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Discriminant values for differentiation between malaria and non-malaria
illness by hematology analyzer

Sarawut Toonkomdang'?, Yupin Aniwatangkoora® *, Nattaya Sae-ung’ .

Abstract

At present, technology of hematology analyzers has been improved. Of the advanced technologies, the
VCS technology, the measurement of volume (V), conductivity (C) and light scatter (S), is introduced. Param-
eters obtained from this technology include mean and standard deviation (SD) for V, C, and S of each type of
leukocytes. It has been demonstrated by some investigators that the discriminant factor (D) derived from these
parameters can effectively discriminate malaria patients from normal individuals. However, information on its
effectiveness for screening of malaria among febrile patients is not available. In order to assess the effectiveness
of the D value, 365 febrile patients suspected for malaria infection attending medical care service at Phob Phra
Hospital, Tak province, were recruited. All patients were investigated for hematological parameters using the
Beckman Coulter® LH 750. Malaria was diagnosed according to the presence of malarial parasites on either
thick or thin blood films. Of the 365 patients, 191 (52.3 %) were positive for malaria. Of these, 112 were
positive for P. falciparum, and 79 were positive for P.vivax. Analysis of hematological parameters showed
that white blood cell count, red blood cell count, platelet count, hemoglobin level, and hematocrit values in
malaria-infected group were significantly lower than those of non-infected group (P < 0.01). A marked reduc-
tion of platelet count was observed in malaria-infected group, i.e 122.1 = 98.3 x 10%/1 in malaria group, and
282.6 *+ 102.4 x 10%/1 in non-infected group. Determination of appropriate cutoff using ROC curve analysis
revealed that a D value > 4.71 provided the highest effectiveness with a sensitivity of 78.5 % and specificity
of 65.5 % (AUC = 0.7969). Additional evaluation using platelet count < 150 as indicator, a better result was
obtained with a sensitivity of 95.4 % and specificity of 72.8 % (AUC = 0.901). The findings indicate that
platelet is an effective indicator for screening of malaria among febrile patients, and might be applicable to

other endemic areas for malaria.

Keywords: Malaria, VCS parameter, Malaria discriminant factor, Platelet, Hematology analyzer
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Diagnosis Number %
Malaria infection 191 52.32
P. falciparum 112 30.68
P. vivax 79 21.64
Non-malaria infection 174 47.68
Upper respiratory infection 51 13.97
Pharyngitis 32 8.77
Acute febrile illness 29 7.95
Common cold 26 7.12
Bronchitis 12 3.29
Pneumonia 8 2.19
Fever of unknown origin 5 1.37
Urinary tract infection 3 0.82
Tropical infection 3 0.82
Influenza 3 0.82
Febrile convulsion 2 0.55
Total 365 100.00
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Characteristics/ Hematological parameters Malaria Non malaria P - value
Number 191 174

Age (year) 31.1 + 13.6 26.4 + 14.9 0.006
Sex 0.022

Male (%) 115 (60.2) 84 (48.3)
Female (%) 76 (39.8) 90 (51.7)

WBC count (x10° /L) 6.9 + 2.7 10.0 + 4.6 0.001
Neutrophil (%) 68.1 + 16.1 60.6 + 17.6 0.001
Lymphocyte (%) 20.9 + 124 28.1 + 15.3 0.001
Monocyte (%) 8.7 +5.7 7.86 +4.4 0.101
Eosinophil (%) 1.8+25 2.8 + 3.3 0.001
Basophil (%) 0.6 +1.0 0.6 + 1.7 0.841
RBC count (x10™ /L) 4.3 + 3.0 4.6 + 0.7 0.001
Hb (g/dL) 113 + 25 12.0 + 2.2 0.002
HCT (%) 345+ 73 37.0 +6.3 0.001
MCV (fL) 81.3+9.3 80.4 + 10.2 0.199
MCH (pg) 26.6 +4.4 26.2 + 3.9 0.231
MCHC (%) 325+ 18 325+ 1.1 0.637
RDW (%) 15.6 + 2.7 15.3 + 3.0 0.266
Plt count (x10° /L) 122.1 + 98.3 282.6 + 1024 0.001
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Mean SD
Volume Conductivity Scatter Volume  Conductivity  Scatter
Neutrophil
Malaria 157.2 +129 1571+ 101 137.7+94 275+51 10.7+33 129+26

Non malaria 150.56 + 10.1 1583 + 13.5 144.0 + 29.8 246 + 3.8 8.8 +2.7 1256 + 25

P- value * < 0.001 0.422 0.005 < 0.001 < 0.001 0.130
Lymphocyte
Malaria 794 +13.0 1331+135 71.1+7.1 21.8+42 232+68 20.2+30

Non malaria 80.3 + 8.6 1281 + 10.0 69.9 + 6.1 19.4 + 3.7 182 +52 189+ 2.0

P- value * 0.512 < 0.001 0.043 < 0.001 < 0.001 < 0.001
Monocyte
Malaria 188.3 + 13.2 1358 + 85 916 +54 264 + 4.6 81+24 11.0 + 6.3

Non malaria 178.1 + 125 135.3 + 8.2 92.1 +5.0 222 +3.0 7.0 + 3.6 106 +1.3

P- value * < 0.001 0.276 0.778 < 0.001 < 0.001 0.408

* Mann - Whitney — U test
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