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Letter to the Editor
Clinical Microbiology

Dear Editor, 
Clostridioides difficile infections (CDIs) are antibiotic-associated 
diseases and have become prevalent healthcare-associated in-
fections [1]. C. difficile is divided into five clades, of which clade 
3 (RT023) causes severe infections similar to those seen with 
the hypervirulent strains of clade 2 (RT027). Shaw, et al. [2] 
have suggested clade 3 strain characteristics, including a con-
served pathogenicity locus, a binary toxin, and an esculinase-
negative phenotype. Rapidly and accurately diagnosing CDIs is 
essential to optimize patient care and ensure proper infection 
control [3, 4]. Chromogenic media such as ChromID agar have 
been developed to aid in diagnosis. Most C. difficile strains ex-
hibit esculin hydrolysis, resulting in characteristic black colonies 
on ChromID agar. The absence of the esculinase enzyme in C. 
difficile RT023 results in the formation of white colonies on 
ChromID agar [2, 5]. A recent report highlighted a CDI caused by 
a strain belonging to the common lineage RT020 (clade 1) that 
produced white colonies on ChromID agar [6], and 19.5% of 
strains from environmental samples were esculin hydrolysis-
negative [5], suggesting the potential for the widespread dis-
semination of C. difficile strains that produce white colonies in 
community-associated CDIs [5, 6]. We report a severe case of 
infection caused by white colony-producing C. difficile and its ge-

nome characteristics.
A 66-year-old man, admitted to a tertiary hospital in Seoul, Ko-

rea, in September 2023 with a headache, was diagnosed as 
having left cerebellar hemorrhage and underwent suboccipital 
craniectomy. On post-operation day 13, he developed diarrhea 
(>10 episodes) and fever (37.7°C). Laboratory tests revealed a 
white blood cell count of 37,900/mm3, acute kidney injury with 
blood urea nitrogen and creatinine levels of 20.14 mmol/L and 
278.52 umol/L, respectively, and hypoalbuminemia (albumin 
level, 15 g/L). Unenhanced computed tomography revealed a 
small amount of ascites in the abdominal cavity and diffuse wall 
thickening extending from the ascending colon to the rectum, 
accompanied by pericolic infiltration. Nodularity of the colonic 
wall, a diagnostic indicator of CDI, was noted in the descending 
colon [7]. Glutamate dehydrogenase antigen and toxin enzyme 
immunoassays (TcdA and TcdB) using C. Diff Quik Chek Com-
plete (TechLab, Blacksburg, VA, USA) yielded positive results. 
Toxin B and binary toxin genes were detected in a stool speci-
men using the Xpert C. difficile assay (Cepheid, Sunnyvale, CA, 
USA).

The stool specimen was cultured on ChromID C. difficile agar 
(bioMérieux, Marcy-l’Étoile, France) under anaerobic conditions 
for 48 hrs. Grayish irregular colonies were observed on Brucella 
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blood agar (HY1126, Fig. 1A). Although typical black colonies 
were not observed, flat, irregular, white colonies with a distinc-
tive horse manure odor were observed on ChromID C. difficile 
agar (bioMérieux) (Fig. 1B). When cultured on CHROM CDIF agar 
(Asanpharm, Seoul, Korea), the isolate appeared colorless and 
fluorescent under UV light at 365 nm (Fig. 1C). C. difficile was 
definitively identified using matrix-assisted laser desorption ion-
ization–time of flight mass spectrometry (Bruker Biotyper MS; 
Bruker Daltonics, Bremen, Germany). PCR ribotyping of the 
HY1126 isolate was conducted using the primers CD1 and 
CD1445, according to previous protocols [8, 9]. We detected a 
novel ribotype, which we named RTC41 (Fig. 2).

Whole-genome sequencing using the Illumina system (Illu-
mina, San Diego, CA, USA) was performed at Macrogen (Seoul, 
Korea). De novo assembly was performed, and the assembly 
was validated. HY1126 was found to belong to multilocus se-
quence type (ST) 588, a common ST closely related to ST5 that 
is a part of clade 3. In strain HY1126, ptsl, which encodes phos-
phoenolpyruvate protein phosphotransferase, was intact. In 
RT020 strains, a truncated phosphotransferase enzyme I re-
sulted in impaired esculin transport capability and limited 
growth [5]. An early stop codon in bglA (1,206 bp) of HY1126, as 
compared with intact bglA (1,455 bp), determines esculinase-
negative phenotypes, such as that in RT023 [2]. HY1126 
showed distinctive features among clade 3 strains, including a 
binary toxin and esculinase-negative phenotype [2]. Strain 
HY1126 had an intact TcdC gene, responsible for the increased 
toxin production observed in RT027 strains with an 18-bp dele-
tion in TcdC [10]. The genome sequences were deposited in 

NCBI GenBank under accession number JAYJMP000000000. 
This study was approved by the Hanyang University Seoul Hospi-
tal Institutional Review Board (approval No. 202311051).

CDI treatment with oral vancomycin and intravenous metroni-
dazole was continued for two weeks, and the patient was dis-
charged with improvement. We report the case of a severe infec-
tion caused by C. difficile ST588, a clade 3 strain that produces 
characteristic white colonies on ChromID agar. The esculinase-
negative phenotype may be prevalent among C. difficile isolates, 
emphasizing the importance of identifying and not disregarding 
white colonies on ChromID C. difficile agar cultures.
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Fig. 1. Colonial morphology of Clostridioides difficile HY1126. (A) Flat gray on Brucella blood agar. (B) White colonies on ChromID agar. (C) 
Fluorescent colonies on CHROM CDIF agar.
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Fig. 2. PCR ribotyping pattern of Clostridioides difficile. Lanes L, lad-
der; lane 1, RT023; lane 2, RTC41 (HY1126); lane 3, RT027.
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