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Overview

e Spectrum of dengue illness
— Mild = ambulatory care

e Clinical versus laboratory diagnosis

e Triage for outpatient management

 Qutpatient management



Underrecognized Mildly Symptomatic Viremic
Dengue Virus Infections in Rural Thai Schools

and Villages

In-Kyu Yoon,' Alan L Rothman,” Darunee Tannitisupswong.' Anon Srikiatkhachom,” Richard G. Jarman,
Jared Aldstadt® Ananda Nisalak,' Mammen P. Mammen Jr,' Suwich Thammapalo? Sharone Green,® Daniel H. Libraty,?
Robert V. Gibbons, Arthur Getis.® Timothy Endy,” James W. Jones.” Constantianus J. M. Koenraadt, Amy C. Morrison,”

Thanyalak Fansini® Chusak Pimgate.' and Thomas W. Scott™"!

IIDE

Institute of Infectious Diseases

mrasw | and Epidemiology

Joumnal of Infectious Diseases 2012:206:389-98

unclassified dengue seasonal incidence (%)

Year
Description 2004 2005 2006 2007 Total
Cohort size (at start/fend of surveillance season) 2078/2023 2088/2021 2086/2039 2060/2007
Median age, y (range) 9.0 {4-15) 9.0{4-15) 9.0 (4-15) 10.0 (4-15) 9.0 (4-15)
Sex
Female (%) 998 (48) 1005 (48) 994 (48) 964 (47) 5011 (48)
Male (%) 1080 (52) 1083 (52) 1092 (52) 1096 (53) 5476 (52)
School absences (no. of episodes) 1747 1737 1837 1782 7103
Fever history (no. of episodes) 663 764 871 757 3065
Phlebotomized (% of febrile illnesses) 504 (76) 715(94) 779 (89) 640 (85) 2638 (86)
Dengue EIA positive (% of phlebotomized 331(6.5) 27 (3.8) 90(11.8) 39 (6.1) 189 (7.2)
cases|
Serological category
Acute primary (% of dengue ElA-positive) 6(18.2) 2(7.4) 5 (5.6) 0 (0) 13 (6.9)
Acute secondary (% of dengue ElA-positive) 27 (81.8) 24 (88.9) 80(88.9) 38 (97.4) 169 (80.4)
Recent (% of dengue ElA-positive) 0{0) 113.7) 5 (5.6) 1(2.6) 7(3.7)
Seasonal incidence by EIA (%) 1.6 1.3 4.4 1.9 2.3
Dengue PCR positive (% of dengue ElA-positive) 28 (85) 20(74) 68 (76) 31 (79) 147 (78)
Serotype
DENV-1 0 2 46 21 69
DENV-2 9 2 1 8 20
DENV-3 3 1 0 0 4
DENV-4 16 15 21 2 54
All symptomatic DENV infections 33 27 90 £t 189
Symptomatic category
Outpatient symptomatic DENV infections AT 22 67 =5 149
Hospitalized dengue fever 3 3 19 6 31
DHF 3 2 4 0 9
Inapparent dengue 81 77 103 85 346
Unclassified dengue 6 A 8 4 20
Inapparent-to-symptomatic ratio 251 2.9:1 1.1:1 2.2:1 1.8:1
Combined inapparent, symptomatic and 120 106 20 128 554
unclassified DENV infections
Combined inapparent, symptomatic and 59 52 99 6.4 6.8

Symptomatic 189
Outpatient 149
Hospitalised DF 31
DHF 9

Inapparent 346



Early Dengue Infection and Outcome Study (EDEN) — Study Design and
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e Over 8 months, 454 patients acute febrile
ilIness

* 133 dengue RT PCR positive
e 58 dengue IgG positive

* 75 hospitalised

* 2 DHF
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dengue, Singapore and Southern China

e AJTMH 2013;88:1065

Differences in Dengue seroprevalence in different age groups in

B historical and new Dengue areas
— 2007 outbreak 100 .
— 3939 blood samples = 6.8% ELISA . | L L]
lgM positive (RF removed) 2 78% g 70 :
no illness (88% >=45 yearsvs. 63% ¢ © .
<45 years,p=0.005) s o |
— 22% symptomatic = 5 (8%) saw = 24 :
doctor = 1 diagnosed dengue o | [
e PLOS NTD 2015, in press s
— 2013 outbreak, Zhongshan,
Guangdong

— 77 index cases and 887 contacts

— 41 (4.6%) dengue positive, 1
secondary dengue, 13
symptomatic, 28 inapparent, I:S
ratio 2.2
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Figure. Estimated minimum proportion of the population, by age,
with laboratory-confirmed classical dengue, showing exact 95%
hinomial confidence intervals. A) Fitting a logistic regression model
(not shown) to the absolute proporiion produced a significant age
estimate: McFadden R*= 0.762, y* = 5196.13, df = 1, p=0.001.
B) Relative risk, by age, of having classical dengue after primary
infection. Black circles, observed; line, model fit. See text for details
of statistical analysis.
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Abstract

Background: This study aims to estimate the age-specific risks of clinical dengue attack (i.e., the risk of symptomatic dengue
among the total number of dengue virus (DENV) infections) during primary and secondary infections.

Methods: We analyzed two pjeces of epidemiological information in Binh Thuan province southern Vietnam, i.e., age-

specific seroprevalence and a mmmunlt}r—mde Inngltudlnal stud},f of clinical dengue attack. [The latter data set stratified

febrile patients with DENV inf&ction bBY age We Of parity. A Simp Gdeling approach was employed to
estimate the age-specific risks of clinical dengue attack during primary and secondary infections.

Results: Using the seroprevalence data, the force of infection was estimated to be 11.7% (95% confidence intervals (Cl):
10.8-12.7) per . Median (and the 25-75 percentiles) of dengue fever patients during primary and secondary
infections wer 20) and 20 f14-31) years, respectively. The estimated age-specific risk of clinical dengue increases as a

function of age for both primary and secondary infections; the estimated proportion of symptomatic patients among th
total number of infected individuals was estimated to be <<7% for those aged <<10 years for both primary and seconda
infections, but increased as patients become older, reaching to 8-11% by the age of 20 years.

Conclusions/Significance: For both primary and secondary infections, higher age at DENV infection was shown to result in
higher risk of clinical attack. Age as an important modulator of clinical dengue explains recent increase in dengue
notifications in ageing countries in Southeast Asia, and moreover, poses a paradoxical problem of an increase in adult
patients resulting from a decline in the force of infection, which may be caused by various factors including time-dependent
variations in epidemiological, ecological and demographic dynamics.
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Number of fatal cases
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Implications

e Questions for Hong Kong

— What is the receptive mosquito population?
e A aegyptivs. A albopictus?

— What is overall population seroprevalence?
— What is age dependent seroprevalence?
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Accurate diagnosis
Clinical versus laboratory
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Predicting dengue diagnosis
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Clinical diagnosis
e WHO 1997 Probable e WHO 2009 Probable
dengue fever dengue
— Acute fever with 22 of — Live in or travel to
headache, eye pain, dengue endemic area
myalgia, arthralgia, rash, — Fever and 2 of
bleeding and leukopenia, nausea/vomit, rash,
AND aches/pains,
— Supportive serology OR Tourniquet’s test +ve,
occurrence same leukopenia, any warning
location and time as sign

confirmed dengue
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Dengue warning signs
e Abdominal pain/tenderness
e Persistent vomiting

e Clinical fluid accumulation
 Mucosal bleeding

e Lethargy and restlessness

e Hepatomegaly >2cm

 Haematocrit rise AND rapid platelet drop



The Early Clinical Features of Dengue in Adults:
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Table 8. Age-specific features of probable dengue diagnosis using the WHO 1997 or 2009 classification schemes.

18-25 (dengue n=49; 26-35 (dengue n=60; 36-45 (dengue n=60; 46-55 (dengue n=43; 56+ (dengue n=38; OFI

WHO 1997 OFI n=553) OFI n= 499) OFI n=327) OFI n-287) n=212)
Sensitivity % 95.9 (86.0-99.5 98.3 (91.1-99.9) 95.0 (86.1-99.0) 95.4 (84.2-99.4) 73.7 (56.9-86.6)
Specificity % 32.0(281-36.11 291 (251-333] 263 (21.6-314 352 (207410 44.8 (38.0-51.8)
PPV % 11.1 (B.3-14.5) 14.3 (11.1-18.0) 19.1 (14.8-24.1) 18.1 (13.3-23.7) 19.3 (13.2-26.7)
NPV %% 98.9 (96.0-99.9) 99.3 (96.3-99.9) 96.6 (90.5-99.3) 98.0 (93.2-99.8) 90.5 (83.2-95.3)
WHO 2009

Sensitivity % 95.9 (86.0-99.5) 96.7 (88.5-99.6) 96.7 (88.5-99.6) 100 (91.8-100) 81.6 (65.7-92.3)
Specificity % 23.0 (19.5-26.7) 19.9 (16.5-23.7) 19.0 (14.9-23.6) 22.7 (17.9-27.9) 34.9 (28.5-41.7)
PPV % 9.9 (74-13.0 12.7 (9.5-16.1) 18.0 (13.9-22.6) 16.2 (12.0-21.2) 18.3 (12.8-25.0)
NPV %% 98.5 (94.5-99.8) 98.0 (93.0-99.8) 96.7 (89.2-99.6) 100 (94.5-100) 91.4 (83.0-96.5)

WHO 1997 Sn 95-98.3% Sp 26.3-35.2%

WHO 2009 Sn 95.9-100% Sp 10-23%

Sensitivity decreased in >55 years

Clinical diagnosis not specific 2 need laboratory confirmation




Distinguishing dengue fever from other infections on the basis
of simple clinical and laboratory features: Application < | TIDE
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1.00 ——
Besults of chosen clinical features alone model using logistic regression 2 1.007
analysis (omitting age and gender) 801 i
Covariate OF 05% CI p value ’
Myalgia 182 (1.47.5.41) 0.002 i
Pharyngeal injection 022 (09,053 <0001 ®] AUC 0.85 AUC0.82
Skin fiushing 455 (234,382 <0.001 / . o o
Macular or maculopapularrash ~~ 2.64 (113, 6.16) 0024 |/ Sn 90% Sp 58% = Sn 74% Sp 79%
Scattered petechiae 760 (320,1813)  <0.001 A9 rf
Pulse rate? 053 (043,067 <0.001 J Pulse >100bpm
. . 204 | 231
Myalgia, rash, petechiae g z
: 2 2
Q.00 20 D & AG 1,060 0.0 .25 50 ] 1.00
A 1 - Specificity (B} 1 - Specificity
Chosen logistic regression model results using both clinical and laboratory
data (clinical and laboratory features model) 1.007 i 1,001
Covariate OR 95% CI p-value rrf
Rash? 9.13 (2.14, 38.94) 0.003
Haemaglobin 1.52 (1.11, 2.06) 0.008 75 JI 754
White cell count 0.43 (031, 0.59) = 0.001 f
Creatinine® 0.73 (057, 0.93) 0.012 AUC 0.96 AUC 0.92
Bilirubin® 0.74 (0.59, 0.94) 0012 -
Prothrombin time 0.44 (030, 0.65) =0.001 Sn 90% Sp 91% ” f Sn 84% Sp 85%
Continuous Dichotomous
. 25 254
Rash, raised HCT = £
Low WCC z 2
A a0 o .00
oo 25 50 T3 1.00 0,00 28 O iy} 100
1 - Specificty 1 - Speacificity

C
IZ) i



Decision Tree Algorithms Predict the Diagnosis and
Outcome of Dengue Fever in the Early Phase of lliness 2
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H -
1200 febrile cases
Dengue 364, non-dengue 636
|
L3 l
PLT = 193 PLT = 183
Pengue 2684; pon-dengue 171 Dengue 80; non-dengue 555 Decislon Node Featur & OR  95% Cl (OR) pvalue
| Platelet count < 193 X
L L L .1u,m|lmm!l 13-‘5 1E|ﬁ| 14-1 ‘U‘ﬂﬂﬂ1
';r;::ﬁ::ll count £ 6.0 x 1000 8.7 8.3, 9.1 < 0.,0001
WBC = E.0 Lymphocyte = 0.58 | Lymphocyte > 0.58
Dengue 545, non- Dengue 35: non- D 41; Dengue 39; non- Body temperalure > 37.4°C 7.2 66, 7.8 < 0.001
dengue 77 dengue 34 dengue 53 dengue 672 Platelet < 143 x 1000/mm° 8.0 57 11.3 < 0.01
l J’ 1 ‘L J’ Hematoorl < 41.2 131 113,152 < 0.001
o . et Lymphocyte court < 0.58 x ’
(Grarac Drssrac [ ner=a12 || norsanz Noutrophil € | = Neutrophil > 1000 cells/mm?® 121 118128 0.001
Diangue Dengua 27, | Dengue 2§; Dangua 3 o 48 E.ﬁﬂ'mum e 5.9 46, 7.5 =0.01
L8, Han= NOA-GeRgue | Aan-dandgla non-cangue Dangue 26; Dengua T4;
dengue 41 6 w 77 nan-dangue nan-dengue
ool S S 12 40
' ] Sn 71.2% Sp 90.1%
P .
PLT =143 PLT =443 Intarpratation:
Dengie 21, non- Dengue §; non- I Probable dengue
ﬂlﬁ'ﬂgﬂ'ﬂ T aongue 25 - thr,ﬁﬂ.nm
B Liely non-dengua
Bl Frobabie non-dengue
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Pitfalls of dengue
laboratory diagnosis
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Evaluation of Six Commercial Point-of-Care Tests for Diagnosis of
Acute Dengue Infections: the Need for Combining NS1 Antigen
and IgM/IgG Antibody Detection To Achieve Acceptable

Levels of Accuracy™t

Stuart D. Blacksell,"** Richard G. Jarman,” Mark 5. Bailey,* Ampai Tanganuchitcharnchai,’
Kemajittra Jenjaroen,' Robert V. Gibbons,” Daniel H. Paris,"* Ranjan Premaratna,”
H. Janaka de Silva,” David G. Lalloo,” and Nicholas P. J. Day™*

CLIMICAL AND WADCINE IMMUROLOEY, Dec, 2001, po 2095-2101

TABLE 4. Overall diagnostic accuracy and sensitivity”

o

Tan Tack Seng.

IIDE
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and Epidemiology

Type of anibodies or

R P — i ;
antigens Teast Sensitivity (%) Specificity (%) PPV NPV® Kappa value
IgM antibodies Merlin T27(629-81.2) 738 (66.2-80.4) 63.2 (53.6-72.0) 814 (T4.1-87.4) 0.79
Biosynex T9.8 (705-87.2) 463 (38.3-54.3) 49.9 (40.1-55.8) T8.7 (69.1-86.5) 0.57
Standard Diagnostics ~ 79.2 (70.5-87.2)  89.4 (83.5-93.7) 81.3(73.2-85.3) 87.7 (81.7-92.3) 0.92
Panbio T0.7 (60.7-79.4)  80.0(73.0-85.9) 68.6 (58.7-71.5) 81.5 (7T4.6-87.3) 0.92
N51 antigen Standard Diagnostics ~ 48.5 (385-58.7)  |99.4 (96.6-100) 98.0 (89.1-100) T5.7 (69.3-81.4) 0.96
Bio-Rad 58.6 (48.2-68.4) |98.5 (95.6-99.9) 96.7 (88.5-99.6) 79.4 (73.1-84.8) 0.94
Panbio 586 (48.2-684) |92.5(87.3-90.1) 8.9 (72.0-90.8) T8.3 (T1.7-84.0) 0.95
IgM antibodies and  Standard Diagnostics . . . B (8L : 83.6 (75.4-90.0) 054 (90.6-98.1) Not applicable
NS51 antigen Panbio 809 (B2.2-95.0)  T5.0(67.6-81.5) 69.0 (60.3-T6.8) 023 (86.3-96.2) Not applicable

Better sensitivity NS1/IgM vs. each

Comparable specificity
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dengue IgM and NS1

CLINICAL AND VACCINE IMMUNOLOGY, Dee. 2011, p. 2005-2101

TABLE 3. Dengue IgM and IgG seroprevalence and cross-reactivity for each rapid diagnostic test and each analyte in patients with nondengue infections

No. of samples (%; 95% CT) with >15 No. of samples (%; 95% CI) with cross-reactiviny of:
Discase :;i[?:]f units of* IgM antibodies by indicated test N31 antigens by indicated test
samples Srands Stk
P IsM LG Merlin Biosynex Ij;;ﬂ;ﬂ‘ Panbio I;;&'ﬂﬂs Bio-Rad Panbio
Chikungunya B2 2(24;1-8) 22 (26.8; 18-37)  25(59.5; 44—?3: 47(534:43-63) 10(58.8;36-T8) 15(46.%; 31-64) 1 (100) 4 (36.4; 15-65)
Leptospirosis i3 1{3.0; 1-15) Z (6.1; 2-20) 51 9 5-25)  16(18.2:12-28)  2(11.8;3-34) 3(9.4;3-24) 1(50;9-91y 2(18.2; 548)
Bacteremia 19 0 3(15.8; 6-38) 3(7.1: 2-19) 11 (12.5; 7-21) 3(9.4:3-24) 1(50;9-91y  1(9.1:2-4)
Scrub typhus 8 0 2{25.0; 5-33) 2(4.8; 1-16) 5(5.7;2-13) 1{5.9:1-27) 5(15.6; 7-32) 2(18.2; 548)
T 0 1{14.3; 3-51) 2(4.8; 1-16) 2(23;,1-8) 1{5.9:1-27) 3(9.4:3-24) 2(18.2; 548)
Tuberculosis 4 0 0 3(7.1: 2-19) 3(3.4;1-10) 2{11.8;3-34) 1{3.1: 1-16)
Urinary tract infection 5 0 1 (20.0; 4-62) 2(2.3;1-8)
1 1(100; 21-100) 1 (100; 21-100) 24012 1{1.1; 0-6) 1{5.9;1-27) 1(3.1; 1-16)
Spotted fever 1 ] 1] 24; 012 1i1.1; 0-6) 1(3.1; 1-16)
160 4(2.5;0-5) 32(20; 15-27) mm—ﬂ: @4?—1%3] 1i106; §-16)  3(2000; §5-27y  10.63; 0F33) (1.3:004) IR (6.9:4-12

IgM 10-50%
NS1 1-7%



Diagnosing Dengue at the Point-of-Care: Utility of a
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Finger prick

Table 1. Performance of point-of-care strategies for dengue diagnosis against laboratory-based composite reference standards.

Sensitivity
P

Specificity
P

Positive predictive
value
N

Megative predictive

value
P

Dengue Duo (NS1/lgMNgG)

Dengue Duao (MN51/gM)

Dengue Duo (N51 only)

WHO 1997
WHO 2009

WHO 1997 then Dengue Duo (N51/AgM/lgG)
WHO 2009 then Dengue Duo (N51AgM/igG)

1@14@;:.93&5—9&3}
1357147, 91.B (B63-953)
1207147, B1.6 (F46-87.1)
1417147, 959 (914-98.1)
1421147, 96,6 (923-985)

1347147, 912 (B55-948)
1247147, 91.2 (B5.5-94.8)

155[@;9&1.2—9&9}
48/50, 96.0 (B65-98.9)
459/50, 980 (B95-949.7)
10,50, 200 (11.2-220)
1250, 260 (15.9-296)

47/50, 94.0 (B3B-97.9)
4750, 940 (B2B-979)

13&*14@9&3.0-9&3}
135/137, D65 (94.8-99.6)
1201121, 99.2 (95 5-99.9)
141/181, 77.9 (71.3-83.3)
142/179, 793 (72 8-84.6)

1347137, 97 8 (93 B-99.3)
1347137, 97 8 (93 .B-99.3)

w@m.mm
48/60, B0 (68.2-BB .2}
49/76, 645 (53.3-74.3)
1016, 62.5 (3B.5-B1.5)
1318, 72.2 (49.1-87 .5)

47/60, 7B.3 (66.4-B6.9|
47/60, 783 (664-B6.9)

Table 2. Sensitivity of SD Dengue Duo in different subpopulations against laboratory-based composite reference standards.

Fever <=5 days (n=50)

Fever =5 days (n=97)
DENV-1 (n=22)
DENWV-2 [n=89)

POCT N51 OR IgM OR 1gG

45750, 90.0 (7B.6-95.7)
9397, 95.9 (B5.9-98.4}
2223, 100.0 (B5.1-100.0)
B4/89, 94.4 (B7.5-97.6}

POCT N51 OR lghM

4450, BBO (76.2-94.4)
9197, 938 (B7.2-97.1)
2122, 955 (TB2-99.2)
B4/BY, 944 (B75-97.6)

POCT NS1

43750, B&O (73.B-93.1)
FI97, 794 (70.32-B6.2)
1922, B64 (66.7-95.3)
8785, BYV6 (79.2-93.0)
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Implications

 Have the right diagnhostic assay

* Be readily available
— Point of care
— Daily

— Quick turn-around time
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With confirmed dengue, how do we
decide on hospitalisation versus
outpatient observation?



World Health Organisation # &

2009

Textbox E. Admission criteria

Institute of Infectious Diseases
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Warning signs

Signs and symptoms related to hypotension

[possible plasma leakage)

Bleeding

Organ impairment

Findings through further investigations

Co-exisling conditions

Social circumstances

Any of the W]

Dehydrated patient, Sagble to tolemate arg

Giddiness ocgostural hypotensicid
Profuse perspiration, fainfing, prostration during defervescence
CHypotensioner cold extremities

Spontanecus bleeding, independent of the platelet count Wi

Renal, hepatic, neurclegical or cardiac
— enlarged, tender liver, althaugh not yet in shock
—  chest pain or respiratory distress, cyanosis

% How much?
ural effusion, asci r asymptomatic gall-bladder thickening
Pregnancy

<Comorbid mn_ﬂ_itimn}such as diabetes mellitus, hypertension,
pepfic ulcer, haemalitic anemias and others

Overweight or gbese (rapid venous access difficult in emergency]
Infancy r::

Living alone
Living far from health faciliy
Without reliable means of transport

uS?




Effect of age on outcome of secondary
dengue 2 infections "F IIDE
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" WOHFHavana |
| COWFICuba |

Higher risk of DHF in children
Higher mortality in children but also elderly

Il adlal .

34 59 014 1519 204 3520 3-04!4 35-39 A0-44 &5-4B 50-54 G555 6054 S

2
3

§ S—

Risk of DHF
nHFr%nm

g

(=]
I

Figure 1. Age-specitic DHEDSS rates per 10 000 secondary dengue 2 infections and case fatality rates in Havana, 1381,
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Figure I. Age-specific LDHFDSS death rates per secondary dengue £ infections and case fatality rates in Cuba, 1981,



Challenges in Dengue Fever in the Elderly: Atypical
Presentation and Risk of Severe Dengue and Hospita- 1‘5.
Acquired Infection

Emily K. Rowe"*, Yee-Sin Lea"?, Joshua G. X. Wong?, Tun-Linn Thein?, Victor €. Gan?, Linda K. Lee®,
David C. Lye"™>?
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Table 2. Outcomes for
with dengue fever.

elderly (=60) and adult (<60) patients

Patient number (%)

Institute of Infectious Diseases
and Epidemiology

Older patients >DHF, severe dengue

Variable P values and nosocomial infections
Adults n=6694 Elderly n=295
Dengue severity Table 3. Excess length of hospital stay.
DHF 1431 (21.4) BG (29.2) 0.002
DHF Grade -1l 1199 (17.9) BO (27.1) == 0001 Variable Adjusted odds ratio® 95% Confidence interval
Dss 232 (35) 6 (2.0) 0.184 Eidarly {sge =80) : :
Nao (n=5774) Reference Reference
sD 975 (14.6) 60 (20.3) 0.006 e — 201 137288
SD criteria Critically ill
. Pitt bacteremia scom <4 (n=60186) Referance Referanca
Severe bleeding 401 (41.7) 13 (21.7) 0.003 i i
Fitt bacteremia score =4 (n = 54) 513 259-975
Severe plasma leakage 332 (34.1) 17 (28.3) 0363 Hospital-acquired infection
Severs organ involvement 118 (12.1) 12 (20} 0.100 No {n=35588) Reference Reference
Yes [n=82) 12.06 739-19.90
SB+5PL 67 (6.9) 3500 0.792 Charlsons co-morbidity score
SB-+501 14 (1.4} 1(1.7) 0.594 =3 (n=6054) Reference Reference
=3 (n=18) 690 202-22.56
SPL+50 30 (3.7} 10 (16.7) <20.001 ADengue Severity
SB-+SPLS0I 13 (1.3} 4 [6.7) 0014 Not severe [n = 3840) Reference Reference
e Severe (n=2230) 224 183-274
cu 13 (0.3} 2 10.7) 0.130
Death 3 () 0 (0} 1 N - . .
» Age, co-morbidity, iliness severity
Any HAI & (12 13 49) <001 and nosocomial infection = longer
Prneumonia 35 (0.7) 10 (3.8} <20.001 H H H
hospitalisation
Tl 17 (03} 519 0.003
Jastndiumn diffiale 100 0 (D) 1
Bloodstream infection 14 (0.3} 0 (0} 1



Diabetes with Hypertension as Risk Factors for Adult
Dengue Hemorrhagic Fever in a Predominantly Dengue

Serotype 2 Epidemic: A Case Control Study

Junxieng Pang "™, Agus Salim®, Vernon J. Lee™3, Martin L. Hibberd"?, Kee Seng Chia® Yee Sin Lea™",

David €. Lye**
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Table 4. Crude and adjusted odds ratios of the association of DHF with multiple co-morbidities in year 2007-2008 epidemic.

Exposures Cases Contrals

N M COR 95% Cl AOR*® 95% Cl
Diabetes
Mo 626 1o 1 1
Yes 43 40 1.89 1.21-2.94 1.06-2.97
Diabetes, Hypertension
Mo diabetes with no hypertension 584 1031 1 1
Mo diabetes with hypertension 42 70 1.06 0.71-1.57 0.57 052-152
Diabetes with no hypertansion 10 16 11 0.50-2.45 1.26 0.55-2.87
Diabetes with hypertension 33 24 2.43 1.42-4.15 1.18-3.96
Diabetes, Hyperlipidemia
Mo diabetes with no hypedipidemia 597 1048 1 1
Mo diabetes with hyperlipidemia 29 53 096 0.60-153 0.82 0.50-1.37
Diabetes with no hyperlipidemia 15 13 203 0.96—4 29 203 093447
Diabetes with hyperipidemia 28 7 1.82 1.06-3.12 1.62 0580292
Diabetes, Asthma
Mo diabetes with no asthma 599 1044 1 1
Mo diabetes with asthma 27 57 083 052-132 0.79 0.49-1.27
Diabetes with no asthma I8 38 1.74 1.10-2.76 1.68 1.02-2.76
Diabetes with asthma 5 2 435 0.84-2253 438 0.80-2385




Multicentre prospective study on dengue classification in four
South-east Asian and three Latin American countries | IIDE
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Table 2 Characteristics used to define the three intervention categories. Patients were classified daily, and the highest level of intervention
required during the illness episode defined the hnal category

Category 1 (Standard) Category 2 | Intermediate) Category 3 (Major)
MNursing care® Level 1 and no intervention Level 2 or 3 and no intervention
Fluid therapy No IV fluids IV fluids (any) for maintenance or Shock resuscitation or IV fluids (any) for
rehydration rehydration with nursing care level 3
Blood products No blood products Platelets, fresh frozen plasma or Platelets, fresh frozen plasma or
cryoprecipitatet with nursing cryoprecipitate with nursing care level 3
care level 1 or 2 Whole blood, packed red cells or any
combination of blood products
Additional No additional interventions Oxygen therapy alone Oxygen therapy with nursing care level 3
ibe FVentions Respiratory support (e.g. CPAP)
. Divretics withowut other specific Inotropic support
OUtpatlent care ntervent ion Specific treatment for liver, renal or other

organ failure

*MNursing care levels, customised to reflect diffenng practices between sites: 1: in- or outpatient, free to walk around, standard observation
protocol = e.g. & hourly; 2: hospitalised with more stringent observation protocol - e.g. 2-4 hourly; 3: bed rest with ICU level
observation protocol (even if managed outside an ICU) = e.g. howrly.

tAt some sites, these blood products were given in response to abnormal laboratory results rather than for clinical reasons. We classihied
such interventions in the intermediate category.



Table 3 Waming signs associated with disease progression.” Crude and adjusted associations between possible risk factors and devel-

opment of severe dengue disease, defined in terms of requirement for major intervention, are presented. Overall, 79 patients required major
intervention berween days 4 and 7 of illness and had clinical and laboratory information available for the previous day. Six-hundred and
ninety-one patients were available as controls. For each covariate, the number of cases included in the analysis who progressed, versus the

number of controls who did not progress, is presented in the table

N Cases (%) or

N Controls (%) or

Univanate

Multivanate

Predictor mean (95% CI) mean (95% () OR (Pevalue) 95% CI OR (Pevalue) 5% CI
Age group

<15 years 435 (63.0) Reference Reference

215 years 256 (37.0) 0.70 (0.167)  0.42-1.16 0.34 (0.002)  0.17=0.68
Continent

5E Asia 579 (B3.9) Reference Reference

L America 112 (1.62) 0.93 (0.816) 0.48-1.77 2831 (0,013)  1.24-6.47
Day of illness

4 101 (14.8) Reference Reference

5 197 (28.9) 1.42 (0.386) 0.64-3.17 1.05 (0.917) 0.45-2.42

) 228 (33.5) 1.33 (0.481) 0.60-2.93 063 (0.283) 027-1.47

7 155 (22.8) 1.22 (0.e36) 0.53-2.83 0.58 (0.237) 023-1.44
Abdominal pain and/or tenderness]

Mot present 528 (764 Reference Refergpce

Present 156 (22.6) 5.84 (<0.001) 3.57-9.54 @ffiﬂ_mu 2.09-5.9
Lethargy$

Not present B2 (97.2) Reference Reference

Present 15 (2.2 6.49 (<0.001) 2.81-15.01J0.699 (<0.001) 3.17-36T
Mucosal bleeding**

Mot present 18 (B9.4) Reference Ref

Present 72 (10.4) 3.11 (<0.001) 1.78-5.42 287 (0.002) 5.5
Haematocrit 423 (40.8-43.7) 41.8 (41.5-42.1) 102 (05a1) 0.95=1.10 1. 1.07
imcreasett

iper 1% increase)
Platelet decreased?
(per 10 000/ul)

70 000 (57 00082 000)

104 000 (100 000=109 000)

1.16 (<0.001)

1.07-125 .18 (<0.001) 1.08-1.23




Utilities and Limitations of the World Health

Organization 2009 Warning Signs for Adult Dengue 2 | IIDE
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Table 3. Performance of yramimng signs (WS) for predicting Table 4. Perf e of warning signs (WS) for predicting
dengue hemorrhagic fevey (DHF))in=1507). severe dengug (SD) () = 1507).
e S

Waming 5‘{‘“5 & Ep PPV NP Waming signs 5n Sp PPV NPV
Individual WS Individual WS
Abdominal pain or tenderness 020 073 017 085 Abdominal pain or tendemess g2l 0s2  0oe 057
p— vomiting 09 et i e Persistent vomiting 008 093 018 085

Hepatomega 000 099 006 084
Hepatomegaly 001 09 020 081 epatomegaly

. i Hematocrit dse and rapid platelet count drop 005 094 009 089

Hematocrt rise and rapid platelet countdrop 008 092 017 083

Clirmical fluid accumulation 002 058 016 087
Clinical fluid accumulation 002 09 098 083

Mucosal bleeding 017 082 010 089
Mucosal bleeding 042 088 031 093

Lethargy* 034 056 017 076
Lethargy™ 033 055 028 061 = -

coun

W5 count*

Any number of seven WS 0% 078 0I5 096
Any number of seven W5 aaraas o 0se 077 Any number f six WS (without lethargy) 071 055 010 097
Any number of skx WS (without lethargy) a8 o057 0399 096 One WS 058 069 012 096
One W5 aet QM L1508 Two WS 032 088 012 09
Two W5 a4 03 05 095 Three WS 015 095 012 096
Four W5 004 09 014 094 Five WS 002 100 009 096

Specific: persistent vomit, hepatomegaly, haematocrit/platelet, clinical fluid
accumulation
Poor sensitivity but good negative predictive value



Utility of warning signs in guiding admission and

predicting severe disease in adult dengue it | [IDE
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BMC Infectious Diseases 2013, 13498
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Table 4 Performance of individual warning signsn predicting DHF and SB-ingutpatients /N
Warning sign (DHF 14V IN =70) (OHF 11V N =43) ( soin=13

sn Sp_ PPV NPV Sm Sp PPV NPV Sm Sp PPV NPV
Abdominal pain (N =88) 31 78 25 83 37 78 18 91 38 77 6 o7
Persistent vomiting (N= 16) 7 Q6 31 82 9 Q6 25 89 23 g & 19 o7
Clinical fluid accumulation (N= 1) 1 100 100 82 0 100 0 89 0 100 0 o7
Mucosal bleeding (N = 154) &1 64 28 &8 100 &7 8 100 62 a0 5 2]
Hepatomegaly (> 2 cm) (N=2) 1 100 50 82 0 2] 0 89 0 2 0 o7
1 in hematocrit: rapid | of platelet (N = 10) 14 100 100 84 9 o8 40 89 31 o 40 el
Any warning sign (N = 203) 9 52 27 a1 100 52 21 100 100 48 & 100
I'wo warning signs (N=61) 33 &8 38 85 a7 88 33 93 456 &5 10 2]
Three warning signs (N=7) [+ 99 a7 82 9 99 57 a9 a8 98 14 97

Specific: persistent vomit, clinical fluid accumulation, hepatomegaly,
haematocrit/platelet
Poor sensitivity but high negative predictive value
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Other predictive algorithms for
dengue severity



Predicting dengue severity

161 Dengue cases

@
| IIDE
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Tanner PLOS NTD 2008;2:€196

Singapore adults
Viethamese children and adults

Decision Mode Feature OR Qf’g"ﬁc," pyalue
Platelet count < 108,000/'mm® 24,7 200,202 < 0.001
Ci= 209 26.0 180, 375 < 0.001
DV IgG = positive 3.1 2.0 4.8 < 0.05

55 low / 106 high
PLT = 108,000 PLT = 108,000
23 TowT o high A2 low /103 high
G Ct> 203
3 | igh 1 fowe / 47 high
DV IgG = posithv OV IgG = negative
19 fow s 12 high 12 low / 37 high
Interpretation:

Il Frobaeble severe dengue

Bl Likely severa dengue

I Likely non-severs dengus
Il Frobeble non-severe dengue

Marker of severity: platelet <50,000
Sn 78.2% Sp 80.2%



Predicting dengue severity
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Total
Potts PLOS NTD 2010;4:e769 Non-severe dengue + OFT 1193 100.0%
even: dengue i7 100.0%
Thai children | ' |
WRBC count<=83() WEBC couni=8 300 {low risk)
MNon-severe dengue + OFL 808 67 8% [Non-severe dengue + OFT 384 322%
Mevere dengue 36 973% Severe dengue 1 27%
1
| |
e Monocytes—=0.1) %o Monocytes=2.0% (low risk)
Mon-severe dengue + OFT - 716 60.0% Mon-severe dengue + OFT 93 78%
Severs dengue I 97 53% Severs dengue 0 0.0%%
1
1
Platelets==160200levated risk) Platelets=1602200
on-severe dengue + OF1 204 17.1% Mon-severe dengue + OFL 512 42.9%
24 H4.9% Severe dengue 12 32.4%
1
| |
levated risk) Het=40.00 (low risk)
e+ OF1 413 34.6% Mon-severe dengue + OF1 99 £.3%
vere dengue 12 32.4% Severe dengue 0 0.0%

Figure 1. CART algorithm #1 for identifying patients who subsequently developed severe dengue (defined as WHO criteria for
dengue shock syndrome, D5S) using dinical laboratory data obtained within the first three days of illness. Each node is shown with
the selected splitting variable, the number of patients with severe/non-severe or OFl, and the proportion of each from the parent node. Terminal
nodes are marked as ‘elevated risk’ of severe dengue illness, outlined in red, and ‘low risk’ of severe dengue, outlined in blue.



1

Mo gevens dengie
Beveredenpme

‘alal

+OF 1147 100,04
83 100.0%

| IIDE
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WHC count<=1 3T R0 3700 (loww risk) and Epldemlolog}r
Monesevere dengue +0OF 1009 88 .8% severe dengue +OFT 128 | 1.2%
Severedengc B3 100.0%) 1Severe dengue o 0.0%
.-'H":l""- i5m
Momrsevere dengue = OF1 458 39.9%
Severe dengne B_9.6% Potts PLOS NTD 2010;4:e769

FuMeutrophils=-=68.10 | hw risk )
severe demgue +OF 125 10.98%

Severe denpue

Sa Mewtrophils-=h il
Moi-aever: dengue+{HF 333 29.0%

& 9.6%

Platedet count=2 91000 ( low risk)
(Mom-severs dengue + OFL 80 7.0
Severe dengue 00

ART=35 0
Nomeseven: dergue + (0FT 561 48.49%

75 W4

Severe denpse

AST==50.0
Mon-severe dergue +0H
Severe dengue

s 27T
15 1810

Thai children

43 21.2%
60 T1,3%

Platelet coun 1==2 52N
Moi-sevens dengue + O0F 246 21.4%

Fevers dengue 15 18.1%

Plateler count=282000 low rlsk)
Mon-severe denpue+0H 72 6.5%

Severe demgue 0 0.0%

e N

Apea=6. 73 (Jow risk)
oresevers dempae = OF 100 8, T%
= uvcn:d:ng.lc 1 1.1%;

Seven: demgue

T
M OF] 146 91.2%

Figure 2. CART algorithm #2 for identifying patients whe subsequently developed severe dengue [defined as WHO eriteria for
dengue shock syndrome, D55, or dengue with significant pleural effusion) using dinical laboratory data cbtained within the first
three days of ilines . Plewral offu don inds [PEN=15was used a3 the critenion for Sgniicant plawral sffieson. Each node i shown with the sdacted
splitting variable, the number of patients with severs/non-severe or OF, and the proportion of sach fom the parent node. Terminal nodes ane
markad a5 ‘aleyatad rigk’ of seyara damus illre=s ouilirsed in md and 1ow sl of sevare dapmuse outlirmd in Blus.



Predictive value of simple clinical and laboratory variables
for dengue hemorrhagic fever in adults

Vernon J. Lee a-‘b'*, David C.B. Lye®, Yan Sun b, Gina Fernandez®,

Adrian Ong*, Yee Sin Leo®

1973 dengue patients at TTSH, 2004, 118 had DHF, 82 developed DHF after admission

Journal of Clinical Virology 42 (2008) 34-30
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Variables Univariate factors Multivariate factors

Odds ratio 95% CI Odds ratio 95% CI
Presence of bleeding 40.8 24.0,69.2 237.6 51.9, 1087.1
Rash 1.61 1.03, 2.53
Pulse pressure (mmHg) 0.98 (.95, 0.99
Lymphocyte proportion (% ) ¢ 0.98 0.96, 0.99 0.94 0.89, 0.99
Platelets (= 10°/pL) 0.99 0.98, 0.99
Urea (mmol/L) < .10 1.01, 1.22 1.31 1.12, 1.55
Total protein (g/L) — 0.89 (.85, 0.93 0.79 0.71, 0.87
Alanine transaminase (IU/L) 1.001 1.001, 1.003
Aspartate transaminase (IU/L) 1.001 1.001, 1.002
Gamma glutamyl transpeptidase (TU/L) 1.002 1.001, 1.003

Utility of investigational laboratory markers predictive of DHF compared with the predictive probability equation utilizing clinical and laboratory predictors in

this study

Variable Sensitivity (%) Specificity (%) PPV (%) NPV (%)
sTNFRE0® cut-off 1.6 ng/mL 2 days before fever abates (25) &7 80 66 69
Dengue viral load >5.7 log on day fever abates (24) - - 88 95

Free secreted NS1° =600 ng/mL (26) T2 79 Bl 69
Platelet-associated IgM =20 ng/10° platelets (27) 49 092 - -
sTNFR759 =53 pg/mL predicted DHF with shock vs. no shock (28) a3 34 27 95
Outcome of predictive probability equation, In ® = —2.9 83 84 I8 99
Outcome of predictive probability equatior}, Int2- = —5.1 98 60 10 =00

.




Decision tree algorithm in deciding hospitalization for adult
patients with dengue haemorrhagic fever in Singapore 1‘; | IIDE
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Prasantation to 1855 DF
VOLUME I4 NO 9 PP I1I54=1159 SEPTEMEER emergency depariment | 82 DHF
S .t. .t d t. d. t. I istory of bleeding?
ensitivity and negative predictive value . \I -
preserved J —

epe - . ,ﬁ‘.j;;;:;,}n.h (o risk - admit) ) 122 OF
Specificity marginally lower S _(mmol_— \”'g'“"’”')smHF

H
sa0 | 240

FJ\H . N 383 OF
{fib;]-pratain 'm'i'?} High risk - admit ) | {o qpe

-~ 3 _—

= 7.0 =&7.0

409 DF " 850 DF

/
‘ High risk - admit o DuE | Low risk - dischange 0 OHE

Sensitivity  Specithcry PPV NPV Owerall

Variable (%) (%) (%) (%) accuracy (%a)
Decision tree 100 45 h 100 45
Outcome of predictive 83 a4 18 99 a4

probability equation »-2.9

(Lee et al, 2008)
Cutcome of predictive 98 &0 10 =99 62
probability equation >-35.1

(Lee et al. 2008)




Validation of Probability Equation and Decision Tree in Predicting Subsequent
Dengue Hemorrhagic Fever in Adult Dengue Inpatients in Singapore
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Tun L. Thein.* Yee-Sin Leo, Vernon L. Lee, Yan Sun, and David C. Lye

Am.J. Trop. Med. Hyg., 85(5). 2011, pp. 942945

Validation of the probability equation and decision tree in the 2007
cohort for predicting progression to dengue hemorrhagic fever

Sn (%)  Sp(%) PPV (%) NPV (%)

Probability equation

2004* Cohort 08 60 10 99
20071 (the whole cohort) Q4 17 16 94
2007 (PCR positive only) 97 14 22 94
2007 (serology positive only) 92 17 13 94
Decision tree
2004* Cohort 100 46 8 100
2007% (the whole cohort) 99 12 16 99
2007 (PCR positive only) 100 10 22 100
2007 (serology positive only) 99 13 13 99
2004 cohort: n=1973, DHF 118 Sensitivity and negative predictive value remain
2007 cohort: n=1017, DHF 215 good

Specificity lower
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Table 1. Dermographic and clinical characteristics of dengue inpatients at Tan Tock Seng Hospital, Singapore, 2006 - 2008

2006 (n = 468) 2007 (n=1005) 2008 (n=793) p-value

Demographics

Age (years) [median (IQR])] 34 (27 -42) 35 (27-45) 35 (26-45) 0.045

Male gender 327 (69.9) 657 (65.4] 536 (67.6) NS

Charlson score =3 8(1.7) 13 (1.3) & (0.5) M5
WHO 1997 classification

Dengue fever 292 (B2.4) 578 (57.5) 498 (62.8) 0.045

Dengue hermorrhagic fever 122 (26.1) 332 (33.0) 239 (30.1) 0.025

Dengue shock syndrome 26 (5.6) B4 (6.4) 34 (4.3) NS
WHO 2009 classification

Dengue without warning signs 80(17.1) 214 (21.3) 130 (16.4) 0.018

Dengue with warning signs 282 (60.3) 574 (57.1) 512 (64.6) 0.006

Severe dengue 100 (21.4) 207 (20.6) 144 (18.2) N5
Treatment

Intravenous fluids ever given 432 (92.3) 902 (89.8) 696 (87.8) 0.038

Blood ever given 5(1.1) 8 (0.8) 3 (0.4) NS

Platelet ever given 53 (11.3) 85 (8.5) 62 (7.8) NS
Outcorme

Length of stay, days™ (IQR) 4.2 (3-5) 3.8 (3-5) 38 (3-5) <0.001

Intensive care unit admission 2 (0.4) & (0.6) 0 0.051

Death 2 (0.4) 3 (0.3) 0 NS

Cost saving USD1.4million in 2008



Predictive Tools for Severe Dengue Conforming to World
Health Organization 2009 Criteria

Luis R. Carrasco’, Yee Sin Leo™, Alex R. Cook™®*®, Vernon J. Lee®™%, Tun L. Thein®, Chi Jong Go®,

David €. Lye™” ' PLOS |NEGLECTED

TRECPICAL DISEASES
July 2014 | Volume 8 | Issue 7 | e2972

Fatients admitted in 2006-8
that presented:
-PCR positive
=Mo S0 at presentation
Included in the study: 536
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TanTock Seng.

Unable to derive highly sensitive
or specific predictors for severe
dengue

Heterogeneous groups?
Develops SD FPresants and
develops DHF
9B
114
sc-‘.?eizal?::ma D::f:l_sﬁ 332::.: I:rp san Develops both
' ; ) org S0 and DHF
leakage hemorrhage impairment 47
29 37 5

Table 2. Sensitivity and specificity of the GLMs for the prediction of SD using only PCR-positive dengue.

Setting compatibility Data

Response variable Specificity (Sens=1)

Specificity (Sens =0.95) 5pecificity (Sens=0.9)

resourced PCH
PCR
PCR and seralogy
PCR and seroclogy
PCR

PCR

res ource-limited
resouroed
resourge-limited
resouroed

resourced

Any 5D
Any 5D
Any 5D
Any 5D
5H
SPL

0.01 (0}
0.05 (D)
0.08 (0}
0.10 (D)
0.27 (D)
0.13 (0}

026 (021} 041 (D25}
021 (0.15} 0.37 (0.27)
0.30 (0.25}) 0.40 (0.30)
0.36 (0.30] 0.40 (D30
0.42 (0.35) 0.66 (0.47)
i0.20 (0.14] 030 (D20
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Outpatient dengue management



Dengue management: practical and safe
hospital-based outpatient care B P

and Epidemiology

Paul R. Ingram?®P®, Malcolm Mahadevan®<, Dale A. Fisher®:"-*

Trans R Soc Trop Med Hyg (2008), doi:10.1016

Criteria for outpatient care: <60 years, not immunocompromised, no co-morbidity,
good social support, able to drink, able to attend daily clinic review, platelet >50,000,
no haemoconcentration, confusion, severe abdominal pain, bleeding or shock

Table 1 Comparison of demographics, laboratory findings, disease severity and outcomes of those patients who received
hospital-based care

Hospital-based outpatients Inpatients P-value

Mo. of patients 118 221
Age (years) (mean £ 5D) 35+13 44115 <0.001
male (n) (%) 81 (69%) 114 (52%) 0.003
Platelet count on admission (=10%/1) (median [IQR]) 82 (68—104) 51(33—81) <(0.001
Platelet count nadir (= 10%/1) (median [IQR]) 72 (58—84) 35 (18—61) <(0.001
Disease severity (%)

DF 118 (100%) 181 (82%) <0.001

DHF /D55 0 40 (18%)
Length of stay in clinic/ward (days) (mean + SD) 1.8+1.3 3.8£2.5 <0.001
Died (n) (%) 0 2 (1%) 0.042

IQR: interquartile range; DF: dengue fever; DHF: dengue haemorrhagic fever; D55: dengue shock syndrome.



Simple Clinical and Laboratory Predictors of
Chikungunya versus Dengue Infections in Adults

Vemen J. Lee™, Angela Chow', ¥iachul Zheng?, Luis R. Carrasco®®, Alex R. Cook®™37, David C. Lye®,
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Monitor FBC and BP daily
Postural BP

Symptom relief

No NSAID

Medical leave

Look for haematocrit rise
Threshold 20%

Beware drop in haematocrit
Occult bleeding
Haemodynamic instability

To predict convalescence
Defervescence
WCC rises before PLT



Fluid Intake and
Decreased Risk for
Hospitalization for
Dengue Fever,
Nicaragua

Eva Harris,* Leonel Pérez,t Christina R. Phares,*
Maria de los Angeles Pérez,i Wendy Idiaquez,t
Julio Rocha,§ Ricardo Cuadra,§
Emelina Hernandez, Y Luisa Amanda Campos,t
Alcides Gonzalez,t Juan Jose Amador,t
and Angel Balmasedat
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EID 2003:9:1003
Encourage oral fluid >5 glasses a day

Table 2. Crude and adjusted odds ratios and 95% confidence intervals for factors potentially associated with hospitalization for classic
dengue fever or dengue fever with hemorrhagic manifestations

Children (=13 years of age)"

Older adolescents and adults (=13 vears of age)®

No. of OF. (95% CIF OF. (93% CT° No. of OF. (95% CIF OF. (95% CIF
Characteristic patients® Crude Adjusted® patients® Crude Adjusted®
Fhud mtake during 24-h 587 403
peniod before presentation
For each additional glass 06806210 0.73)  0.74(0.66 to 0.83) 0.67 (0.3 to 0.79)
=5 glasses 01400810 0.23)  0.19(0.09 to 0.39)° 0.16 {(0.06 to 0.43)
Age 719 —* 464 —
For each additional year 09308t 09T 0.98 (096 to 1.00)
Sex 718 464
Male 393 143 (1.06to 1.94) 201 127{(0.74t0 2.17)
Female 323 173
Distance from healthcare 01 460
facility
For each additional 5 km 213(1681t02.69) 1.46(1.12t01.91) 1.16 (0.92 to 1.46) —
Date of onset of symptoms 700 455
For each additional 13611610 1.37)  1.51(1.26to 1.81) 1.87(1.53 to 2.29) 2.08{1.33 to 2.83)
month
Days between onset of 713 457
symptoms and beng seen
at facility
For each additional day 1.04 (1.0t 1.07) — 098 (0.93 to 1.03) —
Thrombocytopenia 499 227
Tes 189 65(425t09.96) 616 (3.57 to 10.64) 33 331(1.53to 7.15) 3.62(1.24 to 10.32)
No 310 194
Stomach pain 681 439
Yes 370 0.94 (0.69 to 1.28) — 216 1.50 (0.89 to 2.56) —
Mo 311

223




Comparison of the effects of oral hydration and intravenous fluid
replacement in adult patients with non-shock dengue hemorrhagic 2 | IIDE

fever in Taiwan $ Institute of Infectious Diseases

and Epidemiology
Ing-Kit Lee?®, Wen-Huei Lee®, Kuender D. Yang©4, Jien-Wei Liu2* g

Transactions of the Royal Society of Tropecal Medicine and Hygiene 104 (2010) 541-545

The level of plasma leakage is mild to moderate in patients with non-shock dengue hemor-
rhagic fever (DHF grade I and grade II), and the necessity of intravenous fluid replacement
for these patients remai Ds_mutmxﬂtﬂalLWE conducted an observational study in adult
patients (>18 years) with non-shock DHF admitted to a medical centre in southern Taiwan
comparing the effects nﬂnral hydration[group 1(n=19); age (mean +5D) 54.6 + 15.5 years]
and intravenous fluid replacement,|with a volume of >40 ml/kg/day in the first 72 h of hos-
pitalization [group 2 (n=30); age 55.9+ 11.6 years]. No significant difference was found
in demographics, clinical manifestations, and mean peak level of hematocrit between the
two groups. Patients in group 2 had a significantly longer hospital stay compared to those
in group 1 (P=0.007), and there was a trend suggesting patients in group 2 were prone to
develop pleural effusion and/or pulmonary edema. No difference was found in daily mean
pulse pressure, mean hematocrit level, and mean platelet count between the groups for
the duration of the 7 days in hospital. All 49 patients survived. Our data suggest that oral

hydration may be as effective as intravenous fluid replacement for adults with non-shock
DHF and this warrants investigation in a larger series of patients.

Mild DHF can be managed with oral fluid
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Summary

e |dentify mild illness and low risk for
complications for outpatient follow-up

* Resources:
— Primary care
— Dengue diagnosis confirmation
— Daily review with FBC and BP
— Encourage oral fluid
— Symptomatic treatment (avoid NSAID)
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Thank you for your attention

Questions?
David lye@ttsh.com.sg
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