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Methods.  From 2014 to 2017, environmental swabs were collected from public 
areas, healthcare settings, and shoe soles. Samples were considered positive for C. dif-
ficile following growth on CCFA plates and confirmatory PCR testing for toxin genes 
and fluorescent PCR ribotyping (RT). The rate of C. difficile positivity and associated 
RT distribution were compared between settings, including shoe soles which were 
investigated for their potential role in environmental transmission.

Results.  A total of 11,986 unique isolates were obtained primarily from the US 
(n=11,002; 92%) in addition to 11 other countries including Taiwan (n=200) and India 
(n=187). Samples were categorized as being from outdoor environments (n=2,992), 
private residences (n=2,772), shoe soles (n=1,420), public buildings (n=1,104) or acute 
care settings (n=3,698). Worldwide C.  difficile sample positivity was 26% and was 
similar between US and non-US sampling sites. In the US, private residences (26.2%) 
and outdoor environments (24.1%) had the highest positivity rate compared to public 
buildings (17.2%). In a Texas sub-analysis (n=8,571), positivity rates were highest from 
outdoor samples (27%) and were similar between private residences (24%) and health-
care buildings (24%). The most prevalent RTs overall were F014-020 (16.4%), F106 
(14.9%), and FP310 (11%). Shoe soles had the highest positivity rate (45%) with similar 
RT distribution between shoe soles and environmental samples.

Conclusion.  Using a worldwide sample, 26% of environmental samples tested posi-
tive for toxigenic C. difficile strains from healthcare and non-healthcare sites. Community 
stewardship efforts will be needed to reduce the risk of CDI in vulnerable patients. Shoe 
sole sampling may be an ideal surveillance tool to test for emerging epidemic strains.
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Background.  Following standard of care antibiotics, investigational micro-
biome therapeutic, SER-109, achieved superiority vs placebo (PBO)  at 8 weeks  in 
reducing rCDI  in patients with ≥3 prior episodes  (12.4% vs 39.8%, respectively; p< 
0.001).  We evaluated the impact of SER-109 vs PBO on  HRQoL  with general 
(EQ-5D-5L) and disease-specific (Cdiff32) measures [Garey 2016]. 

Methods.  EQ-5D-5L measures outcomes in 5 domains (mobility, self-care, 
activities, pain/discomfort, and anxiety/depression) while Cdiff32 measures  out-
comes in 3 domains (physical, mental, and social) including 5 associated subdomains. 
Patients completed EQ-5D-5L and Cdiff32 measures at baseline (BL), Wk 8, and at re-
currence/early termination. Changes from BL were assessed between SER-109 vs PBO 
and by clinical outcome (recurrence versus nonrecurrence) in the ITT population and 
within each treatment arm. The between treatment group comparison analysis con-
trolled for age, gender, prior antibiotics, and number of prior CDI episodes.

Results.  Mean EQ-5D-5L and Cdiff32 scores were comparable between SER-109 
and PBO at BL.  EQ-5D-5L did not detect differences at Wk 8 from BL between SER-
109 and PBO or by clinical outcome. In contrast, Cdiff32 detected significant improve-
ments at Wk 8 from BL within both SER-109 subjects and PBO subjects (Fig1) and 
by recurrence status (Fig2). Subjects achieved significant improvement in all domains 
at Wk 8 from BL regardless of treatment group. When examining recurrence status 
within treatment arms, all PBO subjects with non-recurrence showed improvement in 
all health domains, while PBO subjects with recurrence had declines in several subdo-
mains (Fig3B). Similarly, SER-109 subjects with non-recurrence showed improvement 
in all domains compared to BL. However, overall and mental domain/subdomains 
scores also improved in SER-109 subjects with recurrence (Fig3A).  

Conclusion.  Significant HRQoL improvements were associated with CDI nonre-
currence, which highlights the negative impact of this debilitating infection. SER-109 
was associated with improved overall and mental scores, regardless of clinical out-
come. Further investigation is warranted on the impact of SER-109 on mental health 
even among those with CDI recurrence.
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Background.  Subclinical CMV reactivation on letermovir prophylaxis may be 
important for CMV-specific immune reconstitution after HCT (Zamora et al. Blood 
2021) but concerns remain regarding the development of antiviral resistance. Here we 
analyze risk factors associated with breakthrough CMV infection on letermovir and 
describe the incidence of de novo letermovir resistance.

Methods.  All CMV-seropositive, allogeneic HCT recipients who received letermovir 
prophylaxis from 10/2018-2020 were analyzed. Weekly proportions and cumulative inci-
dences of CMV reactivation in the first 100 days post-HCT were calculated at different 
levels. Clinically significant CMV infection was treated preemptively with (val)ganciclovir 
or foscarnet. Univariable/multivariable Cox regression models for breakthrough CMV re-
activation at each viral threshold were performed. Patients with CMV reactivation ≥ 200 
IU/mL were tested by UL56 sequencing to identify de novo letermovir resistance.

Results.  Two hundred thirty HCT recipients who received letermovir prophylaxis 
were identified. Weekly proportions and cumulative incidences of CMV reactivation 
are shown in Figure 1. Nine of 15 patients with CMV reactivation had sufficient serum 
for letermovir resistance testing. One C325Y mutation was identified in an umbilical 
cord blood transplant recipient who developed 4 weeks of CMV DNAemia with a peak 
of 2512 IU/mL. The patient received 56 days of letermovir prior to reactivation and 
responded to treatment initially with foscarnet (due to cytopenias) followed by ganci-
clovir. Greater cumulative steroid exposure was associated with increased risk of CMV 
reactivation and the association remained statistically significant at any level (adjusted 
Hazard Ratio [aHR] 10.8 mg/kg*days, 95% confidence interval [CI] 5.18-22.7) and ≥ 
150 IU/mL (aHR 15.9 mg/kg*days, 95% CI 7.07-35.6) after adjusting for underlying 
disease and GVHD prophylaxis (Figure 2). 

Conclusion.  Letermovir prophylaxis was effective at preventing clinically sig-
nificant CMV infection but subclinical reactivation continued to occur. Cumulative 
steroid exposure was the strongest risk factor for reactivation while on letermovir. 
Development of de novo letermovir resistance on prophylaxis occurred infrequently.
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Background.  Refractory or resistant (R/R) cytomegalovirus (CMV) infection 
after hematopoietic cell transplant (HCT) and solid organ transplant (SOT) cause ser-
ious, potentially fatal complications; therapeutic options are limited. In a Phase 3 study 
(NCT02931539), maribavir (MBV) was superior to investigator-assigned therapy 
(IAT; val/ganciclovir, foscarnet, cidofovir) for CMV clearance (Wk 8) and clearance 
plus symptom control (Wk 8 through Wk 16) in HCT/SOT recipients with R/R CMV 
infections. Here we present further study results on efficacy and safety of MBV in the 
rescue arm.

Methods.  Patients (pts) were stratified and randomized 2:1 to MBV (400 mg/bid) 
or IAT for 8-wk treatment then 12-wk follow-up. After minimum 3 wks’ treatment, pts 
in the IAT group meeting criteria (worsening/lack of improvement of CMV infection 
or failure to achieve viremia clearance plus IAT intolerance) could enter a MBV rescue 
arm (8-wk treatment, 12-wk follow-up). In the rescue arm, efficacy was evaluated by 
confirmed CMV viremia clearance (plasma CMV DNA < 137 IU/mL in 2 consecutive 
tests ≥ 5 days apart) at end of Wk 8 and confirmed clearance with symptom control at 
Wk 8 through Wk 16. Safety was assessed.

Results.  A total of 352 pts were randomized (MBV: 235, IAT: 117, randomized 
set). Confirmed CMV viremia clearance at Wk 8 was achieved in 131 (55.7%) and 28 
(23.9%) pts, respectively, in the randomized set. Having met criteria, 22 (18.8%) pts 
entered the MBV rescue arm; at entry, 6 (27.3%) pts had developed neutropenia and 
9 (40.9%) had increased serum creatinine (Table 1). At Wk 8 of rescue therapy, 11 
(50.0%) pts achieved confirmed CMV viremia clearance; 6 (27.3%) pts had CMV clear-
ance with symptom control at Wk 8 maintained through Wk 16 (Table 2). All 22 pts 
reported treatment-emergent adverse events (TEAEs; Table 3); most common TEAEs 
of special interest were nausea, vomiting, and diarrhea (54.5%), and taste disturbance 
(50.0%). Neutropenia and acute kidney injury TEAEs were reported by 0 and 3 pts in 
the rescue arm, respectively.

Table 1. Summary of patients from IAT-randomized group meeting criteria for entry 
into MBV rescue arm*

Table 2. Patients achieving confirmed CMV viremia clearance at end of Wk 8 (end of 
treatment) or achieving confirmed CMV viremia clearance and symptom control at 
end of Wk 8 maintained through Wk 16


