APPENDIX 

Appendix 1. Algorithm for the classification of the study cohort: patients with recurrent C. difficile infection (CDI) (Group I), non-recurrent CDI (Group II), and no CDI (Group III). 
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APPENDIX 2: Sensitivity analysis using 14 – 85 day recurrent CDI timeframe

This sensitivity analysis considers recurrent CDI that occurs within 14 – 85 days after T0. 

Table 2.1. Baseline characteristics of recurrent CDI patients (Group 1), non-recurrent CDI patients (Group II), and patients without CDI (Group III), prior to and after matching.
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1 Patients were matched on age at the start of their enrollment period (EP). This does not reflect the mean age of matched patients at their T0. See text and appendix for more details on the EP.

2 Comorbidity Point Score (COPS) quantifies patients’ comorbid illness burden based on patient’s preexisting diagnosis over the 12-month period preceding hospitalization. For purposes of this study, COPS was calculated using preexisting diagnosis over the 12-month preceding T0 .The unadjusted relationship of COPS and mortality is as follows: a COPS <50 is associated with a mortality risk of <1%, <100 with a mortality risk of <5%, and >145 with a mortality risk of 10% or more.  See text and references 3 and 4 for additional details.


Table 2.2. Demographic and unadjusted utilization rates for cases and corresponding controls 
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1 Comorbidity Point Score (COPS) quantifies patients’ comorbid illness burden based on patient’s preexisting diagnosis over the 12-month period preceding hospitalization. For purposes of this study, COPS was calculated using preexisting diagnosis over the 12-month preceding T0 .The unadjusted relationship of COPS and mortality is as follows: a COPS <50 is associated with a mortality risk of <1%, <100 with a mortality risk of <5%, and >145 with a mortality risk of 10% or more.  See text and references 3 and 4 for additional details.











Table 2.3. Relative risk for healthcare utilization and mortality and adjusted excess healthcare utilization and mortality among rCDI patients, non-recurrent CDI patients, and patients without CDI.
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1The rate of utilization patients have in one group relative to patients in another group (e.g. when matched, patients in Group I have a 49% higher rate of ED visit than patients in Group III).

2Impact of outcomes refers to the excess amount of ED visits, hospital days, ICU days, or deaths one group of patients’ experiences over one year following T0 compared to its matched group of patients. 

*All values show p-value <.0001 except where noted by a "*"


Appendix 2.4 Figure for cohort selection





APPENDIX 3: REFRACTORY CDI

	This sensitivity analysis includes patients with refractory recurrent CDI and refractory non-recurrent CDI (Group I + refractory rCDI, and Group II + refractory non-recurrent CDI). Patients with refractory CDI were identified has patients who showed as having a positive CDI tests within the 14 days following the index test. Because these patients were excluded from the primary analyses, a sensitivity analysis was conducted to include them.

Table 3.1. Baseline characteristics of recurrent CDI patients, non-recurrent CDI patients, patients without CDI, and inclusion of refractory CDI patients prior to and after matching.
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1 Patients were matched on age at the start of their enrollment period (EP). This does not reflect the mean age of matched patients at their T0. See text and appendix for more details on the EP.

2 Comorbidity Point Score (COPS) quantifies patients’ comorbid illness burden based on patient’s preexisting diagnosis over the 12-month period preceding hospitalization. For purposes of this study, COPS was calculated using preexisting diagnosis over the 12-month preceding T0 .The unadjusted relationship of COPS and mortality is as follows: a COPS <50 is associated with a mortality risk of <1%, <100 with a mortality risk of <5%, and >145 with a mortality risk of 10% or more.  See text and references 3 and 4 for additional details.

Table 3.2. Demographic and unadjusted utilization rates for cases and corresponding controls, with inclusion of patients with refractory CDI 
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1 Comorbidity Point Score (COPS) quantifies patients’ comorbid illness burden based on patient’s preexisting diagnosis over the 12-month period preceding hospitalization. For purposes of this study, COPS was calculated using preexisting diagnosis over the 12-month preceding T0 .The unadjusted relationship of COPS and mortality is as follows: a COPS <50 is associated with a mortality risk of <1%, <100 with a mortality risk of <5%, and >145 with a mortality risk of 10% or more.  See text and references 3 and 4 for additional details.








Table 3.3. Relative risk for healthcare utilization and mortality and adjusted excess healthcare utilization and mortality among Group I (rCDI patients) plus refractory recurrent patients, Group II (non-recurrent CDI patients) plus non-recurrent refractory patients, and Group III) patients without CDI.
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1The rate of utilization patients have in one group relative to patients in another group (e.g. when matched, patients in Group I including refractory rCDI patients have a 61% higher rate of ED visit than patients in Group III).

2Impact of outcomes refers to the excess amount of ED visits, hospital days, ICU days, or deaths one group of patients’ experiences over one year following T0 compared to its matched group of patients. 

All values show p-value <.0001 except where noted by a "*"









Appendix 3.4 Figure for cohort selection to include patients with refractory CDI
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N = 4,692 N = 2,858,772 p-value N = 4,692 N = 9,383 p-value

Sex, male (n; %) 1,813; 38.6% 1,178,910; 41.2% 0.0003 1,813; 38.6% 3,626; 38.6% 0.9962

Age

1

, mean ± SD 62.3 ± 16.1 43.0 ± 17.4 <0.0001 62.3 ± 16.1 62.3 ± 16.1 0.9912

COPS

2

, mean ± SD 150.7 ± 82.5 45.4 ± 41.0 <0.0001 150.7 ± 82.5 148.0 ± 79.9 0.0581

N = 4,692 N = 19,763

p-value

N = 4,587 N = 9,073

p-value

Sex, male (n; %) 1,813; 38.6% 7,546; 38.2% 0.5619 1,758; 38.3% 3,469; 38.2% 0.9173

Age, mean ± SD 62.3 ± 16.1 58.2 ± 17.1 <0.0001 62.2 ± 16.0 62.3 ± 16.0 0.9479

COPS, mean ± SD 150.7 ± 82.5 123.6 ± 81.9 <0.0001 150.5 ± 82.2 147.1 ± 80.4 0.0184

N = 22,038 N = 4,111,859

p-value

N = 22,036 N = 44,069

p-value

Sex, male (n; %) 8,644; 39.2% 1,926,783; 46.9% <0.0001 8,644; 39.2% 17,287; 39.2 0.9992

Age, mean ± SD 57.1 ± 17.6 40.1 ± 16.8 <0.0001 57.1 ± 17.6 57.1 ± 17.6 0.9866

COPS, mean ± SD 120.5 ± 81.8 39.7 ± 37.2 <0.0001 120.5 ± 81.8 118.5 ± 79.4 0.0024
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Group I Group III Group I Group II Group II Group III

N 4,692 9,383

4,587 9,073

22,036 44,069

Age at T

0

 (mean ± SD) 68.8 ± 16.6 68.8 ± 16.6

68.8 ± 16.4 68.8 ± 16.6

63.1 ± 18.3 63.1 ± 18.3

COPS

1

 at T

0

 (mean ± SD) 150.7 ± 82.5 148.0 ± 79.9

150.5 ± 82.2 147.1 ± 80.4

120.5 ± 81.8 118.5 ± 79.4

COPS 1 year after T

0

 (mean ± SD) 118.4 ± 80.9 113.0 ± 76.2

118.5 ± 80.8 107.0 ± 79.6

90.7 ± 75.9 89.0 ± 72.7

DxCG at T

0

 (mean ± SD) 19.5 ± 15.5 17.1 ± 14.0

19.4 ± 15.5 19.0 ± 14.9

15.6 ± 14.9 13.5 ± 13.3

DxCG at 1 year (mean ± SD) 15.7 ± 15.1 14.0 ± 13.2

15.7 ± 15.1 14.3 ± 14.6

11.8 ± 13.9 10.9 ± 12.3

Mortality 1 year after T

0

 (N; %) 731; 15.6% 575; 6.1%

718; 15.7% 1,061; 11.7%

1,595; 7.2% 1,441; 3.3%

# of patients with overnight hospitalization (N; %)  2,383; 50.8% 3,073; 32.8%

2,332; 50.8% 3,412; 37.6%

7,022; 31.9% 10,977; 24.9%

Overnight hospitalizations per patient (mean ± SD) 1.1 ± 1.7 0.6 ± 1.2

1.1 ± 1.7 0.7 ± 1.4

0.6 ± 1.3 0.4 ± 1.0

Overnight hospitalization days per patient (mean ± SD) 8.7 ± 23.1 3.2 ± 9.1

8.8 ± 23.3 5.0 ± 16.6

4.4 ± 17.7 2.2 ± 7.9

# of patients with overnight hospitalization with ICU (N; %) 827; 10.2% 928; 7.1%

814; 10.3% 1,201; 8.8% 2,409; 7.6% 3,066; 5.4%

ICU days per patient (mean ± SD) 1.0 ± 6.7 0.3 ± 2.3

1.0 ± 6.8 0.6 ± 4.7

0.5 ± 4.1 0.3 ± 2.2

# of patients with an ED visit (N; %) 2,846; 60.7% 4,523; 48.2%

2,779; 60.6% 4,637; 51.1%

9,996; 45.4% 17,450; 39.6

ED visits per patient (mean ± SD) 1.8 ± 3.0 1.3 ± 2.3

1.8 ± 3.0 1.4 ± 2.5

1.2 ± 2.6 1.0 ± 2.3

Matched Groups
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ED visits Hospital days ICU days 1 year mortality

Group I relative to Group III 4,692 1.49 (1.41 - 1.57) 1.70 (1.61 - 1.81) 1.32 (1.14 - 1.51) 2.54 (2.29 - 2.82)

Group I relative to Group II 4,587 1.31 ( 1.24 - 1.38) 1.32 (1.24 - 1.40) 1.15 (1.00 - 1.32)* 1.34 (1.23 - 1.46)

Group II relative to Group III 22,036 1.26 (1.22 - 1.29) 1.40 (1.36 - 1.45) 1.27 (1.17 - 1.37) 2.21 (2.07 - 2.37)

Group I relative to Group III 4,692 0.05 (0.04 - 0.06) 3.94 (3.41 - 4.51) 0.76 (0.35 - 1.24) 0.09 (0.08 - 0.11)

Group I relative to Group II 4,587 0.04 (0.03 - 0.05) 2.30 (1.75 - 2.88) 0.42 (0.00 - 0.89) 0.04 (0.03 - 0.05)

Group II relative to Group III 22,036 0.02 (0.02 - 0.03) 2.01 (1.79 - 2.24) 0.61 (0.38 - 0.85) 0.04 (0.03 - 0.04)

Outcomes

Relative risk

1

 of 

outcome 

Excess utilization 

outcomes per member 

per year

2



Matched Groups N
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NO
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Keep first EP, and exclude all other

associated EPs from analysis for this patient.

n = 

4,111,859

NO
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*Assumption is being 
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cure occurred (i.e. no 
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required)
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N = 5,125 N = 2,869,809 p-value N = 5,125 N = 10,249 p-value

Sex, male (n; %) 2,052; 40.0%% 1,210,735; 42.2% 0.0018 2,052; 40.0% 4,104; 40.0% 0.9963

Age

1

, mean ± SD 63.1 ± 15.9 43.1 ± 17.3 <0.0001 63.1 ± 15.9 63.1 ± 15.9 0.9918

COPS

2

, mean ± SD 149.4 ± 79.1 45.5 ± 40.9 <0.0001 149.4 ± 79.1 146.8 ± 76.8 0.0576

N = 5,125 N = 23,327

p-value

N = 5,036 N = 9,955

p-value

Sex, male (n; %) 2,052; 40.0% 9,160; 39.3% 0.3063 2,005; 39.8% 3,957; 39.8% 0.9393

Age, mean ± SD 63.1 ± 15.9 59.6 ± 17.0 <0.0001 63.1 ± 15.8 62.3 ± 16.1 0.9113

COPS, mean ± SD 149.4 ± 79.1 130.4 ± 82.1 <0.0001 149.3 ± 78.8 147.3 ± 77.9 0.1449

N = 25,875 N = 4,132,081

p-value

N = 25,873 N = 51,742

p-value

Sex, male (n; %) 10,366; 40.1% 1,940,461; 47.0% <0.0001 10,366; 40.1% 20,731; 40.1% 0.8825

Age, mean ± SD 58.4 ± 17.6 40.1 ± 16.8 <0.0001 58.4 ± 17.6 58.4 ± 17.6 0.9862

COPS, mean ± SD 127.1 ± 82.2 40.6 ± 37.8 <0.0001 127.1 ± 82.2 124.9 ± 79.7 0.0005

Group II + refractory non-recurrent to 

Group III

Before Matching After Matching



Group I + refractory rCDI

to Group III

Group I + refractory rCDI to 

Group II + refractory non-recurrent CDI
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Group I + 

refractory rCDI

Group III

Group I + 

refractory rCDI

Group II + refractory 

non-recurrent CDI

Group II + 

refractory non-

recurrent CDI

Group III

N 5,125 10,249

5,036 9,995

25,873 51,742

Age at T

0

 (mean ± SD) 69.4 ± 16.3 69.4 ± 16.3

69.4 ± 16.2 69.5 ± 16.3

64.4 ± 18.2 64.4 ± 18.2

COPS

1

 at T

0

 (mean ± SD) 149.4 ± 79.1 146.8 ± 76.8

149.3 ± 78.8 147.3 ± 77.9

127.1 ± 82.2 124.9 ± 79.7

COPS 1 year after T

0

 (mean ± SD) 125.8 ± 80.9 113.1 ± 75.0

126.1 ± 80.8 109.0 ± 80.2

96.4 ± 78.3 93.2 ± 73.4

DxCG at T

0

 (mean ± SD) 19.1 ± 14.9 16.8 ± 13.6

19.1 ± 14.8 19.0 ± 14.6

16.5 ± 15.0 14.2 ± 13.4

DxCG at 1 year (mean ± SD) 16.9 ± 15.2 14.1 ± 13.2

16.9 ± 15.2 14.8 ± 14.7

13.0 ± 14.4 11.5 ± 12.4

Mortality 1 year after T

0

 (N; %) 648; 17.5% 509; 6.7%

885; 17.6% 1,242; 12.5%

1,676; 8.5% 1,500; 4.2%

# of patients with overnight hospitalization (N; %)  2,812; 54.9% 3,383; 33.0%

2,768; 55.0% 3,980; 40.0%

9,094; 35.2% 13,828; 26.7%

Overnight hospitalizations per patient (mean ± SD) 1.2 ± 1.7 0.6 ± 1.2

1.2 ± 1.7 0.8 ± 1.4

0.7 ± 1.3 0.5 ± 1.0

Overnight hospitalization days per patient (mean ± SD) 10.0 ± 23.9 3.2 ± 9.5

10.1 ± 24.0 5.9 ± 19.7

5.2 ± 19.5 2.4 ± 8.9

# of patients with overnight hospitalization with ICU (N; %) 992; 10.2% 1,006; 7.1%

982; 10.3% 1,429; 9.3% 3,277; 8.5% 3,930; 5.8%

ICU days per patient (mean ± SD) 1.1 ± 7.4 0.3 ± 2.4

1.1 ± 7.5 0.6 ± 4.6

0.6 ± 4.5 0.3 ± 2.4

# of patients with an ED visit (N; %) 3,290; 64.2% 4,939; 48.2%

3,235; 64.2% 5,135;51.6%

12,234; 47.3% 21,296; 41.2%

ED visits per patient (mean ± SD) 2.0 ± 3.0 1.3 ± 2.3

2.0 ± 3.1 1.4 ± 2.4

1.3 ± 2.6 1.0 ± 2.3

Matched Groups
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ED visits Hospital days ICU days 1 year mortality

Group I + refractory rCDI relative to Group III 5,125 1.61 (1.53 - 1.69) 1.84 (1.74 - 1.94) 1.42 (1.25 - 1.62) 2.63 (2.40 - 2.89)

5,036 1.39 (1.32 - 1.45) 1.31 (1.24 - 1.38) 1.18 (1.04 - 1.34)* 1.41 (1.30 - 1.52)

25,873 1.28 (1.24 - 1.31) 1.48 (1.44 - 1.52) 1.27 (1.18 - 1.36) 2.04 (1.93 - 2.16)

Group I + refractory rCDI relative to Group III 5,125 0.06 (0.06 - 0.07) 4.69 (4.15 - 5.26) 1.01 (0.59 - 1.48) 0.11 (0.09 - 0.13)

5,036 0.05 (0.04 - 0.06) 2.43 (1.89 - 3.01) 0.52 (0.11 - 0.97) 0.05 (0.04 - 0.07)

25,873 0.02 (0.02 - 0.03) 2.49 (2.28 - 2.71) 0.62 (0.42 - 0.83) 0.04 (0.04 - 0.05)

Outcomes
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outcome

1 
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outcomes per member 

per year

2



Matched Groups N
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Group II + refractory non-recrreunt CDI
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relative to Group III

Group I + refractory rCDI relative to

Group II + refractory non-recrreunt CDI

Group II + refractory non-recurrent CDI 

relative to Group III
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NO
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n =4,174
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Scanning each EP for each
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Group III: No CDI

Keep first EP, and exclude all other

associated EPs from analysis for this patient.

n = 4,339,214

NO

YES

Eligible Enrollment Periods (EP)

*Assumption is being 
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explicit negative test is 

required)
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Refractory CDI patients

n=4,263
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test >14 days and <57 days 
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