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ABSTRACT

Background: Dengue fever (DF) is an infectious disease with a high incidence
in most developing countries, and organ dysfunction is a serious
complication of the disease that can lead to death in children. The aims of
study to identify the clinical and subclinical characteristics of organ
dysfunction in severe dengue fever at Children Hospital N2, Ho Chi Minh
City.

Methods: A retrospective descriptive study of 403 cases of severe DF in
children admitted to the Department of Infectious Disease at Children
Hospital N2 from January 2013 to December 2015.

Results: Characteristics of organ dysfunction: Circulatory: 87.3% had shock,
comprising 22.7% severe shock, 9.7% prolonged shock, 11.9% re-shocked,
and 3.4% re-shocked multiple times. Respiratory: 26.3% respiratory failure,
comprising 17.9% ARDS with 89% at medium-severe levels. 23.8% severe
liver injury. 4% acute kidney injury. 18.9% had upper gastrointestinal
bleeding with 8.6% severe level. 73.2% coagulopathy and 17.1% met the
disseminated intravascular coagulation (DIC) standards. Neurological: 6.2%

INTRODUCTION

Dengue fever (DF), a mosquito-borne tropical disease, has
long been one of the most discussed health problems globally.
This disease is caused by the dengue virus (DEN), a small
single-stranded RNA virus with distinct serotypes (DEN -1 to
-4).! Worldwide, there are an estimated 2.5 billion people
living in dengue epidemic zones. Among them, some 1.8
billion (more than 70%) of this population are living in
member states of the South-East Asia Region and Western
Pacific Region, as defined by the World Health Organization
(WHO).! In Vietnam, various studies have researched the cost
of DF, including medical, non-medical, and indirect costs.>*
Generally, these studies emphasized DF’s high treatment cost,
which poses a huge economic burden in the developing world.
Despite the costs, Trung Vo Quang et al.* reported a high
number of participants who were willing to pay for the dengue
vaccination. Preventing DF is still a priority for many
Vietnamese people. However, Vietnam still lacks public
knowledge and services related to treating and preventing the
disease.>”7

Because of these factors, many difficulties arise in the
treatment of DF, especially in complicated cases. One of the
serious complications of the disease is organ dysfunction,
which can lead to death in children. Therefore, it is important
to study organ dysfunction caused by this disease to reduce its
mortality rate. This study investigated severe cases of DF in
pediatric patients, focusing on organ dysfunction.

METHODS

Study sites and populations

This retrospective study was conducted between January 2013
and December 2015 at Children Hospital N2, Ho Chi Minh
City, Vietnam. The hospital is one of the three largest health
facilities in southern Vietnam and specializes in pediatrics.
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had cognitive disorders, and 5.2% had convulsions during treatment.
Metabolism: 9.2% severe metabolic acidosis; 5.5% hypoglycaemia, 74.6%
hyponatremia; 10.1% hypocalcaemia. The death rate in the study was 4.2%.
Conclusions: Organ dysfunction mainly comprised circulatory failure,
respiratory failure, coagulopathy, severe liver injury, and gastrointestinal
bleeding. Patients with acute kidney injury, DIC, elevated liver enzymes
(>1,000 UI/L), and cognitive disorders are high risk factors for death.
Keywords: Dengue fever, DF, hospital, organ dysfunction, Vietnam.
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Data collection

All pediatric patients under 16 years of age hospitalized in the
Department of Infectious Disease from January 2013 to
December 2015 were enrolled. According to WHO 2009, the
diagnosis of severe DF was based on a subclinical laboratory
test, including positive NS1Ag or Elisa Dengue IgM.! The
exclusion criteria were as follows: (i) dysfunction of organs
before contracting DF or (ii) cyanotic or non-cyanotic
congenital heart defects with heart failure or pulmonary
hypertension.

We retrospectively studied medical records of all children
diagnosed with severe DF. Selected infants had to meet study
criteria based on anamnesis, current diagnosis, and
echocardiogram results for the abovementioned period. All
information related to the study of selected children will be
recorded in a unified data collection form.

Data analysis

Data was entered into Microsoft Excel for systematic
management. SPSS 21.0 software was used for data analysis.
Nominal variables were presented as frequencies and
percentages. Continuous variables were presented as averages
and standard deviations.

A chi-squared test with an odd ratio was used to compare
percentages between groups of living and dead participants.
Statistical significance was considered the when p-value was
less than 0.05.

Ethical approval

Ethics approval was granted by the Council of Medical Ethics
at Children Hospital N2. Participating patients were informed
about the research purpose, and all interviews were voluntary.

RESULTS
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Table 1. Epidemiological characteristics

Characteristics Frequency %
Gender Male 200 500
Female 203 50.0

<1 35 8.7

2-5 90 223

Age (years) 6-10 205 509
>10 73 181

. Obesity 152 377
i:g;“onal Normal weight 216 536
Underweight 35 87

Living area Ho Chi Minh City 149 37.0
Other provinces 254 63.0

Table 2. Clinical characteristics

Characteristics Frequency %
Severe shock 80 227
Prolonged shock 34 97
Shock Re-shocked . 42 119
(n=352) Re-shocked many times 12 34
First symptom of shock
(days after the beginning 4.9+0.8
of shock, mean+SD)
Breathlessness 103 97.2
Rapid breathing 98 925
. The decrease of SpO2 29 274
R?splratory Cyanosis 11 104
failure
(n=106) Apnea 3 2.8
ARDS 19 179
Medium level 9 85
Severe level 8 75
Severe liver Hepatomegaly 83 86.5
lejjég Jaundice 6 63
Blood spots 307 76.2
Gastrointestinal
bleeding 76 189
Bleeding Mucosal bleeding 60 149
(n=403) Bleeding plaques, 58 144
hematoma
Abnormal vaginal
bleeding 230
. Cognitive disorder 25 62
Neurological .
(n=403) Lor}vu1510n. 21 5.2
Brain bleeding 1 02

*AST or ALT = 1000 UI/L
Note: Values are n (%) unless stated otherwise.
Abbreviation: ARDS: acute respiratory distress syndrome

During the study period, there were 403 cases of severe DF
admitted to the Department of Infectious Disease, Children
Hospital N2, which met the study criteria.

Table 1 shows the frequencies of DF according to
epidemiological characteristics, including sex, age, nutritional
status, and accommodation of participants in this study.
Participants were divided equally between males and females.
Half of the patients were between the ages of 6 and 10 (50.9%)
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and at a normal weight (53.6%). Two-thirds of them were not
living in Ho Chi Minh City.

Table 2 shows the frequencies of DF according to each type of
organ dysfunction, including shock, respiratory failure, serve
liver injury, bleeding, and neurological dysfunction. The
average time from the onset of the disease to the first
symptoms of shock was 4.9£0.8 days. Among respiratory
symptoms, breathlessness was highest (97.2%). Only 0.2% to
6.2% of patients suffered from neurological symptoms.

Table 3 indicates the frequencies of the subclinical tests used
for evaluating organ dysfunction, including chest X-ray,
abdominal supersonic, SaOs, liver enzymes, renal function,
hematology, coagulopathy, and metabolic disorder.

Table 4 presents the relationship between organ dysfunction
and death by recording the percentages of living and dead
participants. There were significant differences between the
percentages of patients with shock symptoms between the two
groups (all P<0.001).

DISCUSSION

In our study, the distribution of disease incidence across sexes
was similar: both men and women accounted for 50%
(200/203) of the participants; previous studies on DF at
Children Hospital No. 1 and Children Hospital No. 2 and in
foreign countries also had the same proportion of men and
women #1!

About 63% of patients came from provinces that neighbor Ho
Chi Minh City (mainly in the eastern region, such as Binh
Duong, Dong Nai, Binh Phuoc and Ba Ria-Vung Tau) and
37% came from Ho Chi Minh City (mainly the eastern border
of the city, including Thu Duc, District 9, Go Vap and Binh
Thanh). Pham Thai Son’s research on DF conducted at
Children Hospital No. 2 in 2010 also had a greater distribution
of patients from provinces outside Ho Chi Minh City (57.5%
compared to 42.5%)."

There were 352 cases (87.3%) of severe DF with shock: 22.7%
experienced severe shock, 9.7% prolonged shock, 11.9% were
re-shocked, and 3.4% were re-shocked multiple times.
Previous studies demonstrated shock rates from 80.6% to
95.8%: severe shock occurred from 11% to 35%, prolonged
shock from 1.8% to 26.6%, and re-shock from 25.1% to
33.3%.1"16 In our study, the average number of days until
shock was 4.9 days since the onset of the disease.

There were 106 cases (26.3%) of respiratory failure, with 19
cases (17.9%) meeting ARDS criteria and 89% of them were
medium to severe level. In Nguyen Minh Tien’s research, the
ARDS rate was 22%: similar to ours," but higher than in
foreign researches.!*'” The 89% of moderate-severe cases of
ARDS required equipment for treating respiratory failure at
special treatment facilities. Clinically significant symptoms in
the respiratory failure group were as follows: 97.2%
breathlessness, 92.5% rapid breathing, 27.4% decreased
oxygen via SpO2 < 90%, 10.4% clinical cyanosis, and 2.8%
apnea after seizures. Respiratory failure is one of the most
severe manifestations of DF: it prolongs hospital stays,
requires expensive treatment, and has a high mortality rate.
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Table 3. Subclinical characteristics

Characteristics Frequency (%) AM+SD
PE (R) large volume 55  (55.0)
Chest X-ray PE (L) large volume 10 (10.0)
(n=100) PE both sides with large volume 10 (10.0)
Respiratory injury 22 (22.0)
Abdominal supersonic Peritoneal effusion with large volume 29 (414)
(n=70) Multilayer effusion 22 (31.4)
20, Pa02/FiO:2 < 100 13 (14.9)
(n=87) Pa02/Fi02100-200 20 (23.0)
Pa02/Fi02200-300 23 (26.4)
Liver enzyme >1,000 UI/L AST 96 (100.0) 5,011+5,095
(n=96) ALT 96 (100.0) 1,592+1,325
Renal function Creatinine > 2 times upper limit of normal
16 (4.0)
(n=403) for age
Average number of WBC 5,842+4,576
WBC < 5,000/mm? 220 (54.6)
Initial Hct of simple shock group 225  (55.8) 48.1+4.6
Hematology Initial Hct of severe shock group 80 (19.9) 48.9+5.8
(n=403) Initial Het of prolonged shock group 34 (84) 46.8+7.2
Initial Het of re-shocked group 42 (10.4) 47.9+4.9
Average number of platelets 37,000£22,575
PLT < 20,000/mm? 101 (25.1)
PT (s) 20.1+14.6
PT > 20s 69 (23.3)
) aPTT (s) 63.3£34.1
(Lnojzg;;’pathy aPTT > 60s 130 (44.1)
Fibrinogen (g/L) 1.4+0.7
Fibrinogen < 1g/L 132 (44.7)
DIC 69 (234)
Severe metabolic acidosis (n=87) 8 (9.2)
pH 7.06+0.08
HCOs (mmol/L) 5.6x1.7
Metabolic disorder Hypoglycemia (< 40 mg/dL) 22 (5.5)
Hyponatremia 258  (74.6) 124+3.9
Severe hyponatremia (< 120meq/L) 43 (10.6) 117.6x£2.9
Hypocalcemia (< 2 meq/L) 41 (10.1) 1.84+0.15

Abbreviations: ALT: alanine aminotransferase; AM: arithmetic mean; aP'TT: activated partial thromboplastin time; AST: aspartate
aminotransferase; DIC: disseminated intravascular coagulation; PE (L): pleural effusion (left); PE (R): pleural effusion (right); PLT:
platelet; PT: prothrombine time; SD: standard deviation; WBC: white blood cell

Table 4. The relationship of organ dysfunction to death

Organ injury :1(1;3 111)?‘;3 P-value OR Conﬁde(nCcIe)interval
Shock 335 (95.2) 17 (4.8) < 0.001 1.05 1.0-1.1
Respiratory failure 89 (84.0) 17 (16.0) <0.001 1.2 1.1-1.3
Gastrointestinal bleeding 62 (81.6) 14 (18.4) < 0.001 24.4 6.8-87.4

DIC 53 (76.8) 16 (23.2) <0.001 100.5 13.1-773.9
Liver enzymes >1,000 UI/L 80 (83.3) 16 (16.7) < 0.001 61.2 7.9-468.4
Acute kidney injury 3 (18.8) 13 (81.2) <0.001 414.9 84.1-2.046.3
Cognitive disorder 14 (56.0) 11 (44.0) < 0.001 48.7 15.8-150.6
HAI 7 (70.0) 3 (30.0) <0.001 11.6 2.7-49.7

Note: The chi-squared test was used for the statistical hypothesis.
Abbreviations: DIC: disseminated intravascular coagulation; HAI: hospital-acquired infection; OR: Odds ratio
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According to Ly To Khanh,'® the rate of respiratory failure in
patients with DF shock was 44.4%; according to Nguyen
Thanh Hung,"” in DF infants, the rate of respiratory failure was
96.7%.

In the respiratory failure group, 100 cases involved chest X-
rays, which recorded that 55% of cases had PE (R) with large
volume; 10% had PE (L) with large volume, and 10% had PE
both sides with large volume. Pulmonary injuries accounted
for 22% of the cases, including 2 cases of acute pulmonary
edema due to overloading infusion and 19 cases of alveolus
injury. There were 70 cases of abdominal supersonic, of which
41.4% had peritoneal effusion and 31.4% had multi-
membrane effusion. Nguyen Minh Tien also recorded that
87.4% had PE (R), 74.2% had PE (L) with average-large
volume, and 97.8% had peritoneal effusion with average-large
volume." In the severe DF group, Roy recorded that 59.6%
had PE and 27.4% had peritoneal effusion?’ Siddhart also
showed that 44% of cases had plasma loss in the form of
multilayer effusion compared to 31.4% in our study.'®

In this study, there were 96 cases (23.8%) of severe liver injury
with AST and/or ALT >1,000 UI/L. In the severe liver injury
group, there were 86.5% cases of hepatomegaly and 6.3% of
clinical jaundice. Previous studies showed that the ratio of
hepatomegaly to jaundice were 93.4%:5.5%, 79%:4.5%, and
80.8%:6%, respectively.!*® There was no association
between elevated liver enzymes and hepatomegaly levels. The
average AST in this study was 5,011 UI/L, and the average ALT
was 1,592 UI/L. There were 16 cases (4%) of acute kidney
injury in this study. Nguyen Minh Tien noted that 14.2% of
children had renal dysfunction as a result of shock, with
reduced perfusion to the kidneys; 5.3% of cases progressed to
severe renal failure and death from multi-organ dysfunction.?
Manjunath also reported 1.3% of renal failure in the severe DF
group.”” Clinical bleeding manifestations were very diverse:
76.2% had skin hemorrhagic spots; 18.9% had upper
gastrointestinal bleeding; 14.9% had mucosal bleeding; 14.4%
had hemorrhagic plaque (hematoma); and 3% had abnormal
vaginal bleeding. Previous studies showed similar rates of
bleeding manifestations, 122

In our study, the average number of white blood cells was
5,842/mm? and the proportion of children with WBC
reduction <5,000/mm*® was 54.6%, similar to previous
studies.!"? There was no difference in initial erythrocyte
capacity at shock among groups of simple shock, severe shock,
prolonged shock, and re-shocked (P=0.78). The number of
platelets was 37,000/mm’ with 25.1% reduced severity
(<20,000/mm®). In our study, there were 295 cases (73.2%) of
coagulopathy, with an average PT of 20.1s and 23.3% of
prolonged PT >20s; the average aPTT was 63.3s, and there
were 44.1% aTTP > 60s; the average fibrinogen was 1.4g/L, and
there were 44.7% with fibrinogen <1g/L. There were 69 cases
(23.4%) in the coagulopathy group that met the DIC criteria.
Research of Liem Huynh Nguyen Duy on DF children with
coagulopathy also showed 18.4% of prolonged PT >20s and
24.8% aPTT >60s.” In our study, there were 25 cases (6.2%) of
cognitive disorders with the Glasgow average score being 7.9
points; 21 cases (5.2%) had convulsions during the illness; and
there was 1 case of cerebral bleeding. In Tien Nguyen Minh’s
research,” there were 1.2% of children in a deep coma with a
Glasgow score <5 points (we also had 1.7% of Glasgow cases
<5 points); 5.3% of children had manifestations of cognitive
disorders. Manjunath'” also noted that there were 6% of
nervous injury in the severe DF group; Wichmann® found

25 Systematic Reviews in Pharmacy

that convulsive fever accounted for 8.6% of the DF group
having neurological injury.

In our study, severe metabolic acidosis accounted for 9.2% of
cases, with an average pH of 7.06 and an average HCOs of 5.6
mmol/L; hypoglycemia (<40 mg/dL) accounted for 5.5%;
74.6% had hyponatremia, with an average value of 124 meq/L;
10.6% had severe hyponatremia; and 10.1% had hypocalcemia
with an average value of 1.84 meq/L. Tien Nguyen Minh also
noted 8.9% of children with severe metabolic acidosis, 7.1%
with hypoglycemia, 81.7% with hyponatremia, 21.3% with
hypokalemia, and 14.8% with hypocalcaemia?? These
disorders need to be noted, if not corrected, especially
metabolic acidosis, which will make conditions worse, prolong
shock, worsen DIC, etc. Nimmannityas noted that
hyponatremia was usually found in patients with DF shock;
16.6% of the DF group had severe hyponatremia.''*

By the end of this study, there were 17 cases (4.2%) of death.
Considering the relationship between risk factors and death,
we noted that patients had acute kidney injury (OR=414.9);
DIC (OR=100.5); liver enzymes >1,000 UI/L (OR=61.2);
cognitive disorders (OR=48.7); gastrointestinal bleeding
(OR=24.4); and HAI (OR=11.6) - all high risks of death.
Kamath recorded a mortality rate of 8.2% in the severe DF
group.”® Severe shock, DIC, ARDS, severe liver injury, and
single or combined cognitive disorders are common causes of
death. Kamolwish recorded a death rate of 12.6% in the severe
DF group.!* Compared to the living group (P <0.001), 96.7%
of the dead group experienced severe shock; 93.3% were re-
shocked; 100% had respiratory failure; 96.6% had severe liver
injury; 79.3% had acute kidney injury; and 93.3% of bleeding.

CONCLUSION

Through retrospectively studying 403 cases of severe DF, we
found that organ dysfunction mainly comprised circulatory
failure (87.3%), coagulopathy (73.2%), respiratory failure
(26.3%), severe liver injury (23.8%), and gastrointestinal
bleeding (18.9%). If the patient had one of the following
factors—acute kidney injury, DIC, liver enzymes >1,000 UI/L,
cognitive disorders, gastrointestinal bleeding, or HAI—there
would be a high risk of death.

ACKNOWLEDGMENTS

The authors acknowledge with their whole hearts’” colleagues
at Children Hospital N2, who always supported us. In
addition, the authors honestly appreciate the patients and their
family members for voluntarily taking part in this study.

CONFLICT OF INTEREST
The authors have no conflicts of interest to declare in this
work.

FUNDING
None.

REFERENCES

1. World Health Organization, Special Programme for
Research, and Training in Tropical Diseases. Dengue:
guidelines for diagnosis, treatment, prevention and control.
2009.

2. Vo NTT, Huyng PT, Vo TQ. Direct Medical Costs of
Dengue Fever in Vietnam: A Retrospective Study in a
Tertiary Hospital. Malays ] Med Sci. 2017; 24(3): 66-72.

Vol 11, Issue 2, Jul-Dec, 2020



Nguyen The Nguyen Phung et al.: Organ dysfunction in severe dengue among children in a Vietnamese hospital

10.

11.

12,

13.

14.

15.

16.

26

Pham LD, Phung NHT, Le NTD, Vo TQ. Economic report
on the cost of dengue fever in Vietnam: case of a provincial
hospital. ClinicoEconomics and Outcomes Research. 2016;
9:1-8.

Vo TQ, Tran QV, Vo NX. Customers’ preferences and
willingness to pay for a future dengue vaccination: a study
of the empirical evidence in Vietnam. Patient Preference
and Adherence. 2018; 12: 2507-15.

Truong TNK, Tran QV, Nguyen NH, Nguyen QPN,
Nguyen PL, Nguyen TLH. Knowledge, attitudes, and
practices among university students in relation to dengue
fever: A multi-center study across Vietnamese regions. J
Pak Med Assoc. 2019; 69(Suppl 2)(6): 96-107.

Vo TQ, Pham TTP. Revisiting dengue-related knowledge,
attitudes and practices: a cross-sectional study in Ho Chi
Minh City, Vietnam, 2018. ] Pak Med Assoc. 2018; 69(suppl
2)(6): 108-17.

Nguyen PV, Vo TQ, Nguyen TD, Phan TTC, Phan NVH.
Dengue fever in Southern of Vietnam: a survey of reported
knowledge, attitudes, and practices. ] Pak Med Assoc. 2019;
69(Suppl 2)(6): 118-30.

Anders Katherine L, Nguyet NM, Chau NV, Hung NT,
Thuy TT, Lien Le B, et al. Epidemiological factors associated
with dengue shock syndrome and mortality in hospitalized
dengue patients in Ho Chi Minh City, Vietnam. The
American Society of Tropical Medicine and Hygiene. 2011;
84(1): 127-34.

Hammond SN, Balmaseda A, Pérez L, Tellez Y, Saborio SI,
Mercado JC, et al. Differences in dengue severity in infants,
children and adults in a 3-year hospital based study in
Nicaragua. American Journal of Tropical Medicine and
Hygiene. 2005; 73(6): 1063-69.

Nguyen TM, Lam MT, Bach VC. Organ injuries in
prolonged shock of dengue fever. The Medicine Journal of
Ho Chi Minh City. 2006; 10(1): 143-51 [Vietnamese].
Pham ST. Results of treating dengue fever shock by
Hydroxethyl Starch 200/0.5 6% solution at Children
Hospital N2 in 2010. The Medicine Journal of Ho Chi Minh
City. 20125 16(2): 59-65 [Vietnamese].

Dinh LTB, Lam MT. The relationship between white blood
cell, red blood cell volume, platelet, prothrombin time,
activated partial thromoplastin, amount of fibrinogen at the
onset of shock and re-shocked dengue fever at the
Department of Pediatrics of the An Giang Hospital. The
Medicine Journal of Ho Chi Minh City. 2010; 14(1): 62-6
[Vietnamese].

Kamath, RS. Clinical features, complications and atypical
manifestations of children with severe forms of dengue
hemorrhagic fever in South India. Indian Journal of
Pediatrics. 2006; 73: 889-95.

Laoprasopwattana K, Chaimongkol W, Pruekprasert P,
Geater A. Acute respiratory failure and active bleeding are
the important fatality predictive factors for severe Dengue
viral infection. Plos One. 2014: 1-10.

Pham LTD, Doan DTIN. The value of PRISM II in
evaluating severity level of shocked dengue fever patients.
The Medicine Journal of Ho Chi Minh City. 2011; 15(1):
313-19 [Vietnamese].

Siddharth B, RCS, Sudha B. Clinical profile and outcome of
dengue fever and dengue hemorrhagic fever in paediatric
age group with special reference to WHO guidlines (2012)
on fluid management of Dengue fever. International
Journal of Advanced Research. 2015; 3(4): 196-201.

Systematic Reviews in Pharmacy

17.

18.

19.

20.

21.

22.

23.

24.

25,

26.

Manjunath MN, Chaithanya CN, Sharanya R. A study on
clinical features and cost incurred by dengue syndrome
patients admitted to tertiary care hospital. Bristish Journal
of Medical Practitioners. 2015; 8(2): 811.

Ly KT. Investigating factors relating to re-shocked in shock
of dengue fever at Children Hospital 1. Specialist level 2
doctoral thesis. 2008: University of Medicine and Pharmacy
Ho Chi Minh City. [Vietnamese].

Nguyen HT, Nguyen LT, Nguyen LB. The clinical
characteristics of dengue fever treatment in infants. The
Medicine Journal of Ho Chi Minh City. 2003; 7(1): 138-44
[Vietnamese].

Roy A, Sarkar D, Chakraborty S, Chaudhuri J, Ghosh P,
Chakraborty S. Profile of hepatic involvement by dengue
virus in dengue infected children. North American Journal
of Medical Sciences. 2013; 5(8): 480-85.

Jagadishkumar K, Jain P, Manjunath VG, Umesh L
Hepatic involvement in dengue fever in children. Iranian
Journal of Pediatrics. 2012; 22(2): 231-36.

Nguyen TM, Pham VQ, Tran UH. Treatment of shock in
prolonged and severe complications dengue fever at
Children Hospital 1. 2015. [Vietnamese].

Huynh LND. Epidemic, clinical, subclinical and treatment
characteristics in the shocked dengue fever children having
coagulopathy. The Medicine Journal of Ho Chi Minh City.
2010; 14(1): 67-74 [Vietnamese].

Nguyen NT, Ta TV, Bui TQ. Results of dengue fever level 3
treatment in overweight - obesity children by two methods
of infusion based on weight for age and BML The Medicine
Journal of Ho Chi Minh City. 2010; 14(1): 50-6
[Vietnamsese].

Wichmann O, Hongsiriwon S, Bowonwatanuwong C,
Chotivanich K, Sukthana Y, Pukrittayakamee S. Risk
factors and clinical features associated with severe dengue
infection in adults and children during the 2001 epidemic
in  Chonburi, Thailand. Tropical Medicine and
International Health. 2004; 9(9):1022-29.

Nimmannityas S,  Clinical  manifestations  of
dengue/dengue haemorrhagic fever. Monograph on
Dengue/Dengue Haemorrhagic Fever. 1997; 22: 55-61.

Vol 11, Issue 2, Jul-Dec, 2020



