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## 4974732930 : MAJOR PEDIATRICS
KEY WORD: DENGUE/ DENGUE HEMORRHAGIC FEVER/ LACTATE/ HEMODYNAMIC
MONITORING/ CHILDREN
NAVARAT RUNGTEERANON : CAPILLARY LACTATE AS A POTENTIAL

HEMODYNAMIC MONITORING TOOL IN PATIENTS WITH DENGUE VIRUS
INFECTION .
THESIS ADVISOR: ASSOC.PROF.APICHAI KONGPATHANAYOTHIN, 52 pp.

Objective: To study the potential of capillary lactate as a hemodynamic monitoring tool in patients
with dengue virus infection

Design: Cross-sectional analytic study

Setting: Pediatric ward, Chulalongkorn hospital and Sawanpracharak hospital, Nakornsawan.

Pateints: Children with Dengue fever or Dengue hemorrhagic fever,during June 2006- May 2007

Methods: General data were reviewed. Capillary lactate was measured during febrile stage,
within 6 hours after toxic stage and 12 hours thereafter and at recovery stage. Quantitation of right pleural
effusion was done by ultrasonographic studies on the day of recovery stage. Requirement of intravenous
fluid solutions were recorded. Collective data were analysed and correlated to lactate (normal <2.2mmol/L
versus abnormal >2.2mmol/L)and patients data.

Result: Twenty-eight serologically confirmed dengue virus infected patients were recruited (mean
age10.6+2.76years,57%male). Initial capillary lactate was significantly different (p=0.03) among patients
with dengue fever (DF,2.2+0.62mmol/L,n=13), dengue hemorrhagic fever(DHF,2.6+0.61mmol/L,n=10)
and dengue shock syndrome(DSS,3.2+0.58mmol/L ,n=4). All patients with normal initial lactate
(1.8+0.26mmol/L,n=11)received intravenous fluid of less than 650ml/m2 in the next 12 hours and none
had pleural effusion index of >5% at convalescence. Among patients with high initial
lactate(3.0+0.46mmol/L,n=16),the patients with decrease subsequent lactate receieved more intravenous
fluid and developed, more pleural effusion compared to patients with increase lactate , No patients had
initial lactate level higher than 3.7 mmol/L in this cohort

Conclusion: Patients with dengue virus infection with normal lactate at defervescence stage had
mild clinical presentation. In patients with high initial lactate, serial monitoring of lactate level may be

beneficial for guiding intravenous fluid therapy.
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@159 2 WHO Criteria for classification of severity of dengue infection

¥ Criteria for dengue fever

® Headache , retroorbital pain, myalgia/ arthralgia, Rash

® Hemorrhagic manifestation (petechiae and tourniquet test positive) leukopenia

®  Criteria for Dengue Hemorrhagic Fever

®  Clinical: Positive tourniquet test, petechiae,ecchymosis or purpura, bleeding
from mucosa injection sites or other sites ,hematemesis or melena

® Lab: Thrombocytopenia (< 100,000/mm3)

® Evidence of plasma leakage by one or more

®  Hemoconcentration (> 20 % increase in hematocrit level or > 20 % drop in
hematocrit following treatment with fluids as compared to baseline)

® Sign of plasma leakage ( pleural effusion , ascites or hypoproteinemia)

®  Criteria for dengue shock syndrome (DSS)

|

All of DHF criteria plus sign of circulatory failure rapid and weak pulse ,narrow
pulse pressure (< 20 mmHg), Hypotension for age — cold and clammy skin and

restlessness
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1) Tuiln.a. 2004, 11 scientific organization led by The Society of Critical Care
Medicine, The European Society of Intensive Care Medicine and the International
Sepsis Forum IadnyuTeq “Surviving Sepsis Campaign guideline called for an
early goal-directed therapy using clinical, laboratory and invasive and non-invasive
monitoring to improve the outcome of septic shock.ﬁm'ﬁmi’mmiﬁﬂyWiN?]ﬁ
a @ & - 2 v as ' 4' - 1 <
INYINUY sepsis NIv septic shock Tﬂtulmﬁ':ﬂummummnmnmsmn:n15ﬁnmmn

. . 1 A’ ; A\l Al 4 4 o v
modified Delphi method Wu31 M3uvus lactate Tuidealudihenguidesnds i

@ A o ﬂ g < A d’ Ay A ' 1A

m’;:mmﬂuTammt umuﬁmmnn:mﬂﬂ“lﬂmmmameﬂquminmﬂ"lmwmwa

(tissue hypoperfusion)

2) uiln.f. 2001, Shigeaki Kobayashi iazane Iévimsanyifeadu Serial
measurement of arterial lactate concentration as a prognostic indicator in relation to
the incidence of disseminated intravascular coagulation in patients with systemic
inflammatory response syndrome Taafiny191n 14 ﬂu‘ﬁﬁnnzSystemic Inflammatory
Response Syndrome, 6 ﬂuﬁﬁm’w severe sepsis a2 ﬂ‘u‘ﬁﬁmiz septic shock 1
n13A329901 lactate TuideaTaniuen arterial catheter udinigiloueusw. nazify
ﬂﬁammfu‘vlﬂ 4 %Tmli‘lunm 4 U WY1 serial arterial lactate measurements
annsaldviungnadwinlaia (poor outcome) “lué'ﬂmma’ﬁ':'lﬁ' F3n13AAn1IY DIC 819

~ o A a o a A J =~ 1 y
Hunumawyiiduwnisutiavesnsai lactate s luauldszerIngamari

@1

3) Tuila.g. 2000, Hartherill M, Waggie Z, Perves L, Reynold L,Argent A. &
Mmsfine “lué'ﬂ’mlﬁﬂ 46 ﬂuﬁﬁﬂnz‘?‘fancﬁam’hn1uﬂu§"ﬂymgﬂu pediatric intensive
care unit 1a8y1113A329 serum lactate W5ONALUATIY arterial pH, whole blood base
excess, standard bicarbonate, serum electrolyte Wi310150n 1 lactate Tusﬁaﬂqa
(hypertactatemia) ansavinnemsiianadnia a1 1ugihediinneSen naz i
Lactate Tuideafinizusnsudhinergannndt >smmoli iudnidnimsidedia

& Tasiian Likelihood ratio of 2.0 %
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4) Tuiln.#.1997, Duke TD, Butt W, South M, @tinsdinuludibodn 31 auniinne
sepsis syndrome %38n13¢ septic shock 1a8%1111539 arterial lactate W3ouRL heart
rate, mean arterial pressure, arterial pH, base deficit, gastric intramucosal pHilag
DCO, (intramucosal carbon dioxide tension minus arterial partial pressure of carbon

4 v
dioxide) $39UTATUITAYT HAI9IATIU 12, 24. 48 F2T39@ 1031 WU A1 lactate Tu
A Ao o [ [ 9 @ v a Y o A Aa v a v
deanialunar 12 Hiluandsnnsudnsny Wudnldinnenndsdia ldisinims
19 heart rate, blood pressure, base excess, or measures made by gastric

tonometry(23)

oy . . v < [
5) Tuiln.#.1997, Hatherilli M, Sajjanhar T, Tibby SM, tazane Iddnuludihamnanaa
WA 15a1 lannisuaduiia i Pediatric intensive care unit (PICU) Tag4i1n15as10

9 ' v
serum lactate, base excess YMZITNFY HagnAIIMIUNN 6 H2 Tusiiilu wudaen
lactate TuideaMnIzUsNSUIH PICU AliAI00 316 mmol/L wuludihenidedia
oY 4' Aaa . o é 9 o a 9

1nnIdYIeNTeArIanINMIFIAR Gaanusaleinng Temmfanzimsndeuaiun

18 Taeii sensitivity of 50%, specitivity of 90%, positive predictive value of 68% e

6) 1uiln.a.2004, Anthony F.Rossi tazamz Taanurlugihednndidalsawalafinig
nasutialu Pediatric intensive care unit (PICU) 103111384 Goal-directed medical
therapy and point-of-care testing improve outcomes after congenital heart surgery
1 a ' - o o v J 9 1
WUINIATIIAAAINAT lactate Tudeamansminnlslunisnensainadnivesdiie
@ 1w 9 :/l @ 9 ¥ vl o oA [ A v - :/I
nagaala sammamssnugihonasmiaafiondonisaaaugai lactate lwidealasas
9y
ithmssnun1isian lactate luideanduinganlnd-wuieasmseaeludihonguil

aaay "7

7)1uila.#.1999, David B Pyne wozane [@Anu NS 8e hand-held portable
Lactate Pro Analyser #1301 lactate Tuidoas1n capillary blood 13 sumeunu
inFoeias lactate 3 N384 il the ABL 700 series Acid-base analyzer, YS! 2300,
Accusport Taga1lid291 hand-held portable Lactate Pro Analyser @131503@f1

lactate Twdoa'l&gndes, wiud Houminunissau™
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8)1uiln.#.2001, J. BOLDT, B. KUMLE, S. SUTTNER and G. HAISCH l8@n11n13
ﬁuﬂ%G battery-powered handheld lactate analyser (Accusport), a bench-top blood
gas analyzer (Chiron 865 series) 1Sauiisunuian lactate Tudennninsesia
mnasgvesTseneuna An ludiaefiininelu 1cU Tasagaudadn handheld
lactate analyser (Accusport), a bench-top blood gas analyzer (Chiron 865 series)
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3. fihehiilsanerndiuaumaiisihliie lactate Tuideagiegnou 1su Tsarials, Tsn
a a AR 9
Anln@ansmaueddy, Tsawman iudu

4. ghenlfandsnInsamsine

2. NMSAUINLAUIARIBENY (Sample size)

A\

g \ ) (9 ) L N t:ld' ' 1
Mgt Ndmsulssuney 2 nqu 1unimw"lummmmmuﬂiﬂﬂu

A7

inudednguiilefiiiu DF, DHF $119u 5 aw/ngy

Y

DF;1.2,1.9,2.3,2.9, 33
s W1 =2.32, 51 =0.83
> DHF :2.4,2.7.28,35,3.7

y 12 =3.02,s2 =0.55
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P UNUgAT n = 2(Zy ,+2,)°0°
(M1-p2)°
» 02 =(n,-1)S,+(n,-1)S,?

n+n,-2
> fmuas oL =0.05, Z, =1.96, = 0.1, Z, =1.28

» 1dn=2(1.96 + 1.28) 2 x0.496

3. NSRUNALAZNIGIA (Observation and Measurement)
[~ as '
N15LINLIRIIAENY (Sample collection and storage)
a A o o o 9) 1
- Mmamziueaii Tagunnailszimedilae
A 4 A A P A A Yy A o A g o

- MBAMINTIIIAeALSNMIE M58 LYNUSNAIdIABAAY 1HBINY clot blood $1UU
2 & & TudusunueuTsaneia uazluiuneuseninlsaneruia NeaIAI198UTUMT

¥
aawe 1smasd MnsasieTasanfuddenundnms Armed Forces Research Institute of
Medical Sciences (AFRIMS) Tagl4935n1sasaadaszauniiquiudelsnldideasen
(Dengue Antibody Titer) #2835 ELISA lunsaingilaluiing ELISA Sudusainuansald
wa positive PCR 1 1@

{ " T Q. -~ 4’ : ) a L] é s
- nqumedynauty Idsunsmzdeantmsinamlng suifluarunilsuesnsquasnu

4 o ; ] [ P H U
(Wailu hematocrit) niiudeanauniuie l¥1un13via lactate Tuidea
- fihgfiaadaihlsalfideasenynaufimsmiiiuveslsassosisn Aeszeriiil 14 v1d5y

9 .
MILneaInaeiiie i uIu 1 neaasUUIATeINII9 AR lactate Tuinen
- fthohasduilulsn ldideassnnnauiinsduiiuveslsadhgszezdi 2 Aeszeringa
v ldsumanzideannilaeiinidenssuiumsasiamaanududuveuien
i d’ v a o ' é [ v oA °

(Hematocrit) Nideuzamundsuiiudiuninuesnssny Tasuivuaeasiuiy 11eaad

A'l @ v A ‘L [ 9 a
VUIATEATI93AAT lactate lwidea Tamwiznmielu 6 Filuanasnndnszezingn uag
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v v 9 v
waanmiu 12 $rTusenduinnuedies 1 a5 wiewduAudeyamsIdmsinlu 12
#3 TuandannidnszezInga

' ' v b
- fhehasduilulsaldideasennnauiimsduivveslsadigszesi 3 Aeszoziinilu oz

[ A Ay A A [ 1 A
1ésumsmzdeaninlasiiadiesuiu 1 neansuunieasivian lactate luiden nagin

A a :, 1 A 9 . . .
130379 ultrasound mamﬂimmuﬂu‘nmmavgnﬂaﬂ uag3IaA pleural effusion index

9y
wnema-nauaenause IdTumsmsuiadeataieiidesinnismzamnlnasuiiiy
A é % Al -~ ~ 4 Al
dunilveIn1ssny nvdealsinm 1 wea(15-50 lulnsaas) weldlumsasiamm
v . 9
lactate Tuiden TaeldinTe hand-held portable blood lactate analyzer (lunisdnuiile
; - . 4
In584 Accutrend Lactate (Accusport), Roche Diagnostiics Ltd, Germany) FINgANDAN
YU uHUNaa8Yy BM-lactate iadesldaarlunisiinnizilszim 60 31f insess1um
lactate Tuideaeenuuiludiay Hamsasivialuden 0.8-22 mmolL  Tassn lactate 1u
oA < 2.2 mmol/L deanlnd 7
" @ ' Yo A o ' A
-nguAegmnaue laiumsmizideaniniarwiiaieasinma lactate Tuien
¥ 9 ¥ 14
Wusnunanua 4 a9 Tagimsasinlusaeszes 14 1 sy, szezinga 2 ase (azmelu e
u'/ [ d' 9/ ~ 1 3 o'/ (% 4 :
2 TuandenidnszezInga nazvieanaswsn 12 ¥ Tu9), szozAiniu 1 a5

-1 Pleural effusion index

@ ~ A v R T ) v
AN ﬂ'ﬂllﬂ'gN‘Vllnﬂ‘VlfIﬂ‘Uﬂﬂuﬂuif’ﬂﬂ!ﬂﬂﬂuﬂﬂﬁ‘\ﬂﬂ‘ll'ﬂ
X100 (%)

P P Y
mmnﬁ'wwu1ﬂﬂqmmwnwnmwa1

al @
\Asasiianlglunnsin
9
- uuuae U MYBYARUFIY
J < A

- gUnsainaINLIaee

. v £
- in5eetianlelunavia lactate Tuidealasnizideasntaletiaie

(Hand-held portable blood lactate analyzer)

v v v [
- 11394 Ultrasound M 19m15inaniluseadeiuilea nazda Pleural effusion index 1u

Y
vz NnHu
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Y Ay Yo o A < o = A
Z!‘LhUllﬁ:/’ﬂSﬂgjﬁjﬂﬂ5?]\3ﬂzlllﬂiUﬂ1‘]5!!5]“]Qﬂ'ﬂﬂﬁ']ﬂﬂlulmﬁﬂﬂﬁlﬂﬂfni')m’.llmx
y v

a Yy 9 v =< a o @ A
sugenIngilednsanlumsanyitensail
v K 9 dy 9/ A a Y o 9t a
tunndeyaiugiuvesdiledieuinivlasditsasunmnngilie dannsen
¥

uazdeyaninnvsztoudihe  Wuinensnuadtn  SINTINANITATIING
Woulfiianis

oA o ' A v Aa S @ ] A A '
nieanIndIvguRean JuNInsIualesmeaie 19 unisasiomen
lactate luidon

< Y] o 2 v b A o & 4 A
uswsINdeyauaztiunams Iiasihminasaiead mnassnmziien

< s v A 4' v A @ a 4" @ =1 Y] @ v do [
iNudedumeamadiasntudunsaade hiamanluiunsasy naziundmie
paNIn 154neIa
111359339 Ultrasound  1emilsananiluseuderuilea uaziaar Pleural

9/

effusion index 1uszoziA -
unnmsisdogaie Tasienmn 13 unsweelsaa1m WHO criteria 1997 A9
A5 9N
9 ~ 9y @ R o o 4 9 :/’
doyad Idondiheszgniuiinadlummefunaziimsinudeyananuans

TupsuiInes NBLNAI I9aB LA AR 12D AAe 11)

NsAATIZRIRLNA
~ < Y Y aaa 3 . . .
o My znieyalaglFadaFans s (descriptive statistics) 191un1s
A Y a Yt ~ y
IATIHTBYaN TN lagldAunay (mean), $8saz(percent),
AGIqA (maximum), A1d1A (minimum)
o “mshfssusuanumnanvesatiactate luiieavediliongu DF, DHF 9

laifen uaz DSS Iped3% one-way ANOVA

O MIMANUAURNUTIZH 1A lactate luideain Iz deszozInga ful5uw
Y v 1
i maduideadt uazlSinaniluvesdefuilea Tas1433 linear

regression

a ¢ aa & @ : o A
O msInnzinNadavzassauysel IneldTisunsu SPSS 13.5 fi1 P ianuad

<0.05 szduugwNIisd iy a0



6. uidszunny

N . v
-Aunsesiienl¥lumsmean lactate luidealaglHasasinilasiiiie
(Hand-held portable blood lactate analyzer) FIAUATBIDE 20,000 LN
$1U2U 2 19599 AT US1UIUEY 40,000 VM
' . ci ) =) ' n’/’
-A1 Test strip N 151un1sas19M1a1 lactate Tuidiea 3191 40 VInABASTY
=) A’ - A 9) U = : U
Alszanumsmizaeannialgiiaieiie 14as19a1 lactate Tuinea 4 assAenY
Aalus ity 160 1maeaY
Snutlszrmnsnidlunisdomlszum 30 au
v
91Ty anlgre Tags 1 alseuna 44,800 U m

(40,000 + <4 A9 AU x 40 1N/ A9 x 30 AU>)
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HANTAATIEHTANA

9 g 1 AAY 9 ~ aa @ 1A .3 a =)
nnnsusIndeyavedihenil 14 nazlieimsneadtinasdeiaade 1aimad
A A 1A 4}‘ T 4' o/ ~ U
HAZHANISATINABAN N serology Budui@aFemen Nursumsasasiiumunfilieluves
¥
thenusnymaas Tsamernagiinansal uazlaamenaalssAdszaning dwat fueiou
9 ¥ '
2549 14 31 fiuaw 2550 Hgthadhsudnymiania 28 519 e1gawa 511 99 15 1 ergimde
voaffidrsmunisAnuegh 10.6+2.76 T miuilumesis 16 au mande 12 au Taofilaon
lésumsitedvgaredniiu Dengue fever 13 510 Aaiflufevas 46 Dengue hemorrhagic
fever 15 310 Amilusesay 54 nuailu Dengue hemorrhagic fever IN5a 1 1ay 2 5349149U
11 579 nay Dengue hemorrhagic fever N5 3 5IUS1UIU 4 519 AWRUYTN 1 1AZIIN
3 & T ﬂ 511] :

ﬂ1ﬁmmﬂwagawug1umamﬂatml U Dengue fever uaziilu Dengue hemorrhagic fever

o =
AINIT NN 4

uRURIN 1 naanisItesegamayesfidisumsane

4
14%
3 @ DF
m DHF1
0O DHF2
0O DHF3

29%
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9y
A

34 deyafiuguvesdihenidiu Dengue virus infection

oA

DF DHF DSS p-value
Sex (M:F) 10:3 3:8 31 0.512
Age (yr) 11.3+2.64 9.9+3.03 10+2.58 0.542
Body weight (Kg) | 45.9+18.5 34.9+16.44 39.3+8.96 0.2
Height (cm) 147.7+17.51 | 139+20.1 141.3+14.56 | 0.358
Duration of fever 4.9+0.8 4.8+0.75 4.8+0.96 0.694
(days)
Maximum Hct (%) | 41.3+2.68 46.3+3.71 45+4.69 0.019
Lowest PIt 64+23.25 48.4+25.31 61.3+33.38 0.425
(x1 03/mm3) 5
PEI (mm) 0.6740.25 7.09+9.76 7.54+10.68 0.012

vuuna: DF - = dengue fever
DHF = dengue hemorrhagic fever
Hct = hematocrit
Plt = platelet number

PEI = pleural effusion index

' y aa s
NM3A939 A1 Lactate TiRaslugiloafinnidalasanen

< I3 -~ < 4: 4 o
1AN3AAY 118919157329 lactate Twdea Tagnisniaanzidensinlaiaiiola’anuan
1nea(15-50 JuTasans) ¥n15ATIINIAT lactate Tuiion AI8IATe9 Hand-held portable
&
blood lactate analyzer (Accutrend (Accusport), Roche Diagnostics Ltd, Germany) %4

iHun13dann capillary blood lactate level a1 Idiwlsouifsunusilng dsansian 5



Q131905 naasalnAves Serum lactate luifea

Table 4: Normal blood lactate levels?

Source of sample Lactate levels  Lactate levels
(mg / dl) (mmol f L)
Capillary blood
- newborn <27 00-30
- child 5-20 0.56-2.25
Venous 5-20 065-22
Arteria! 5-14 05-186

The Harriet Lane Handbook, 16 th Ed; 2002.p 553.

N5ILATIZHLID YA

' J / <l '
ANLANGAIBRIAT capillary blood lactate MangluszaziaaIfg
g b ' 0 = ) = | .
szuanengugtlaeiniily Dengue fever, ftlagilu Dengue hemorrhagic

f <l
fever uazé'ﬂ'aﬂmﬂu Dengue shock syndrome

' ' ’ o ' Aay v TR
ANIANAI9YBSAT capillary lactate 1z luszeznaaee: szoviil 19, szozidg
a o'l 3 ci 9 - % 3 ' v 9) 1, n=i
suzanga, seor 12 2 Tuandsnniidszozanga uazszeeiniu sevannquiihenilu
Dengue fever, Dengue hemorrhagic fever uazé’ﬂaﬂﬁﬁ‘lu Dengue shock syndrome @4
HAAIANAIT N 6
. vy ; v A 3’ [] a ' U §

WA capillary lactate Iaufindunnszey 19 hldsvezinga nqudihenidlu Dengue
fever lazDengue hemorrhagic fever lifunnsgagalugiaiinz12 ¥ lundnnidiszes
YA ﬁwﬂduﬁﬂ’mﬁtﬂu Dengue shock syndrome ﬁﬁwmﬁﬂqaqmm Capillary lactate ﬂgj
lugieszezidninga

' . = ' Ay ¥ A 9 a

A1 capillary lactate Mz luszevnaiaen: szoeiil 4, szozdngszezinge, svez 12
n'/ [ d' 9 a [ 3 [ Ad‘
¥ Tuandanniidnsz oy Inga nogszozAnu AsukUQIN2

A . ~ 9 A 3 ' A Y a o

WuI1A capillary lactate uua TumndulusieszesNdgszezinga, seoz 12 ¥3119

[ ~ 9 a ISR a v ~ o (2 ~ 9 a '

nasnidiszezIngs Uaundsgegalugianez12 43 TuamasnnndiszesInga azwua
1 4 ! 9 ~ 9 a o ﬁ ﬂ

capillary lactate NU1NNIN2.2 mmol/L 1115:81:"1‘\1, TTYTNVYITILINGA HATITYSWANY 1LY

38%, 59%, 21% A1UA ALY



A15197 6. The Capillary Lactate Levels (mmol/L)

Stage Group N Mean Standard | Minimum | Maximum
Deviation
Febrile DF 4 1.65 0.96 0.9 29
(Admission) DHF 8 2.5 0.54 2.0 3.5
DSS 2 215 0.64 1.7 2.6
Total 14 |22 0.74 0.9 3.5
Toxic DF 13 2.18 0.62 1.2 3.3
(Defervescence) | DHF 10 2.63 0.61 1.8 3.5
DSS 4 8.15 0.58 2.4 3.7
Total 27 25 0.68 1.2 3.7
12 hr after DF 12 223 . |076 0.9 3.4
toxic stage DHF 7 3.1 1.12 1.9 5
DSS 4 21 0.49 2.2 3.2
Total 23 2.58 0.9 0.9 5
Convalescence | DF 6 18 | 086 0.9 33
(Discharge) DHF 5 2.06 0.36 1.5 2.5
DSS 4 218 0.20 2.0 2.4
Total 15 1.99 0.58 0.9 33

Hugng: DF = dengue fever
DHF = dengue hemorrhagic fever
DSS = dengue shock syndrome




UHUDNN2 AR Capillary lactate Tunanz 52900191012

5 &
Eg P=0.24
2+ .\ oo
3 IR 11
© 7 °e $e o®
= ®e =
© \d | ? 'o *
= o] —we ®
32 o.° W' N _&-_
= .. .. ..‘
S 14 oo - .
o

0

Febrile ~ Toxic Toxic+12hr Conv
Stages

Horizontal line = mean value. Conv = convalescent stage,

Toxic+12hr = 12 hours after the first level during toxic stage.

' . i 1 d '
AMALLANAIIUBIAT capillary lactate 'l.uuﬁawaama'wumzszum
1 L d
nqué’ﬂ’mm‘{lu Dengue fever, Dengue hemorrhagic fever wazDengue

shock syndrome

' '
dqllly A

AMIANA 1998491 capillary lactate Tun@azyIaaMIoTe: soznil 14, svozidg
v v k4 v
sveyangg, 320y 12 $ Tumdmniids coginga taszeeinitu seudanguiihendu
Dengue fever, Dengue hemorrhagic fever iazDengue shock syndrome ﬁduwuqﬁﬁ 3
. Y . = ' Aay v A g a

wu1TagsIuan capillary lactate M1z Tugeszoziil 14, szezndhgszezinga,
52y 12 92 TuwandsnnfidhszezInga nazszeyiinilu vesngudihefiiiu Dengue shock
syndrome ﬁmqen’iwmﬂdnﬂu%ﬁ!ﬂu Dengue hemorrhagic fever ag Dengue fever

AdIAY 1aza capillary lactate Moz lusadiszezIngaiinnuuanaeedalitiodiny



NWAda (p-value = 0.03) Tuszninnguan l¥niiu Dengue fever (2.15+0.6), Dengue

hemorrhagic fever (2.76+0.61), Dengue shock syndrome (3.15+0.58)

Q‘i. A a Al 1 d‘ \ L 91 ﬂ'
UAUQEN3 naasn capillary lactate Tungazganainizsenivnguiiheniiiy

Dengue fever N1 Dengue hemorrhagic fever
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3.50—
T
3.00—
2.50 -
é -
(3]
9 ——
I 2004
[¢]
3
1.50—] pro— o
Jj p-value 0.321
1.00—
0.50
e A , - e —
DF DHF Dss
Clinic_F
L RLIVIR DF=dengue fever X

DHF= dengue hemorrhagic fever

DSS= dengue shock syndrome

LactateO = capillary lactate level at febrile stage
Lactate1 = capillary lactate level at early toxic stage
Lactate2 = capillary lactate level 12 hrs after toxic stage

Lactate3 = capillary lactate level at convalescence stage

@ o d 1 { : = F

AMUANNUTIENINNIAT capillary lactate mangluszes toxic stage
'y S nhl 'y v = o o ad v .
nuﬂ?uﬂmm‘imﬂ “Wﬂﬂlﬁut@ﬂﬂﬁqﬂqﬂﬂﬂﬁﬂL‘Il']g%ﬁl:ﬁ toxic stage LA

: [] | v

s ludentavulan

AT UTTE131991 capillary lactate M9z Tuszee toxic stage AuUTINMaIsIh
Alimaduideadinmendeidgsze toxic stage 111 6, 12 naz 24 $2 TusAaumuDin

4,5, 6 MuaAY
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wudiheiiiat capillary lactate gendnfluun i lafinFuruasimaduten
o o idl E ] o i ' v cllnl ' . t; ' 1/ =
AnemasanidngseaAngaunnndanguiilaeiilen capillary lactate @031 naga i

ANMIANA NN N DABE NN oA Y
' ' . (=1 v o dao =y °y ] 4' 9 Ao
WUIA1 capillary lactate hifinnmduiuinudsmaniluseuseuleanialu

9
srezNnNuediisd Ay 1eana

UAUDINA LaeInNANRUTsENI1ea capillary lactate 91z Tuszes toxic stage

Y v 0 '
fulSinamsthalimaduideadinond gz oy toxic stage iflunni 6 $11u

1500.00—
1200.00—
(o)

a 900.00 -
£
-
£
= o
o o

600.00 -

o
o o o °
300.00 o 4 © o®
(o] 5 o o o
8 o fo}
0.00
T T T T T T T
1.00 1.50 2.00 250 3.00 350 4.00
Lactate1
p-value=0.122
r=0.426

HuYIne: Lacate1 = capillary lactate at toxic stage

FB6 = intravenous fluid 6 hrs after toxic stage/BSA (mi/m®)
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UNUENS HAAIRMFURUTIZ 11981 capillary lactate o1 luszee toxic stage

A [ 3
fulSinuamsimldmeduideasimendsiidhgszes toxic stage 1iuna 12 #3Tu

fe) o
1500.00—
o o
~
£
=
E 100000 o
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N
m
[V
o
\ o 1)
(o)
f :
500.00— P
o o
o] 8 o o
g o 5 8
T T T T T T T
1.00 1.50 2.00 2.50 3.00 3.50 4.00
Lactate1
p-value= 0.005
r=0.372

nuevMe: Lacatel = capillary lactate at toxic-stage
FB12 = intravenous fluid 12 hrs after toxic stage/BSA (mI/mZ)
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UHUDIING HAAIANNTUNUTIZN 1A capillary lactate A1z Tuszoe toxic stage

Y v ] '
fulsinumsinldmadudeasimondsiidhgszes toxic stage 1iuaa 24 $3Tu

3000.00 —

2500.00 —

2000.00 —

1500.00—

FB24 (mi/m2)

1000.00— o

500.00 —

0.00—

Lactate1

p-value= 0.004
r=0.372

nugiva: Lacate1 = capillary lactate at toxic stage

FB24 = intravenous fluid 24 hrs after toxic stage/BSA (mi/m?)
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A v o ' 1 . { .
uwugu‘ﬁ? HAANANNAUNUTIEH AN capillary lactate Mz luszee oxic stage

9y v v 9/
nulsinanihluseudeuileanialusieszezindu
30.00 — [e]
o

— 20.00—

é o

@

o

o
10.00—
o]
o . )
X o
o o o
0.00— o] o o oo [o2e) o (o] (o] (o]
T r T T T T T
1.00 1.50 200 2.50 3.00 3.50 4.00
Lactate1

p-value= 0.256
r=0.227

Huvine: Lacate1 = capillary lactate at toxic stage
PElI = pleural effusion index
=100 times the maximum width of right pleural effusion

divided by the-maximum width of right hemithorax (%)
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1 :‘ ¥ v = ) v a v 1
ﬂ':numemwmﬂ?mmmsmmumamuLa@mmmﬂummmg
5 ‘o’ ] | v . ' W a
sz8 toxic stage waziTunidnlutauganulan seudnanguutlaengn
. i - [ %4 ] [l d '
capillary lactate lusgee toxic stage Un# (< 2.2 mmol/L) Nunguglaayia

capillary lactate busz ez toxic stage tain®@ (> 2.2 mmoliL)

k4
nsAneil Iddmuasiln@ves capillary lactate T3ty 2.2 mmol/L utisa
R ci ] d' 9 ' a ' U d'd ' F-
capillary lactate 1912 lushshidhgsveyingaeenidlunauiileniian capillary lactate Tu
~ ~ i& 1 1 Al H ]
sz Ingailnd (<2.2 mmol/L) Feiifilae 11 au (DF 9 A, DHF 2 au) uaznquiilioniin
& ~ -~ ~ é Al
capillary lactate TuszezInganaln@ (>2.2 mmol/t) #sifilae 16 Au (DF 5 AU, DHF 7 Ay,
DSS 4 au)
ANuuANARvelTImT T linadudeadinisnasiidgszee toxic stage
dluna 1242Tue sendnnguiilaohian capillary lactate Tuszos toxic stage 1Und (< 2.2
" mmol/L) fiunquiiliedisa capillary lactateTuszeg toxic stage Aaln@d (> 2.2 mmol/L) A3
nd' T A :’ 1 4' Y d'w ] s o '
uWuIN 8 nazaNunandyeulsinanihluseutefinleanialusisszeziniu sznang
(. g v 4’ 1 . - ~ o/ 1 9 1 A
nqui1lshe capillary lactate Tuszsz toxic stage 1/n@ (< 2.2 mmol/L) Aunguiilienan
capillary lactate 113282 toxic stage #R1NA (> 2.2 mmol/L) AHUYIN 9
' ' 9 v d'd 1 £ . = : o
wmmqugﬂwﬂnm capillary lactate luszes toxic stage Unananua (U 11
¥ v
AY, mean 1.8+0.26) T umshmadudeadiniolu 12 4 Tuandanndignnzinga
Usmnmitesnd 650 mi/m” (Wesndnlszuia maintainance rate) agiivsina luvegeu
laaiiaa1 pleural effusion indexluszazaintu liihiu 5% daunguéileniien capillary
lactate U322 toxic stage ARLNA (§1UIU 16 AU, mean 3+0.46) HAImanAeAuly
~ 3’ 9) -~ o ﬂ'l Q/ 9 ' = a :’ '
Ynamarimaduaeadimelu 12 ¥ Tuandanningnnzinga nazdimnaniluges
4 lo 3 ) ) P B L 0 o 2 Ay Yo H
woueaNinn pleural effusion index luszez iy aafigilesmauniied Idsumsi

v 1
mudwdsasmnnuaz/mieiii luseuteiuleanin



ad a oy Aq @ Y A ° v A g i
unugih 8 uaraalsinamnihnlimaduteadinondsnidigszee toxic stage
{lunan 12 ¥1Tus szwdnnqugihenis capillary lactate Tuszee toxic stage 1nd (< 2.2

mmol/L) funguilaefien capillary lactate Tuszeoe toxic stage AnlA@ (> 2.2 mmol/L)

o 2000~

E ™

—

E 1500-

2 ae

o 10004 ®

ik

= el

- L™ .

= 5004 - * o

= L . ¢ ¥ o

u_. *® .‘.

-

= 0 - *

Normal Lactate High Lactate

p-value= 0.16

v Lacate1 = capillary lactate at toxic stage
Group 1 = capillary lactate less than 2.2 mmol/L

Group 2 = capillary lactate more than 2.2 mmol/L

FB12 = intravenous fluid 12 hrs after toxic stage/BSA (ml/m®)
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[ ' 9/ [
UHUDNN 9 naaa pleural effusion index Nialuszezindu szninngquiilona

capillary

lactate Tusz82 toxic stage @ (< 2.2 mmol/L) ﬁ'untjné’ﬂ?ﬂﬁm capillary lactate

luszee toxic stage AALNA (> 2.2 mmol/L)

o o
i ]
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- NN W W
[== B |
g8
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(s ]
1
*

Pleural effusion index (%)

10+
5+ ¢ ~
&
San®
04
Normal Lactate High Lactate
p-value= 0.66
nueng: Pleural effusion index =100 times the maximum width of right pleural effusion

divided by the maximum width of right hemithorax (%)
Normal lactate = capillary lactate luszes Toxic stage 1nd (< 2.2 mmol/L)

High lactate = capillary lactate 115282 Toxic stage Aaln@Aln@ (>2.2 mmol/L)
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Qv s U 1 d . d
AMNFUNUTsEMINIAINSL AR UL LlaIEas capillary lactate Mane

' a a S o s =
Tuga9528E3nn A NUUSTHIUEITU NN A UAR AR N ERRIAIN TN

a ' . . al o o &
SLELINGA WATAN pleural effusion index NIA LUsTAZANAY

= o a Jd = F ~ v
‘Mﬂﬂ'ﬁﬂﬂ'ﬂ1ﬁﬂ'ﬂllfmwuﬁﬂ1ﬂ1iﬂjﬁﬂuuﬂﬂq capillary lactate iz lurieszoy

'infm (capillary lactate 12 hrs after toxic stage- capillary lactate at early toxic stage) 11

Y s v ' v
Pnumaimldmaduideadinendsindgsz oz Ingadunat 1293 T Asuwugiin 10
' = 3 ~ [ a v <
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