
 

INTRODUCTION
• Life-threatening Clostridioides (Clostridium) difficile infection 

(CDI) affects nearly half a million individuals in the United 
States annually, with 0.7–8.9 deaths per 100,000 persons 
within 30 days of diagnosis.1 

• Risk factors for CDI include advanced age and healthcare 
exposures that are common among the elderly, such as acute 
infections and hospitalization.2-4 

• In 2019, the annual CDI incidence was reported at 58.3 per 
100,000 persons for those 18–44 years of age and 93.4 per 
100,000 for those 45–64 years of age compared with  
257.3 per 100,000 population among those 65–70 years.5

 – In-hospital deaths ranged from 0.4% (among those 
1–49 years of age) to 6% (among those 50–54 and 
≥65 years of age).5 

• Although the burden of CDI in individuals ≥65 years has been 
described,6 studies on the burden of CDI for those <65 years  
of age are limited.

METHODS
• This retrospective cohort study used de-identified claims data 

from the Optum® Clinformatics® Data Mart, which includes 
complete medical and pharmacy claims information.

• CDI was defined by CDI diagnosis per International 
Classification of Diseases (ICD) 9th Revision diagnosis 
code 008.45 or ICD 10th Revision diagnosis code A04.7 
or a combination of CDI diagnosis/testing with antibiotic 
prescription.

 – Cases occurring ≤60 days after prior CDI occurrences were 
excluded. 

• Annual CDI incidence in 2012–2020 was evaluated among 
individuals who were aged 18–49 years and 50–64 years 
and enrolled in an Optum commercial plan by January 1 of the 
corresponding year.

METHODS (continued)
 – Incidence rates were calculated as the number of CDI incident 
cases per 100,000 person-years of observation time.

• To assess CDI-attributable mortality, individuals with CDI (CDI+) 
diagnosed from 2016–2018 were matched 1:1 to non-CDI controls 
(CDI–) by the propensity score for CDI.  

 – Propensity score matching was used to adjust for potential 
confounders (>60 variables) between groups for the mortality 
analysis. Logistic regression was used to develop the  
propensity score. 

• All CDI+ and CDI– individuals were required to be continuously 
enrolled in the database for ≥12 months before the index date  
(ie, baseline period) through the earliest of 12 months follow-up  
or death. 

 – Mortality was stratified by age group and hospitalization status.

• All study variables, including baseline and outcome measures, 
were analyzed descriptively. 

• Standardized differences were calculated for each variable as the 
absolute difference in sample means divided by the estimate of the 
pooled standard deviation.

RESULTS
• CDI incidence was generally stable from 2012–2016 (217–220 

and 112–118 episodes per 100,000 person-years in the 50–64- 
and 18–49-year age groups, respectively) before decreasing 
gradually between 2016 and 2020 to 139 episodes per 100,000 
person-years (50–64-year age group) and to 66 episodes per 
100,000 person-years (18–49-year age group; Figure 1). 

Figure 1. Annual CDI incidence rate in each age group
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CDI=Clostridioides difficile infection.

 – During this period, most cases were community acquired and 
most patients were not hospitalized among both age groups 
(Figure 2).

Figure 2.  Percentage of patients in each age group  
over time by (A) acquisition status and 
(B) hospitalization status
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• Baseline demographics and clinical characteristics before and 
after propensity score matching are shown for the 50–64-year 
age group (Table 1) and 18–49-year age group (Table 2).

 – After matching, no meaningful differences were observed 
between the matched CDI+ and CDI– groups for both age 
groups.

• The CDI-attributable mortality rate at 12 months among the  
50–64-year age group was higher than that in the 18–49-year 
age group.

• In the 50–64-year age group, CDI-attributable mortality 
increased through 12 months post-index, with larger attributable 
differences observed among patients who were hospitalized 
compared with those who were not hospitalized (Figure 3). 

• In the 18–49-year age group, CDI-attributable mortality also 
increased through 12 months post-index, though to a lesser 
degree; larger attributable differences were observed among 
patients who were hospitalized compared with those who were 
not hospitalized (Figure 4; only data with n≥11 patients shown). 

CONCLUSIONS

• As reported previously, both CDI 
incidence and attributable mortality 
among US individuals 18–64 years 
increased with age.5 

• In both age groups, CDI cases treated 
in the hospital were associated with 
increased mortality.

• Identifying high-risk groups among 
non-elderly adults is warranted to 
develop better strategies to prevent CDI. 
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Table 1.  Baseline Demographics and Clinical Characteristics 
of Patients in the 50–64-Year Age Group Before 
and After Propensity Score Matching*

Before Matching After Matching

Characteristic
CDI+

n=6787
CDI–

n=1,363,715
Std 
Diff

CDI+
n=6332

CDI–
n=6332

Std 
Diff

Age, mean ± SD, y 57.2±4.2 56.6±4.1 0.2 57.2±4.1 57.2±4.1 <0.1

Age range, y, n (%) 0.2 0

50–54 1999 (29.5) 487,531 (35.8) 1859 (29.4) 1859 (29.4)

55–59 2436 (35.9) 488,854 (35.8) 2293 (36.2) 2293 (36.2)

60–64 2352 (34.7) 387,330 (28.4) 2180 (34.4) 2180 (34.4)

Female, n (%) 4005 (59.0) 676,519 (49.6) 0.2 3749 (59.2) 3774 (59.6) <0.1

Charlson Comorbidity 
Index score, mean ± 
SD

2.0±2.6 0.5±1.1 0.7 1.7±2.4 1.6±2.2 <0.1

Rx-risk score,  
mean ± SD 5.4±3.6 2.5±2.6 0.9 5.2±3.5 5.4±3.5 <0.1  

CDI+, Clostridioides difficile infection positive case; CDI–, C difficile infection negative control; Std diff, standardized difference. 
Std diff are presented as absolute values. Characteristics with absolute std diff ≤0.1 are considered acceptably balanced.
*A subset of >60 matching variables are listed here.

Table 2.  Baseline Demographics and Clinical Characteristics 
of Patients in the 18–49-Year Age Group Before 
and After Propensity Score Matching* 

Before Matching After Matching

Characteristic
CDI+

n=7033
CDI–

n=2,663,671
Std 
Diff

CDI+
n=6667

CDI–
n=6667

Std 
Diff

Age, mean ± SD, y 36.1±9.2 34.6±9.2 0.2 36.2±9.1 36.1±9.2 <0.1

Age range, y, n (%) 0.2 0

18–29 1812 (25.8) 841,300 (31.6) 1686 (25.3) 1686 (25.3)

30–39 2224 (31.6) 883,265 (33.2) 2124 (31.9) 2124 (31.9)

40–49 2997 (42.6) 939,106 (35.3) 2857 (42.9) 2857 (42.9)

Female, n (%) 4146 (59.0) 1,282,984 (48.2) 0.2 3946 (59.2) 4167 (62.5) 0.1

Charlson 
Comorbidity Index 
score, mean ± SD

0.9±1.7 0.2±0.6 0.5 0.8±1.6 0.7±1.5 <0.1

Rx-risk score,  
mean ± SD 3.8±3.1 1.2±1.8 1.0 3.6±3.0 3.6±3.0 <0.1  

CDI+, Clostridioides difficile infection positive case; CDI–, C difficile infection negative control; Std diff, standardized difference. 
Std diff are presented as absolute values. Characteristics with absolute std diff ≤0.1 are considered acceptably balanced.
*A subset of >60 matching variables are listed here.
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Figure 3.  Mortality by CDI status in the 50–64-year age 
group by follow-up month for (A) the overall 
population, (B) those who were hospitalized,  
and (C) those who were not hospitalized
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CDI+, Clostridioides difficile infection positive case; CDI–, C difficile infection negative control.
Δ is the CDI-attributable mortality as determined by the difference in mortality between CDI+ and CDI– groups.

Figure 4.  Mortality by CDI status in the 18–49-year 
age group at 12 months for (A) the overall 
population, (B) those who were hospitalized,  
and (C) those who were not hospitalized*
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CDI+, Clostridioides difficile infection positive case; CDI–, C difficile infection negative control.
Δ is the CDI-attributable mortality as determined by the difference in mortality between CDI+ and CDI– groups.
*Data are limited to the 12-month follow-up because only groups with n≥11 counts were included per licensing 
agreement with Optum.
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OBJECTIVE
• The goal of this study was to determine the annual incidence of 

CDI among patients 18–49 and 50–64 years of age, as well 
as mortality stratified by age group and hospitalization status 
among an adult population younger than 65 years enrolled in 
commercial health plans. 
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