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• Clostridium difficile infection (CDI) is a major complication
following allogeneic hematopoietic stem cell (Allo-HCT)
and solid organ transplantation (SOT).
• Differences of CDI rates, outcomes, and risk factors
among these two groups were never directly compared.
• To our knowledge this is the first large retrospective cohort
study comparing CDI in SOT and Allo-HSCT populations
• We looked at certain factors specific to these populations
i.e: CMV serostatus, immunosuppressive regimen (IS),
and other unique variables.

• Retrospective cohort analysis using prospectively collected
data for Allo-HCT and SOT recipients between March 2010
and June 2015 at the University of Minnesota Medical
Center.
• We identified adult recipients with CDI within the first three
months following transplantation.
• Demographics, history of CDI, CMV serostatus, Karnofsky
performance scale (KPS), length of stay at the time of
transplant (LOS-tx) and LOS at the time of CDI, high risk
antibiotics use within 14 and 30 days of CDI, conditioning
and induction modalities for Allo-HCT and SOT recipients
respectively, and maintenance IS therapy were collected
and compared.
• Outcomes compared between the groups included
recurrent CDI, complicated CDI, LOS of admission for CDI,
and mortality rate.
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CDI: Positive C difficile test in a patient with diarrhea. In SOT patients, the first CDI within 3
months of transplant. In HCT patients, the first CDI after induction therapy until day 100 after
HCT.
High risk antibiotic use: Cefepime, carbapenems, piperacillin-tazobactam, fluoroquinolones
and clindamycin within 14 and 30 days of CDI.
Complicated CDI: CDI requiring admission to an ICU, prolonged ICU stay due to CDI,
vasopressors, IVF, colectomy, or mortality attributed to CDI.
Recurrent CDI: recurrent diarrhea with a documented positive C difficile test after
improvement within 8 weeks of initial CDI.
Prior hospital stay: any hospital stay within 30 days of the documented CDI.
AML: acute myelogenous leukemia, MM: multiple myeloma, NHL/HL: non-Hodgkin’s and
Hodgkin’s lymphoma.

• There were a total of 2141 patients in the study period
including 466 Allo-HCT and 1675 SOT recipients.
• In total, 103 (5%) of patients had CDI.
• CDI occurred in 48/466 (10%) of Allo-HCT and 55/1675
(3%) of SOT (p<0.01).
• Underlying diseases for Allo-HCT included AML (48%),
MDS (4%), MM (4%), NHL/HL (10%), and other (27%) with
data missing in 6%.
• Living related donor, living-unrelated donor and deceased
donor comprised 7, 4, and 89%, respectively among SOT
recipients.

• Age, gender, and donor-recipient sex match were similar
among groups.
• History of CDI occurred in 19% and 6% (p=0.05) in AlloHCT and SOT recipients, respective.
• High risk antibiotic use within 14 days was 92% and 67%
(p<0.01) and 30 days 96% and 76% (p=0.03) for Allo-HCT
and SOT recipients respectively.

• Fever during CDI was more frequent in Allo-HCT than in
SOT (35% vs 13%, p <0.01).
• Recurrent CDI, complicated CDI, and CDI treatment
modalities were similar among groups.
• The median LOS of CDI admission for Allo-HCT [(0,
95%CI 0-2 days) was shorter than that for SOT (4, 95% CI
2-4 days) with p<0.01].
• CDI-attributed mortality was similar among both groups
(2% vs 0%, respectively, p =0.3)
• Overall mortality rate tended to be higher in patients with
high risk antibiotics administered within 14 days (p=0.17),
and 30 days (p=0.19), also in patients with KPS <80
(p=0.13)
• Overall mortality rate was higher in Allo-HCT group (67%)
compared to SOT group (33%) (p=0.04).

Table 1: Univariate analysis of risk factors for CDI which were later
included in multivariate analysis
PAllo-HCT
SOT
value
All Patients (N)
466
1675
Patients with CDI
48 (10)
55 (3)
<0.01
N(%)
90 (80-100)
60 (20-90)
<0.01
Median KPS (range)
Median days of
35 (0-141)
17 (4-101)
<0.01
LOS-tx (range)
0.04
CMV Group (% )
D+/R+
D+/RD-/R+
D-/R-

10 (20.8)
2 (4.2)
16 (33.3)
20 (41.7)

15 (27.3)
10 (18.2)
15 (27.3)
12 (21.8)

Table 2: Univariate and multivariate analysis of Risk Factors for CDI
for transplant patients
Univariate
Analysis
Risk
Factors
Transplant
type
LOS-tx
KPS

CMV Group

Total
(N)

Rate of CDI
p
N (%)
value

Multivariate
Analysis
RR (95% CI)

AlloHCT

466

48 (10)

SOT

1675

55 (3)

0.51 (0.33-0.79)

<30

1640

55 (3)

1.00

>=30

394

47 (12)

<80

692

47 (7)

>=80

1194

52 (4)

D+/R+

438

25 (6)

D+/R-

296

12 (4)

D-/R+

523

31 (6)

D-/R-

425

32 (8)

<0.01

<0.01

1.00

2.37 (1.75-4.26)

p
value
0.02

<0.01

0.02

0.29

CMV: Cytomegalovirus Status in Donor (D) and Recipient (R),
KPS: Karnofsky performance scale, LOS–tx: Length of Stay in
hospital during transplant admission, RR: Relative risk.
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• Our study shows that within the first 3 months post
transplantation, the incidence of CDI was higher in AlloHCT compared to SOT recipients.
• LOS at the time of transplantation of ≥30 days was an
independent risk factor for CDI.
• The use of high risk antibiotics within 14 and 30 days prior
to CDI were more likely in Allo-HCT compared to SOT
recipients.
• Whether the use of high risk antibiotics remain an
independent risk factors for CDI in this population could
not be assessed since this variable could not be included
in multivariate analysis as data were not available in AlloHCT and SOT recipients who did not suffer from CDI.
• Though ATG was used more often among SOT recipients,
this was not included in the analysis since it is inherently
used more often in this the SOT population compared to
Allo-HCT.
• WBC and creatinine at the time of CDI are inherently
variable between both groups with expected higher WBC
and creatinine in SOT compared to All-HCT recipients.
Hence, they were not included in the analysis.
• Treatment approach with either vancomycin or
metronidazole was similar among both groups.
• The cumulative incidence of mortality, but not CDI-related
mortality, was higher among Allo-HCT recipients.

• Allogenic HCT was an independent risk factor for CDI
compared to SOT.
• Longer LOS at the time of transplantation (≥30 days)
was another independent risk factor for CDI.
• Allo-HCT recipients received high risk antibiotics more
often than SOT recipients.
• Higher overall mortality was higher in Allo-HCT
compared to SOT recipients with CDI.
• The CDI-attributed mortality was similar among groups.

