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OBJECTIVE: To evaluate a direct quantitat ive technique for the determination of pcrasite densities i n  
malaria in rural  hospitals in Thailand. 

BACKGROUND: Various methods have been used fo r  the direct quantification o f  malaria parasites but  
none has been widely used in  tropic01 countries. The technique discussed in this report was introduced by 
Earle and Perez in 1932. 

DESCRIPTION: A measured volume o f  blood (e.g. 0.005 m l )  i s  spread evenly on a measured rectangle 
(e.g. 3 x 15 mm) on a slide. Thus the thickness o f  the f i lm i s  known (0.1 1 mm). A grid i s  placed in  one 
eyepiece o f  a binocular microscope and cal ibrated with a stage micrometer. Thus the volume of b lood 
seen under one grid is known. For example, in  the SEAT0 studies, about 1800 grids correspond to 1 cu. 
mm. o f  blood. Two types o f  staining are used. For outpatient screening 0.002 ml  of blood are placed 
i n  the rectangle and stained with concentrated Giemsa ( 1  :5 dilution) fo r  f i ve  minutes. In patients admitted 
t o  the ward, 0.005 ml of blood are used and the thick f i lm i s  stained with dilute Giemsa (1: 50 dilution) 
for  30  minutes. Two rectangular thick films are ~ r e ~ a r e d  on inpatient slides. A circular thick f i lm and a 
thin film are also prepared on a l l  patients. 

In  this study the technicians were observed performing the parasite counts. There were f i ve  technicians on 
the study team. A stop watch was used to  time the duration o f  the count. The fol lowing data were 
recorded fo r  each determination of the parasite density. The name o f  the technician, the microscope used, 
the number o f  fields counted, the actual count obtained, the count per cu.mm. and the time elopsed i n  
performing the count. A hand calculator was used for  determining the parasite densities. 

PROGRESS: The f irst factor assessed was the variabi l i ty among technicians. Numerous duplicate counts on 
coded slides were performed by  a l l  the technicians. One technician counted with an accuracy of 3.4 per 
cent (Table 1) as determined on nine slides. The microscopes used were recalibrated frequently. No  
consistent difference in the two microscopes was observed. 

The number of fields that need f o  be counted varies with the parasite count. For example, If the parasite 
count i s  500,000 per cu.mm. there are about 250 parasites under eoch grid. The s!ide i s  scanned to  f ind  
typical concentrations o f  parasites and with such a high count, a minimum of  two fields have to be counted. 
A t  the other end of the scale a count of 500 requires the counting o f  at least 90 fields. Usually the 
number o f  fields counted i s  2, 20, 90 or a larger number. Except fo r  very low counts, about 200-500 
Parasites are counted. The accuracy of the technique i s  shown in  Table 1. In this experiment the 

most accurate count was achieved in  the patient with a parasite density of 10,000 (0.4 percent 
Precision). The technique was less accurate with both high (4.1% precision), and low (1  1.1% precision) 
Parasite densities. However the accuracy o f  the technique was satisfactory through a l l  ranges of the 
Parasite count. This technician read the nine slides twice in  an average o f  3.8 minutes per slide ( range 
2.1 to 6.3 minutes). Numerous other experiments have shown that only about four minutes i s  needed to  

make an accurate count. 

SUMMARY8 In rural  hospitals i n  Thailand, a direct quantification \echnique has proved useful and accurate 
fo r  the determination o f  parasite densities i r  malaria. 




