Abstract 1

The Role of Vascular Endothelial Growth Factor (VEGF) Leading to Vascular
Leakage in Children With Dengue Virus Infection
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Patcharapa Sathupan*,**, Apichai Khongphattanayothin**, Jirabat Srisai**,***, Karakade
Srikaew™*,***, Yong Poovorawan**. Departments of Paediatrics, Thammasat University,
Patumthani, Thailand* , Chulalongkorn University, Bangkok, Thailand** and Had Yai Hospital,

Songkhla, Thailand***

Abstract

Increased vascular permeability is the main aetiology for hypovolemic shock and
circulatory failure in dengue haemorrhagic fever (DHF). In this study, we investigated the role of
vascular endothelial growth factor (VEGF) in the pathogenesis of DHF. Serum samples from 41
patients (15 dengue fever [DF], 26 DHF) with serologically confirmed dengue virus infection
during febrile, toxic, convalescent stages and at follow-up were analyzed for VEGF. Plasma
samples from additional 27 children (16 DF and 11 DHF) during febrile, toxic stages and at 4-
weeks follow-up visit and 8 healthy controls were analyzed for VEGF. Serum and plasma VEGF
levels were not elevated during febrile or toxic stages of dengue virus infection and were not
different between patients with DF and DHF. We concluded that plasma leakage in patients with
DHF cannot be explained by elevation of VEGF level during the toxic stage of the iliness.
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Abstract 2

Matrix Metalloproteinase-9 (MMP-9) in Children with Dengue Virus Infection

Nipasiri Voraphani1, Apichai Khongphattanayothin1, Karakade Srikaew1’2, Praewpilai Tontulawat1,
Yong Poovorawan1*
Departments of Pediatrics, Faculty of Medicine, Chulalongkorn University, Bangkok, Thailand1,

and Hadyai Hospital, Songkhla, Thailand2
Abstract

The purpose of this study was to investigate the role of MMP-9 in the pathogenesis of vascular
leakage in patients with dengue virus infection. Serum samples from 24 children with serologically
confirmed dengue virus infection [dengue fever (DF) = 16, dengue hemorrhagic fever (DHF) = 8,
age 9.5% 2.4 years, 67% male] during the febrile, toxic stages, and at follow-up were analyzed for
MMP-9. Serum samples obtained from 7 healthy children served as the control group. In patients
with dengue virus infection, serum MMP-9 was lower at the febrile (227.0 + 186.9 ng/ml) and
toxic stages (150.9 £ 151.7) compared to at follow-up (424.5 + 227.8 ng/ml) and the control group
(393.3 £ 125.9 ng/ml, p < 0.001 by one-way ANOVA). There was no significant difference
between MMP-9 levels in patients with DHF and those with DF at all stages of the disease. In
conclusion, serum MMP-9 level decreased during the febrile and toxic stages of dengue virus
infection.

Key Words: Dengue, Dengue hemorrhagic fever, MMP-9



Q ] dl
UNAngaN 2
n13@N®152AY Matrix Metalloproteinase-9 Tudtlaidniidaiza 1 3aaei

PN Aaa al A o [ a 1 A o 1,2 A o o ¢l ' 1
W@y 1t , 8NTY ﬂGWW%zIUﬁ% , NN LN, LLWTJWVLG @m%ﬂ??@&lu , 83 Q'JT)TSW)
1 a a [

ﬂqﬂ'ﬁ"ﬁquqfn"ﬁﬂ']a@l% ﬂmzLLWﬂUﬂqﬁ@lg @'Wqﬂdﬂiﬂiwﬁqﬁﬂﬂqaﬂ, ﬂEGLWWNﬁW%ﬂﬁ

2 '
Tsangnnamalvg, 89281
unanga

anudmduazfianzasilynin1sise:

luﬁgﬂ’mﬁam‘%ﬂ’ﬁmmﬁ vascular leakage Lﬂuédﬁ’]ﬁfyﬁlﬂuﬂ’mwﬂ dengue hemorrhagic fever
(DHF) aanain dengue fever (DF) Matrix metalloproteinase-9 (MMP-9) S enzyme ﬁﬁwa@iami
Hapsan8vad extracellular matrix WAzNILAA  endothelial injury laswuinddiusinlunsiie
vascular diseases

aniszaAaaInsIe:

=)

\HaANHNANMNFNRUTIZA T30 MMP-9 Auamaguussvadla lugily pfidamelhSaasd
A5nN137398:

¢8819 serum maa;&”ﬂaslLﬁﬂﬁvl,@ﬁumiﬁuﬁmﬁ@L%@"Lﬁmmﬁ 24 au (16 DF, 8 DHF) luszozld,
2829N06, ez aanfaanunssne VL@T;JﬂﬁWﬁLﬂﬁ:ﬁﬁﬁ:é’U MMP-9 lasdl serum 28dL@in
Un@ 7 au iunguaiuqu

NAN13298:

&Lugﬂ’mﬁam%avh%'mmﬁ szdu MMP-9 luszpsluszaslfussszasingd drndrlutisfiundaany
MIINEN LLa:@‘i'md'méjwmuqm (p<0.001) ‘Lifanuuandrsnuvadszay MMP-9 3:%1?1\1;@38
DF fiu DHF luszozluszes 14 s258ngd, wasiloundaanunssnm

asdnsive:

32@U serum MMP-9 aaadluszee febrile stage LAY toxic stage maamiﬁm%a"lﬁmmﬁ

o o o

Ard@1azy: e, 18eaaan, MMP-9



Abstract 3

Increased Level of Hepatocyte Growth Factor in Children with Dengue Virus

Infection

NIPASIRI VORAPHANI1, APIRADEE THEAMBOONLERS1, APICHAI
KHONGPHATTHANAYOTHIN', CHIRABAT SRISAI'?, YONG POOVORAWAN'
Department of Paediatrics, Faculty of Medicine, Chulalongkorn University, Bangkok, Thailand1, and

Hadyai Hospital, Songkhla, Thailand’
Abstract

Background: Evidence of hepatocellular damage is common in dengue-infected individuals.
Hepatocyte growth factor (HGF), a key cytokine responsible for liver regeneration, may play a
prognostic role in dengue virus infection.

Aim: To determine the relationship between serum HGF level and disease severity in patients
with dengue virus infection.

Methods: Serum samples from 27 children [17 dengue fever (DF), 10 dengue haemorrhagic fever
(DHF)] with serologically confirmed dengue virus infection during the febrile, toxic stages, and at
follow-up were analysed for HGF. Serum samples obtained from 9 healthy children served as the
control group.

Results: In dengue-infected patients, serum HGF was significantly higher at the febrile and toxic
stages than at follow-up (p<0.05). In comparison with DF, patients with DHF had a greater level
of HGF at the febrile stage (p<0.05). A cut-off HGF level of 1,220 pg/mL obtained during the
febrile stage showed a sensitivity of 90%, and a specificity of 53%, for predicting the clinical
progression to DHF (area under the ROC curve = 0.75).

Conclusion: Serum HGF level at the early stage of dengue virus infection is elevated and may
be a useful predictor for clinical progression to DHF.

Keyword: Hepatocyte growth factor, Children, Dengue, Dengue haemorrhagic fever
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Abstract 4

Capillary Lactate as a Potential Hemodynamic Monitoring Tool in Patients with

Dengue Virus Infection

Nawarat Rungteeranon*, Pentip Supachokechaiwattana**, Kanyalak Vithessonthi*, Vidhavas La-
orkhun*, Pornthep Lertsapcharoen*, Apichai Khongphatthanayothin*.
Departments of Paediatrics, Faculty of Medicine, Chulalongkorn University* and Sawanpracharak

Hospital**, Bangkok and Nakorn Sawan, Thailand.
Abstract

To study capillary lactate as hemodynamic monitoring tool in patients with dengue virus
infection, lactate was determined within 6 hours of defervescence and 12 hours thereafter in 27
patients (age 10.4+3.0 years). All patients with normal initial lactate (1.8+0.3 mmol/L, n=11)
received intravenous fluid of less than 650 mL/m2 in the next 12 hours and none had pleural
effusion >5% at convalescence. Among patients with high initial lactate (3.0+0.5 mmol/L, n=16), 5
(831%) had pleural effusion >5%, all of whom appeared to have relatively rapid decline of lactate.
The amount of fluid administration correlated to the rate of lactate decline (r=-0.42, p<0.05). We
conclude that patients with dengue virus infection with normal lactate at the initial hours after
defervescence generally have mild clinical presentation. In patients with high initial lactate,
subsequent follow-up level has the potential to identify the patients who received under- or over-
treatment and should be further studied.

Key words: Dengue, Dengue hemorrhagic fever, Lactate, Hemodynamic monitoring, Children
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Abstract 5

Relationship between portal blood flow and liver enzyme elevation in patients with

dengue virus infection: Is liver injury a result of hepatic hypoperfusion?

Apichai Khongphatthanayothin, Pasjutha Ratanasukol, Pentip Supachokechaiwattana, Kanyalak
Sethkrikul, Pornthep Lertsapcharoen.
Department of Pediatrics, Faculty of Medicine, Chulalongkorn University and King Chulalongkorn

Memorial Hospital, Bangkok, Thailand
Abstract

To find out if liver injury in patients with dengue virus infection is caused by ischemia
(ischemic hepatitis), we studied portal blood flow in 36 serologically-confirmed dengue virus
infection during the toxic stage. The patients’ age was 10.9+2.5 years and 13 had dengue fever,
10 dengue hemorrhagic fever and 13 dengue shock syndrome. Plotting of ultrasound-derived
portal blood flow against the level of aspartate aminotransferase (AST) and alanine
aminotransferase (ALT) demonstrate a “threshold effect” of portal venous blood flow to the
elevation of liver enzyme. All patients with significantly elevated AST and ALT (> 200 IU/mL) had
portal venous flow of less than 300 mL/min/mz. Some patients, however, was protected from liver
injury despite low portal venous blood flow. We concluded that liver injury in patients with dengue
virus infection could be partly explained by ischemia, with the possibility of other factors
contributing to the different degree of liver injury. Alteration of the splanchnic circulation may be
an important pathophysiologic process in patients with dengue virus infection.

Key Words: Dengue, Dengue hemorrhagic fever, Liver, Splanchnic circulation, Children
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Abstract 6

Correlation between echocardiographic derived hemodynamic variables and

capillary lactate during toxic stage of dengue hemorrhagic fever

Sarawut Pinta, Soravit Pongpittayut, Kanyalak Sethkrikul, Vithawas La-ookhun, Pornthep
Lertsapcharoen, Apichai Khongphatthanayothin.
Department of Pediatrics, Faculty of Medicine, Chulalongkorn University and King Chulalongkorn

Memorial Hospital, Bangkok, Thailand

Abstract

To find the usefulness of a single echocardiographic determination of the hemodynamic
status at the toxic stage for predicting the adequacy of the circulation in patients with dengue
virus infection, 20 patients (12 boys and 8 girls, mean age 11.0 £ 2.9 years) were enrolled in this
study. Echocardiographic determinations of cardiac index and end-diastolic volume index were
performed within 6 hours of defervescence and data were correlated with 1) capillary lactate at
the time of echocardiogram, 2) capillary lactate 12 hours later, and 3) the change of capillary
lactate within the 12 hours. Twelve patients had dengue fever, 5 had dengue hemorrhagic fever
without shock and 3 had dengue shock syndrome. No correlation was found between the cardiac
index or end-diastolic volume index and lactate/change of lactate in this group of patient. It was
concluded that single determinations of cardiac index or end-diastolic volume index in patients
with dengue virus infection at toxic stage were not predictive of the lactate at that time nor the

change thereafter.
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Abstract 7

Reversed Direction of Portal Venous Blood Flow in a Patient with Dengue Virus
Infection and Fatal Liver Failure
Apichai Khongphatthanayothin, M.D., Atchara Mahayosnond, M.D., Yong

Poovorawan, M.D.

Abstract

We reported a 10-year old boy with dengue shock syndrome and fatal liver
failure. Ultrasonogram of the live and portal veins during toxic stage showed reversed
direction of portal blood flow. We postulated that hepatic sinusoidal obstruction of
portal blood flow may be the cause of liver failure in children with dengue hemorrhagic

fever.
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