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Usefulness of Stool Multiplex Polymerase Chain Reaction Assays in Patients with Acute
Diarrhea

Seo Hyun Kim, You Sun Kim, Seung Hyuk Kim, Won Eui Yoon, Hee Jun Myung, Jeong Seop Moon and Dong Hee Whang1

Departments of Internal Medicine and Laboratory Medicine®, Seoul Paik Hospital, Inje University College of Medicine, Seoul, Korea

Background/Aims: There is a recent increase in the use of stool multiplex PCR assay-based diagnostic tests in patients with acute
diarrhea. We used multiplex PCR assays to analyze the distribution of diarrhea-causing bacteria and viruses, as well as the clinical
features of patients with acute diarrhea.

Methods: We retrospectively reviewed stool specimens of inpatients complaining of acute diarrhea from October 2018 to July 2020.
The stool specimens had been tested for bacteria and viruses using multiplex PCR assays.

Results: A total of 414 stool specimens from 346 patients were tested, and 152 pathogens were detected in 131 stool samples
(131/414, 31.6%). Co-infection was detected in 20 patients (20/346, 5.8%). The common pathogens detected as causes of acute
diarrhea, including co-infection, were Clostridium perfringens (34.9%), Clostridioides difficile (19.7%), and Campylobacter spp.
(18.4%). The average age of patients with multiplex PCR-positive tests was lower than those with multiplex PCR-negative tests
(p=0.001). In patients with suspected C. difficile infection (CDI), the RT-PCR for toxin gene assay was performed in 370 stool samples,
35 of which were positive (9.5%). Furthermore, 16 of the 35 samples were positive on the multiplex PCR assay (45.7%).
Conclusions: The multiplex PCR assay revealed that C. perfringens was the most common diarrhea-causing pathogen. In addition,
in patients with suspected CDI, the multiplex PCR assay alone was insufficiently sensitive to detect pathogens and a conventional
CDI test was additionally required. (Korean J Gastroenterol 2022;79:118-125)
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Z 1129 M|vl(Campylobacter spp., C. difficile toxin B,
Salmonella spp., Shigella spp., Vibrio spp., Aeromonas
spp., Clostridium perfringens (C. perfringens), Escherichia
coli (E. coli) H7, E. coli 0157, Verocytotoxin-producing
E coli Yersinia enterocolitica)s <918t 0 W, Virus

Allplex GI-Virus assay® % 6%2] Hlo|g]A(Adenovirus,

414 samples (346 patients)

|

131 samples (31.6%)
were positive

y

Single infection
111 samples (84.7%)

¥

Co-infection
20 samples (15.3%)

3 3 v
Bacteria Virus Bac. + Bac.| | Virus + Virus Bac. + Virus
96 samples 15 samples 12 samples 2 samples 6 samples
(86.5%) (13.5%) (60%) (10%) (30%)

Fig. 1. Flow diagram of acute diarrheal patients who underwent stool multiplex polymerase chain reaction assays.
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Table 1. Epidemiological Characteristics of the Enrolled Patients

152719] vApo] A&E|rkFig. 1. TSR A
AR oY SRS &4 BRI vl Hradaol

&
e
o
;*%1(57 41+24.35 vs. 66.38+19.53, p=0.001),
o
Z}
L

b 397t Tl (504/0 vs. 37.6%,
Fom(25.81% vs.
% | o wekeh

sty C perfringens 5374(34.9%), C. difficile 3071(19.7%),
Campylobacter spp. 2871(18.4%), Norovirus G2 187
(11.8%), Aeromonas spp. 1071(6.6%), Group A Rotavirus
471(2.6%), Shigella spp. 37(2.0%), Salmonella spp. 374
(2.0%)0] e}, 1% 20719] HAloA S5 (16.3%)0] 221
ItHTable 2).

Variable All PCR positive PCR negative p-value Adjusted p-value®
Number 346 117 229
Age (years) 63.35+21.70 57.41+24.35 66.38+19.53 0.001
Gender, female 177 (51.2) 52 (44.4) 125 (54.6) 0.074
Underlying disease
HTN 135 (39.0) 37 (31.6) 98 (42.8) 0.044 0.506
DM 95 (27.4) 25 (21.3) 70 (30.6) 0.070 0.376
LC 14 (4.0) 4(3.4) 10 (4.4) 0.672 0.821
CKD 33(9.5) 0 (8.5) 23(10.0) 0.654 0.973
IBD 28 (8.1) 9(7.7) 19 (8.3) 0.845 0.155
Symptoms
Fever 65 (18.7) 24 (20.5) 41 (17.9) 0.483
Abdominal pain 145 (41.9) 59 (50.4) 86 (37.6) 0.011
WBC (/mm?®) 8.57+4.79 8.64+3.86 8.5415.21 0.865
Hb (g/dL) 11.82+2.37 12.19+2.65 11.63+2.19 0.050
BUN (mg/dL) 20.41+15.99 19.52+14.68 20.86+16.62 0.464
Cr (mg/dL) 1.18+1.50 1.17+1.47 1.18+1.52 0.973
CRP (mg/dL) 5.15+6.68 4.9915.96 5.24+7.03 0.750
Stool
OB 48/297 (16.2) 24/93 (25.8) 24/204 (11.8) 0.002
WBC 29/320 (1.1) 20/106 (18.9) 9/214 (4.2) <0.001

Values are presented as number (%) or meantstandard deviation.

HTN, hypertension; DM, diabetes mellitus; LC, liver cirrhosis; CKD, chronic kidney disease; IBD, inflammatory bowel disease; WBC, white blood
cell; Hb, hemoglobin; BUN, blood urea nitrogen; Cr, creatinine; CRP, C-reactive protein; OB, occult blood.

@Adjusted for age.
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Table 2. Characteristics of the Pathogenic Organism

) ) » R Number of Underlying disease Symptoms
Pathogenic organism Number of positive results ) ;
co-infection  HTN (%) DM (%) CKD (%) Fever (%) Abdominal pain (%)
Bacteria 127 (100.0)
Clostridium perfringens 53 (41.7) 11 41.5 28.3 5.7 11.3 45.3
Clostridioides difficile 30 (23.6) 8 36.7 26.7 16.7 20.0 36.7
Campylobacter spp. 28 (22.0) 5 71 71 0.0 53.6 75.0
Aeromonas spp. 10 (7.9) 5 40.0 20.0 0.0 0.0 30.0
Shigella spp. 3(2.4) 0 0.0 0.0 0.0 333 333
Salmonella spp. 3(2.4) 2 33.3 0.0 0.0 0.0 100.0
Viruses 25 (100.0)
Norovirus G2 18 (72.0) 6 44.4 38.9 33.3 5.6 61.1
Group A Rotavirus 4 (16.0) 2 25.0 0.0 0.0 25.0 25.0
Astrovirus 2(8.0) 1 0.0 0.0 0.0 0.0 100.0
Norovirus G1 1(4.0) 1 100.0 0.0 0.0 0.0 100.0
Values are presented as number (%).
HTN, hypertension; DM, diabetes mellitus; CKD, chronic kidney disease.
“Co-infection included in results.
Table 3. Number of Stool OB, Stool WBC, and Means of WBC, CRP
Pathogenic organism Stool WBC? (/mm?®) CRP? (mg/dL)
0B° WBC?
Bacteria
Clostridium perfringens 12/45 (26.7) 5/51 (9.8) 8.78+5.38 4.8+6.7
Clostridioides difficile 1/23 (4.3) 1/25 (4.0) 9.2314.58 3.7t5.4
Campylobacter spp. 10/24 (41.7) 13/27 (48.2) 8.80+2.86 8.4+6.3
Salmonella spp. 1/3(33.3) 1/3(33.3) 5.75+2.40 7.2t4.2
Shigella spp. 2/3(66.7) 1/3(33.3) 6.55+3.78 0.710.2
Aeromonas spp. 3/8(37.5) 1/10 (10.0) 8.64+3.98 4.5+4.4
Viruses
Group A Rotavirus 0/4 (0.0) 1/4 (25.0) 7.96+2.94 3.5+4.8
Norovirus G1 0/1(0.0) 0/1(0.0) 6.76+0.00 1.8+0.0
Norovirus G2 0/11 (0.0) 0/15 (0.0) 8.29+3.60 1.4+1.9
Astrovirus 0/1(0.0) 0/1(0.0) 5.99+1.43 1.6+1.9

Values are presented as number (%) or meanzstandard deviation.
OB, occult blood; WBC, white blood cell; CRP, C-reactive protein.
Co-infection included in results.
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