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Abstract

Dengue fever is caused by dengue virus, transmitted by female mosquitoes. One of the
pathological mechanisms following viral infection is bone marrow suppression, which perturbs
erythropoiesis and thrombopoiesis. The immature reticulocyte fraction (IRF) and the immature
platelet fraction (IPF) indicate the functions of bone marrow. IRF is commonly used to monitor
bone marrow transplantation patients and anemic individuals, while IPF can be used to evaluate
platelet recovery following platelet transfusion. In this study, collective data from 122 subjects
aged between 18-34 years old were divided into control, influenza, and dengue fever groups.
Moreover, patients with dengue fever were categorized into the febrile, critical and recovery
phases. General characteristics such as age, body temperature, blood pressure and pulse as well
as all complete blood count (CBC) parameters were collected and statistically analyzed. The
average IRF and IPF of control, influenza and dengue fever groups were 9.65%, 8.33%, 11.87%
and 1.77%, 2.46%, 4.82%, respectively. There were significant differences among these three
groups for IPF values (p < 0.001), but not for IRF values. For dengue fever with febrile, critical
and recovery phases, the averages IRF were 10.96%, 10.66% and 13.99% and the average IPF
were 3.01%, 7.95% and 3.50%, respectively. There were significant differences among the three
groups for IPF values (p = 0.001), but not for IRF values. For comparison of IRF and IPF values
in patients with fever (= 37.5°C), IRF was not significantly different (p = 0.970) between
influenza and dengue fever groups whereas IPF in dengue fever group (5.48%) was

significantly higher than that of the influenza group (2.46%) (p < 0.001). To evaluate the
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efficiency of IPF, ROC curve analysis was used, and the results showed that the AUC of the IPF
was 0.777 (95% CI 0.668-0.886). At the cut-off value of 2.15%, the sensitivity and specificity
of IPF were 85.7% and 50.0%, respectively. These suggest that IPF can be used in combination
with other parameters along with patient symptoms for screening dengue fever from influenza

for early diagnosis and optimal treatment.

Keywords: Immature reticulocyte fraction (IRF), Immature platelet fraction (IPF), Dengue fever



Ns@smaianmsunwng A 51 1N 2 Fanay 2566 AWUBAURLL

m3isziumdisauvedsanlalesd (IRF) wazmeisau
voatnantaaa (IPF) Lwaml,mﬂmnﬁ“lmluwﬂwisﬂ“lmLmn
pandnlsalunialen

a

a o < * a aa
Indnd feseysssn’ waz Wladssa Fwgndned’

'nguanumaiiamsunnd Trawgrnamndy dninmsunnd nzanwumuag
‘madvunailamsunnd anzanasman uminerdusssumans guisian vanialnusiil

UNANYD

Iiﬂ'l‘iil,mﬁl,ﬁmnnmsaﬂL%ﬂ"la%’mmﬁﬁﬁmmmwmmLﬂuwmsﬁﬂsﬂ widluwenSamm
°uadIsﬂﬁ’e)msnﬂmsﬁnmmaﬂmnizgnﬁdaNaﬂamsainmsaammﬁaﬂuaxmﬁmﬁeﬂ Meeau
vousAnlalesd (immature reticulocyte fraction; IRF) waziidigeuvestnaniaen (immature
platelet fraction; IPF) tﬁJumﬂﬁma%ﬁﬂa%mﬁﬁnmmaﬂmnszgn Taga IRF 1xlumsisedin
wazdamumsnmniiheidandglunszanuazdiheiiianizda luvazia IPF Wszidiums
1ﬁmﬁmﬁﬂﬂl,l,fié'jﬂaﬂﬁ"lﬁtﬂﬁﬂudwmﬁmﬁﬂﬂ dm?ﬁﬂﬁﬁnm‘lumjnﬁmshai’;ﬁmq 18-34 1
9w 122 au leswiadunguaivgn nqulsalinialvey I,Lazﬂijuiiﬂvl,‘il'mdﬁﬁu,ﬁdLﬂﬂi%ﬂz\l‘ﬁ
szesinge wasszozilud dmadudeyama ey gumapiineme anuduladia Fwes
FIIUNURAATINANUANYsAIVBILALAen (complete blood counts; CBC) WuNNGUAIUAN NN
Tsaldnialng wasngulsalitasi fis IRF wndsiosaz 9.65, 8.33 uas 11.87 wazen IPF
waslesay 1.77, 2.46 waz 4.82 muaay a1 IPF danuuanaeanuegadieaay (p < 0.001)
Tuvaziim IRF hifianuuandisiy durthalsaliwanszezld szazinga wazszoziluin
um IRF 3e8az 10.96, 10.66 waz 13.99 waza IPF 3esaz 3.01, 7.95 waz 3.50 muaay
M IPF fanuuansiuedeiiveddy @ = 0.001) luvasiin IRF lifianuuaneafiy
ienl3euiisum IRF waz IPF 11451“'1']3{11‘7;53"1,‘?1' (@MY = 37.5 2amFatFod) 3319
naulsalinialuaiuaznaulsalimsi wunm IRF luianuuanaanu p = 0.970) T
a IPF lungulsaliwman (Gewas 5.48) ﬁﬁmaniﬂundulsﬂ"ﬁ'ﬂ%’ﬂiﬂd (Geway 2.45) 2819
uuﬂmﬂm < ()001) Wa ROC curve Y84 IPF ‘m)ﬂﬂﬂ (cut-off) Seway 2.15 wuﬂmnﬂﬂ
0.777 (0.668-0.886 fisziuanudeindesas 95) finmih3esas 85.7 anusmsSesas 50.0
Yebhe IPF ihazshanldfafummniinedau u,a:mmisumQﬂmﬂlumiﬂﬂnsmgﬂwwmm
mnIm‘li’itmﬁaamnné’ﬂmﬁﬁ‘lﬁmnisﬂ”ﬁﬂfﬂlﬂnj"lﬁ Lﬁaﬁﬂﬂgjmﬁﬁﬂﬁﬂuazms%’nmisﬂ"ﬁi
3N laiuna e

o o o 1 a < 1 < A v =
man ﬂ)ﬂﬂuﬂlﬂﬂtiﬂﬂiﬁq“ﬂﬂ feeuvnanden A

*é’%’vﬁﬂﬁmuvﬂmm E-mail address: jinapat.jp@gmail.com
SUUNANN: 4 WEEU 2566 ui lvumanu: 18 waman 2566 SuARuWunANL: 22 WeMAN 2566



mastszdiurideuveasanlalyd (IRF) uazadidouveandaden (IPF) tavuune1msiylugihe

Baldimensanvinlsaldnialug/

YN
Tsaldidensaniasn/Hmniduilym
manssaguiddglunmelszinailan Tag
nuinaludszmea¥ounazivaouguluging
S o/ = 4 o =
weaziueeneald fagtiudszinalneiinmg
srinavedlsaunsasznglmdszma luudazdl

o ¥

1 IS ¥ Q‘ g o
ﬁnmu@ﬂmmuﬂumwmu LACHDAIINITAY

£ () o ﬂ el \ p\] <
ANUU T NANDBAI 'Jqu%!ﬂ UBWOANU LUBIIN

Ngame (Aedes aegypti) weidigTummziilsn

@ '

VUNUN gaawdIu (Aedes albopictus)

ce

+D

g
Adurnnzihlsaldwuiu® hismannaelsaly
aull 4 F15ni Fehliinaomsldavainvane
Z 1 YV 24 G k%4 =

fauadoMsldantios vieldiaen (dengue
fever) lWidonoantaefi (dengue hemorrhagic
fever) aufeldinsndon (dengue shock

syndrome) wazihllgmsidediald®

Fa1lade
@oannvludihelsaldmanndesia laun
Wihesesnnuies 10fudariia NSAIDs uaz
difesesd wialdsunisiteasdulsadu®
A Y A ¥ = o
(91N svealsalvmanianNuaaaaafiy

Tsaldnia (common cold) wielinialvig
(influenza) Taeluszezusnionmsnlisnmzae
IS4 &' s % g 1 = G!
119 dradiesamudi dranduilio souIWaYy F9
o q ¥ aa o A o q YN 1 Yo
onahlimadadglsanananasy v ldlasy
£ dl Vv s = U s =
msinngadedluiiun uliifegiivaziimnadey
4 a wva ad A aa o
maviesdfiiamsnansis nlFlumsasiaiiiede
1FU MInsIvaNNaNysaiveiiiniden (complete
blood counts; CBC) M3ATIUBUALIUYDILYD
¥dinsf (dengue NS1 Ag) Msns1anuauduon
aowroliiansn (dengue IgM wae dengue IgG)
uadanwutfgmmsasitedelsanaiainaou
Tuszezusniifihosnnuunnd deanniihed
anudulnd visedanaadenunnil 100 x 10°

aolulasanssaunndornlrifthenduinulnglila

8587

Y

o a A 0 Yo A ~
UANTIVAAANTN 113D LLuzuﬂﬂﬁd LANBDINTINADITY
4)

AduITsane1vadnasa® FatlunsieIUey
. A o A aa o
(biomarker) NH8lumsasfanseatiiadiaiey
g Y Q. g o L4 L% v YV
WeddunnIy vz lvannsaldimssaulsala
e nmsAnwud aAnusuusaveslsaly

. v o oA Xy
wanvuiy 2 adendn Asnnwehidlauasa
Cd 1 ild' YVas g 4’
wazANNaNyIalveITIMuAn laTure wilalu
a a a s ‘ﬂl 2 £ a A
wsdsTInerdninuludihelsaldiean Aems
% o
aamsanasadlulunszan (bone marrow
] 4
suppression)” titefiheldzuiselhidnanazd
MINUTIUIUYDILTD (replication) NHNARDAT
Ufdusius (interaction) izm'n"lmﬂi:@,ﬂﬁu
woh¥a mlvineamsuasuwlasmsnaalalala
fMaq Fedinadudamsutiadiveasadaudiiia
. a I~ A
(progenitor cell) Glu“lmni:@‘ﬂ MINAALUALDDA
= A < oA 6) o9 ~
uae Wadenun wazindaen® vilvigihed
< A < A < A f v o
WintaenAv) WineALAd LazNaALaaAM atil
a o 1 dydld d‘ 2 s
MINNTANFIVIFNHANN LAYV VAR IANS
manuvedlvnszgnimfunansvanuanysalves
< A Y 1 I 4
Waaen ware1msvednihe wezituyszlen
deminsnvdadelsaldnen wazrelvdihe
v
1a5umsSneiunen annadasivandnsins
dorinvearihela
Adnvouveatsanilaled (immature
reticulocyte fraction; IRF) LAZAINIDOUVDY
(NaALaen (immature platelet fraction; IPF) Hu
Wﬁ”lﬁma%"lumiaﬂmumiﬁnmﬂlm"lmm:@,ﬂ
FI91NNTANEINAIUNT WuI1a1 IRF iy
MNTLADSNAMINYNUIINLATDINTIVILATIEN
=& -~ v A = % & -
Wintaenda ludalumsanemsaadin@oaauaa

D &1 IRF finl¥n379

(erythropoietic activity)
Aamunisiauvedlunszan mMIneuaues
aemsinuludihonlaiuaiinda/dgndie

lvnszgn visedthed ldsumsinmmenamanvie



8588

goiluudinandau® g5uunlsnlunszgnde
(aplastic anemia) @annlsalaia9NAnIN

D paFlumsiszdiumsliideady

VLG
Hihoniinzda"” Ochadian wazanz"" 14
Antnszdy IRF Tunduithelsaldiad uazwy
= o s R A '
mMsuasuudasmsaasadidiaidenlundas
srozvealsn laun szezld szesinge uazsvesy
Wud Tnsmanamahauveslunszgniinifaau
Tuszegld wazGuiluy (restore) msahawad
2 2 - (6) = P ]
dnasdluszezinga’® namsAnfiduan wunh
IPF snnsaldiiudilszidiumsituy (recovery)
< - 24 < A 1Y k%
veandataen wazmslvinaameauniihelsa’ld

1aan 1o Briggs wazanz''?

Wy IPF ahanse
Wszitivannzindadenaludihenlaiuns
Yandwlunszannsedithonlaiuiaiita sziy
IPF MY doandafussdunaniaonn iy
maanmely 1-2 Ju luven Dadu wazanz?
WUNFFUVRd IPF Nnuaulanuduiusiunms
Wunveandadealugihelsnlinei Tnewy IPF
WinvuInan3eeaz 10 ludewaz 93.75 wod
Hiheninsiuyveandadeonnmely 24-48
Fluq

NamsANEIAINa wandd IRF uaz

' o VR o 1 X -
IPF ihazaansathan1sdudiveslumsnasan
P I I e o v
swnuifadedu q temglumsitedelsaliinsn
uaziipannifegiiudainmsfnmnazdu IRF uaz
IPF lunguithelsalinialvg dariu aidedl
o Ao ¢ A a ¢ a ~ '
Nidagdszasdiedinnsiuazlisuneum
IRF wazen IPF lunguiiholsnliimnanluszezly
a dy s 1 Y

sreringa wazszeriudd uaznguithelsa
linialne) ruvisszidiuen IRF waz IPF Tungu
Y d‘d 2 4' ) Y £ )
dihenieimslimeduunithelsnlinefesn
nnithelsnlivialng

o

Jwnding fradysssn uaz Almssar Bwgndwed

TaauazIzms
1. fheghail¥lumsinmn
aguithelulsaneramagudiuim
122 Au wiadunguaiunu 40 au nguithelsn
linialva) 40 au aguithelsaldiasi 42 au
Sanguifthelaldinsfutadunguiiheszez1d
14 Au 32073000 14 AU uazazuzilui 14 Au
Tngluudaznguiltnamimsdaidonngdudiodia

¥

o
$1ail

(NIsAALN (inclusion criteria)
VBINAUAIBY

1 | s a
L. nguaugu uyanadaynding

o1g3zvin 18-34 1 wvisefudinesiagunw
Yszdd) hiiemsld (@amaiseme < 37.5
eamwalBed) dwaminsdv CBC oglutnami
dad BinveidilifaduTnlesd wazlsinums
4‘ J < A 1A a
wWasuuasvesanaaiaen wazmamnlaaia
2. naudihelsalinan Jihoiieims
4 (aaumgisame = 37.5 sarnivalden)
gautway UIatileumNdl NansIANIeHied
YATiAms NS1 Ag Tinawinutaeeaniiu 3 ngu
(white blood cells) fia 1. szoz'ly Aihoiems
9 (@aumgiisname = 37.5 samwaidoa) waz
IS k%4 a wa s g 1 I~ A
Anansramaviestfiiamsdil 1) auda@onvnd
< 5.0 x 10° deolulpsans 2) mzulaasaly
mamguaznamgaeglugiiesar 45-52 uaz
Jowaz 37-48 muddy 3) Anndatdensylugie
100-150 x 10° de'lulnsans waz 4) wuenliifa-
anlillad Tasdrulnadanuiduwadwaiain
Tsnoodanlnled'? 2. szezinga {iheil
4 a wva @ dy 1 & A
nanIIMerealfiamsaeil 1) Amulia@enum
<5.0 x 10° aelulasans 2) mdmnlaasaiuay
NnaEndesaz 10-20 3) Mindatden < 100 x10°



mastszdiurideuveasanlalyd (IRF) uazadidouveandaden (IPF) tavuune1msiylugihe

Baldimensanvinlsaldnialug/

aolulnsans waz 4) wutenvifaduln'lyd
3. szuzilud Fihoilwaanemedenljiams
ﬁdﬁ 1) Wa Dengue IgG Ab Huwan 2) iaden
meglugie 5.0-10.0 x 10° delulasdas uas
3) andadenaglusie 140-400 x 10° do
Tulnsdng

Tng01NINIAANN LAZHAATIINY
vieadfiamsiuldmuinamisnedsnnnszning

U9 syydannsananramsitaseun

BTG
1 14
UNNITINAIY
3. naudihelsalinialuy Athe
o3l (aaumni = 37.5 asrnuraibed) 019
< K : a A
wuems o tune whynlva derway thatiley

MUFITINAIY (influenza-like illness)®

uaz
Wa®3I9 influenza A/B Ag Huwn Taverms
nMandtinuazNansIIMInelfiams Ansan

NANAMIINITIUDIUNNGTINAIE

tnaEiMsnnaan (exclusion criteria)
V2INGNAIBL

nguiedasunguldinasiiivaiu
dail 1) fthofaoldsumssnndemalgndie
Tunszgnmelu 2 197 2) flhoiagldzums
Snndgaiithdemelu 2 917 3) dihelsa
ndadide 4) fihofiaeldsudeamelu3 oy
5) ﬁ}'ﬂwﬁﬁmazmﬁmﬁamﬁ (thrombocytopenia)
LLazmazmﬁmﬁaﬂqq (thrombocytosis)

midfeillFumsfinsaniusessiussam
MaIdelunyydnnauzounITNAIIITIEITH
msdigluau sninedvssuenans yai 3 3va
1n39M3 155/2563 waznndtinnuauenssums
39537uMITEIUAY ATUNNUMIUAT THd
1n3ams U006h/64_EXP

8589

adq =~

2, IPMIANEN

1. tivdeyaildannussziiouves
dihe 1aud e 01y aamgiisname anudu-
Ta¥ia 3w @1MINNAdln HamItadelsn
nnuwnd tRudeyanansraitazi CBC lay
[ ¥ = A < A = a
tudeyadiaiaenud Wiameauas alulnadu
gulansa indaden eiltiRedulnled uas
Sovaz IPF Turitheudazngy

2. W¥dadwnranmasnnmannaiilady
Tuauilsed (leftover specimen) fie EDTA
blood 15313 1 {0daAs MNAGuAIBEINANE
(WaAIIILATIzRAIANNaNYsalvediialGon

ady 12 a ¢ o !

(unsainbisinadinzinnnulszdiunaen)
ansidsdglaled wazfovas IRF tAntAn
Tunndied1s 1HieanINNaATIIANNANYIDIVET

o '

& A o o o1 a P
Luﬂlﬁaﬂiﬂﬁl‘ﬂﬂ,ﬂ El\“ﬂﬂﬂﬂ’li'«llﬂi’]zﬂﬂﬂlﬂﬂﬂﬁ’n

) Hoaumnd

q Y

7109 NEINALAUAINGIADA UAZHAILATIZN

Taedanzvienianuamelu 8 §luq

a

Z: Y o ] - d‘ =3 z = Y
favual¥dieghadsaninannmsiiuadafelfiu
3. A32931ANAAIANNANYTAlvD Y
I A a LR 4 a 4
iadeauazalnnzvimievazveasaglalyd
$owaz IPF waz5pvaz IRF lagl¥iaednsia
Aanziidiadondalulia Mindray 3u CAL 6000
1ann13 SF cube cell analysis technology
MIATIIANLYIAIesay IRF waziesvas IPF
¥ muavesgesnisnsivdtanzidsaglalesd
= < A w 2 a ¢ ¢
Faeznaudadeauasivinensanlalsa lagoud
A A - o P
WBLIBLADALAZT AV N NLAA LA LADALAY
o & A v ' - Ay ~
Aundataealrizdianieuneglunszuaiaen
. 1 1 v [ o [~ -
(near native state) faugndslldgonividfiaien
uAaLazLnaataen (RBC/Plt detection channel)
vaannudounsatinnaonluintdonual uas

< A 4 IS Jd v a <
Lf‘lﬁﬂLﬁﬂ@]ﬂ?t’lﬁﬂgﬂ@Liﬁl%ﬂﬂltﬁ')ﬂilﬂ]tﬂﬁ:ﬂ



8590

uaglalsdnemhmndmwaduiesas IRF uaz
% % a (;’f
39902 IPF 33U331U03aNanI9LATIZNNNNA
d‘ a 'd Y aa

Wz vinalaglysana

a C4 aAa

3. ﬂ'li'JLﬂi'l%T’i‘llﬂHﬁTl‘l\‘iﬁﬂﬂ
a ¢ Y v aa

maanzvivenaldllsunsumaana
SPSS for Windows version 22.0 lngiaenlsdaa
Chi-square WisuinsudeyaFnamn laud
el 196686 Kruskal-Wallis lumsifSouiious
IRF waz IPF szvinanguaiuan nguithelsn
Tinialng uaznguriihelsaldinn wazufseumoy
i1 IRF uaz IPF lunguiihelsaldmanlu
unazszozaedlsn (sxogld szeinga uazszey
&l s dd‘ 1 1 A o o o
Wudh) nsainnuanuuanmeedeiitisdAgma
afid@ 1% Dunn’s test lumsifSeuieudedngla
dld 1 [] IS o as Y aa
nuanuuanaedelitisdidny 1¥ada Mann-
Whitney U Tumsulssuiieuan IRF waz IPF
sznienguithelsaldiasfuazaguithelsa
19w3 alvia) ua 219 receiver operating character-
istic (ROC) curve Tumsdsziiumsdiuuneims
lanifaludiholsaldinsneenaingiaelsa
linalne) wazivuarigada vesr IRF uay

&‘ 1 o

IPF waudansmanuly uazanudums wams

1
o o A

a 4 aaa 1A o 1
AUANTUNNEDAN NI NN UYTAY LN p <0.05

a v

AaN13IvY
v aa ! d‘d gj
YoyamanatnveanaulszmnsNAnMINNA

Yoyavesnguiiagad 1 122 Au ul
Wunguaruan 40 au aguithelsalivialvg
40 au waznguithelsaldiasi 42 au andeya
mluaznansramaviesjiians (Table 1) wu
MNergveInguiiedaiaNNuAndaite iy

@ a

diAgmaada (p = 0.014) lagnuhngualuax
IS 1 ' Y 1 ¥ ) 1 A o s
nerginannguiihelsaldnafedaiisddoy

o

Jwnding fradysssn uaz Almssar Bwgndwed

MIdda (p <0.05) gaumniamedaNuuANaI
AuedaililedAgymaddaszniangumivauuas
aguithelsalinialve) (p <0.001) szniangs
muanuaznguithelsaliasi (p <0.001) uaz
szniunguithelsaldnialvajuaznduithelsa
Taad (p =0.049) Taglunguiiihelsalinialng)
Ngauvniameganngualuanuaznguiie
Tsaldimen dwmanudularia wazdnasves
k4
e 3 agulilianuuandiesduediaiiiodifey
NMAEdA HansIInNNENYseivein@eanyd
1) fAanuuanaaduvedadindenvIsering
nguithelsaldinaiuaznguaiuan (p = 0.008)
senienguithelsaldiasfuazagduithelsa
Tanialua) (p <0.001) 2) AaNuUANMIAUYDS
1A a 1 1 Y ¥ = 1
malulnatuszninanguiihelsalimsnuazngu
muaN (p = 0.015) wazsznianguiihelsn
insAuaznguithelsalinialve (p = 0.013)
3) AANHUANAAYBIABINIAATATENIIINGN
Hihelsalinafuaznguaiuan (p = 0.020)
sznianguithelsaldinsfuaznguithelsa
Tindalva (p =0.036) 4) Nanuuanaafuves
1 < A 1 1 1 ¥ 2 '
Andaiaenszrianguiihelsaldnenuazngs
MuAN (p < 0.001) szvianguiihelsaldnsn
waznguithelsalinialva) (p =0.002) 5) AANY
' o a g ' ' Y 1
uandafiuvedsdglalesdsznitanguidiaelsa
Wimsfuaznguatugu (p < 0.001) uazszning
nguithelsaldinsnuaznguiiholsalinialng
(p <0.001) 6) AANUUANAIAUYDI IPF 5211719
nquithelsaliinefiuaznguarugu (p < 0.001)
uazszvianguithelsaldinsfuaznguiithelsn
linialng (p <0.001) nguithelsaldiasniian
< A 1 a g 1 < = o J
Wiareaun Asiglaled uazAndadeadni
' A v o | =
nguaIvANuaznguithelsalinialre) Tuvaen
malulnatiu mdnlaaia wazd IPF dgand



mastszdiurideuveasanlalyd (IRF) uazadidouveandaden (IPF) tavuune1msiylugihe

Baldimensanvinlsaldnialug/

8591

Table 1 Comparison of patient characteristics among control, influenza and dengue fever groups.

Patient’s groups

(n =122)
Parameters p-value
Control Influenza Dengue fever
(n = 40) (n = 40) (n =42)
Age (years) 28.88+4.55 26.75+4.89 25.90+4.91 0.014; b (<0.05)
Body temperature (°C) 36.16+0.50 38.05+0.46 37.45+1.08 <0.001; a (<0.001),
b (<0.001), ¢ (0.049)
Systolic blood pressure 116.43+7.11 117.00+7.09 | 120.81+14.50 0.889
(mmHg)
Diastolic blood pressure 74.33+7.91 72.80+7.78 72.52+7.74 0.435
(mmHag)
Pulse 89.05+18.15 | 89.43+17.90 89.48+17.57 0.997
(times/min)
White blood cells (10%/uL) 6.56+2.11 8.14+3.87 4.90+1.85 <0.001; b (0.008),
¢ (<0.001),
Red blood cells (10%/pL) 4.89+0.79 4.84+0.73 5.04+1.08 0.5783
Hemoglobin (g/dL) 12.43+2.13 12.51+£1.53 13.87+2.28 0.005; b (0.036), ¢ (0.013)
Hematocrit (%) 37.50+6.03 37.99+4.58 41.58+6.74 0.010; b (0.020), ¢ (0.036)
Platelets (1 Os/pl_) 284.08+65.70 | 268.18+66.03 | 154.59+88.72 <0.001; b (<0.001),
¢ (0.002)
Reticulocyte (%) 2.03+£0.97 1.80+0.64 1.35+1.27 <0.001; b (<0.001),
¢ (<0.001)
IRF (%) 9.65+2.46 8.33+3.70 11.87+9.05 0.075
IPF (%) 1.77+0.82 2.46+1.32 4.82+3.54 <0.001; b (<0.001),
¢ (<0.001)
Atypical lymphocytes 0.7+0.76 2.18+1.01 7.09+5.47 <0.001; a (<0.001),
b (<0.001), ¢ (<0.001)

Note: Data were expressed as Mean+SD and all three groups compared with Kruskal-Wallis test, p < 0.05 was

considered statistical significance. Post-test analysis by Dunn’s test as shown; a: significant difference between control

and influenza (p-value), b: significant difference between control and dengue fever (p-value), c: significant difference

between influenza and dengue fever (p-value)
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Table 2 Comparison of patient characteristics among febrile, critical and recovery phases in dengue fever

Patients with dengue fever

(n =42)
Parameters p-value
Febrile Critical Recovery
(n =14) (n =14) (n =14)

Age (years) 26.57+5.46 24.86+4.40 26.29+4.99 0.569

Body temperature (°C) 37.88+0.34 38.26+0.69 36.22+0.77 <0.001; e (0.001),
f (<0.001)

Systolic blood pressure 119.43+14.38 | 121.50+15.05 | 127.50+13.06 1.000

(mmHg)

Diastolic blood pressure 72.79+7.72 72.57+7.84 72.21+8.23 0.965

(mmHg)

Pulse 89.00+16.50 91.00+18.70 88.43+18.63 0.907

(times/min)

White blood cells (10%/pL) 4.04+1.58 4.36+1.20 6.30+1.92 0.005; e (0.006),
f (0.047)

Red blood cells (10%/uL) 4.63+0.50 5.78+1.28 4.72+0.95 0.018; d (0.022)

Hemoglobin (g/dL) 12.64+1.40 15.51+2.15 13.45+2.27 0.003; d (0.002)

Hematocrit (%) 38.15+4.12 46.50+6.26 40.08+6.79 0.003; d (0.004),
f (0.031)

Platelets (10%/uL) 196.43+£35.26 | 52.21+£23.24 | 215.14+76.93 <0.001; d (<0.001),
f (<0.001)

Reticulocyte (%) 0.94+0.31 1.35+1.29 1.76+1.72 0.226

IRF (%) 10.96+9.03 10.66+8.49 13.99+9.89 0.522

IPF (%) 3.01+£1.31 7.95+4.24 3.50+2.03 0.001; d (0.002),
f(0.010)

Atypical lymphocytes 3.36+1.45 13.50+4.86 4.43+1.28 <0.001; d (<0.001),

f (<0.001)

Note: Data were expressed as Mean+SD and all three groups compared with Kruskal-Wallis test, p < 0.05 was
considered statistical significance. Post-analysis by Dunn’s test as shown; d: significant difference between febrile and
critical (p-value), e: significant difference between febrile and recovery (p-value), f: significant difference between critical

and recovery (p-value)
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Fig. 1 Whisker plot showing the comparison of IRF (A) and IPF (B) in patients with fever (> 37.5°C)

between influenza (n = 40) and dengue fever (n = 28). Data were analyzed by Mann-Whitney

U test, p < 0.05 was considered statistical significance.
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Fig. 2 Receiver operating characteristic (ROC) curve of IPF in patients with fever (n = 68)
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