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Regions Included in Analysis

Central America (n=1326)
= Carribean (n=1115)

South America (n=1675)

Sub-Saharan Africa (n=4524)
mm Southeast Asia (n=2793)

South Central Asia (n=2403)

Other developing regions (n=1868)
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Bite site <70 8-14(%)  15-21(%) 22-30(5) 31-90 (%) 91-365(5) > 365 (%)

Face, head, neck 503 3208 4928  57(33)  84(48)  46(26) 1207

Fingers 4 4 13O 21012 4425 10661 39(22)

Upper extremities 4 4 3002 8(05) 76(44)  225(129)  85(49)

Lower extremities 0 4 4 5(03) 58(33) 369 (212) 151 (87)

Other sites (buttocks, back, chest,

genitalia) 0 4 101 6(03) 23013 3118 14008

Multiple bite 2001 5(03) 16(09)  24(14)  69(40) 34200  8(05)

Non-bite (eating raw dog meat) [ [ [ 3002 7(04) 1106) 0

Total cases 7(04)  38(21) 92(50)  155(84) 498(27.1) 785(428) 251 (137)
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Dengue: Re—emerging disease
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TRENDS in Microbiclogy
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Aedes aegypti
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Number of reported DF/DHF cases and Case Fatality Rates
in the Western Pacific Region, 1991-2010
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Transmission of DV by Aedes aegypti‘

Bleeding rates is high in day-time,
and inhabiting in the urban area

Mosquito feeds /
acquires virus

+—  Extrinsic — Intrinsic

Mosquito refeeds /
transmits virus

incubation incubation
) ) period period ) .
Viremia Viremia
0 5 8 12 16 20 24 28
DAYS
lliness liness

luman #2

Approximately10 days
(rapid in high temperature)

Immune responses in primary and secondary infection

Isotype capture ELISA antibody

IgM —
1egG —

/

1

Hemagglutination-inhibiting antibody

Titer 1:2560

.

I Primary infection I Secondary infection

Infection with a dengue virus serotype, which is different from the primary
infection

More than 80% are
Secondary infection

Cross-protection between DV serotypes

»Protection against homotypic reinfection is
complete and probably life long

» Cross-protection between DV serotypes lasts
less than 12 weeks
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BRERE (9A5H)

RBC 494 x10%/ul, WBC 3,000/ul (seg82%, Ly 10%, Mo
7%),Ht 44.5%, Hb 15.1 g/d|, Platelet 19.7 x10%/ul

TP 6.6 g/d|, T Bil 0.6 mg/dl, AST 14 |U/L, ALT 11 IU/L, BUN
9 mg/dl, Cr 1.0 mg/dl, CRP 2.17 mg/dI

Urine: protein(-), RBC (-) WBC(-)

Chest x-ray: no abnormal findings

.

o M&EE (ABR2BETEMY)
RIVT AAT (-)

o TUUUAILR IgM ELISA(-)
o BB 1gM ELISA (-)

o LZRRES PCR ()

.

Sep 5 7 9 11 13 15 17 20
3 day of illness.
Intravenous fluid ‘ 20L/D ‘ 25L/D ‘ 15L/D ‘
administration _ - §
01 Acetoaminophen
BT ¢C) 397
387
37
36
Nasal bleeding + +
WBC  (/ul) 4,100 2400 1,500 2,400 5200 5300 3.800 4,700
Platelet (x10%/ul) | 168 142 78 49 63 142 228 214
Ht (%) 46 453 47.1 48247.1 452 46.4 43.7
AST (1U/I) 14 38 5157 119 266 97 33
RT-PCR (DEN 2 virus (+)
IgM capture ELISA (-) (+)

(Jap J Trop Med Hyg 31:223-5,2003)

‘ Dengue virus infection in humans

Skin

[} ° Dengue virus
[ ] .
Immature dendritic

\ cells (DC-SIGN)
Regional LNs
DV antigen presentation
to T cells l

: o o
Virus replication ..

Target cells

- - - Endothelial cells

@ Liver parenchyma cells

Release of Cytokines/ Mediators

\

Macrophages,
monocytes

/
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9FA98 (ABR4B#)

o REBTBEL.LEOSHIM. KBAHR

- BImEkER 1,500/ul

o M/MRER 7.8 x10%/ul

« M CRP0.33mg/dl E2lilE
98 6 B I ;% TDEN-2DRT-PCR 51
9 A9HMIgM capture ELISAL S 1E1E

i Petichial rash

‘ Clinical manifestations of dengue virus infection

Day of Defeversence
S5 4 3 -2 -1 0 1 2 3 4 5

‘ Viremia

Mosquito
bite ‘ Fever

E

Morbilliform rash

Plasma leakage

o)
[9)
Most of clinical presentations
Occur during the immune phase

Clinical category of dengue illness

Dengue virus infection ‘
{ { !
Acute febrile illness with headache

Asymptomatic
(-) Increased +)
vascular permeability
Dengue fever (DF) Dengue hemorrhagic fever (DHF)

Dengue shock syndrome

DHF grade I, I DHF grade III, IV




Definition of DHF (WHO, 1997) |

The following must be present:

@ High fever of acute onset

@ Hemorrhagic manifestation

@ Thrombocytopenia (less than 100,000 / mm?)

@ Evidence of plasma leakage due to vascular permeability
Arise in the Hematocrit greater than 20% above the average
Signs of plasma leakage such as pleural effusion, ascites and
hypoproteinemia

Grading severity of DHF

Grade I:  Only positive tourniquet test and/or easy bruising
Grade II: Spontaneous bleeding
Grade III: Circulatory failure (a rapid, weak pulse and narrowing
of pulse pressure or hypotension)
Grade IV: Profound shock with undetectable blood pressure or pulse

Dengue shock syndrome (DSS)

Mechanisms of severe disease;
Secondary infection theory

1) Immune status

¢ Most of patients with DHF/DSS had a prior episode of DV
infection (Halstead, et al. 1969).

2) Antibody—-dependent enhancement (ADE) of viral Infection

* ADE occurs when mononuclear phagocytes are infected
through their Fc receptors by immune complexes that form DV
and non—neutralizing antibodies.

* These non—neutralizing antibodies results from low
concentrations of previous heterotypic DV infections or low
concentration of DV antibodies of maternal origin in infant sera

* During secondary infections, such as DV1 infections after DV2
or DV3 infections or DV3 after DV2, the pathophysiology of
disease dramatically changes

Hypothesis of increased vascular permeability
in secondary infections

Heterotypic antibody

Viral replication

% -
Ns-1-Anti-NS1 Ab X )()(:)(

c"’“""'“e“‘““"’“"' ﬂ TNF, IL-8, MCP-1 production

Anti-NS1 Ab

IL-6, IL-8,
Endothelial cells D C] MCP-Tproduction

Plasma leakage
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(Carlos C, et al. Am J Trop Med Hyg, 73:435-440,2005)
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M.S. 8 y.0. Male DHF GradelV

May 19 2 21 2 2
< ead
39 39 33 i T
38
B.T. 371
37 ;
Gum bleeding Intracranial
ey - hemorrhage

RBC 532 504 384 440 379
Hb 133 132 10.1 117 94
Ht 41.8 399 294 337 282

WBC 3,700 2,500 2,200 4300 5,600

Platelet 130 15 22 38 49

(X 103/ul) Bleeding time 20 min

FDP (D-dimer) +DIC score 7

DFEDHFEEDATRIUYMBED;EL |
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30 [ Intravenous fluid correction in addition to a shift of fluid to
the intravascular space with recovery from DHF
Il Il Il Il Il Il Il Il Il Il Il
25
43 20 - 0 41 +2 43 +4 +5 +6 47
DF(m) 11 Bous s 218 204 177 11 93 4 20 5
DHF(m) 8 26 58 92 114 108 103 89 76 54 24 6
#P<0.05

Platelet count ( x10%/ul)

200 [ - T
0 \Iggl [ 11

N
100 —s DHF /I/T\l

50

4320 0 1 2 3 4 5 6 7

Day of defeverescence

Disseminated intravascular coagulation (DIC) Score ‘

[ score ]
Underlying disease Yes 1

[ Items I Test results

Test results
Serum FDP level (ug/mL)

220 to < 40

>10to < 20

Plasma fibrinogen level (mg/dL) <100
> 100 to < 150 1

FDP; fibrin degradation product,
1; signs of circulatory insufficiency due to microthrombus caused by DIC

(Japan Ministry and Welfare; 1988)

Comparison of DIC scores between DF and DHF

Score DF (n=169) DHF (n=90) P value

Bleeding score 144 (86) 78 (87)

Prothrombin Score 3(2) 3(3)
47(28) 25(28)
1) 12 (14)
FDP score 33 (20) 21 (23)

Fibrinogen Score

*Despite a high DIC score in DHF, serious bleeding manifestations caused by DIC are

rare

+Coagulation abnormality involve a combination of marked thrombocytopenia and mild

nolysis; but-not-classic Bt

Tostof patients

(Carlos C, et al. Am J Trop Med Hyg 73:435-440,2005)
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The Japanese need travel vaccinations.
Basnyat B et al. J Travel Med 7:37,2000
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1. Routine immunization
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2. Required immunization
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3. Recommended immunization
AZIRF X, BRIFFX, BF 7 X, HIEXE. EXKE. BAREKZE.
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Kansai Medical University
Takii Hospital Yotsubashi AY Clinic

Map of Kansai Region.
Kansai region consists of Prefectures of
Osaka, Hyogo, Kyoto, Shiga, Nara, and
Wakayama.

B A =R KM R E H b

BNEMEERES—

EHERBNEMEER LS —
(1)%@%5&%&4@%@‘ TORE
Q) SRV HFUHETE
(3)25Y 7 FHHRNRIEM S
(4) B LR FHRRER S
(5) o EMT AT - 1222
(B)NEEORESHES SUEBIREER

RS EE HE, hEE

(7)o EM D DRI (BFA—IL, BELL)
(8) EMERDDW -8




12.12.26

EBRHRRERDOFY

4* SoTI)T - HGR- B EX3EREES
i ST - RGAEES
R% A
Blsing sEEless
ABIFFH
Kiz BHF %
WS -RBES ERA
A%
Ry#+ 2 BRE (7. 234)
AVIVIVHEEATb
FEESA
BFIR
BT s B RS
ERBBATIF)

FR2BEEBNEMIRZBEE-HR

0 0 0 0
[128[ 18 [ 28 [ 3R
[ ool oTeo
[ o T o] oo

Holiday
22%

Study
21%

Total number of
patients = 575

Patients’ purpose of the travel visited the travel clinic of Kansai Medical

University Takii Hospital in 2009.

Tetanus
18%

Total number of
shots = 1,076

Share of vaccines at the travel clinic of Kansai Medical University
Takii Hospital in 2009. DPT: diphtheria/tetanus/pertussis, DT:
diphtheria/tetanus, OPV: oral polio vaccine, MR: measles/rubella.

OYIBAY D=7

AYD )= DIZE I+ B ETE

(1) sl EM R %

) FSRIVTHFUETE

(3) ST FHHRNIRER A

(4) EWLFEFHRERER A

G)YNEEDREDHES LUK EIIHEER
G EEEHE, PEE

(6) B EMP DBERS (BFA—IL, BELYL)




12.12.26

AYD) =9 ERIIF
EEZZE

i AYIU=wY FIRLIY=YY REESEBE

234

20
20
2

1

=
S
|

20
19
180
m
160
150
o
130
120
1o
100

e=zabill

% 297
DPT.DT
it R
BZ AVINIY
Brane i
BEIFF#
KiE EXAR(BAL, HED)
W% -RBRE EESIES
fiti & BRI (74, 234)
7R1J7Z(OPV) A INILFEAATb
FEESA
ars
BFIR
BRI R B RRAR ¢
AR (PV)
F=hisk

Holiday
10%

Study
12%

Busin:

Total number of
patients = 554

Figure 6. Patients’ purpose of the travel visited
the travel clinic of Yotsubashi AY Clinic in 2009.
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pertussis, DT: diphtheria/tetanus, IPV: inactivated polio vaccine,
MR: measles/rubella, TBE: tick-borne encephalitis.
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The places of patients’ stay
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Epidemiology of traveler’s diarrhea
in Inpatients
2001 - 2005

Research Group for Infectious
Enteric Diseases, Japan

Imported diarrhea cases in inpatient of Infection Hospital 2001-2005
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results max min scale
Na 1371 146 138 mEg/L
K 36 5 35 mEq/L
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BUN 20 20 8 mg/dL
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ALP 4451 340 107 u/L
y GTP 260 1 64 11 u/L
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