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Evaluation of Usefulness of the Panel Test Composed of Malaria Non-specific Tests As a
Surrogate Marker

Yun Hi Kang, M.D.!}, Hwan Sub Lim, M.D.!, Hyuk Min Lee, M.D.}, Kkot-Sil Lee, M.D.2, and Kyong Min Choi, M.D.}

Departments of Laboratory Medicine', Internal Medicine?, and Pediatrics®, Kwandong University College of Medicine, Myongji Hospital,
Goyang, Korea

Background : Although malaria-specific antibody or antigen test is useful for the diagnosis of
malaria infection, its cost-effectiveness has to be concerned in the area where malaria prevalence
is very low. We created a panel test composed of malaria non-specific parameters, namely hema-
tology autoanalyzer-derived results with or without addition of HDL-cholesterol data, and evaluated
its usefulness in comparison with malaria-specific antibody test.

Methods : For 395 patients tested for malaria smear, the hematology parameters such as platelet
count, NRBC (%) and VCS (volume, conductivity, scattering) parameters of WBC, and HDL-choles-
terol data were analyzed. Statistical significance of each parameter and that of panel test with or
without addition of HDL-cholesterol were evaluated.

Results : Malaria antibody test showed sensitivity of 97.1% and specificity of 99.1%. Each param-
eter of platelet count, NRBC (%), D parameter and HDL-cholesterol showed sensitivity of 86.8%,
41.2%, 81.8%, and 70.6%, and specificity of 85.9%, 96.3%, 72.3%, and 81.7%, respectively. Panel
test without including HDL-cholesterol showed sensitivity of 91.2% and specificity of 81.6%, and
that including HDL-cholesterol showed sensitivity of 91.2% and specificity of 86.2%.

Conclusions : The malaria non-specific panel test composed of hematology autoanalyzer-derived
parameters showed relatively good, but slightly lower sensitivity than that of malaria-specific anti-
body test. It might be used as a screening test for the diagnosis of malaria infection, and addition
of HDL cholesterol improved little the usefulness of the panel test. (Korean J Lab Med 2008;28:332-8)
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Panel Test for Malaria Surrogate Marker
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2) Yef2|of 2| ZA}

w3 2otE g o A% SD Malaria Antibody kit
(Standard Diagnostics, §<1, thetul=h)E AHE-siA] A 242
Aol whabA HAaretoict, 7hds| Astd $2ke] EDTA 8
oluf M-S A= HA 14 Felof gojmd & 20& ¥
At defjd wetejof, 4Hdd wetejol Aof Ay WiETE
Ueh=A] o B gRlsklet, thzilo] 2 A] [-o05k At
2 Asieldt,

3) ATt R, FHMEF(%), WET VCS DA
s AAE] LH750 (Beckman Coulter, Miami, FL,
USA)o2 GAFst3iH, aéi‘ A, FHAEEH %), W

e AHgetsict, )

TARZIAN S == %iwf‘g%(%)t '@H 70| VCS 224
FAHHETE v|g] 2)FE FAof FEsHHA WP S| AET

H/4 50 fL m|eto] £ off FH Atz Q1Alsto] AA WE

Lo T3t B2 A RuEth VOS X FE wEre] 2

2| #E(positional parameter) 24 W&o Hu] At Akt
2 2358 Aoz Py F2AA} AA P} oA o

T Aol what v 22 D X35 Aol F7kstTHI2),
D A|3#=(d 2+ £ o] o] 332X Tt Fu] 9] #32312h/100

4) HDL-Z3|2HE HAt

TOSHIBA 200FR Neo (Toshiba Medical Systems, Tokyo,
Japan) AF58}8HAA719F HDL-EX (DENKA-SEIKEN Co.,
Tokyo, Japan) A|2F2 ARE-8Fo] HARSIAT, YA A} 2L
2% 30-80 mg/dLelc},
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1. 22I2[0F EAte] HIYmAIZt SE4 WE Hzet =2

A HanK|e| AlZt

F 3957 5 687104 Wefejot = S Halon, 2l
U5 2 E dofA] dete]ot EEE w=3 A} Plasmodium
vivax$itt, Wetelot B350 Batghe 3,258/ulel AL, Ak
I} gk 22 64/ul, 12,800/uL.01%it}. 68712 Watejo}

Table 1. Statistical results for the parameters of thrombocytope-
nia, NRBC (%) and HDL-cholesterol

Sensitivity/

Cut-off* PLR
O specificity (%)
Thrombocytopenia <120,000/uL  86.8/859  0.91 6.3
NRBC (%) >0% 41.2/96.3 069 112
D' >4.57 81.8/72.3 0.80 3.0
HDL-cholesterol <24mg/dL  706/81.7  0.80 39

*, cut-off value by ROC curve analysis; ',
x SD of monocyte volume)/100.
Abbreviations: AUC, area under the ROC curve; PLR, positive likelihood
ratio.

D=(SD of lymphocyte volume
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T 3951 & Heheor =T S 13l 681 -Soﬂ/\ﬂ e}
Zlo} A A A 667102 VI 97.1%0] 943, TetE|of
T 548 3274 F Eeteor Al 24 e 82473_—0—i =
o= 99.1%°1%t}, TefEjol = HolHA A S
ol 27oflA] Heteot EFE 247 1,765/uL, 8,222/uLol3t
o}, detefol = SAJoHA A e Hel 3dlA gt
9] Lfo)o} Aetg-2- 2A/F49 15 5F4, 8Al/Coxsackie BFo| €]
2 244, 83Al/# "ol qiet,

001‘

H,

3. BEX Xgo| MHEet 80|

daw fag, FHAEH%), HDL-Z82H
9] ROC HAldollAo] AAA], Wtte, §olk,
(area under the curve), FAZ[ o)A 2] FAJ$-EH]= Table 1
3} e}k Fa 4aE2 190,000/4L ©)5HE AAX 2
86.8%, E°]%= 85.9%, ROC =415} fﬁﬁ 0.91, 354 6.3
< 23t} Coulter AsdAL719] A EL(%)= ROC
A B4 A3 0% 205 AR P& EH WA= 41.2%, &
0% 96.3%, ROC FA1st WA 0.69, ¥/d--=H] 11.25 B3t
2% HDL-ZH|2HE2 24 mg/dL °JsHs A= =

Table 2. Statistical significance of positional parameters of white blood cells through LH750 hematology autoanalyzer

Neutrophil Lymphocyte Monocyte
Positive/Negative* Positive/Negative Positive/Negative
Vimean 148.0+7.7/146.2+£9.3 89.5+8.3/83.8+6.1 184.1+10.7/176.3+11.8
NS' P=0.0000 P=0.0000
Vso 23.7+£2.4/239+35 20.6+3.4/17.4£31 25.3+3.1/23.0+3.9
NS P=0.0273 P=0.0000
Crean 142.6+4.5/1449+4.7 113.1+4.9/1149+48 121.0+4.1/123.3+4.4
P=0.0011 P=0.0052 P=0.0001
Cso 72+12[71£14 14.6+3.7/120+34 58+£1.4/5.4+12
NS P=0.0000 P=0.0096
Srean 141.3+10.9/144.5+8.7 71.8+8.3/71.0+7.7 89.9+6.6/90.9+5.7
P=0.0105 NS NS
Seo 14.6+2.1/140+25 19.7+£2.0/19.9%2.7 11.6+1.7/12.0+21
NS NS NS

*, positive or negative result by malaria smears; ', Pvalue >0.05 by t-test.

Abbreviations: V, volume; C, conductivity; S, scatter; NS, not significant.
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Table 3. Statistical results for the significantly different VCS and
D parameters

Sensitivity/

Cut-off Specifiity (%) AUC  PLR
Vmean-Lymphocyte >88 63.2/80.4 0.75 32
Vmean-Monocyte >175 79.4/53.5 0.70 17
Vso-Lymphocyte >18.6 75.0/68.1 0.77 24
Vso-Monocyte >23.1 81.8/54.9 0.71 18
Crean-Neutrophil <143 66.2/57.1 0.64 16
Cme=- ymphocyte <112 50.0/66.1 0.60 15
Crean-Monocyte <122 735/51.4 0.65 15
Cso-Lymphocyte >11.8 81.8/59.7 0.73 20
Cso-Monocyte >5.3 70.6/58.7 0.63 1.7
Srean-Neutrophil <141 52.9/69.1 0.59 17
D! >4.6 81.8/72.3 0.80 30

*, cut-off value by ROC curve analysis; ', D=
x SD of monocyte volume)/100.
Abbreviations: See Table 1.

70.6%, E°]= 81.7%, ROC ZA13l W4 0.80% Ect g
T- VCS A 322 wekejol Fdwtdt SAdwtollA el Axt U FA
h 3-94d-2 Table 29t At} A2 {29t X&)

D AJ3zo]| thaiA] ROC TAlE #4135t Z3H= Table 32+ 2t

(SD of lymphocyte volume

4. XMSEFAHLMI| X2
ZAHP1, P2)

} HDL-28|AHIE2 0|85 mE

aid HAF Plofle A LAR| 25 E FolRe RS,
2 84T 5 AR VCS A& F ROC 415} HE
o] £ D ARE LAt 3d HAF P2oll= P1 A %59
HDL-ZH2HES "algieh 2 A139] ROC 341 #A4Jof ot
£ AR M2 FA dEEE Hastste] BASI s &
4w 427} 120,000/mL o]3te] 3, GHAE 17} %S 2
Hstal, D AN #E7} 4.6 29511, HDL-ZH 28|120] 24 mg/

dL o|sto]®, P12 7t A #9] HJo5%E 6.3, 11.2, 3.0& §gt
20.5, P2i= Plo| HDL-ZH|AH1E 4 o5k 3.95 Higt 24.4
olct, P1, P20l thste] ROC IrAl #49& & A= Fig. 1o Y
ERSITE s AR Plofl tisid AAIA] 3& 7eo® Rizte
91.2%, E°|%= 81.6%, A3t WA 0.91& Yepelct s 7
AF P2ol| tialiAls BAIA] 6.98 7|Eo& U= 91.2%, 59
I 86.2%, 3418t W3] 0,93 e 2lch(Fig. 1.
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Fig. 1. Comparison of ROC curves for panel test 1 & 2. P1 is com-
posed of platelet count, NRBC (%) and D parameter derived from
volume, conductivity, scattering indices, and P2 is composed of
P1 plus HDL-cholesterol. HDL-cholesterol is not helpful to increase
the sensitivity or specificity of the panel test.
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W AARA Y] 5 A HolRela, HDL-Z8 A8 7Ajel
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