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[Abstract] Objective To evaluate the diagnostic results in Dalian City to offer reference for selection of

malaria diagnosis methods in low malaria epidemic area. Methods Blood samples of 27 malaria cases which
were microscopy positive or rapid diagnosis test(RDT) positive were collected during 2010-2012 and reviewed
with method of nest-PCR. Taking the reviewed results as criterion, sensitivity of microscopy and RDT was cal-
culated. At the same time, the number and rate of samples which were accurately diagnosed applying mi-
croscopy and RDT were also counted and compared. Results The reviewed results showed that, 27 samples
consisted of 23 falciparum malaria, 2 vivax malaria, 1 ovale malaria and 1 malaria negative case. Taking this
result as criterion, the sensitivity of microscopy method (76.9%, 20/26) was far lower than that of RDT
(96.2%, 25/26). The accuracy rate of microscopy was 50%(13/26) in detecting positive cases. The sensitivity
and accuracy rate of RDT test in detecting P. falciparum samples were both 100%. Combining microscopy and
RDT, the sensitivity to positive cases could achieve 100% (23/23). Conclusion The application of mi-
croscopy combined with RDT could improve the sensitivity of detection so that no positive samples were
missed and no P. falciparum malaria samples were false diagnosed. Molecular detection was recommended in
the conditional units, for more accurate review and confirmation of malaria cases and more effective prevention
of misdiagnosis of malaria cases.
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Table 1 Diagnosed results of 27 malaria cases with method of microscopy and RDT

B A 45
RDT 45 % Results with method of microscopy
Results of RDT A D ) HE R A R ) O D R [ 44 E &it
P. falciparum P. vivax P. falciparum + P. vivax Negative ~ Un-identified Total
MR P falciparum 12 1 4 6 1 24
A A I PH 0 1 0 1 0 2
Positive but not P. falciparum
I Negative 0 1 0 0 0 1
#1 Total 12 3 4 7 1 27
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Table 2 Primers used in nest-PCR to detect malaria parasites

SR % YR BT X 9 D e A 2 Bk 7 (bp)
Round and Plasmodium species Primer Size of the product(bp)

B —fe Um s st ES 1) 5-CCTGTTGTTGCCTTAAACTTC-3 1200
First round (Primers for Plasmodium genus) 5°-TTAAAATTGTTGCAGTTAAAACG-3~
SR (R ST )
First round (Primers for Plasmodium species )

AR I 5-TTAAACTGGTTTGGGAAAACCAAATATATT-3" 205

P. falciparum 5-ACACAATGAACTCAATCATGACTACCCGTC-3"

] H 9 it e 5-CGCTTCTAGCTTAATCCACATAACTGATAC-3" 120

P. vivax 5-ACTTCCAAGCCGAAGCAAAGAAAGTCCTTA-3"

= HIER R 5-ATAACATAGTTGTACGTTAAGAATAACCGC-3- 141

P. malariae 5-AAAATTCCCATGCATAAAAAATTATACAAA-3”

ORI 9= JE 5-ATCTCTTTTGCTATTTTTTAGTATTGGAGA-3" 800

P. ovale 5-GGAAAGGACACATTAATTGTATCCTAGTG-3"

M 1 2 3 4 5 6 7 8 9 10M 11 12 13 14 15 16 17 18 19 20 M

B 1 A s HORIT] B S R Ry S G e 2 R
M:DNA FREH, 1~ 8 A 1~ 8,9 A1 19 8] H = J5 s FHPEXT IR 10 A1 20 BIPE XS IR 11 e SR B PEXT IR 12 ~ 18 H 42 9 ~ 15
Fig. 1 PCR products of malaria samples with P. falciparum and P. vivax primers

M:DNA marker, 1-8:Samples 1-8, 9 and 19:P. vivax positive control, 10 and 20:Negative control,

11:P. falciparum positive control, 12-18:Samples 9-15
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B 2 = HYE s A B0 e 5 R R e o | W i e 4 2R
M :DNA BREW 1 I FAVEXT IR 2 ~ 4. BER 23 ~ 25,5 ~ 6. FITEXT IR 7. 064 26,8 = HIEFATEXS IR 9. A 27

Fig. 2 PCR products of malaria samples with P. malariae and P. ovale primers

M:DNA marker, 1:P. ovale positive control, 2-4:Samples 23-25, 5-6:Negative control, 7:Sample 26,

8:P. malariae positive control
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JE , BRI RDT K 285 52 A BA %

& 3 H3U PCR A RDT #0258 42
Table 3 Comparison of diagnosed results with
method of RDT and nest-PCR

PHS W & RDT
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H JEFEA B 5 10 R B S 1 13 5228 PCR A BB JE )
BESH R 0] HIE B AU | N BERS 77 05 BH PR
AHEH R FIVERE ARG 6 £, A6l 1) i st ) g Ap
A 7 3, 2 R A D e o )

LB PCR &5 R M FrifE, Bik A RDT A6 1y
MR PR 2 WL R 5, B R T R T B A AR A
JEE N 76.9% (20/26), AR T RDT Y 96.2%
(25/26), HBE KL A RDT i i 25 5% 35 BH 4 19 0
(19 A4~ ) /INFBaAs FHME 099 1%k (20 A4~ ) Ui BA 1 4y
FEAR (BVORTEIE ) | AR S BRSO vk 0 Ay B PR A B
BB RDT 3X 2 Ay i o8 BE I 90 95 8 4] £74) e
AT IS E] 100%

PLELC PCR 458 WAniE, BER M RDT & 7
T T R S S TR R LR 6, BEAG T IA X
FHAEREAS B RG0S w5 12 1 PRI BE A (o A
R 52.2% ,12/23) F1 1 i8] HHEFEAR (MER R 50% ,
1/2) By B RS R, A0S BHPEREAR 2R 50%

RPN e EIERRRUE o (13/26); BB MR IE RIS T 1 B R
S Positive b N
P fleiparam T Negatve Towl A P, ACBIFSE T BERR B R IR 58 51.99%
EHERL % 0 0 2 (14/27) ., Wi RDT J5 i E SRR i 23 1
P faleiparum HEB A 100% , W15 & T Bk J5 ik (R R BRI
[ 19 Jit te 0 2 0 2 EENUX?E%@
P. vivax ©
G 9 ity 0 0 1 1
P. ovale 3 itig
BTk Negative 1 0 0 1 : . N A ot L
e b T R I R AT B TR TR I | 45 Mg
A ~, s A NS
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Table 4 Comparison of diagnosed results with method of microscopy and nest-PCR
kiR a Microscopy
HUPCR
Nest-PCR PRI T [ 9 J5E A IE T 8] 9 T [k ENs it
P. falciparum P. vivax P. falciparum + P. vivax Negative  Un-identified Total
EEIE IR P, falciparum 12 1 4 1 5 23
[ HE S P ovivax 0 1 0 0 1 2
BB I L P ovale 0 1 0 0 0 1
P17 Negative 0 0 0 0 1 1
&1 Total 12 3 4 1 7 27
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Table 5 Sensitivity of microscopy and RDT to positive malaria samples
B RDT 4 2k A P RDT Bk B B RDT BH A%
# pcCR %4 Both microscopy and RDT positive Microscopy positive RDT postive Microscopy or RDT positive
Nest-PCR  No. ik R (%) B BURIE (%) ok HUBTE (%) g TR (%)
No. Sensitivity (%) No. Sensitivity (%) No. Sensitivity (% ) No. Sensitivity (%)
FHTE Positive 26 19 73.1 20 76.9 25 96.2 26 100
P17 Negative 1 0 0 0 0 1 / 1 /
6 BEATAT RDT A J s S 5 9 Ty i i) A 38 L G
Table 6 Comparison of accuracy rate of diagnosed malaria samples applying microscopy and RDT
ik P2 Wk &
H3PCR WA K Microscopy RDT
Nest-PCR Species No. Hoht TR (%) Bt TR (%)
No. Accuracy rate(%) No. Accuracy rate(%)
B Positive WAMIE P fulciparum 23 12 52.2 23 100
[ FE I P vivax 2 1 50.0 2 /
YIEIEIR AL P, ovale 1 0 0 0 0
41t Total 26 13 50.0 / /
BIt: Negative / 1 1 / 0 0
A3t Total / 27 14 519 / /
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R, BRI, B 2 95 356 1 X 2 12 W RE 1 1A
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O & A S T IRIEMRE , ARFTEH
27 M FEAT BRI S 6 R A 7 4y, Hodh 6 iy
X EMEIE R R vl UL AR B ATIRBL TR JE R I
PRI W1 RN A% AR 52 B K AS BE G 2 B Bk B
B KR

RDT Vet fAifH 08t m SR 31z R
R 590 2 378 8 R T s R o Y 0 i X B T
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