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Clinical features of malaria diagnosed in endemic area near Thailand-Lao

border, Buntharik district, Ubon Ratchathani province, Thailand
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Abstract

In 2014, the largest number of malaria cases was reported in Ubon Ratchathani province,
especially in Buntharik district which is situated along the Thai-Lao border. This study was carried out
to develop clinical criteria as guidelines to diagnose malaria in the endemic areas along the Thai-Lao
border, Buntharik district, Ubon Ratchathani province and to investigate malaria infections in Buntharik
district, Ubon Ratchathani province by using a microscopic method in routine settings and a nested PCR
method. The results showed that of the 90 voluntary patients, the microscopic method identified 45
cases as infected with malaria parasites while the nested PCR method detected malaria parasites in 47
cases. The two additionally diagnosed cases were observed to be infected with P. vivax, whose parasite
numbers in blood were lower than 50 cells/uL, thereby decreasing a tendency for malaria detection
through microscopic technique. It was also found that two cases had a mixed-species infection of
P. vivax and P. falciparum. It can be seen that the microscopy diagnosis, despite being a gold-standard
method, has still suffered from such aforementioned limitations. Therefore, a molecular biological
method has played a crucial role in detecting malaria parasites, given its higher sensitivity and specificity. In
addition, the results revealed a correlation between clinical symptoms and endemic areas. The voluntary
patients with fever, headache, and chill who reported visiting Chong Ta-Au Border Checkpoint were 9-10
times more likely to have malaria infections than other people. These data indicate that doctors must
be alerted to performing the diagnosis of malaria in the endemic areas. Although malaria cannot be

microscopically diagnosed, re-examination and surveillance can increase a chance of malaria detections.
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NM3ATIAABINATZEE8 nested PCR
AT1ToINanSe 4 wielaun P falciparum,
P.vivax, P.malariae way P.ovale a8 nested PCR
A1A3U09 Snounou wazamy @ (A151edl 1) M3
Master Mix (A151971 2) uwaz PCR Thermal cycling

(mi'mﬁ 3)

A19199 1 Primer Sequences ldasiamunanssluaulagleis nested PCR

PCR Primer name Primer sequence

Nested — 1™ PLU 6 TTA AAA TTg TTC CAg TTA AAA Cg
rPLU 5 CCT ¢TT ¢TT ¢gCC TTA AAC TTC

Nested — an rFAL 1 TTA AAC Tge TTT ggg AAA ACC AAA TAT ATT
rFAL 2 ACA CAA TgA ACT CAA TCA TgA CTA CCC ¢TC
VIV 1 CgC TTC TAg CTT AAT CCA CAT AAC TegA TAC
VIV 2 ACT TCC AAg CCg AAg CAA AgA AAg TCC TTA
rOVA 1 ATCTCT TTT ¢CT ATT TTT TAg TAT Teg AgA
rOVA 2 ggA AAA ggA CAC ATT AAT TgT ATC CTA ¢Tg
rMAL 1 ATA ACA TAg TTeg TAC ¢TT AAg AAT AAC CgC
rMAL 2 AAA ATT CCC ATg CAT AAA AAA TTA TAC AAA

M1519% 2 Protocol master mix N15%1 nested PCR

330

Gibthai company USA.

Master mix Genus Species
My tag HS red mix 12.5 lulasans 12.5 lulasans
Primer F 1 lulaséns 1 lulasdns
Primer R 1 lulaséns 1 lulasdns
H,0O 4.5 lulasans 5  lulasams
DNA template 1 lulasdns 1 lulasdns
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A15197 3 PCR thermal cycling

First-round PCR*

Second-round PCR**

Temp o) Time (min) Temp o) Time (min)
Initial denaturation 95 5 95 5
Denaturation 95 0.45 95 0.30
Primer annealing 56 0.30 56 0.30
Primer extension 72 0.45 72 0.30
Final extension 72 72 5

VUBWA * 35 cycles, ** 30 cycles

N3AATIEVdeYa

T9lUsunsu Excel 2007 Tumsduiinteys
wazfndeyadedu dmsunsienegiteya
n19aia wardiAs1eriniInszatgvesteyaazly
TUsunsudniagy STATA version 10 fA19uAA"
foddnil p < 0.05 lnsuansdeyalugUdiade
wagaULDEuULIRT TR Ae e 9 T

N19911 Odds Ratio

3Y5IINNITIVY

uiTeinunsRasaLazusedlag
AniznIsuMTISsluydiming deveuniy v
HE592035

NANIIANEN
Toyafiugiunaraudnuuzyosenaaing
90 efiumuLme flegszning 20-58 U Anan
(median) Wiy 40 U WJuwmeanie 93.33% o1
5¥9119 20-58 U AINa19inAU 40 U Lwevee 6.67%
91858134 29 - 50 U Ananainfiu 36 U e1aiwaiu
Ingresenaadnsaymaesl sesawndunensns
(Fun ilsuaguioran) warerdniudiaiily
gn1snenddndinuann Tdun T4 (fFever) ymunidu
(chills) wazUanfsue (headache) (A151971 4)
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M13197 4 ANSNYAEVRIENATAT 9IN1SVNPEEN UTEIRNSIAunIiniuiiFeuasNanI1snTIInliauna e
PIENGDI9aNIIALLAL nested PCR

. . . NRosgansIAL Nested PCR
AMANYUTVDIDEENAT 1Y (%)

P. falciparum P. vivax P. falciparum  P. vivax Mixed *
LA
We8YTENIN 20 - 58 U (Ana1e 40 T) 84 (93.33) 4 (4.44) 39 (43.33) 4 (4.44) 39 (43.33) 2(2.22)
NPIo85ENIN 29 - 50 U (Ana1e 36 ) 6 (6.67) 0(0) 2(2.22) 0(0) 2(2.22) 0(0)
m
VL NTR 6 (51.11) 4 (4.44) 20 (22.22) 4 (4.44) 20 (22.22) 2(2.22)
nwATNs (hu/vls/sviaau) 8 (42.22) 2(2.22) 18 (20.00) 2(2.22) 18 (20.00) 0(0)
Sudeily 4. (4.49) 0(0) 1(1.11) 0(0) 1(1.11) 0(0)
FNTINSIUTIUUAU 2(2.22) 0(0) 0(0) 0(0) 0(0) 0(0)
21n1519Aaln
4 78 (86.67) 6 (6.67) 9 (43.33) 6 (6.67) 9 (43.33) 2(2.22)
tndsuy 71 (78.89) 6 (6.67) 9 (43.33) 6 (6.67) 9 (43.33) 2(2.22)
ATaer 64 (71.11) 6 (6.67) 9 (43.33) 6 (6.67) 9 (43.33) 2(2.22)
9138 13 (14.44) 1(1.11) 3(3.33) 1(1.11) 3(3.33) 0(0)
nénanifesouuss 5(5.56) 0(0) 3(3.33) 00 3(3.33) 0(0)
witooon 2(2.22) 0(0) 0(0) 0(0) 2(2.22) 0(0)
Huddeswazifn*
ANUUTUYDIAY 40 (44.44) 2(2.22) 28 (31.11) 2(2.22) 28(31.11)  2(222)
thaniaense 27 (30.00) 2(2.22) 7(7.78) 2(2.22) 7(7.78) 0(0)
Q?TLLﬂaUTuQﬂm—maaa 9 (10.00) 0(0) 2(2.22) 0(0) 2(2.22) 0(0)
Delogay 7(7.78) 0(0) 2(2.22) 0(0) 2(2.22) 0 (0)
oiuA 7(7.78) 0(0) 2(2.22) 0(0) 2(2.22) 0(0)

wUIUA * Mixed, mixed infection (P.falciparum + P.vivax)
** IANBUUTUYDINN A 14° 42' 13.4°N 105°3127.6E
5’161?1%38105?8 ANd 14° 55’ 04.7”N 105° 30 18.2°E, Qmaaau ANe 14° 52° 32. 4°N 105° 27 16.6"E,

a

Qiiusna Aifn 14° 36 24.4°N 105° 23 54.9", giknavlugaes-uiwes AfA 14° 26 19.4°N 105° 20° 41.1°

$ruueraainsfiindoinaniedogiae
NeRIaNsIFTINIU 50% (45/90 578) s Pfalciparum
4.33% (4/90 319) way P.vivax 45.56% (41/90 518)
nazmsIalinuIna1Se 50% (45/90 18) ensaa
#e nested PCR Wunsimidierasl (mixed infection)
58I P.falciparum way P.vivax 2.22% (2/90
$18) UaENU Pvivax 2 Tefensalinudiedae
n&oaganssay (Ul 1)
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P. falciparum P. vivax Mixed infection
[P. falciparum + P. vivax)

[ ] Nested PCR

Percentage

JUT 1 wansnsunanBeluenanadag 90 s1emeisamendegansiauuag nested PCR

mMslaseisasdtlatedes (Odds ratio) Wiy 9.3333 (95%CI=3.4927-24.9408, p-value

veaiuiidsarensinonnanienuitetaadas < 0.0001) luvasiinuiideusdy 9 laun an

fipunslugerouUsudosmgiidnsdtadodos  evnse gilesay QﬁuﬁmLLazQ%LLﬂaUﬁﬁmiﬁﬁau
Hadeidewi (a1s19di 5)

4 1
A A

A15199 5 Nunkazonsauladendes (Odds ratio)

% aa Faideananiy lifadeunanGe
WUNLAYS Odds ratio 95% ClI p-value
(Aw) (A1)

fusyinlugaroulsutewmng 32 8 9.3333 3.4927-24.9408 < 0.0001
Lifiusyialugaroudsutenig 15 35
fisziRluihanense 9 18 0.3289 0.1277-0.8472 0.0213
laifiuse ludaniense 38 25
fivsyinlugrlosa 2 5 0.3733 0.0687-2.0292 0.2540
Lifivsyialuglosay 45 42
HuUseiAlgiiusng 2 5 0.3733 0.0687-2.0292 0.2540
LifivsyIalugiiusng 45 42
ﬁﬂis‘?ﬁlﬂg%&ﬂavduqaaq-maaEJ) 2 7 0.2413 0.0473-1.2311 0.0873
laifise3Rlugiunay 45 38
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FAYNUIERAUIN WINHAU 100% (A1519%1 6)

A1519% 6 Al (sensitivity) AUTWNIE (specificity) AMvITUEauIn (positive predictive value; PPV)
wazAIUIERaaU (negative predictive value; NPV) wesenisnisadindunisiluunanse
1HIaNTI90I8NABIANTIAY WAL nested PCR

Sensitivity Specificity Positive predictive value Negative predictive value
(%) (%) (%) (%)
91N15*
Nested Nested Nested Nested
Microscopy Microscopy Microscopy Microscopy

PCR PCR PCR PCR

il 61.60 64.38 100 100 100 100 37.80 39.53
TPty 69.23 72.30 100 100 100 100 55.55 58.13
Undsuyy 63.38 66.19 100 100 100 100 42.22 44.18

witooen 50 100 50 50 4.44 8.50 95.55 100
2 UIBU 33.33 41.66 46.15 47.43 8.88 10.63 82.22 83.72

o

vlalunisendenanaadng

UL *0IN13 AR

U
v a v A Al 0
—lIVLSU ﬂaﬂﬂ%‘wa’lﬁ’lauﬂiNQ’MﬁQNi’NMS >37.8C

umdu fennzfioraaiasinnuddnmnidu Fadnasiasiuduiunisduvessianie
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a = = o A 1 a
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way 1ilosanszee ring forms wenduldenn szuing
Pfalciparum waz Pvivax® dslunisinwiaded
wueEaTAsAnmeNaL 2 518 (2.22%) NsAnLTe
UANTINENTZIIN P.falciparum wag P.vivax wuld
Tuarmrlndifsstuiunenudy q Miluussnalne
Seund, deaun wazan &7 eflasleiimsinde
NENTEINg P falciparum wag P.vivax daannidleg

mendesganssmizendy Pvivax sg1afed
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wseiiidenanesyes us P.falciparum @aulugy
sznuiduszey ring forms illdifulalunisseanu
{losanszes ring forms AdNefy drueraaliasiia
Wolunszuadentiosdsdunsinuadainuenanadas
2 578 10U P.vivax Lﬁamwé’aané’mﬁ;amsﬁﬁﬂ%ﬂLLiﬂ
Tinwuide wilsinauindu nested PCR wazidiothun
nRdendasganssmisinuingtaeiide Puivax
Tudeawiiu 27 way 47 wad/lulasans Fediseeu
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malaria) “**?

dmsudseianadumslulufiuiidedy
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MadunaFegeunn Odds ratio 9 - 10 Wi @
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indadens MINU reactive lymphocyte Lag toumiquet
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HownaiFetiulfidensen dudtheiiiuunaide
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