 61). It could be possible reason in
recalled error from interviewing that the dengue patients or caregivers forgot or did not
know that the patients had history of dengue illness before.

From interviewing and crude analysis, it was found that the dengue patients
who did not have muscle or joint pain had higher risk to develop DSS. The muscle or
joint pain was common symptoms in dengue patient (3-6). In this study, it was found that
patients with DSS had muscle or joint less than in non DSS group (56.8 % and 77.5%
respectively). Thus, in the group of patients without muscle and joint pain, it was the
protective factor in developing DSS. However, further study was highly recommended
for this point of view if recalled error in this study was rare.

Bleeding before hospitalization had high risk in developing DSS. This result
agreed with the study in Children in BMA Medical College and Vajira Hospital which
found that bleeding was risk factor of DSS (adjusted OR = 5.1, 95%CI : (1.5 - 17.1) (61).
The explanation was that since definition of bleeding before admission in this study
referred to many signs of bleeding such as small red spots on the skin, spontaneous
bruises, nose bleeding, gum bleeding and bleeding in other sites. One among other criteria
for admission of referred cases in Khon Kaen Hospital was patients, who had signs of

bleeding. 94.6% of DSS patients in this study were referred cases and 33.0% of total
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study population had bleeding sign. Probably, knowledge in DF, DHF and DSS among
this group of patients was good, when they had bleeding they preferred to come to this
hospital. From pathophysiological point of view, it could be explained that the bleeding
diathesis was caused by vaculopathy, thrombocytopenia, platelet dysfunction and
caugolopathy (77, 78). Massive bleeding that required blood transfusion was less
common and usually occurred after the onset of shock (2, 3, 6, 27, 28). The present study
found that bleeding in the early course of the disease before defervescence, including
epistaxis, bleeding pergum, hematemesis and melena was one of the risks of shock.
Bleeding in the early course of the disease should alarm the clinicians that the dengue
patients were at risk of shock.

Abdominal pain produced risk to DSS in this study. Abdominal pain found in
severe cases of dengue, and was obvious and sometime unbearable symptom. And
majority of participants in this study had abdominal pain. These groups of patients were
usually and immediately admitted in Khon Kaen Hospital with closed supervision for
treatment and care. This finding had been supported by National Guideline for Clinical
Management of Dengue Syndrome, which suggested that abdominal pain was a
dangerous signs for close observation. The dengue patients should be taken to the
hospital, because these signs were the early stage of shock (4). Acute abdominal pain was

a frequent complaint shortly before the onset of shock (28, 78).

Clinical characteristics of dengue patients during admission considered to
be significantly associated with development of DSS in Khon Kaen Hospital

Hemorrhagic manifestations of dengue patients such as, gum bleeding and
hematemesis or melena and episgastic pain was found in severe cases and usually
significantly associated with DSS. This was because patients with DHF grades II, III and
IV always had spontaneous bleeding. These group of studied patients had such bleeding
sign, so they had to be admitted in hospital as soon as possible (2, 78). Massive bleeding
that required blood transfusion was less common and usually occurred after the onset of
shock (2, 3, 6, 27, 28). Bleeding in the early course of the disease should alarm the
clinicians that the dengue patients were at risk of shock. This relationship had been
supported from study in Children in BMA Medical College and Vajira Hospital found
that bleeding was risk factor of DSS (61).
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This study showed the association between of negative tourniquet test and
DSS. It might be that this factor was retrieving from medical records and sometimes error
in recording occurred because many staffs had different skill. This study might have some
measurement error from non skill health personnel which could produce false positive.
Having prolonged fever and long period of time before admission also affected the result
of tourniquet test. (The average of duration of fever before admitted in Khon Kaen
Hospital in DSS group and non DSS group was 4.7+1.1 days and 3.8+1.5 days,
respectively). This finding was supported by the result of tourniquet test, which yielded
the false positive result. That meant that the dengue patients had fever several days prior
to receiving the tourniquet test (4, 79). This result had been supported by the study in risk
factors of dengue shock syndrome in children, which found that having positive of
tourniquet test had no statistical difference between DHF and DSS groups (61). But
anyhow, there were many researches suggested the determined risk factor of DSS was
positive tourniquet test (29, 72).

The results from this study showed that the dengue patients who had
epigastic/abdominal pain during admission in hospital had higher risk to develop DSS
when compared to those who did not have epigastric/abdominal pain with statistical
significance in crude analysis. That should be explained by some dengue patients
admitted in Khon Kaen Hospital, who usually had severe signs such as bleeding or
abdominal pain these sign was criteria for admission with dengue patients. Referred cases
from another hospital usually had severe sign specially had abdominal pain, caregivers
concern about survival of dengue patients and felt more confident in doctors, equipment
in Khon Kaen Hospital including public health staff. Thus, most of the caregivers
requested to refer their dengue patients to Khon Kaen Hospital. This had been supported
by National Guideline for Clinical Management of Dengue Syndrome, which suggested
that all dengue patients must be carefully observed for complications, patients and
households should be informed that severe abdominal pain was one of the dangerous
signs. If this sign was noticed, the patients should be taken into the hospital because these
signs were in the early stage of shock (4) and acute abdominal pain was a frequent

complaint shortly before the onset of shock (28).
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Symptoms of plasma leak and results from laboratory test and referred case

In this study, dengue patients who had symptoms of plasma leak (pleural
effusion and ascites) or platelet less than 100,000 cells/mm® or WBC less than 5,000
cells/mm’ had higher risk to develop DSS. This should be explained that some DSS cases
were referred cases or cases with severe signs and symptom from another hospital (rural
area). These signs were found before and during admission in Khon Kaen Hospital such
as plasma leak (pleural effusion and ascites) or platelet less than 100,000 cells/mm’ or
WBC less than 5,000 cells/mm’. This finding had been supported by the pathophysiology
of DSS leading to a fatal outcome that increased vascular permeability, plasma leakage
including hemoconcentration, hypoproteinemia /hypoalbuminemia, pleural effusion,
ascites, threatened shock and profound shock and coagulopathy including
thrombocytopenia leading to disseminated intravascular coagulation and massive
hemorrhage (77, 80). The evidence of many researches found that DHF with plasma
leakage that might lead to hypovolumic shock, dengue shock syndrome (DSS) (2, 3, 7)
and these symptoms (ascites and pleural effusion) were the signs of plasma leakage (23,
28) so these factors were related to DSS too. The pleural effusion had been supported by
the study of Venezuela found that vascular leakage was also associated with illness
severity of DHF on admission (OR = 14.3, p < 0.005) (37) and it was positively
correlated with disease severity (3).

Having the platelet less than 100,000 cells/mm’ related to DSS. This had
supported that thrombocytopenia and hemoconcentration always occurred together.
Decreasing of platelet occurred before hemoconcentration. Both signs occurred before
decreasing of fever and shock (78). The results had been supported by the platelet counts
usually decreased significantly in all groups of dengue with high severity (p-value
<0.001) (9) and thrombocytopenia less than 100,000 cells/mm’ (29, 73) or the low
platelet count less than 50,000 cells/ mm’ related to shock with dengue (61, 72).

White blood cell had higher risk to develop dengue with shock. It could
be explained that in DHF, the white blood cell count might be variable at the onset of
illness, ranging from leucopenia to mild leukocytosis, but a drop in the total white blood
cell count due to a reduction in the number of neutrophils was virtually always observed
near the end of the febrile phase of illness. Relative lymphocytosis, with the presence of

atypical lymphocytes, was a common finding before defervescence or shock (28, 78). The
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relationship had been supported by the study in risk factors of dengue shock syndrome in
children which found that WBC less than 5,000 cells/mm’ associated with DSS by
univariated analysis (61).

Dengue patients who had abdominal distension had significantly higher
risk to develop DSS in crude analysis. This finding could be explained that the majority
of the participants with DHF and DSS in this study had plasma leak and related to
abdominal distension. This finding had been supported by WHO, 1997, which suggested
that epigastic discomfort and tenderness at the right costal margin were common in DHF
patients (28).

Enlargement of liver had significantly higher risk to develop DSS in the
crude and multivariate analysis. It was because DSS cases in this study were severe cases
and including referred cases from other hospitals from epidemic area. These patients had
a symptoms or fever for long period of time before admission in Khon Kaen Hospital.
Some DSS cases had repeated shock during admission in Khon Kaen Hospital. This
finding had been supported by many previous studies, which found that the determined
risk factors of DSS found in enlargement of liver (29). The liver organ was usually
palpable in early in the febrile phase and varied in size from just palpable to 2-4 cm. at
below the costal margin. Although liver size was not correlated with disease severity, an
enlarged liver was observed more frequency in shock than in non-shock cases (3, 81).

Some interesting factor that should be mentioned even it was not included
in the model of multivariate but in crude analysis which was being referred cases.
Referred cases were significant risk for DSS. It could be because Khon Kaen Hospital
was the regional hospital. Health service provided for the population in Khon Kaen
province and population of other provinces nearby were at every level of care: primary,
secondary and tertiary care so when dengue patients had more severe signs, these patients
was referred to Khon Kaen Hospital. Caregivers were concerned about survival of dengue
patients and felt more confident in doctors, equipment in Khon Kaen Hospital including
public health staffs. Thus, most of caregivers requested to refer dengue patients to Khon
Kaen Hospital. This relation had been supported by Guideline for treatment and diagnosis
of dengue hemorrhagic fever in Thailand, which suggested that referred cases were at risk

for DSS(2).
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Symptoms of hypoperfusion

The result demonstrated risk to develop DSS among patients who had
lethargy and restlessness which were related to DSS in crude analysis. These results had
been supported from many researches, who found that lethargy and restlessness were
commonly found in DSS (4, 10, 23, 28). Common signs of complication observed during
the a febrile phase of DHF Grade III usually included circulatory failure manifested by
rapid and weak and narrowing of the pulse pressure and hypotension, characterized by
high diastolic pressure relative to systolic pressure (e.g. 90/80) and the presence of cold
clammy skin and restlessness. Immediately after hospitalization the hematocrit, platelet
count and the vital signs should be examined to assess condition of the patient, and

intravenous fluid therapy should be started (4).

5.2 Strength and Weaknesses of the Study

5.2.1 Strength of the Study

The place or site of this study was a regional hospital with services care on all
levels of health care: primary, secondary and tertiary care. The validity and the usefulness
of result of study would be fully achieved and could be used for generalizability to those

regional hospitals as well as district hospitals.

5.2.2 Weaknesses of the Study
1. Some clinical data from laboratory, such as Hematocrit, WBC and
platelet counts of the study population referred from other hospitals before admitted in
hospital were not traced due to time, budget and availability of permission.
2. This study was based mainly on clinical information because of
limitation of budget and did not have laboratory diagnosis of dengue infection and type of

dengue using PCR nor the diagnosis of dengue infection using ELISA.
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CHAPTER 6
CONCLUSION AND RECOMMENDATION

The present study was a hospital-based case-control study which had been
conducted among 215 patients admitted with dengue from 2™ June 2007 to 2™ November
2007 in Khon Kaen Hospital, Thailand. The study was aimed to find factors related to the
state of having shock among dengue patients.

The sex ratio (male : female) was found to be higher in male than female
among DSS group and nearly equal proportion among non DSS group. The mean (SD)
ages of DSS group was significantly higher than those of non DSS group. Nearly all of
DSS patients and about fourthly percent of non DSS group lived in rural areas. Most of
DSS patients and one-third of non DSS group were referred cases. More than half of
caregivers of the patients were their mothers with the mean (SD) age of 42 (10) years and
most of them finished primary school. Two-fifths and one-fifth of caregivers of patients
in DSS group and non DSS group had the occupation in agriculture. Three-fourths of
caregivers had the average household’s income and household’s expenditure in DSS
group at less than 6,000 Baht and more than 5,000 Baht, respectively.

Most of the patients in DSS group had duration of fever 0-4 days before
admitted in Khon Kaen Hospital. Most of the patients in both groups had no underlying
diseases.

Before admission in Khon Kaen Hospital, three-quarters of the patients in DSS
group were reported of having vomiting, dizziness and headache. More than half of the
patients in DSS group were reported that they had reduction of urine output, muscle or
joint pain, bleeding and diarrhea. Most of the patients in non DSS group were reported of
having dizziness, headache and muscle or joint pain. About two-thirds of these patients
had vomiting and a half of this group had epigastric/abdominal pain and diarrhea.

The clinical manifestations of the patients during admitted in Khon Kaen

Hospital from medical records, it was found that most of the patients in DSS group had
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anorexia and epigastric pain, more than half had rash and a half had headache and
vomiting.

Most of the patients in DSS group and non DSS group had experience of any
hemorrhagic manifestations. More than half of the patients in DSS group had positive
tourniquet test and hematemesis or melena. One-fourth had petechiae. One-third of these
groups of patients had epistaxis and gum bleeding. A quarter of non DSS group of
patients had hematemesis or melena.

All patients in DSS group had clinical evidence of plasma leak. Half of the
patients in DSS group had pleural effusion and abdominal pain. Two-fifths of this group
had ascites and enlargement of liver. One-third and two-fifths of non DSS group had
abdominal pain and enlargement of liver.

Symptoms of hypoperfusion in dengue patients found in most of patients in
DSS group included narrow pulse pressure or small volume pulse volume, cold
extremities, lethargy and restlessness. Two-thirds and three-fourths of these patients had
slow capillary relief or clammy skin and oliguria. Most of these patients had final
interpreted of platelet counts lower than 100,000 cells/mm?®. Most of the patients in non
DSS group had white blood cell lower than 5,000 cells/mm? and more than half of this
group had lethargy or final interpreted of platelet counts lower than 100,000 cells/mm?>.

In the univariate analysis, the factors found to be significantly associated with
severity of DHF were demographic variables: age of patients, socio-economic variables:
education (studying) of patients, residency, household’s income and expenditure,
symptoms of patients before admission in hospital: duration of fever before admitted in
hospital, having muscle or joint pain, having bleeding and having abdominal pain, clinical
characteristics of patients during admission in hospital: signs and symptoms, episgastic
pain, gum bleeding, hematemesis, symptoms of plasma leak: pleural effusion, abdominal
distension, enlargement of liver and ascites, symptoms of hypoperfusion: lethargy and
restlessness results from laboratory test and referred case: platelet counts, white blood cell
and being referred case.

It was well recommended that sex was the only risk indicator or risk marker
which was an attribute that was associated with an increased probability of occurrence of
DSS which was not necessarily a causal factor. The result from multivariate analysis

found that male had higher risk to develop DSS when compared with female. Careful
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monitory in dengue hemorrhagic fever patients to prevent DSS should be among male
more than female among this group of study population.

Living in the rural area was risk to DSS. In Thailand, rural areas usually were
the risk areas for disease transmission, because there were many breeding places of

mosquito such as big water containers and big jar.

Recommendations from the Finding of the Study

1. The results from the study were useful to help health personnel to know
about characteristics of dengue patients who might have risks to shock and would add the
knowledge on pathophysiology of DSS for those who would consider proper
management and preventive intervention of DSS.

2. Although signs and symptoms of having no muscle or joint pain before
admission, having bleeding before admission in the hospital, negative tourniquet test,
enlargement of liver during admission in the hospital and having ascites during admission
in the hospital were significant factors that were not preventable, these signs and
symptoms would be used to develop useful guidelines for monitoring patients with
dengue who would be at risk of having shock. Also, the progression of DSS could be
prevented by close monitoring for early signs of shock, and prompt and adequate
replacement of plasma leakage must be performed to prevent death.

3. Health education to prevent dengue fever, i.e. improving knowledge of
dengue disease in children, caregivers and people, should be emphasized in rural areas.
Activities of local health personnel should be emphasized on detection for Breteau Index
(BI) and House Index (HI) (for residential households) and container index (CI) (for
nonresidential places) in order to prevent rural area from dengue.

4. During admission in hospital in the early course of the disease should be
alarming for significant signs and symptoms for clinicians that the dengue patients were
at risk of shock. Prompt and adequate fluid replacement could be given on time to prevent

the progression of shock.
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Recommendations for Further Studies

1. Place or site of further studies should be in the areas having high incidence
of dengue to have sufficient number of cases for the analyses.

2. Results from further studies conducted in district hospitals which locate
quite far from regional hospitals would be useful to apply the results to district level.

3. In the further studies, the clinical data should be completely collected prior
to admission such as laboratory data, Hematocrit, WBC and platelet counts to find the
factors related to DSS.
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APPENDIX A

Questionnaire
Title: Factors related to shock among dengue patients

in Khon Kaen Hospital, Thailand

Dear, Dengue patient and dengue patient’s caregiver
This questionnaire was used to interview you (dengue patient and dengue
patient’s caregiver) such as age, gender, weight, height, education level, occupation,

residency, household’s income, household’s expenditure and clinical data.

This questionnaire covers all the questions device to 4 parts

Part] Dengue patient’s factor (Interview dengue patient)

Part 2 Dengue patient’s caregiver factors (Interview dengue patient’s
caregiver)

Part 3 The clinical data of dengue patient before admission in Khon Kaen
Hospital (Interview dengue patient and/or dengue patient’s caregiver)

Part 4 The clinical data of dengue patient during admission in Khon Kaen
Hospital (Researcher retrieving data from medical record when Khon Kaen Hospital

would allow)

Researcher confirms that, your answer will be in anonymous condition.
There is no scope that any one can link your name with your answer on the
questionnaire. Only the researcher will have an access to the questionnaire. After the
data have been entered into a computer, the questionnaire will be destroyed. In case of

publication, we will not include any sort of information that help you to identify.

Thank you for you kind and agreed to participant in this project.

Miss Siriyaporn Khuntason

Researcher
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Questionnaire

For dengue patient (Part 1)

Hospital number

Admission Date

ID

1000 dengue patient

Q 1001 | Location of interview

1. Out patient

2. Emergency room

3. Pediatric ward

4. Pediatric intensive care unit
5. Medical ward

Q 1002 | Gender 1. Male 2. Female

Q 1003 | Age (years/month) | ... Jiieerieeieeeiriennnns /.
Q 1004| Weight/Height | ... km./.....c..e.... cm

Q 1005| What is the currently education? | 1. Studying 2. Complete

3. No formal education

* If no formal education, go to Q1006 If studying or complete go to Q1007

Q 1006| What is the reason the patient no | 1. Never formal education
formal education 2. Young and not enough for entry school
Q 1007| What is the patient’s highest of | 1. Primary school
education 2. High school not complete
3. High school complete
4. Vocation school
5. College or more
Q 1008 | Residency 1. Urban 2.Rural
Q 1009| Occupation 1. Government employee 2. Employee
3. Self-employed/merchant 4. Agriculture
5. Non-government employee
6. Not working for pay

* If not working to pay go to Q1010

If choose choice 1,2,3,4,5 go to Q1011

Q 1010| What is the reason the patient is
not currently working for pay?

1. Student 2. House wife

3. Doing unpaid job 4. Retired/ too old
5. Looked but can’t find 6. Ill health

7. Other.....ccooviviviiiiicciiiieiicn,

Q 1011| Having history of illness with

dengue before.

1.Yes

Interviewer

Date of this interview
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Questionnaire

For dengue patient’s caregiver (Part 2)

ID

\ 2000 Dengue patient’s caregiver

Q2001 | Relationship with 1. Mother 2. Father
dengue patients 3. Grandmother 4. Grandfather
5. Older, younger brother or sister of patients
6. Other......
Q2002 | Ageof caregiver | e years
Q 2003 | What is the currently 1. Studying 2. Complete
education? 3. No formal education
Q 2004 | What is the patient’s 1. Primary school
highest of education 2. High school not complete
3. High school complete
4. Vocation school
5. College or more
Q 2005 | Occupation 1. Government employee 2. Employee
3. Self-employed/merchant
4. Agriculture
5. Non-government employee
6. Not working for pay
* If not working to pay go to Q 2006  If choose choice 1,2,3,4,5 go to Q 2007
Q 2006 | What is the reason the 1. Student 2. House wife
patient is not currently | 3. Doing unpaid job 4. Retired/ too old
working for pay? 5. Looked but can’t find
6. I11 health 7. Other..........
Q 2007 | Household’s income | ... ... ... Baht/Month
Q2008 | Household’s | ... Baht/Month
expenditure

Interviewer

Date of this interview
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Questionnaire

For dengue patient and/or dengue patient’s caregiver (Part 3)

ID

Hospital number

\ 3000 Symptoms or signs of patient before admit in Khon Kaen Hospital

Q3001 | Interviewee 1. Patient | 2. Caregiver | 3. Both
Q3002 | Number of fever before | (day)
admission in Khon Kaen
Hospital

Did the patient have any of the following symptoms or signs before admission in Khon
Kaen Hospital?

Q 3003 | Vomiting l. Yes 2. No
Q 3004 | Dizziness 1. Yes 2. No
Q 3005 | Excessive thirst 1. Yes 2. No
Q 3006 | Reduced urine output 1. Yes 2. No
Q 3007 | Headache 1. Yes 2. No
Q 3008 | Skin rash 1. Yes 2. No
Q 3009 | Eye pain 1. Yes 2. No
Q 3010 | Muscle or joint pain 1. Yes 2. No
Q 3011 | Bleeding (small red spots on the 1. Yes 2. No

skin, spontaneous bruises, nose

bleeding, gum bleeding other

bleeding)
Q 3012 | Abdominal pain 1. Yes 2. No
Q 3013 | Diarrhea 1. Yes 2. No
Q 3014 | Sore throat 1. Yes 2. No
Q 3015 | Running nose 1. Yes 2. No

Interviewer Date of this interview
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Medical record (Part 4)

(Retrieving by researcher)

Hospital number....eeree.

ID
gm 001 | Admission Date
(Date/month/year)
qm 002 | Diagnosis of admission 1. Non-dengue illness

2. Dengue Fever
3. Dengue Hemorrhagic Fever
4. Dengue Shock Syndrome

qm 003 | If diagnosis at admission dose not | Specify
mention “dengue”, please report
the diagnosis mentioned.

qm 004 | Discharge date (Date/month/year) | ... [— —

qm 005 | Diagnosis at discharge 1. Non-dengue illness

2. Dengue Fever

3. Dengue Hemorrhagic Fever
4

. Dengue Shock Syndrome

qm 006 | How many days did the patient | days
have fever (body temperature
more than 38.5 C) during
admission?

qm 007 | Having history of illness with 1. Yes 2. No
Diabetes mellitus

qm 008 | Having history of illness with 1. Yes 2. No
Hypertension

qm 009 | Having history of illness with 1. Yes 2. No
Renal insufficiency

qm 010 | Having history of illness with 1. Yes 2. No
Thalassemia

qm 011 | Having history of illness with G— | 1. Yes 2. No
6 — PD deficiency

12 — 19 Did the patient have any of the following symptoms or signs during admission in
Khon Kaen Hospital?

qm 012 | Headache 1. Yes 2. No
qm 013 | Retro-orbital pain 1. Yes 2. No
gm 014 | Myalgia/arthralgia 1. Yes 2. No
qm 015 | Anorexia 1. Yes 2. No
gqm 016 | Rash 1. Yes 2. No
qm 017 | Vomiting 1. Yes 2. No
gqm 018 | Epigastric pain 1. Yes 2. No
qm 019 | Excessive thirst 1. Yes 2. No
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20 — 28 Did the patient have any of the following Hemorrhagic manifestations during
admission in Khon Kaen Hospital?

qm 020 | Hemorrhagic manifestations l.Yes 2.No
qm 021 | Positive torniquete test I.Yes 2.No
qm 022 | Petechiae l.Yes 2.No
qm 023 | Purpura I.Yes 2.No
qm 024 | Echymosis? (a small haemorrhagic spot, l1.Yes 2.No
larger that a petechia, in the skin or
mucous membrane)
gm 025 | Epistasis I.Yes 2.No
qm 026 | Gum bleeding l1.Yes 2.No
gm 027 | Hematemesis /Melena I.Yes 2.No
qmO028 | Other bleeding? Specity | ...

29 — 33 Did the patient have any of the following symptoms or signs of plasma leak
during admission in Khon Kaen Hospital?

qm029 | Leak of plasma I.Yes 2.No
qmO030 | Pleural effusion I.Yes 2.No
qmO031 | Abdominal distension I.Yes 2.No
qmO032 | Enlargement of liver I.Yes 2.No
gqm033 | Ascites I.Yes 2.No

34 — 43 Did the patient have any of the following symptoms or signs of DSS during
admission in Khon Kaen Hospital?

qm034 | Hypoperfusion 1. Yes 2. No
qm 035 | Narrow pulse pressure or small pulse 1. Yes 2. No
volume
gm 036 | Cold extremities 1. Yes 2. No
qm 037 | Slow capillary relief 1. Yes 2. No
gqm 038 | Clammy skin 1. Yes 2. No
gm 039 | Lethargy 1. Yes 2. No
gm 040 | Restleness 1. Yes 2.No
qm 041 | Oliguria 1. Yes 2. No
gqm 042 | Report the lowest systolic blood pressure Specify.......o......
written in the record
gm 043 | Report the concurrent diastolic blood Specify.......o......
pressure written in the record at the time of
the lowest systolic blood pressure

44 —46 Other clinical manifestation of patient during admission in Khon Kaen

Hospital.
gm 044 | Clinical manifestation 1
gm 045 | Clinical manifestation 2

gm 046

Clinical manifestation 3
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47 — 54 Results of Laboratory testes of dengue patients during admission in

Khon Kaen Hospital

qm 047 | Report the lowest hematocrit value at first | ... %
day’s admission in Khon Kaen Hospital df
patient had hematocrit test)

qm 048 | Report the highest hematocrit before any | ... %
intravenous fluid therapy

qm 049 | Report the lowest hematocrit value during | ... %
the hospitalzation

qm 050 | Increasing hematocrit 1.>220%

2. <20%
qm 051 | Report the lowest platelets count | ... per mm3
qm 052 | Report the highest platelets count | ... per mm3
qm 053 | Report the highest white blood cell count | ... per mm3
qm 054 | Report the lowest white blood cell count | ... per mm3

55 — 60 Results of Laboratory testes of dengue patients during admission in

Khon Kaen Hospital

qm 055 | Did the patient receive any thoracic 1. Yes 2.No
X-RAY?

qm 056 | If yes, was there any evidence of 1. Yes 2. No
pleural/pericardium effusion

gm 057 | Did the patient receive any 1. Yes 2. No
ultrasonograms?

gqm 058 | If yes, was there any evidence of 1. Yes 2. No
pleural/pericardium effusion

qm 059 | Was there evidence of liver enlargement or | 1. Yes 2. No
ascites?

gqm 060 | Did the patient receive any serotype test? 1. Yes 2. No
If yes, Please specify..........

Interviewer Date of this interview
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J [l
12 - 19 fiheiioimsasae liliinge 1 TugresiidrsumssnuluTssmennavounny

qm 012 1/2a%17 (Headache) 1.9 2. i
qm 013 | Y1aa1 (Retro-orbital pain) Lo 2
qm 014 | Mhandwiie 1ade (Myalgia/arthralgia) Lo 2 lid
qm 015 Lﬁﬂm‘ﬂﬁ (Anorexia) 1.3 2. laid
qm 016 TAuA9IU (Rash) Lo 2 1y
qm 017 | 818U (Vomiting) Lo 2
gm 018 1ranesa)ntestion (Epigastric pain) Lo 2
qm 019 sEeiiemn (Excessive thirst) L3 2

E4 [
20 - 28 gihelieimsasae T finse T Tugaeidhsumssnululsamenavouuny

qm020 | Ailetnenielionisuaauneanunisitdencen | L4 2. 1l
( Hemorrhagic manifestations )

. [ a (=
gm 021 | WAATID torniquete test wuwan 1.4 2. 13i]
qm 022 | YAUAYANT (Petechiae) AWMLY L 2 lul
qm 023 | Purpura 1.3 2. 13
gm 024 | Echymosis? ( i}mlﬂﬁ!ﬁﬂﬂ Gl‘l’ii}jﬂ’h petechia) Lo 2 1l

=) o . . = 1
qm 025 | theasuala (Epistasis) La 2
qm 026 | 1ApAPENTMIBN (Gum bleeding ) Lo 2 il

= <3| A . 1 Ao A A = 12

qm 027 oo uluaea (Hemateme51s)/mﬂqfﬂmwuﬁﬂmmﬂﬂ 1.4 2. 111J3J

1lu (Melena )
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29 - 33 fihedioimsasae liinge lu TugaeidsumsSnuTuTsmennaveunnu

gm029 wmﬁm%'”a ( Leak of plasma) La 2
qmO030 ‘L{Wi’mﬂ@ﬂ flifﬂuﬂ’t)ﬂ (Pleural effusion) 1. % 2. 'lai
gmO031 N1 (Abdominal distension) 1.9 2. i
qm032 | @1 1@ (Enlargement of liver) Lo 2 il
gmO033 ﬁlﬂwﬁﬂﬁﬁlm (Ascites ) 1.9 2. i
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4 H
34 — 43 fiheliomsdsae luiinie lur lussmdrsums snen lu Tsanenaveuunu

qmO034 é’ﬂ’wﬁmmi Hypoperfusion 1.3 2. laii]
qm 035 ﬁ_’g’ﬂaﬂﬁé"slimmﬁ’wumﬁ'ﬂ%ﬁ/mmﬁuﬁw %30l (Narrow | 1.3 2. 10T
pulse pressure or small pulse volume)
qm 036 | aneile aremiubu (Cold extremities) L 2
qm 037 vineaaoAlod (Slow capillary relief) 1.3 2. 3]
qm 038 Aviada-19u (Clammy skin) 1.3 2. 15if
qm 039 Lcld;ﬂﬂcdﬁll (Lethargy) 1.3 2. laii]
gm 040 | NIANIA NTLIUNTLIY (Restleness) L 2
qm 041 | flaeiziies (Oliguria) LE 2
qm 042 | AR systolic Mitgaiifsing lunsifoudihe EEA T
qm 043 | A1ANAY diastolic ﬁ@:ﬁummmﬁu systolic ﬁwﬁqsﬂ‘ﬁ' 3%1).
UsingTunzidioudile
44 46 dnvazomsnuaainou q ludiheldideasenlugeiidhiumssnunluTsmenna
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gm 044 | Clinical manifestation 1
2IMIUAAINNATNUN
qm 045 | Clinical manifestation 2
2IMIUAAINNATUN
qm 046 | Clinical manifestation 3
2IMIUAAINNATNUN
47 - s4 wansremafes§iianslugaefidhiumssnenluTsamennaveuunu
qm 047 | % Het tosfigaluuusnitl@sumssnelusnaounnu | ... %
(sdifiimanziaen)
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qm 049 | % Het Hoofigalugaeitldsumssnelulsmenna | ..., %
qm 050 M3 UV4 Het voaf1e 1.2>20%
2. <20%
qm 051 | Platelets 15;1@( a per mm3
gm 052 | Plateletsg4gm per mm3
qm 053 | 91194 White Blood Cell Wgn L per mm3
qmO054 | $149U White Blood Cellé1gn | ... per mm3
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55— 60 wamsn329 gz umssnunlu Tsamennaveuuny

qm 055 | diheldsumsasan X-RAY n5e i L3 2 Tl

qm 056 il éﬂ?ﬂﬁﬂ?ﬂﬁlﬁﬁ’)ﬂﬂﬂﬂ (pleural/pericardium effusion) | 1. % 2. 'lig
ELRCY

qm 057 vjﬂw”lﬁ'%’ummm% Ultrasonograms nio'li 1.4 2. ifi

qm 058 | i fhefermsiniwten niel L3 2 Tl

qm 059 | Ailefio1nsauTa (liver enlargement) 130 ihlugestios Ly 2. Tun
(Ascitis) n3e'li

qm 060 | fhe1d3unisnsaen e L3 2 il
M3 ma Serotype......coveevinnnnn..




Siriyaporn Khuntason Appendix / 106

o ) =\ W 1Y Y \l
enmImesIalnsINs B3 nTATINg
@wsudiheldiaensen)
TAsIMIIEN509

¥ o

o Aa a <3 1 1
“fadentinnuduiusaemsinanizienvesdiheldideasenlulsanennaveunnu Uszma
=2 dyd 1 =& = @ a J o a .
Ine” msnuiiiudruninvesmsGeulundngasinemdas uniiuga (@55ugUmans)
Y
@11 I5AAATFDLAZ INGINTIZLIA VBIUNENATYINT TUNZdou

[ J an av
ﬂQﬂi%ﬁﬂﬂ!!ﬁ&")ﬁﬂTﬁ?%ﬂ
@ 4

A = 2 o o Aa o ' a I 9 Y A A o
!,Wf)ﬁﬂ‘hnﬂ\ﬁJﬂ%ﬁWlllﬂ’J']NﬁiJWH‘ﬁGIE)ﬂWiLﬂﬂﬂ]?%sﬁﬂﬂluﬁﬂﬂﬁlqﬂlm@ﬂﬂﬂfWIlﬂi“]JﬂTi

Sawuiudiheluii Tsamernavounnu

aWalumMIANEIIDBve N3 IS IV H
mssznaveslsaldidensenlulszmalne fatuansonu1dlunatedania wy
Y [ ] ] 1 a Aa va d' 9
I8lunnnguery msmvauilesiulsnvzilszaunaduisegingdnssumsilfiiaauignaeslae
(= a A A 19 ¥ a [} 9 o 1 dy I 9 1Y
lifingAnssudesiog luldinaTsa iy maveunafs msimeoumaumzisevesguiludy uad
vo & a £ g o £y o A o o oA A
1asureuaziino1msTundImsdunae1ns quasimsiiiesduiie q iudedAn ed1vanay
' ' i oy SN Yo S <
awnsafleslsaliliguuse neunasziidiae ldwouwnd l1adunaeii 8niauilunisileans sen
U Y I a1 1 o o o A v o
voufiheldidensen msAnpitlzilulsy TeminenuuazdyananalUineilvioniianuduius
1 a < 91 Y A A Y a <3 dyw | d
aomananzyenludileldidensenietlosdunmsimaniizdon venaniiduiluilse Temine
{ [ 1 @ I} a < 1
dmhnassugulumsquasnudihedlesiuliliinanngdonludihe ldideasonsaudnis

[ 19 YA a a AAa d' Y A
ﬁﬂ‘]&ﬂ@'lﬂﬁllllGlWiJ@Tﬂ'liiqu!,Li\ﬁ]ulﬂﬂﬂﬁ’EIEIJULfffl“]f’mL‘Ll@\ﬁﬂﬂiiﬂhlslllaﬁlﬂﬂ@ﬂ

d‘ a Y 1 Yy 1! au
!‘ﬁ({!Nﬁ‘VI!‘UQUJ‘II'J1!11’i‘¥l11!!5111§3ﬂiﬂ5\1ﬂ153%ﬂ

o

) ' 3 Y Y A Ay Yo o o
ﬂ')ﬂ‘lmul,’]_]u@ﬂ?ﬂulﬂlla@ﬂﬂﬂﬂﬂulﬂiﬂﬂ'ﬁiﬂ‘leﬂWEJ'l‘]ﬂﬁGluT‘NWEJT]JT@SU?JHLWL! WIWNIA
Y 4
=1

Youuny e lasvessudyniudrumsane luassfimsznuamnso lddeyannnsise 1d

n:; ‘d' v Y o F v A Yy 1! av cq!‘
fN‘YWI1“‘%ZﬂE’)Q‘ﬂ1!!ﬁZ5ZEJ3!3ﬁ1€l"I‘Vl"luﬂﬂﬁ‘lﬂ%ﬂni?lﬂﬂ]i?i]ﬂu

1 v A Y 1 = QB/’ d" a Y 1 Y v
mnmuaaduloisiumsaneinssiuazasuululugveouudn Vl?ﬂ‘ﬂ%ulﬂi‘ﬂﬂﬁi

a 9y

o 4 Ya o K 1 Y S 1 Y A ' o '
ﬁumymmﬂmfﬂﬂﬂﬁmagaﬁ’suuﬂﬂauamagamiLﬂ’mJ’JfJ D1IN1I mﬂiﬂllmaaﬂaaﬂ"llmmumtm

o

A o =2 A A 9 [ R 9 ~
LTUUDINITIUDIIATINLINLUN ‘]Jﬂﬁ‘iﬂ‘]ﬂﬂuiiﬂwm‘]ﬂa m%ﬂ%szaznmﬂizmm 20 —25 U uag



Fac. of Grad. Studies, Mahidol Univ. M.Sc.(Public Health) / 107

9a o =~ vy < 1 o ' ~ A
Ej’J"l]EJEIIﬂﬂu@Tﬁﬂ%gisﬁﬂlﬂﬂg‘ﬁﬂ1iﬁlﬂﬂ’Jﬂ NI1IINHI "UEN‘VHU%WﬂL’J%ﬁZL‘UHucluIiQWEﬂ‘lﬂalllEWlN

T3anenaayaa

d (Y] 1 Y] 4
UszlamiveamsIveimainezidanedmuiazdou
] YA 1 aw Y| dy I S A 1

muldiarusruluanuisenazraninmsiseseatiaziiuilsz Tewiod19ganonis

A o A <2 v Y A = o PR Y A
iueuuzitemstlostumsinannzdonludile ldideasenuazswdamssnudihe ldideasen

' 9 3 A q YV Y A = = ' A Aa A

pg1egnanatazsas wive hilddihe ldideaseniioimsjunswazdwnmsidediaiiosa1nms

a <3 91 Y A
ianzyenludiheldidensen

anthimnenezldazaanfionszdatuiuiiluszniamsthimmsannise

lusgndnmsdumuainuenzdansasathafiszdesneudinuniedeldinarly
msaadefneuiilndifesnnueafiga tuannsaldnamwiinimgesms minduiymla
werrudedanlunuudunivel iusunsadeunmnngimsdunisal 18 uazmnvi ligua
flazaoy Mudianifies iinow tazmse einmsdunivalld Tasmsdfasdana

Y 9

Vo UIUANMIQUAsIEIANNTDVIMIIUMsIHdaya
av 3 dy Y 09.: A Yo v Yo IS 1A A @
Tuns3veasail deyanwuan lasvanniuez 1asumsintalidlamede ludnyus
A vy 4 g 7 3 v
yoa1eana azitlame Tdmmz lugduuunduwaagllunmsauminiy Tesnvumnudoyaszgn
o (% Y 0o Aw < ay
harwiuiivdnnmsinidedsaaundn

Y

a A \J a Y 1 a v dw
ansveamulumsaaauladnsumsioe

9 E4
' IS) a

a A o A a Y 1 Ay o A 2 9 Y Y 1
muuﬁ‘mﬁnﬁ]m’ﬂmum@ﬂgmﬁmiwﬁ’smﬂﬂﬂim !,Lazamumu"lﬂfma@umiaiflu

o a a 9

M3ITeudd Muddiansenanmsiniiumsise lanasanal Tasve li'ldinansenulan dens
Yo a [ d' 1 Yo 1 dy 1 [ 1 1 d‘ 1 A

lasuuimamssnunnldsvegluvazil uazaoaulunsounsivesniu neoudiniuszasdelu
a Y a o dy Y 1 1 Yo o A o a 9 d' 1

HUULEAIANNTUERUF5 MM IIV01 v limuuilanldsudaey  wiedreFueludeniniu

o [ { a o
aadovuuiinelenindide

mmmuiideasdunefumsisensal vuannseaeuandldi
UNANMATYING Tunzaou
420/1 AULANFITUFUANAAT WMNINNATUTAD 91N 7 s
UATIHID HUIIINYT 1N NNW. 10400

Tnsfnm 089-7971024 Tn3a13 02-6409853



Siriyaporn Khuntason Appendix / 108

N30 LEIAIIM IR INTATIMS
o YA Y A d‘ U U o3| Y d‘ U
@wsudiheldaeaseniiindumssnuuilugiheluilsswenuaveunnu
nfhwdnuazannsesumisae lalaaiiongiesndi 20 1)
TnsamsIdeses

o A ] % A a < 1 [
“fhishiinnuduiusaemanannzsonvesdihe lddeaoenlulsimennaveuuny Yszims
dyci 1 3 ~ Y] a o o a 4
Ine” msntiiludruninvesmsiGoulundngasinomaasunitiage (@5sugumans)

Ya o A

Y
A1 T5AAATBIAZ INGINITTLUIA VBIRIVOFOATRINT Tunzaou

U

(Y] J ad av

'Jﬂi(]‘].]i%ﬂ'\‘lﬂ!!ﬁ%]‘ﬁﬂ'li?%ﬂ
A = R o o AA v o I a < Y Y A A o
L‘Wﬁlﬁﬂ‘bl'lﬂ\11]“1]ﬁ]fJ‘ﬂ?Jﬂ'J'I‘JJﬁiJWH‘ﬁGIE]ﬂ'IiLﬂﬂﬂTJZ“U@ﬂcluﬁjﬂjﬂvlellla@ﬂﬂﬂﬂ‘1/]3J1§”Uﬂ1§

Sauududihelui lssnennavounnu

= a v a v du
!‘VWJNiﬂuﬂ]iﬂﬂ‘ﬂ13ﬂﬂsﬂﬂﬁiﬂﬁﬁﬂ1§'3‘i)ﬁl‘1—!
P~ o oA Y Y A g g =~ v o o
Gl'I‘JJ1/'|TiH‘Vli']‘Uﬂuﬂll'ﬁ'J'J'II“JﬂllsULﬁﬂﬂ@@ﬂuuﬂj‘LlTiﬂ‘ﬂ‘Wﬂllﬂnﬂﬂﬂﬂ?ﬂGIUﬂig!ﬂﬁUlﬂﬂ

F4 ! o e Y 1 9 o 1 dy
uae Wﬂllﬂcluﬂﬂﬂ@ﬂ'ﬂ']q ﬂﬁiﬂ?ﬂﬂﬂﬂﬂ\iﬂUIiﬂulflﬂlm NITUBUNNIN NTNINYUHTAIUWICLTDUD

9 1

<) Y @ a d? Y @ dy Y @ A
gauau HANIPNENAYNALASINADINITVULAINITAUNADINITLUAL QUADINITIUBIAUIY wuds

a

o o 1

v Y v
dfgedianniazawisatleslsai liliguuse deudvziihdiheluwonuesnu lddiunaedi 8n

5]
Y
@

I < Y1 Y A = < g 7w 4 VY=
nuumstlesmsdonvedileldidensen msanuiivzidulss Temiaedmyewazfoulning

J

A v o a < Y Y A A o a < d"
ﬂ‘ﬂi]il‘I/IiJﬂ’ﬂll’dllwu‘ﬁﬁ@ﬂﬁLﬂﬂﬂTJg"]ﬁJﬂcluz!ﬂ’w‘l"’llla’t]ﬂ@@ﬂlW@ﬁﬂQﬂuﬂﬁlﬂﬂﬂTJg%@ﬂ HINIINU

g
e

o

futlulszTonidevuouaznorvialunmsquasnuifietlosiulilfinannzdonludie

Y A = o 19 YA a A Y A
‘l"ULﬁﬂﬂ@@ﬂi'JiJﬂ\iﬂ'liiﬂH'l@'lﬂ'liulllGl“lfill@Tﬂ'liiquLLi\ﬁ]‘Lll,ﬂﬂﬂ'liGﬂﬂluﬂﬁiﬂﬂiiﬂﬂﬂllﬂ@ﬂﬂﬂﬂ

::‘ a td k) av
!‘Vi9]Wﬁ‘V]!‘Um%%uiﬁﬁu!ﬂl]iﬁﬁiﬂiﬂﬂ]‘i')%ﬂ

Y 1 <3| Y A Ay Yo o ' o o
ﬂ?ﬂﬁHﬂQHLﬂUIiﬂll‘llm@ﬂf]@ﬂﬂllﬂiﬂﬂ'ﬁiﬂETWEJT]J”IZ‘IiUIiQWEﬂUWaSU’E)HLLﬂH IHIA

£
9 o A

Youuny Agisevesurydismmsaneluasstimsznyawsalddoyaunmsise1d

e

v A

a a Y o v Y 1 av A
ﬁﬂﬂﬁk&‘ﬂ&’ﬂf’]\iﬂ“!ﬁgﬁxﬂgnﬁl ﬂ]ﬁﬂﬂﬂﬁual‘i]!“lnﬁﬁluﬂ'ﬁ?‘ﬂﬂu

G

Y 4
=2 = @

< Y =< ] T A9
'ViWﬂﬁHLﬁ111%l,le”Ii'JiJﬂTiﬁﬂE]ﬂﬁ\iuﬁaﬂfmﬂ‘l]iﬂE”IﬂmW’E] ﬂmlmﬁﬁ@[ﬂﬂﬂﬂi@ﬂ‘l@ﬂﬁu«

A a v Yo o 7 Ayaow K 9 ' o v '
uazawaclusluwfmmma ﬂiq{ﬁ]gulﬂiﬂﬂ'lﬁffNﬂTHm%]']ﬂWEJ'J"UElﬂQGUﬂEaﬁﬁu@nlmgmﬂgﬁ@'m'ﬁulll

[

Y A > 1A Ay v = AA o £ ]
ﬁ‘]J']Eﬁ]'lﬂTﬁﬂUlaUlﬁ@ﬂ’ﬂ@ﬂall’ﬂ\‘]WH@'I\1Lmlﬁllllulslﬁl't‘lﬂﬂwﬁ'lﬂﬁuﬂﬂ ‘]Jﬂ1§§ﬂ‘kl'lﬁlui'§\1WEJ']‘U1a CB\?‘D&’GI)"B



Fac. of Grad. Studies, Mahidol Univ. M.Sc.(Public Health) / 109

'
= ga

a Ya o = vy 2 o
ﬁgﬂzlﬂaﬁji$ll'lﬂl 20 - 25 UM uaz‘wr{pfﬂﬂmaaumﬂmﬂ%Gl‘mmgamimuﬂ’w NI1IINHI 5II'E']\TI(T"LAQ]']'ﬂ

. 4
nyszieululsamenaieniIsaneuae g

d o A o 4
UszlamiveamsIdafimaiiezifanedvynazfou
Y 1 Aawv Aav A dy 3 1 @
wyaz 1dlidaus wlunuisenazmaanmsisusesiaziluls: Tewiaemsmsileanu
a < 91 Y A =2 o 91 Y A ' Y 5]
mafanzdenludile ldidensenuazsndimsinudiheldideasensdngndewazsiaid

A 19 YYI Y A a A a < Y Y A
o lu1idie ldideaseniioimijunswazmeiosninmananizienlugile ldideasen

anuliananaz liazainfionazMalunuryszniem s IumsaneIde

1 o t4 v { [
Tusgriumsdunmuainyervzianonsaieazdesnoumniuniodssldnalums
= o =

Y a a ] = v =t o 4 oy
uﬂﬂW]’fJ‘]JTl1ﬂmﬂﬂﬂﬂ31uﬁ]iﬂ‘ﬂq@ ﬁHﬁ"liJﬁﬂsl“])'wﬂwnﬂﬂﬁuﬁﬁﬂﬂﬂ1§ TTWﬂTiHiJﬂiUUWW(lﬂLﬂEJ’JﬂU‘UB

° o 7 '] A a A Yo o W Y
ﬂ'lﬂTNGlULLTJUﬁiJﬂ']EmT]ﬂHIlNHﬂGl% ﬂu‘iﬁ'llﬂii‘lﬁ@ﬂﬂ'llllWllmM%1ﬂWﬁW1ﬂ1§ﬁ§Jﬂ1EmUlﬂ LAZTIN

o

vy leenazaey wyldansinee luaoy naz/mie vganmsduniuel I8 Tagliilas Inssuaziiing

Y ﬂmwmuazﬂm‘wfmna%@,uauazﬁ”ﬂymgmﬁamﬁu

U a q

Y 9

VoA sgUasHEINNINAVVRINY UM IHTeYa

@

k4 4 Y H
Tunsiteaseiidoyananuai ldsunnnyaz 1d5umsntladluaudulaoey

U

N A o ¥ A "o ] v
L‘]JﬂLNEJG]f@"UENﬂH ﬂglﬂﬂleJlﬂ‘W'lg»”’U@HaWlﬂuwaﬁzﬂquj]’]wj?ulﬂ']uu Tﬂﬂllﬂu&ﬂu"’u@gaﬂzgﬂ

o % Y 0o Aw < ay
1/|'la']ﬂﬂuﬁﬁa\1€l]']ﬂﬂ']ﬁ1ﬂ'n‘ﬂﬂlﬁiﬁ]ﬁull/gﬁ

ansvesnylumsaaaulodnsumsidail

£ E4
=

aan a A d‘ Y A T 9 aov o d' Y (2 ]
wyliansiaeniazdnsaunio bidhiaideassiivasaininy 18T nugunonaz

[

A9 2 =3 9 ya Y aw Y aa a a 9
meagﬂﬂmawawgum u,azﬂmnwyﬂ%uaammmﬂuminﬂum HYPIINTNTINANNITLUN

' I 4
5aums1ve lanaeanaineuinyazasye lunuunaasnnudusomds 9ol ve liuyuls

' Yo o A o A Y A 1y 2 A Ayaow Y
’J'lvlﬂillﬂWlﬂU W3@?ﬂﬂ‘ﬁll'IEJGluﬂlﬂﬂﬁl&ﬁiﬁﬂﬂulﬂu‘wwaalﬁ]’ﬂ'mwEj'Jﬁ]EJLLﬁ'J

Vv 4
v A

wnryildeasdainednumsIdenseil ngaansaaeumnlan
an ) & 9
UNEAMATYINT Tunzaeu (W)
4 a o a 3
420/1 AVLAHIIUGUAIAAT VHIINGIGENHAQ 81T 7 FU 5
A0 LIan n . 10400

Tnsfng 089-7971024 Tn3a13 02-6409853



Siriyaporn Khuntason Appendix / 110

o ) =\ W 1Y Y \l
PNIsAIEIATINSIVBUNRINTINTATINS
(@miudquadile)
TAsIMIIEN509

¥ o

o Aa a < 1 1
“fadentianuduiusaemsinanizienvesdiheldideasenlulsanenaveunnu Uszma
=2 dyd 1 =& = @ a J o a .
Ine” msenuiiiudruninvesmsGeulundngasinemdas uniiuga (@55ugUmans)
Y
@11 I5AAATFDLAZ INGINTIZLIA VBIUNENATYINT TUNZdou

%

d ad av
ﬂQﬂi&’ﬁﬂﬂ!!ﬁ&")ﬁﬂTﬁi)%ﬂ

A = o Aa ¥ o a < 91 Y A A o @
WeANE1YeNUANNFUNYT f)ﬂWiLﬂﬂﬂ"l'JVlff]ﬂcluEdﬂ’)f]vlsllmﬂﬂ@@ﬂﬂﬂWiUﬂTiiﬂEW

Wudiheluilsamennaveunny

=< a U a v ;;
maWalumMIANEIIDBve N3 IS IV H
msszanavedlsaldidensenlulszmalne faatuansonu1dlunatedania wy
Y [ ] ] 1 a Aa va d' 9
lalunnnquery msauguilesiulsnrzlszaunadusreginganssumsigianungndeslae
(= a A A 19 ¥ a [} 9 o 1 dy I 9 1Y
lutinganssudeenog lilnaTsa wu msueunads meaeuvaumzisovesguiluau uad
vo & a £ g o A 9o Y A o w oA A
lasuenazinaoimsiundimsdunaeins guasimsiiesdudie q Wudsddy odregenioy

v v
ansatleslsnlildguuss Aoudviidieldwuunnd 1dsiunaei Satuiiunsilesns Fon

T
@

Y I g 1 o v o a
vouu 1 msfAnwtividuilse Teminomunazdyanani hideildeniinnuduiusaemsina
<3 Y Y A A Y a < Jo & N 9 Y A
anzdonludileldidensenieilesiumsiianizien uenvniiduiluilss Temidedwdn
@ U Y ] a [ U @
assugulumsquasnuifihedlosiulildinanzdenludile lddeasensautimssnu

19 YA a a A A Y A
’EﬂﬂﬁUl.llGl“l’illﬁﬂﬂﬁiqullﬁﬁ]ulﬂﬂﬂﬁqmLﬁﬂ“ﬁ?ﬂluﬂ\ﬁnﬂiiﬂqﬁuLa@ﬂ@ﬁ]ﬂ

d‘ a \J Y Yy 1 a v cq!’
mawanB ey umulRINswlulasemsIdei
Y 1 1< 9 91 9y A A Y o @ ]
arenniludguadiheldidensenindrsumssnmervialuTsaneruiaveuuny

[ @ 1

Y 4
dendaveunnu givelasvesswdgyiudisumsan luassfimsznuaunsalddoyaunns

v b
v A

a’ d‘ \J Y o Y 1 v A k) =2 QU
m‘nmmmaamgmzszﬂxnmﬂmmﬂﬂﬁﬁlmmswmiﬂnynmmm
1 v A Y 1 =2 os/‘ dy a Y ' Yo
minmuaadulaudisiumsaneinssiivazasuinlulugusound) ‘1/]111!"1]$h1ﬂ511ﬂ15
[ 4 Ya o A v Y 1 1 9 < 1 91 1 ~
FUAHUINNIVYNYINUUBYANIUYANAUDINIU may‘amimuﬂaﬂ LLa$ﬂ1ﬂ1i"UﬁNﬁjﬂﬁﬂﬂﬂu‘ﬂ§]$

Y o [ A g a ' 2 9 = 09’1
L‘ll]iﬂﬂ]iiﬂﬁ]slUT‘i\iWﬂ?ﬂ?ﬁﬂlﬂum]ﬁﬂl@ﬂﬂ?u %Q%Zl%ﬁ%ﬂ%ﬂﬁ']ﬂigll']m 20 =25 U1 HBNITNUU



Fac. of Grad. Studies, Mahidol Univ. M.Sc.(Public Health) / 111

Yo o 9 = Yy o v Y A A & a 1
EJ'J"!]UEUE)@H‘EUUW]Iﬂﬂ?ﬂﬂﬂ%cl“]fﬁllﬂisl‘a@'lﬂ1ﬂm$fnﬁiﬂ‘l%ﬂﬁlJENfﬂﬂ’.]flvl"lllaﬂﬂ@@ﬂﬂlﬂumﬂ?@]m@ﬂﬂ'luuag
1 9 U Y o @ dy )=} A 9o
‘VITL!U]&]@lllaﬂ’ﬂ1!!,511']i‘]Jﬂ”IiiﬂE"IGLUISQWEHUWGUfl]']ﬂl’)‘lf‘igl,ﬂﬁlu‘llfNTiQWUWUWﬁLiJf)U],ﬂﬁJﬂigﬂJﬂ@m]ﬂ

nalsanenta

d o A o 4
UszlamiveamsIveimainezidanedmuiazdou
] YA 1 aw Y| dy < S A 1

muldidrnsmluanitenaznannnisidesesisziiuilss Teniedrgidons

A o a 3 91 Y A = o 91 Y A
ruenuziemstloatumsinaniizienludiheldidoasenuazsiudanmssnudileldideaseon

' v 3 A 19 YY1 Y A = = ' A aa A

pggndvduazsIais e lilidihe ldideneeniioimsjunswazdwnmsidesiniiodninnis

a < 91 Y A
an1zyenludiheldidensen

| | d’ a :; Yy 1 = e
anwliamenayhiazainiienazidaduainmsiinsumsanuise
1 o a1 @ { o
lusgrimsdumuainiuenzianoasatieiizdosneuiiniurionosldnarly
= g ¥ a A 1 P A v oA
msaademmeuilndifesnnuaiangs Muawsaldnamuiniudesnts minmuiiilymla
A v Y o o d 1 Y o @ < Y 1 I =
merudedinmlunnudunivel Muansaaeuownngiimsdunivel 14 uazwinnuligud

~ ] AAa aa [ A a o ) ¥ a @ [
ncanoy mumammz"lmau UDg/1iso q@ﬂﬁﬁllﬂﬁ%lmllﬂ Iﬂﬂﬂ?iﬂglﬁ‘ﬁﬂﬁﬂﬁ??

VOUUAMSQUAasHBINNNEUVE VAR 199 vesruiemudaduladganmsIde
av 3 dy Y 09.: A Yo v Yo IS 1A A @
Tuns3veasail deyanwuan lasvanniuez 1asumsintalidlamede ludnyus
A vy 4 g 7 3 v
yoar1eana azitlame Idmmz lugduuunduwaagllunmsawminiy Tesnvumnudoyaszgn

0 @ [ 0o Aw < Qy
Vl'la']EWluﬁWaﬂzﬂ']ﬂﬂ']iﬂTJﬂﬂlﬁizﬂﬁ'umﬁl'}

a A ] VU A Y 1 av t:“l’
ﬁTl‘ﬁGUBQTIﬂﬂuﬂrjﬂﬂﬁ‘lﬂi]!“lﬂ‘i??»lﬂ]‘i?li]ﬂu

9 E4
1 = a v A

a d' [ = a Y X% = Y Ya Y 1
‘ﬂ'luliﬁﬂ‘ﬁﬂﬁ]%@]ﬁ)'ﬂiUﬂi@ﬂg!ﬁ‘ﬁﬂﬁﬂﬂiﬁlﬂﬂﬂﬂi\iu LlﬁzﬂQLL?J‘VH‘L!“@EJM?J@ML"UW’J‘JJGlH

v A a a 9

M3ITeudd Muddiansenanmsdniiumsiise lanasanal lase li'ldinansznulas dems
Yo a [ d' 1 Yo 1 dy 1 [ 1 1 d‘ 1 A
lasuuimamssnunnidsvegluvmzil uazaoaulunsounsivesniu noudiniuszasdelu
A Y P ¢ ] ' Vg Yo Yo o A o a Y A
wyULaEaenNNEueeNnIIumsIveH v ldmuuilen1asuldsudney niemeiureluden

' @ & A Ya o
WWHﬁQﬁﬂﬂuLﬂuﬂW@i‘ﬂﬁnﬂ@ﬂﬁ]ﬂ

wmnvhviideasdufeaiumsisunsai vvamnsageuaaldi
UNAMATYINT Tunzaou
420/1 AULANTITUFUANEAT UHINOIEUTRAD 91015 7 s
A0 LN In NN, 10400

Tnsfnm 089-7971024 Tn3a13 02-6409853



Siriyaporn Khuntason Appendix / 112

a Y 1 a Yy Y 1
Gl“]JEJ‘L!EJE)N!"]I153“3‘%8‘1!63@!‘1!15’3Niﬂ53ﬂ15

° (YA A Y A d' [ [ I EA d' v
dwmsudiheldimenseniisniumsspuuiugileluilsawenuaveuuny

T,
TUT e
9 Y =y 19y q‘
VIV 018, U ogtuaun............
OUU...o WU B/ e, UA/OUND ..o VIHIA e,

o @ 1 A o 4 1< @ 1
yorimiledeil 19 Maediseeilunanguuaasi
] ) PR = aw Ya o an o A U @
o 1. S lasunsiumsAnpiteves (§35e) wreandsyIng dungaon 1509 ide

d‘d A a <3 91 Y A [
nlianuduiusaemsiannzdonvesdihe ldiaeacenlulsimennaveouuny Yszms Ine

v
9y =

9 Y a Y Aav Y % Al Yy v o [~
U0 2. “U]WL‘D']ﬂu&l@lltﬂ]?i')lliﬂiﬂﬂ?iﬁﬁ]fJUﬂ'JfJﬂ’JnJﬁiJﬂiGli] Iﬂﬂllulﬂllﬂ'liﬂ\?ﬂﬂ Yy

b2

vasnalauailsznsla

]
A A v o

Y 9y 9 Yo a 9. s av ad aw nazl
19 3. "lJ'IWLi]']llﬂi‘iJﬂ'liﬂﬁﬂJVJﬂ'lﬂN'J ﬂlﬂﬂﬁﬂﬂﬁﬁi!ﬂigﬁﬁﬂm@ﬁﬂ'li'Jﬁ]fJ IPN13398 JIUYN

u

v
a2 a

P 1Y av a ] av
sz Teminez ldsuanmsdive lasazidea litalalnilagewsuudinnenais Insiniidde
Y Y Y Yo [ Yaw 1 I 9 1 @ 9 Y @
90 4. a1 lasumssusesnngiteinzinudeyadiudivesdimd uiluanuay vy

v
lawammznaaidnsidemniy

Y Y 9

90 5. i Idemnazihanudr ladoyaniua lwenmsswuzihdmsudidng

9
9y 9 Y

awv @ [y { <3| {
Tasamsdvetindl wazdws ladnowilamndeslanwiunnelauda

Y 9 L4 Yo Y 19 Y Aa a ' awv dy A
U9 6. "lﬂWLi]ﬂﬂiﬂ‘ﬂiWULLE]’J’ﬂ“lﬂWL‘"l]nJﬂ"i’lﬁﬁlg‘]Jﬂﬂmﬂﬂﬁi’JﬂJTﬂﬁ\iﬂﬁ’J‘ﬂﬂu DULTUNII
Y

Wenazmsvenannsiaulasimiitess lulinansznuaemsquasnulsandimdiezie1ds

ao

ya o

W9 7. wNEMATYINT Tunzaou Ao TAllouuIToeneInuTeazidoan1s 9 14

U

rd Ao dy Y Y Y
Tasams aaonaullsz lexiveanisivedl I¥awdInsu

R A ) P PR ¢ Yy & v
GUﬂl‘WLfl]"IUlﬂ'ﬂ"quﬁglfl]115]"’]]@?’1'31“@1“14“\1@7@“1@ﬂﬂaﬂﬂllﬂ3 IMUNHNADIATNIIAUIVDN

v Y =2y A A yyd o o ¥ v o Y yaw ' Y
VINLDT i]\iulﬂaﬂﬁ1ﬂilﬁ]ﬂ5ﬁ]ul’llﬂuﬁ1ﬂiy,W§@3Jﬂ‘]Jﬂ’JWHWI?J’J‘DEJLLﬁ$@@1’iu1WEﬂu
A ya 9 Y o
AN . EJEJ‘HEJE!?J/EJ‘IJﬂﬂiﬂ\i/ﬂlmuﬂu“ﬁ'ﬁ)ﬂ‘ﬁiiu
(e )
. Ve
(3 113 N Ej’)ﬂﬁl
O )
(3 113 N WU
O )
[ 113N JALRN



Fac. of Grad. Studies, Mahidol Univ. M.Sc.(Public Health) / 113

LENAL 0]

a S

a ] 4 o
0) lunsaidldanuduseniionglinsy 20 Jusysel vdedidinasesamngruedy
Jq 9 a L4
Alvianudusonaie

dy Y 1 9Ya Y o Aav o 9 a9 Y Ya Y o
0) sougoni Inungausauauliiinmsiveilaswdilsauad naglvgouseuaulnim

[

i
ao A A 4 Qy Y A Y a [ 1 9
Woasum vIenuRaeiules uns 1w lums IanudusenaIina11ae



Siriyaporn Khuntason Appendix / 114

a Y 1 a Y Y I
Tugugeadns e veaiinsnlasims
° v Y Y A a (% U S| PRl A v
dwsudihaldiaenssniiinsumssasuiudihaluilsaneninavounn
nfhudnuazannsesunisaeldlaafiogiieanii 201

I¥asaneiionolu Assent form

MIN.
TUN

A 9 J = "9 ~

“U@EUENEJLEJTJ ................................. Y............. 1] agmmaw.........
DUU... UNUN......... B/ e, UA/OUND ..o WU .o

o v A N MY AYaw A Y '
ﬂHmﬂﬂTﬁuﬂﬁﬂuiﬂ%ﬁ@W@’J N0 UHANTIULEAII

Y awv os/‘ dy d' [} F2
1. WYz wmsavensaiiiilesanuy luduionazueululsaweruiadleTin

v o

1 @ A 1 a < 9 Y A
’Oﬂ’Jﬁ]i]%fJ’t]zlli‘lnllﬂ’NNﬁiJWH‘ﬁGI?JﬂﬁLﬂﬂﬂTJ&"]}'E]ﬂ"lJ’ENQ‘]J’JEJUl"lJLa@ﬂE)@ﬂ

U

=n.

Y A ao dy
U],"Um’tlﬂ@’ﬂﬂ NI13IRVYUNL

TuTsanenuiaveuuny

I A Y av dy (= o @ Y Y dy [
0. nydulanezdsmmsdvei lag luiilasiduldvydrsuTasamstiuaedila
Yo o AYaow 1 3 9 IS o
0. nylasumssuseanniditeezinudeyavesnyiiuauay
HAyaw g

£4
0. vy ﬁ%ﬂﬂﬁﬂ‘ﬁﬂﬁlﬂﬂﬁ&%ﬂﬂﬂlﬂﬁiﬂiﬂﬂﬁﬁmﬂwwj%EJLLE‘YJ

U U

d' L7 | a o dy Y "y d' 1 ] A
0. TTHﬁﬁJWSQVIﬂ%hliJHJ”IS’JiJIﬂiQﬂWi’)%ﬂuhlﬂ'l”ﬂﬂﬁullllﬂﬁ]ﬂﬂ”l‘i Tasfvio 11150

U

Anaseq vz liTnssuag T Tnwwy gavuenazguwetuiaszdnuryuazs numymioway
A Ya o :: dyd aa @ A Y Y a = 1
WAIvensalne WE ATy INT Tunzaeu (9) laWsusTuIe18az198AA18 9 VBT

Tasamsuazilss Towmivoamsdsoi vy ldnswuda

Vo v
a a o Y

] a o 1 ¥ A ' 9 Y 0 A
ﬂHL%]iﬂianﬂmﬂNWﬂﬂﬁﬂﬂllaﬁ !Lagﬂ’]ﬁEJL!?J@Nm@QWHquﬂIﬂﬂaQﬂfﬂﬁluﬂf@Q@LEJ']'J"U'Na'Nu

ANYD .. ALY
(et )
: e
ANUYD ..o [y
(et )
ANUYD ..o LALNER!
(e )
ANUYD ..o W



Fac. of Grad. Studies, Mahidol Univ. M.Sc.(Public Health) / 115

LENAL 0]
a S

a ] 4 o
0) lunsaidldanuduseniionglinsy 20 Jusysel vdedidinasesamngruedy

Jq 9 a L4
Alvianudusonaie
0) nsdigousenauliiiive luaunsaswmisdeld Igideomudeanulumided

9

dy Y 19Ya Y o Aav Y a9 Y ya Yo aw
anueougeutl lundousenauliiinsitelasudilvanar uaz gouseuanliiiteasuw

v
a 4 a Y 1 [ a [ 1
'H?’OWIIW?EﬂEJ’LJ’J’VT'JL!,llﬁ@iﬂ“l/]ﬁ'lﬂcluﬂ'lislﬁlﬂ’?lnﬂ]u&@ilﬂﬂﬂa'l’)ﬁ’)ﬂ



Siriyaporn Khuntason Appendix / 116

a Y 1 a Yy Y 1
Gl“]JEJ‘L!EJE)N!"]I153“3‘%8‘1!63@!‘1!15’3Niﬂ53ﬂ15

T
TUN
2y =
VIV, CRITTRR Y oguNMAUN. .
DU, M. BYIY/AIUD . UA/OUND.....oee WWHIA e,

o @ 1 A o 4 1< @ 1
yorimiledeil 19 Maediseeilunanguuaasi
v ) PR = aw Ya o an o A U @
o 1. S lasunsiumsAneiteves (§35e) wreanfsyIng dungaon 150 ide

d‘d A a <3 91 Y A [
nlianuduiusaemsiannzdonvesdihe ldiaeacenlulsimennaveouuny Yszms Ine

v
9y =

9 Y a Y Aav Y % Al Yy v o [~
U0 2. “U]WL‘D']ﬂu&l@lltﬂ]?i')lliﬂiﬂﬂ?iﬁﬁ]fJUﬂ'JfJﬂ’JnJﬁiJﬂiGli] Iﬂﬂllulﬂllﬂ'liﬂ\?ﬂﬂ Yy

b2

vasnalauailsznsla

]
A A v o

Y 9y 9 Yo a 9. 4 av ad aw nazl
19 3. "lJ'IWLi]']llﬂi‘iJﬂ'liﬂﬁﬂJVJﬂ'lﬂN'J ﬂlﬂﬂﬁﬂﬂﬁﬁi!ﬂigﬁﬁﬂm@ﬁﬂ'li'ﬁ]fl IPN13I98 JIUTN

u

v
A

P 1Y av a ] av
sz Teminez ldsuanmsdive lasazidea litalalntlagewsuudinnenais Insinsdde
Y Y Y Yo o Yaw 1 <3 9 1 @ 9 Yy @
90 4. a1 1asumssusesnngiteinzinudeyadiudivesdimd uiluanuday vy

v
lawammznaaidnsidemniy

Y Y Y

90 5. i Idemuazihanudr ladoyaniua lwenamsswuzihdmsudidng

9
9y 9 Y

awv @ [y { <3| {
Tasamsdvetindl wazdws ladnowilamndeslavwiunnelauda

Y 9 L4 Yo Y 19 Y Aa a ' Ay dy A
U9 6. "lﬂWLi]ﬂﬂiﬂ‘ﬂiWULLE]’J’ﬂ“lﬂWL‘"l]nJﬂ"i’lﬁﬁlg‘]Jﬂﬂmﬂﬂﬁi’JﬂJTﬂﬁ\iﬂﬁ’J‘ﬂﬂu DULTUNIT
Y

Wenazmsvenannssaulasimiditess lulinansznuaemsquasnulsandmdieziie1ds

ao

Jya o

W0 7. wNAMATYINT Tunzaou Ao TAlouuIToeneInuTIeaziBoan1e 9 104

U

rd Ao dy Y Y Y
Tasams aaonaullsz lexiveanisdvedl 1¥awdInsu

R X ) v PR ¢ Yy & v
GUﬂl‘WLfl]"IUlﬂ'ﬂ"quﬁglfl]115]"’]]@?’1'31“@1“14“\1@7@“1@ﬂﬂaﬂﬂllﬂ3 IMTUNHNADIATNIIAUIVDN

v Y =2y A A yyd o o ¥ v o Y yaw ' Y
VINLDT i]\iulﬂaﬂﬁ1ﬂilﬁ]ﬂ5ﬁ]ul’llﬂuﬁ1ﬂiy,W§@3Jﬂ‘]Jﬂ’JWHWI?J’J‘DEJLLﬁ$@@1’iu1WEﬂu
A ya 9 Y o
AN . EJEJ‘LlEJE!?J/EJ‘IJﬂﬂiﬂ\i/ﬂlmuﬂu“ﬁ'ﬁ)ﬂ‘ﬁiiu
(e, )
. Ve
(3 113 N Ej’)ﬂﬁl
(oo )
(3 113 N WU
oo )
AN . JALRNE



Fac. of Grad. Studies, Mahidol Univ. M.Sc.(Public Health) / 117

LENAL 0]

a S

a ] 4 o
0) lunsaidldanuduseniionglinsy 20 Jusysel vdedidinasesamngruedy

Jq 9 a L4
Alvianudusonaie

2) nstifguenauldiide liansasumide 14 Indideewdonnulumide 1@

9

dy Y 19Ya Y o Aav Y a9 Y ya Yo aw
anueougeutl lundousenauliiinsitelasudilvanar uaz gouseuanliiiteasuw

v
a 4 a Y 1 [ a [ 1
'H?’OWIIW?EﬂEJ’LJ’J’VT'JL!,llﬁ@iﬂ“l/]ﬁ'lﬂcluﬂ'lislﬁlﬂ’?lnﬂ]u&@ilﬂﬂﬂa'l’)ﬁ’)ﬂ



Siriyaporn Khuntason Appendix / 118

APPENDIX C

No. MU 2007-072

Documentary Proof of Ethical Clearance
The Committee on Human Rights Related to
Human Experimentation
Mahidol University, Bangkok
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(Thesis for Master Degree)
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Name of Institution. Faculty of Public Health

Approved by the Committee on Human Rights Related to Human Experimentation

Signature of Chairman. \617//*—"
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