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The trend of domestic confirmed cases

From | 2023/06/01 | To | 2023/09/11 | @

Eiz]=

e Current nationwide case number: 6289 (as of 2023/9/10)
e Accumulated case number in September: 2170
e Accumulated case number in the past week: 1606



Dengue outbreak in Tainan City
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e Current case number: 21513 (total domestic cases in 2023)

 Main vector: Aedes aegypti.
e Caused by DENV type 1, closely related to strains from Thailand.



Dengue outbreak in Yunlin County

] e FE L
3 -, (=2
LELAR | i = BN
St 4 b
& L > 3
I i 1
; R s
: & 4 /
o 2 L~ x / . {
200 .// ALK
il /
!} [ Wi - =H7x=L ]
% I s . @ BEETRLIARA
: .
S x ; e s . Mg ® 2/Bs-147 Al
-3 o X o Ny i _ ‘
m;l R ﬁ%ﬁ‘ (8 - wrme N e i BREL5-30R7EF |
& A T 1 : ) 233m » BEEEEI0E
i 2 IETF o ! ! m—— 7 @ 2mEB0ER30EFEA
4 == i T
w«% . % H [l e\ e o 1 N 2 i
, : I; S St 3 .
i EfE [zt % /«/"\’/7’ e Tk " 4 5 u ; X
wEs . A S 7 8 Z Wi @ & T f
HEE 2 i ] o
i - i f /19_/8( By — @ :/é/ rf{JF _\\‘ = Ly % ; e
o WA : A r ;:.':-'-;'“ . ! ) 11  EnRsEREdy =i 1452 AR B . N
3 f s = e i) & B, L W—'[ | I =] == 4
A e U _!_'“.‘-é‘;‘s"{ _r il \E’ o e L—_,-’( P \?’: . Vﬂ' @m ; *H 1 b /!\ 3 Leaflet | Map data ® OpenSirestMap contributors

* Current case number: &in4#532 /| £54737 (K1)
* Main vector: Aedes albopictus.

e Caused by DENV type 1, closely related to strains from Indonesia.
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Dengue outbreak in Kaohsiung City
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domestic cases in 2023)
 Main vector: Aedes aegypti.

 DENV type 1: FijgEZ-HE (Vietnam) ~ fE1E(Thailand)

DENV type 2: &% L1[(Philippines) ~ JE\[L[(Cambodia)
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lobal inci i
gfg';g&“"e“‘e Dengue in 2013

Up to 58 million symptomatic
dengue cases in 141 countries

\

18% 48% 34%

patients patients treated in an patients treated in a
hospitalized ambulatory setting non-medical setting

57% 43% %7;

Q MWK
7,748 1 3,586 5,838 Approximately

deaths occurring fatal cases deaths occurring one death per
among adults among children
g g 5,991

dengue cases

https://www.breakdengue.org/measuring-the-true-cost-of-dengue/

1:6,000
0.017%



Dengue, countries or areas at risk, 2013
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I:l Countries or areas where
dengue has been reported The contour lines of the January and July isctherms indicate areas at risk, defined by the geographical limits of the northem and

southern hemispheres for year-round survival of Aedes aegypti, the principal mosquito vector of dengue viruses.

The boundaries and names shown and the designations used on this map do notimply the expression of any opinion whatsoever Data Source: World Health Organization World Health
on the part of the World Health Organization conceming the legal status of any country, territory, city or area or of its authorities, Map Production. Health Statistics and ¥ Organization
or concerning the delimitation of its frontiers or boundaries. Dotted and dashed lines on maps represent approximate border lines Information Systems (H3I)

i Woarld Health Organization
for which there may not yet be full agreement. g ®WHO 2014 All ights reserved.



SR ETRTELN (vectors)
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Florida Medical Entomology Laboratory
©1999 UNIVERSITY OF FLORIDA

http://fmel.ifas.ufl.edu/research/exotic.shtml
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Mosquito takes a blood meal from Virus infects the midgut and

a person with acute dengue eventually travels to the salivary (D&fm H%1§§|@%ﬁﬁ1ﬁ{ A)
glands (usually 8—10 days)

Mosquito infection J Extrinsic incubation % % ?ﬁé |:F| H% % ilig %U []ﬁ Hﬁ

SENEIS

BRI LEIRE

Salivary Dengue

/ glands virus Midgut
/ Proboscis [@H? EPH%

HE=

AN

Human infection ‘

VRS ARINEE F—1C
REE18°CUL MEARNISNEIE

Intrinsic incubation
The onset of
symptoms usually
takes 4-7 days

ERE B R
4-7K

One mosquito can infect
several humans

Nat Rev Dis Primers. 2016 Aug 18;2:16055.
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eBioMedicine. 2023 Aug; 94: 104723. (Investigation by NHRI, Taiwan)



Dengue Outbreak in Tainan, 2015

 Dengue serotype 2 in Taiwan: 43,419 cases & 228 deaths

e During the epidemic, 4,229 dengue-confirmed adults visited NCKUH
— Group A (may be sent home): 1,396 patients
— Group B (referred for in-hospital care): 2,833 patients
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Confirmed monthly cases of dengue in Taiwan

Case No.

16000
14000
12000
10000
8000
6000

4000 -

2000

(2005-2015)

2015, Tainan and Kaohsiung, DENV-2:
43,784 cases, 218 (0.50%) deaths

1:200

2014, Kaohsiung, DENV-1:
15,492 cases, 21 (0.14%) deaths

1 738

Jan Feb Mar Apr Pvlay Jun Jul Aug Sep Oct Nmf Dec



Age & fatality rates for 4,678 dengue patients, 2015

800 T . 20
700 + - 18
- 16
600 + -
A .14
7 500 )
L o et
E - 12 S
E 400 + L 10 %\
S -8 =
g 300 + =
b
. .o . U':I
= 200 4 v' The older, the higher mortality rate 6 S
v" No mortality in cases <40 years-old - 4
100 + I -
0 -+ [ | — [ | L

0-9 10-19 20-29 30-39 40-49 50-59 60-69 70-79 80-89 90-99
W Cases fatality rate 0.00 0.00 0.00 0.00 045 031 065 275 483 1429
=== engue cases 134 365 688 592 509 726 691 672 264 37

Jé;;t‘ 1988
NCKU H



Dengue Severity in Different Age Groups

(617 hospitalized patients)
GrA mGrB GrC

100% -
90% -
80% -
70% -
60% -
50% -
40% -
30% -
20% -
10% -

0%

9.5 15.2 209
34.7 336
71.4
68.7
19.1
15.2 10.4
Age <11 11-20 21-50 51-80

(Unpublished data)

& 1988
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Dengue Disease Dynamics

GrA n=14, 66.6% Gr A
0, 0% n=21, 3.5% n=14, 2.3% 0, 0%

n=6, 28.6%

GrB GrB
12’ 3.0% n=404, 66.6% n=315,51.1% 1, 0.3%

n=95, 23.5%

GrC GrC
36, 18.8% EEEICYAPLEA n=192, 100% (EPEENIN7a 47, 16.3%

Admission Discharge ’%

(Unpublished data) r&!’kgﬁ




Risk Factors of Dengue fever Progression
In Hospitalized Patients: rrom Gr. B to Gr. C

Univariate analysis Multivariate analysis

Variables Sﬁﬁi‘iﬁéﬁy Pr((fi%s;)m OR (95% CI) P values OR (95% CI) P values
Age; mean+S.D years 61.3123.2 69.6116.5 - <0.001 1.01 (0.98-1.03) 0.13
Male gender 154 (49.8) 47(49.5)  1.01 (0.8-1.17) 1.0

Waring Sign 269 (87.1) 87 (91.6)  1.62(0.73-3.59)  0.28

Co-morbidity 221 (71.5) 79(83.2)  1.97(1.09-3.55)  0.023

No of Co-morbidi 2.0£1.9

Diabetes mellitus 86 (27.8)
Chronic kidney disease 56 (18.1)
ESRD on regular Dialysis 4(1.3)
Solid tumor 51(16.5)

Leukemia 1(0.3)

29122 <0.001

<0.001
<0.001

47 (49.5)
48 (50.5)

2.54 (1.58-4.07)
4.6 (2.81-7.57)

1.91 (1.01-3.64)
4.4 (2.4-8.28)

3(3.2) 249 (0.55-11.31)  0.36
14 (14.7) 0.87 (0.46-1.66) 0.75
0(0) 1.0 (0.99-1.001) 1.0

22 (23.2) 3.15(1.7-5.85) <0.001

2.58 (1.24-5.36)

27 (8.7)
CAD 33 (10.73)
Co-morbidity with Waring Sign 187 (60.5)
Obesty 237 (40.3)

19 (20.0) 2.09 (1.13-3.88) 0.02
72 (75.8) 2.04(1.21-3.44)  0.007
73 (97.7) 1.01 (0.59-1.74) 1.0

(Unpublished data)

b
1988
!&k g
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Pathogen distribution of BSIs in DF

16

14

12

10

No.

J Microbiol Immunol Infect 2019 Apr; 52(2):225-32

7 Gram-positive
bacteria, 32.0%

Gram-negative
bacteria, 63.3%

Fungus
4.4%




4 DENGUE SYMPTOMS ﬁg;ﬂ‘ﬂﬂﬁﬂk
@ e O i @

High fever Severe headache Pain behind eyes Skin rashes Muscle and joint pains Vomiting

B BEYE iR & B wapZ A REE &t

Dengue can be difficult to recognize because the early symptoms of fever, headache and body aches are not specific to the disease. Dengue may be
misdiagnosed as other illnesses: such as influenza, typhoid, zika or malaria. A dengue infection does not protect you from future infection because
there are four dengue viruses. In many cases, the second time you get dengue, the symptoms are more severe.

75 DI of dengue infections (@) of dengue infections are mild-to- of cases are severe dengue. 500,000 people with
(o) (o

Eol severe dengue reguire hospitalization each year
and are at increased risk of death.

are asymptomatic moderate

75% B EZ8EE 20% 5 = EE SO eENEBEEERLSET
HAEAR TEARES Eh E 2REFEL508 AR 1R

https://www.breakdengue.org/dengue-fever/
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in rash of dengue

(isles of white in a sea of red)
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- BEURLIRMISRE, SFAMEEXR. SRR, SMHREEXSE
xR, SGEEMRESRKE, EEEMhER RNV ETFR

- FHiERER. WMERREX

o I MEIRENEEE (relative bradycardia)
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SRS
- BmEekiFD
— BEptERmeR, BizimikRl>, JEBRRLMEBkIEN.
— IR =KFIRTE, Sh KiZEREKEL.
— BIMBKHEANE SRR EEAIELL., BRI AEMM D ERESRTET_HH5,
HIFHMEKIEZ AR,
o M/vRiRED
- KEMBKER—XK, aIfEE"ELLTR, #HEETRMRS.
- BORE, FEAEEHHIFDLEZR /)RR (BeEinaefli B e E).
- R EENIE SRR EEEEAERE.
o REMZRDITNL
- BRaPTT{ER, BPTIEH,
- BEEREEFEESURMEMEANEREE (DIC), aPTT 0 PT FIRFER, fibrin
degradation products (FDP) [ D-Dimer &0, fibrinogen J&/> & BREE M/ ViR T BE.
FrINEERE
— sGOT, sGPT (JBE sGOT > sGPT), LDH, Alk-p _tF+.
- =EVR, BERMT=RIB, BUEKREREFZHRS .
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Comparison of labs from fatal and surviving dengue patients
(20,213 laboratory test results from 4,069 patients with DF at NCKUH, January~December 2015)

17000 4500

15000 | AST, sGOT ao00 | ALT, sGPT
3500
13000 |
3000 r
11000 |
2500 |
Lamn P
= o000 | =
=3 —&—Fatal = 5000 | e Fatal
=
% 7000 === Survival é wflie SUrvival
=< 1500
5000 |
1000
3000 | so |
1000 0 il
——z—lbaG—2a
-1000 I. -500 *+
0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7
~ PTT o Platelet
110 350 |
90
250 |
~— ~—~
% 70 f »é
g ;}5 150 [
§ 50 | == Fatal - e atal
C— -~
E S Lirvival g so | el Survival
Q
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Dca 30 =
3
= -50 F
10 = '
[
10 L -150 |
30 L -250 -
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J 1988
\ K
z NCKUH

PLoS Negl Trop Dis 2019 Dec 5;13(12):e0007817



ROC curves of labs: to identify DF patients with risk of mortality
(20,213 laboratory test results from 4,069 patients with DF at NCKUH, January~December 2015)

1.0 | 7 7 1.0 - I , /
0.8 J_r ’j 0.8 1 ' —
% 0.6 % 0.6
2 — day 0 - — day 0
g day 1 g - day 1
T 0.4 —— day 2 S 0.4 1 —— day 2
z —— day 3 2 —— day 3
| AST (sGOT) 2203 U/L — day4 | ALT (sGPT) =255 U/L — day4
0.2 I . . —— day 5 02 : : —— day5
. in the first 3 days day 6 J: in the first 3 days day 6
0ol | TPR90%, AUC 95% —— day7 00 - TPR 78%, AUC 83% —— day7
0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 06 0.8 1.0
False Positive Rate False Positive Rate
1.0 A 'J 1.0 - N J ’ ’
0.8 - ‘ ’ 0.8 ]] { — {i
T) 0.6 - f_, I | 0.6 - ,-i
ZE [ | —— day 0 .
§ | l — day 1 | — day 0
) 0.4 1 —— day 2 0.4 A I . day 1
E r J — day 3 | R —— day_2
- aPTT 252 sec  —— day4 . AST/Plt ratio 219.18 — wy
' - on the 5th day — day5 b in the first 3 days . :Z:::
| TPR 100%, AUC 95% day 6 | TPR 100%, AUC 96% day 6
0.0 [ — day7 0.04 - —— day 7
0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0

False Positive Rate False Positive Rate

PLoS Negl Trop Dis 2019 Dec 5;13(12):e0007817



Clinical course of dengue virus infection

2% t5Efebrile &b Hcritical FE{8recovery

RIERE 1 2 3 4 © 6 7 8 9 10

40 o o=
f\%ﬁﬁ%ﬂ?ﬂ%(saddleback fever)
P
S

) i AR 2K R5e/tm A= R B/ BEER
&1L i PR R =R Dehydration Shock/bleeding Fluid reabsorption/overload

B EE Organ impairment

Platelet

ZRREIRE(E Wl M/

REs Viraemia 5= i —IgM/IgG
MiFSLZ1E R M E RS S

Dengue guidelines, for diagnosis, treatment, prevention and control (WHO, April 2009)



Dengue + warning signs Severe dengue

EEMTEERERAVEZENEL EEANEENVESEMEMF
AN N | BEMEREH
EARSZESERMTE | - BNEEREE — K7 (EBIRTIE(REL)
BiR(T - HIRZRR SIS AEEE | - FHEIMEIEN — AR TR
TEZ () BMLE - . BEAR FEBREE (BRI -

- BIE g7 --+) 2. BREHI (FHERAKEEEDEE

B . SRR ERE)
. BMERET - JBRE/ R RN
- /I8Nt . FFE AR E Tig 3. RERTIEE
- MBI DD — Tl (GOTGPT 2
AF—ERER - BEf=imE - [IEEE1Em 1,000 TU/L)

FERBIN/ ) \WRER TP — TIH . BT
%mgﬁﬁaﬁﬁiﬁ R RREE

Group A Group B2 Group C

Bl: ¥Rk, B=iB, BIEAMEm. BH. 2E. 8BR. EA, FetEEliBEERETEER
ERERIE  EERBKRER - ZEEABEF MR

Dengue guidelines, for diagnosis, treatment, prevention and control (WHO, April 2009)



Secondary data from the Dengue Disease Reporting System
(during 2015 with 22,777 laboratory-confirmed reported cases)

« FIEX, ERBRAHE, SHERES, CREIREIPE
- BEEFACHK, YInESERRAIREE (0E5/E. ALRYE.
SEE. FAEPETERE. ALZ. RIESRE)
— YR EREESIEAERIAEE (W0: BREE. /MR,
N, MRER. SHEcE
— B/ETRURE A EEGRED: EIE)
— 2023F=/8;F=COVID-19% %
- BEEIRGESXK: 42K BlE. B2
PREE. SHEsE

» BRI K. MR, K5, Kfs

. X5,

LL

PLoS Negl Trop Dis. 2017 Dec; 11(12): e0006091.



Cumulative Swrvival Rate

Survival analysis of hospitalized patients with DF
(4,069 patients with DF at NCKUH, January~December 2015)

WHO Classification at admission

111 1 o e LR L I I
- e— 1. A
0.95—
0.90—
0.85—
080~ | .oa 1
" =GrB C
wl PGIC
0.75—
I | I | ] |
0 5 10 15 20 25 30

Time to Daeth (Day)

Cumulative Smvival Rate

Comorbidity or warning signs

at admission (B1, B2)

o
i
th

1

0.90—

0.85

0.80—

Comorbidities and Waring
'I-'S|gns

¥ aring signs only
v w"=Comorbidities only
L s

0.75

Time (day)

log-rank test: P<0.001

Unpublished data (NCKUH)




Typical primary dengue infection with timing of diagnostic tests

NS1 Ag
« Stage I: fever B A =t R S A
e Viremia accompanied by NS1 antigens in blood. (%1 - 5'55)
e Viremia coincides with fever; NS1 antigen may last longer. CEME T S fo 1)
* Stage II: early post-febrlle period Plaque reduction neutralisation test
» Testing for virions, RNA, proteins could be negative. Haemagglutination inhibition
. : . IlgM and IgG ELISA
Lasting a few weeks when IgM & IgG are in excess. Rapid tests
Virus isolation
Molecular techniques
Dengue antigen capture ELISA Shock T
Haemorrhage Dengue antibodies

NS1 antigen rapid test

NS1 & IgM/IgG combo rapid test IgG/IgM ratio can help

differentiate primary or

Mosquito _ _
bite secondary dengue infection
False-positivity due to cross-
A 4 reaction with other Flavivirus
(e.g., JE, YF, WNYV, Zika)
| | | | | | | | I 1
-4 -2 0 2 4 6 3 10 12

Lancet. 2007 Nov 10;370(9599):1644-52. Day of illness



One negative test result may be misleading

Secondary Infection

Primary Infection
" n e I ' 'cG
Disease/symptom _ g 1gG ey ;
orget T M Y - e B IgM
NSL M | - o~ NS1 ¢ |
Vius @ | Vius @ |
Virus lgG
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J Infect Dis. 2017 Mar 1;215(suppl_2):S89-595.
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BRIREHIER tourniguet test

1. Midway between SBP & DBP
2. Keep pressure for 5 minutes

3. 220 petechiae in a 2.5*2.5 cm? square are observed on the forearm

N Engl J Med 2005; 353:924-932



SRMEERES: BRFKEFHF

Eﬂ%ﬁ:(severe dengue)
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437é‘zl__lﬂ':%fl%(Warning signs)
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SEEERER

TeBRR A

o« ERPRAEES(IMR) 77 B E 1 e R
o ERIRMERS 7T EV) S BIRRIEG &

o JEAEESEH (non-structural
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Dengue shock: hypovolemia, decreased vascular capacitance resulting from plasma leakage.
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CRP(mg/dL) 0.3
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Hb{g/dL) 11.5 11.4 13.3 13.8 13.1 14.2
Hct( %) 32.8 33.0 38.1 39.5 37.9 40.8

HBs Ag Mon-Reactive
PIE(103/uL) 143 103 101 64 111 152
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eGFR 46 29 26 =90 85 73 58
AST(U/L) 35 42 129 204 760 1285 2386
ALT(U/L) 51 74 175 340 720 1080 1898

BIL-T{mg/dL) 0.6 1.5 0.6
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Thanks for your attention!
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