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Comparison of the Performance of Faecal Concentration
Techniques and Mini Parasep® SF Faecal Parasite

Concentrator on Faecal Parasite Diagnosis
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Abstract

Parasitic infection is still a public health problem in Thailand. Ministry of Public Health
has been implementing policy to minimize the rate of infection by promoting individual
knowledge, measurement and control, treatment and prevention of the infection. Unfortunately,
various types of parasites sporadically spread in many regions of Thailand. The purpose of this
study was to evaluate the diagnostic performance of 3 faecal examination techniques including
the formalin-ether concentration technique (FECT), the formalin-ethyl acetate concentration
technique (FACT) and the Mini Parasep® SF faecal parasite concentrator (Mini Parasep® SF).
The comparative examinations were performed in 360 faecal samples collected from patients in
the Hospital for Tropical Diseases during October 2019 to September 2021. The results showed
that FECT and FACT gave the highest capacity for parasitic detection, at 28.33% of total analyzed
samples, while 25.83% were detected by the Mini Parasep® SF. The most common types of
helminth eggs and larva detected by these techniques were Opisthorchis viverrini and the most
common protozoa was Giardia lamblia. The sensitivity of FECT, FACT and Mini Parasep® SF
for parasitic detection were 99.03, 99.03 and 90.29%, respectively. The negative predictive
values of FECT, FACT and Mini Parasep® SF were 99.61, 99.61 and 96.25%, respectively. These
results indicated that FECT and FACT possessed a higher sensitivity and negative predictive
values than Mini Parasep® SF. However, chi-square statistics analysis showed statistical
indifference among the three techniques (p > 0.05 and high kappa coefficient). These indicated
that analysis results shared consistency at a high level. In conclusion, FECT, FACT and Mini
Parasep® SF can be used interchangeably and the selection of techniques for detection of

parasites should be based on capability of individual laboratory.
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Table 1 Prevalence rates of parasitic infections
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Parasite Prevalence (%)
Helminth 73 (18.61)
Ascaris lumbricoides 10 (10.68)
Capillaria philippinensis 2 (1.94)
Diphyllobothrium latum 1 (0.97)
Hookworm 7 (6.80)
Opisthorchis viverrini 17 (16.50)
Strongyloides stercoralis 15 (14.56)
Taenia spp. 13 (12.62)
Trichuris trichiura 8 (7.77)
Protozoa 39 (10.83)
Blastocystis hominis 2 (1.94)
Endolimax nana 11 (10.68)
Entamoeba coli 10 (9.71)
Entamoeba histolytica 1 (0.97)
Giardia lamblia 14 (13.59)
Isospora belli 1 (0.97)
95 95
89
5, 4

Formalin-ether concentration Formalin-ethyl acetate
technic concentration technic

H Single W Double ™ Triple

Mini Parasep SF Faecal
Parasite Concentrator

Fig. 1 Prevalence of single and mixed parasitic infections
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Table 2 Comparison of the performance of three diagnostic concentration techniques in faecal

specimens previously identified as positive or negative for the presence of parasite

Technique No. of sample tested Total Prevalence Sensitivity =~ NPV
Result Negative Positive (%) (%) (%)

FECT positive 0 102 102 28.33 99.03 99.61
negative 257 1 258

FACT positive 0 102 102 28.33 99.03 99.61
negative 257 1 258

SF positive 0 93 93 25.83 90.29 96.25
negative 257 10 267

FECT: Formalin-ether concentration technique, FACT: Formalin-ethyl acetate concentration technique

SF: Mini Parasep® SF faecal parasite concentrator

Table 3 Comparative findings of parasites by formalin-ether concentration technique, formalin-
ethyl acetate concentration technique and Mini Parasep® SF faecal parasite concentrator

Parasites

Formalin-ether

concentration technique

Formalin-ethyl acetate

concentration technique

Mini Parasep® SF faecal

parasite concentrator

Protozoa
Blastocystis hominis
Endolimax nana
Entamoeba coli
Entamoeba histolytica
Giardia lamblia
Isospora belli

Total
Helminth
Ascatris lumbricoides
Capillaria philippinensis
Diphyllobothrium latum
Hookworm
Opisthorchis viverrini
Strongyloides stercoralis
Taenia spp.
Trichuris trichiura

Total

No. of positive case (%)

2 (1.94)
11 (10.68)
10 (9.71)
1 (0.97)
14 (13.59)
1 (0.97)
39 (37.86)

10 (10.68)
2 (1.94)
1 (0.97)
7 (6.80)

17 (16.50)

15 (14.56)

13 (12.62)
7 (6.89)

72 (69.90)

No. of positive case (%)

2 (1.94)
11 (10.68)
10 (9.71)
1 (0.97)
14 (13.59)
1 (0.97)
39 (37.86)

9 (8.74)
2 (1.94)
1(0.97)
7 (6.80)
17 (16.50)
13 (12.62)
13 (12.62)
8 (7.70)
70 (67.89)

No. of positive case (%)

2 (1.94)
11 (10.68)
10 (9.71)
1 (0.97)
13 (12.62)
1 (0.97)
38 (36.89)

10 (9.71)
2 (1.94)
1(0.97)
5 (4.85)
16 (15.53)
11 (10.68)
13 (12.62)
1(0.97)
59 (57.27)
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Table 4 Concordance rate among formalin-ether concentration technique, formalin-ethyl acetate

concentration technigue and Mini Parasep® SF faecal parasite concentrator for detection

of parasites

% agreement Sensitivity (%) NPV (%)

Method
Kappa value, p-value p-value p-value
FECT VS FACT K=1, p > 0.05 p > 0.05 p > 0.05
FECT VS SF K =0.937, p > 0.05 p > 0.05 p > 0.05
FACT VS SF K = 0.937, p > 0.05 p>0.05 p>0.05

FECT: Formalin-ether concentration technique, FACT: Formalin-ethyl acetate concentration technique

SF: Mini Parasep® SF faecal parasite concentrator

Table 5 Comparative findings of parasite by formalin-ether concentration techniquc, formalin-ethyl

acetate concentration technique and Mini Parasep® SF faecal parasite concentrator

Chi-square test Kappa value
Parasites
FECT VS FACT| FECT VS SF | FACT VS SF | FECT VS FA |FECT VS SF | FACT VS SF
Ascaris lumbricoides p>0.05 [ p>0.05|p>0.05 0.946 1 0.946
Capillaria philippinensis p>0.05 | p>0.05|p>0.05 1 1 1
Diphyllobothrium latum p>0.05 | p>0.05|p>0.05 1 1 1
Hookworm p>0.05 | p>0.05|p>0.05 1 0.831 0.831
Opisthorchis viverrini p>005 | p>0.05|p>0.05 1 0.968 0.968
Strongyloides stercoralis p>005 | p>0.05|p>0.05 0.926 0.841 0.914
Taenia spp. p>005 | p>0.05|p>0.05 1 1 1
Trichuris trichiura p>0.05 [ p<0.05 | p<0.05 0.854 0.282 0.218
Blastocystis hominis p>005 [ p>0.05|p>0.05 1 1 1
Endolimax nana p>005 [ p>0.05|p>0.05 1 1 1
Entamoeba coli p>0.05 [ p>0.05|p>0.05 1 1 1
Entamoeba histolytica p>005 [ p>0.05|p>0.05 1 1 1
Giardia lamblia p>0.05 [ p>0.05|p>0.05 1 0.962 0.962
Isospora belli p>0.05 [ p>0.05|p>0.05 1 1 1

FECT: Formalin-ether concentration technique, FACT: Formalin-ethyl acetate concentration technique,

SF: Mini Parasep® SF faecal parasite concentrator
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(c) in a sample positive for Strongyloides stercoralis
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Fig. 3 Comparison of background clearing on formalin-ether concentration technique (a), formalin-

ethyl acetate concentration technique (b) and Mini Parasep® SF faecal parasite concentrator

(¢) in a sample positive for Giardia lamblia
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