
Evaluation of the AllplexTM Gastrointestinal Panel – Helminth(I) Assay 

for the detection of helminths and microsporidia in stool samples 

INTRODUCTION 

Recently, the first commercial multiplex PCR detecting helminths, the 
AllplexTM Gastrointestinal Panel – Helminth(I) (GIPH) assay (Seegene, 
Seoul, South Korea), was introduced on the market. It targets Ancylostoma 
duodenale, Ascaris spp., Enterobius vermicularis, Hymenolepis spp., 
Necator americanus, Strongyloides spp., Taenia spp., Trichuris trichiura 
and 2 Microsporidia genera, Enterocytozoon spp. and Encephalitozoon 
spp. This assay can be almost fully automated when used with the 
MICROLAB® STARlet device (Hamilton Company, Reno, NV, USA) for DNA 
extraction, and the CFX96 device (Bio-Rad, Marnes-la-Coquette, France) 
for amplification. This study aimed at comparing the AllplexTM GIPH assay 
to classical diagnostic methods. 

CONCLUSIONS 

Overall, the Allplex™ GIPH assay could be a useful tool to detect numerous parasites in a same run, but 
suffers from a limited number of parasitic targets. The choice of combining microsporidia detection to 
a panel of helminths seems inappropriate, as the detection of these fungi is usually indicated in 
immunocompromized patients, whereas the helminths panel is useful for screening migrants or 
travelers. Additionally, the incorporation of Schistosoma spp. into the panel of targets would be 
welcome, as these parasites are major pathogens worldwide. Improvement of the extraction process 
by addition of mechanical lysis is necessary to reach an equivalent sensitivity to that of microscopy, 
but the sensitivity of hookworm detection remains poor. Overall, our study showed that the Allplex™ 
GI-Helminth(I) Assay needs to be improved before being used for routine patient management. 
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Table 1. Comparative results of Allplex™ GI-Helminth(I) Assay and microscopy (N = 110 samples). 
aAs egg morphology does not allow species-level identification of hookworms, this row combines the results for both A. duodenale and N. americanus PCRs. 
The rows below consider only samples with positive culture, which allowed species-level identification. 
bBoth samples came from the same patient 
cBoth were confirmed as truely positive using another in-house qPCR assay 

dOne sample was both “Microscopy +/GIPH −” for A. lumbricoides and “Microscopy −/GIPH +” for S. stercoralis, and was therefore counted in each column 
but considered as a single sample for the calculations 
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Targets Number of samples with Concordance: % 
(CI95) 

Cohen’s 
kappa: κ (CI95) Micro + Micro − Micro + Micro − 

GIPH + GIPH − GIPH − GIPH + 

Hookworms
a
 6 97 7 0 94% (87; 97) 0.60 (0.34; 0.86) 

 A. duodenale 2 108 0 0 100% (97; 100) 1.00 (1.00; 1.00) 

 N. americanus 4 104 2 0 98% (94; 100) 0.79 (0.51; 1.00) 

Ascaris spp. 7 102 1 0 99% (95; 100) 0.93 (0.79; 1.00) 

E. vermicularis 7 99 4 0 96% (92; 99) 0.76 (0.53; 0.98) 

Hymenolepis spp. 20 87 1 2
b
 97% (91; 99) 0.91 (0.82; 1.00) 

Strongyloides spp. 28 73 7 2
c
 92% (85; 96) 0.80 (0.68; 0.93) 

Taenia spp. 5 105 0 0 100% (97; 100) 1.00 (1.00; 1.00) 

T. trichiura 1 99 10 0 91% (84; 96) 0.15 (−0.11; 0.42) 

All targets 67 10 30
d
 4

d
 70% (61; 78) 0.24 (0.08; 0.40) 
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Without mechanical lysis, Cohen’s κ between microscopy and AllplexTM GIPH assay ranged from 0.15 to 1.0, depending on the target (Table 1). Concordance was perfect for Taenia spp. (N=5). False negative results were observed in 54% (6/13), 34% (4/11) 
and 20% (7/35), for hookworms, E. vermicularis and Strongyloides spp detection, respectively. For these targets, pretreatment poorly improved the results (Table 2). T. trichiura detection was critically low without pretreatment, as only 9% (1/11) of the 
samples were positive, but reached 91% (10/11) with bead-beating pretreatment. Mechanical lysis was also needed for Ascaris spp. and Hymenolepis spp. to reduce false negative results from 1/8 and 1/21, respectively, to none for both. When applying 
the pretreatment, most of the remaining false-negative results of the Allplex™ GIPH assay were due to critically low parasitic loads (Figure 1), as 41% of samples (9/22) with <5 epg were falsely negative, versus 4% (2/47) with ≥5 epg (p < 0.001). The Cq 
values obtained with the Allplex™ GIPH assay also depended on the target (Figure 2). However, signal was relatively weak for Ascaris spp., hookworms, and T. trichiura, for which Cq values were over 35. Overall, the performances of the Allplex™ GIPH 
assay were similar to other PCR techniques in the literature, except for hookworm and T. trichiura detection (Llewellyn 2016, Kaisar 2017), the latter being improved when applying bead-beating pretreatment.  
For microsporidia, the collection included 10 stool samples previously tested positive by in-house PCRs; 9 contained E. bieneusi and 1 E. intestinalis. All ten were positive with the Allplex™ GIPH. As microsporidia PCR is not performed for all patients, but 
only those with immune deficiency and diarrhea, concordance and agreement could not be calculated. However, among the 100 remaining stool samples, one was found positive with the Allplex™ GIPH assay. This sample was confirmed with the in-
house E. bieneusi PCR as a true positive of the multiplex PCR. 

Targets 

Sensitivity compared to 
microscopy: % (n/N) 

Without 
pretreatment 

With 
pretreatment 

Hookworms 46% (6/13) 46% (6/13) 

Ascaris spp. 88% (7/8) 100% (8/8) 

E. vermicularis 64% (7/11) 73% (8/11) 

Hymenolepis spp. 95% (20/21) 100% (21/21) 

Strongyloides spp. 80% (28/35) 86% (30/35) 

Taenia spp. 100% (5/5) 100% (5/5) 

T. trichiura 9% (1/11) 91% (10/11) 

All targets 70% (70/100) 84% (84/100) 

When applying a bead-
beating pretreatment to 
falsely negative samples 

Table 2. Performance of Allplex™ GI-Helminth(I) Assay for each 
target with or without bead-beating of the FecalSwab™ 
suspension. 

Figure 1. Proportion of samples detected with the Allplex™ GI-Helminth(I) Assay 
according to fecal egg count. Comparison of groups by Fischer’s exact test, p < 
0.001. Results using the bead-beating pretreatment. 

Figure 2. Cq values obtained with the Allplex™ GI-Helminth(I) Assay performed 
directly on stool samples (black) or after bead-beating (red). 

Biological samples 
In all, 110 stool samples from 85 patients were selected from a 
collection consisting of samples prospectively analyzed from 2016 
to 2020 at the Laboratory of Parasitology of the Rennes University 
Hospital in the framework of routine diagnosis. At reception, an 
aliquot was immediately stored at −80 °C without addition of 
preservative, allowing the future selection of positive samples. 
 

Parasitological diagnosis 
Stool samples were rapidly analyzed by microscopic examination 
which consisted in a direct wet mount and two concentration 
methods (among merthiolate–iodine–formalin, Thébault’s, 
Bailenger’s and Willis’ concentration methods), depending on the 
clinical context. If the context indicated strongyloidiasis, a 
Baermann sedimentation technique and/or a 10-day filter paper 
culture were also performed. Microsporidia were detected using 
qPCR targeting Enterocytozoon bieneusi and Encephalitozoon spp, 
as previsouly described (Menotti 2003, Espern 2007). 
 

AllplexTM GI-Helminth(I) Assay 
Allplex™ GIPH assays were used following the recommendations 
of the manufacturer. Samples were thawed, and approximately 
160 mg of stool was suspended in 2 mL Cary-Blair medium, using 
the provided swab (FecalSwab™, Copan Diagnostics Inc., Murrieta, 
CA, USA). After a vortex mixing step, the suspensions were 
incubated for 10 min at room temperature, then centrifuged for 
10 min at 2000 g. The centrifuged suspensions were then 
processed by the MICROLAB® STARlet device with the STARMag 96 
Universal Cartridge reagent (Seegene Inc., Seoul, South Korea). 
Amplification was done using a CFX96 device. The resulting PCR 
curves were analyzed with the Seegene Viewer® software. All 
false-negative results of the Allplex™ GIPH were reanalyzed after a 
bead-beating lysis step of the whole FecalSwab™ stool suspension, 
using a MagNA Lyser Green Beads tube (Roche Diagnostics, 
Meylan, France) and the MagNA Lyser system (Roche Diagnostics, 
Meylan, France) for 35 s at full speed. After bead-beating, 
suspensions were centrifuged for 10 min at 2000 g before 
processing by the MICROLAB® STARlet device, as described above. 
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