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Abstract

Dengue virus infection it is a global health problem. It is also a major public health issue in
Southeast Asia, including Thailand. Untreated patients with severe infection may cause death. The
application of dengue scoring to predict or diagnose dengue infection severity based on patient
characteristics and routine clinical profiles and laboratory medical examination. Current application
of scoring to predict or diagnose severe dengue infection is use of clinical signs and laboratory
results. To make it easier to distinguish dengue infections, this study sought systematic review and
systematic review of the efficacy of scoring systems in predicting or diagnosing dengue infection.
Published articles were searched from accessible database such as Pub med, Embase and Science
Direct. The studies published in January, 2007 to present, written in English or Thai. The results of
the research were consistent with the 5 selected criteria when the quality of the research was high.
The QUADAS-2 tool has a minimum sample size of 84. Most studies were conducted in Asian
countries. Pooled relative risk (RR) value for predicting or diagnosing dengue infection using dengue
score was 0.910 (95 % Cl: 0.678 to 1.221, p=0.528). Dengue score was more effective for predicting
the severity of the dengue than WHO guideline (p<0.001) (Pooled OR; Random 0.843; 95 % Cl:
0.285 t0 0.497 times). This meta-analysis revealed that dengue risk score is more effective in

distinguishing severity of dengue infection than the WHO guideline.

Keywords: dengue score; meta-analysis; systematic review

° & ' a v Ao a &
1. Un Wenudn 500,000 518 EUENTINTRADTULTS
nmsaaelFanaludgmeiuaisisu uazAL1suNsinelulsanenuia Tnedulng
guszulan Jagiunuiaswmilavesuszvnsian Judn wazdinisaeainmsfaiioussanm 2.5 %

faudesronisingelifaind dsieaulsad [1] uenaindulsadadaldiden fidaidutym

o

Uszana 50-100 aruauselndawe lunqudan  ddgauaisisuguvesUssinaluloue@engiu

513



5ar5mermansiasinalulad

U7 27 atvil 3 waun1my - Jgurgu 2562

sondeslisiumiauszmelnesie Tifanndneglu
ana flavivirus in1suvaweufiauidu 4 Flsvien
\Ju arbovirus Fadulnaiaenanlaegsarsfiiu

wzihlsa laun Aedes aegypti [2]

[ a o W

dnvuen19AdlnNd1AYv0IN1TANLYD

a oA a

lh¥awian de donisluge Tn1izidonsen uas

anfinneden Feaeannignasenaduanvelviy

'
= o =

JrodeFiale 1spiidedaduwsagnidunianis

1

el v

wnndideslasunisidadeegsgnieuazsiniga
AouLinN11z¥onuseLdanoanog1a7umnss
$ududosfinmuihseTinsidsunvasvedlse
o614ln&dn [3] lutaeiifinisindeainisguuse
alilasunissnwmenarliiinnsidedinnuun
Asasramnisandeluifesduliizanionis
wmmaﬁmﬁgﬂﬁmawammmLﬁﬁWi@ﬂﬂiLﬁm
AITUNINTRUTURTIAINA [4,5]
SLUUNTIRAZILUY 19U pediatric logistic
organ dysfunction (PELOD) score wag dissemi-
nated intravascular coagulation (DIC) score 1a
danvsegndldiiiensnsaldnsinisnielungy
Q"ﬂ’;aﬁﬁﬂm%aﬂmﬂmiam%ala%’alﬁﬁ [6]
nsAnwivsdruldszuunisliiasuuy DIC uile
3988 DIC greududmniu Tagldarnismis
ARTNKALDINITLATNITATIINIWBIUSURNS
MamsuImd ionenAMLUANATwBINIAnTe
Ta%auan (dengue hemorrhagic fever, DHF) 1A
mMssfuldiieR (dengue fever, DF) [7]
drulungszuunisneinsallsalusfniiu
nadnsnandinveslsa wuidnsAnwldund
34:%Lﬂuiﬂﬁlﬁliﬂgﬂﬂ’JWEULLN%mﬂﬁam%ﬁﬂ’ﬁﬁLﬁﬂﬁl
FldtinsAnwenissunssoamsinidoliads
A Tnen15thseuun1sWiRg MILINHANITATIAN

MoaUfURN1TMIINI L IMEduazaIn1sneadtinun

514

14Usznou Wewensaivieddasunnenisinide
Ta¥afiad daulfﬁ'ﬁgimﬂﬁgul,mLﬁumﬂﬁﬁu n19
ATIINUNSARTERLAF UV eALNSaNeNSaiNNg
amL%avlﬁgﬂé’faq%ﬁﬂﬁammmL?iﬁM@ﬂﬁLﬁ@ﬂﬂs
wnsn dou neuingen1ssuwsila [8,9] Msfinw
FHIuLMUIIAI U P A INLAZHANI T
el uRn1siunuimlunisaianisaladny

Juusavadlsalisane [10]

'
a

AsaIzveAuuL TNt BaUSunun

1435015919807 Yrudaas1gnauiIdendny

-

Py udeatunats 9 130 eanAanududes
uazdnszuunsiinswideya uasiiledoaguiil
ANULTefer0IuAaLAITANYT N1TNUNIY
1ssaunssueghadusruunayn1siaTgieinu

& Ay a1 A A g o o o p=} a
Wuiaenunyedaidusuauuwsnilailssungu

AUNUIIBUTELANDUY 9 [11]

'
o N

N13AN¥UTTRgUITaIRioNUNINITIN

Y

nssuegaduszuy uaziiasgieAnuiledudy
Anugniesvesnisiindelsadmiunisfaide
h¥adsfonnmaguuss Tnemsldszuunisliasuuu
ieUszidiuAlaesi uavasuussansnimueanis
Aadeluniansandunsiaidolifaied eanis
§uLLiaLLasLﬂuﬁﬁauﬂaﬁugwuﬁ”m%mﬁﬂwﬁ%ﬂu

BUIAR

< ad o a =
2. Q‘UﬂiﬂlLLﬁ%’Jﬁﬂ’] LUUNITIANTI

¥ v

2.1 A5n15auAudaya

v

¥
=] a ¢

iﬂuLﬂuﬂ?i’JLﬂi’]%M@ﬁM?u

Qe

N15398A
(meta-analysis) 310913t AUlISaLA 97
amzdemanlisaian (dengue shock syndrome)

Aaa

wian1sAnelisafiniienn1sgunse (severe

dengue infection) laafiun1sauvannisnalun

4

LUZUIEN WS UNITNUNIULTNT S UUBAENISILAT Y



U7 27 avvil 3 wown1ay - Jgurgu 2562

215815 Imemansuazinalulad
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Andunislaglusunsudnsagy Review Manager
(RevMan) version 5.3 (Copenhagen) [14] n19
Anwrflazdauenanissiudeya (pooled
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5 Database searching (n=1,250)
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= PubMed =170
3 Embase = 555
B
Science-direct = 525
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3 Meta - analysis
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3‘1]‘17; 1 Flowchart of the
process in meta-
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ANSANE lULITBIANULEBIUBIN1SHBAR (risk of
bias) [21] lnelyiAseaiia QUADAS-2 feuseiiiuly

4 Uszidiuvdn laun nsilendtae nmaneaeudedl

a519dl 1 Demographic profile |

11055984 NMslvavesiherunsAnwiuay
JLUTLIAIVBINIINAADY N1TNAdRUAYTLAY

W1n551U8198¢ agulanagunt 3 dalngjdananis

Study Sample collection
Ref. Location
design (n) year

WHO
Age Reference test
classificatio
(years) (confirm)
n (year)

[16] | Prospective 84 Indonesia | 2011-2012

NS-1 antigen detection and/or | 1997, 2009,
15-60
RT-PCR positive 2011

Southern
[17] | Retrospective 498 2002-2005
Taiwan

Meeting one of the following
criteria: (1) virus isolation,
2009
31-66 |(2) positive of RT-PCR,

(3) positive of dengue-titer,

(4) positive seroconversion

[18] | Retrospective | 1253 Taiwan | 2009-2011

- positive DENV-specific real-
time reverse transcription
polymerase chain reaction
(RT-PCR)

- a fourfold increase in DENV- 1997,

Adult specific immunoglobulin G 2009

(IgG) antibody in the

convalescent serum

compared detection of DENV-
specific nonstructural

glycoprotein-1 antigen

[19] | Retrospective 400 Thailand | 2007-2010

1-15 |ICD-10: 1997

[20] prospective 172 Indonesia | 2010-2015

Dengue infection was
diagnosed when acute febrile
patients with axillaries

Adult |temperature above 37.5 °C 1997
were proven positive for
dengue nonstructural protein

(NS) 1 antigen test
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A15199 2 Demographic profile I

Cut off
Ref. | Dengue Variable Sen | pec | PRV NPV AuROC
% % % %
Score
- day of fever - total WBC count (/mm?)
- nausea/vomiting/ - platelet count (/mm?)
abdominal pain - band neutrophil count
- positive torniquet test (%)
- spontaneous bleeding |- segement neutrophil
[16] >7 |- retro-orbita pain count (%) 79.70 | 68.0 | NA NA | 0.860
- myalgia - lymphocyte count (%)
- arthralgia - monocyte count (%)
- headache - anti dengue IgM
- hemoglobin (g/dL) - anti dengue IgG
- hematocrit (%) - NS-1 antigen
(1) epidemiology
- recent travel to Southeast Asia or endemic
dengue fever in Taiwanwithin 1 week
(N clinical symptom
- skin rash
- bleeding sign
[17] >6 - fever 88.10 | 94.90 | 95.70 | 86.10 | 0.958
- headache, retrobulbar pain
- bone pain, myalgia
- Gl symptomst
- absence of cough and rhinorrhea
(Ill) differential diagnosis
- fever > 7 days
- identified infection focus
Model 1 (dengue illness 4 days)
- age (65, <65 years)
- minor gastrointestinal bleeding
- leukocytosis (WBC >10x 10° cells/L)
(18] >1 100 | 76.1 NA NA 0.917
- platelet count (100 x 10° cells/L)
Model 2 (dengue illness >4 days)
- age (65 years, <65 years)
- leukocytosis (WBC > 10 x 10° cells/L)

518
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A1519% 2 (5ip)

Cut off

Sen | Spec | PPV | NPV
Ref. | Dengue Variable AuROC
% % % %
Score

- age (year) (> 6, <6)

- hepatomegaly hematocrit (%) (> 40, < 40)
[19]1| >115 - SBP (mmHg) (<90, = 90) NA NA NA NA | 0.7591
- white cell count (/uL) (> 5000, < 5000)
- platelet (/uL) (< 50000, >50000)

- sex
- age (year)

- dengue serotype

- degree of hemoconcentration (%)

- lowest albumin concentration at critical phase
[20] >2 82.47 | 70.42 | 79.21 | 74.63 | 0.8536
- degree of hypoalbuminemia (%)

- lowest platelet count (x 1,000/uL)
- elevated ratio of AST

- elevated ratio of ALT Sodium concentration at

critical phase (mEg/L)

Patient selection[

Index Test

Reference Standard

I

Flow and Timing

I

1 ]

i Il I ] 1 i i
1 1 I U 1

|
r 1 ' I 1
0% 25% 50% 75%  100% 0% 25% 50% 75%  100%

Risk of Bias Applicability Concerns

-High Unclear . Low

31]17; 2 Risk of bias and applicability-concerns: A review of authors’ judgments about each domain

presented as percentages across the included studies. Proportions of studies rated as “yes”,

“no”, or “unclear” for each QUADAS item
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5UN 3 Funnel plot LAAINIIATIVABUBARIMN

ASANUN

nsAmdengUhedalddnian udlininudsdunis
guilunisluseausi wilasarndunisiinanis

nagoun1Uszenald n1susuiliuluy 4 Ussiau

a v

nuidendanAnwlifianudsseglusedugedy
Ingiianudeseglusyiue & 1 nu Addlddaau

Tusunisldnisdradeiiilunnsgrulaeialuly

a o

nstiudunsinalitaiman I

o

1 U3y NllsEAU

g198smsmaaeuiiluninsgiu Wresdnisdne
windnlunisiganeasuunldiisuiAgsiunis
nagouiiluunsgulusuian aziuiipfives

a v

s1eu3Tets 5 130 dulvgifanudsdlunis
Anoafisn ﬁqgﬂﬁ 3

Anaasulayld funnel plot [22] Urunld
Tun1snsraaeusnfann1sANNN (publication
bias) AATIERANVUINENTNE (effect size) WU
n1snszagvesgauunsmliiauuing fguil 3
Fofunsanuitenfiannnsifus A1 RR Tunns
wenseiviedtadenisiadelidaiisiennis
UL 0.91 (95 % CI: 94.02 to 97.92) (JUil

Y

aA) 85unelai1n1519 WHO guideline Tunns
nensaIvseItaden1santalhanedlannding
19 dengue score ualifimnuunnmataiulunia

a0f wazHan1SNAABU heterogeneity wuanlaidl

o o

anudueniusodaliduddey (°=96.47 %, p<
ypapunmatnelInun1svsAuldlundvesnis 0.001)
Cucunawangsih, 2015 - g 3 [A] — U S S— [B]
Ing-Kit Lee, 2016 . e -4 —i
Ko Chang, 2009 B [ | . —
Suhendro Suwarto, 2016 | L 3 = —
Surangrat Pongpan, 2013 — ] . '.'
Total (fixed effects) =1 ’ = ‘
Total (random effects)  — <> - B —
: — e a— I — —
0.1 A s 10 0.1 1 10
Relative Risk Odds ratio (no effect)

JUN 4 Forrest plot (A) uanswanudessiaaniraensly dengue score lunsnensalnieidadenis
Andelisaiisnoinisgunse waz (B) navasnishd dengue score 'y WHO guideline Tunas

Wensaivzedtden1sAnde I FaANaINTIULS
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UITENE 5 1399 NAALUIUIILATIEI U

f

nsfnwadell lunmsldsziunzuuu Ineglddeoya
911N eAdINLaTeYANITATIINIIT B
Uftansuldsufunasinsitedunisiaide
1’;%’6L§aﬁmmi§umn 910 funnel plot Wu31N"13
nsz1evasgauunwlalannng Fagudt 3 dedu
nsenulundaiideniannisiiad dr RR Tuns
weansaindeddedenisindelafaifaiaae
dengue score (Pooled RR; Random 111U 0.910
(95 % Cl: 0.678 to 1.221), p=0.528 o5u18169
11514 dengue score aunsavaNAINILAL IR

91M157uL3319ANIIN51Y WHO guideline fiAa

A151971 3 Meta-analysis of odds ratio

K%

upnAnsuegslifidedAey

59891358 5 1309 f51uaufeg1959y
3,314 AU NUATRASNSIANNLANA9AY baTlAny
Wuenwus (Cochrane Q test, p-value <0.001,
l-square = 96.68, Tua-square = 4.24) ﬂﬁju Alasu
n53dasunsindolafauiaiidae dencue risk
score mzﬂimjauaﬂmmLfﬁ"awiammﬁqmmiﬁ
An11n1519 WHO guideline agnaiitdnAry (p<
0,001) (Pooled OR; Random 0.843 111; 95 % ClI:

0.285 4 0.497 1111) §am15197% 3 azLfiuléd

'
al

Adeanilngliinadiiniy OR = 1 (Uil 48)

New Intervention Old Intervention Odds ratio Weight (%)
Study . o 95% CI z P ) Rando
(Dengue scoring) (WHO Guideline) (OR) Fixed -
Cucunawangsih, 2015 73/85 69/85 1.411 0.623 to 3.195 4.57 18.92
Ing-Kit Lee, 2016 69/176 1008/1253 0.157 0.112t0 0.219 27.49 20.78
Ko Chang, 2009 89/101 175193 0.763 0.352 to 1.654 5.10 19.13
Suhendro Suwarto, 2016 1471172 101172 4.133 2.454 to 6.963 11.23 20.20
Surangrat Pongpan, 2013 203/400 4721777 0.666 0.522 to 0.849 51.61 20.97
Total (fixed effects) 581/934 1825/2480 0.616 0.522t0 0.728 -5702  <0.001 100.00  100.00
Total (random effects) 581/934 1825/2480 0.843 0.285t02.497 -0308 0758 10000  100.00
Test for heterogeneity
Cochran Q test or Chi-square (xl:. = 120.62 Tau*=4.24 DF= 4 Significance level = P < 0.0001

12 (inconsistency) = 96.68% 95% Cl for I* =

94.43 to 8.02

4. afiUsemna
nMsnumuauitediisafunismennsel
‘vf%amﬁﬁaﬁamiaﬂL%ala%’alﬁﬁmmi@mm Ny
iAdodinmet 5 Fos nuderis 513es daonw
wanasfulunatsyszidu feludeswangy
f19813 FBN13ATIUNTITY n1sUsEendldNans
ATIAMNIRIURURNITNINITUNNE WageInTNg

Aaln tleUssifiuauninlaeldinuanves

Cochrane [23] wuiriiagiuuegluniszauning
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