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Abstract

Background: Clostridium difficile infection (CDI) continues to manifest 
with increasing incidence and severity. High rates of relapses even in patients 
treated appropriately with metronidazole and / or oral vancomycin have led 
to increased hospital readmissions, morbidity and mortality. The search for a 
“cure” has resulted in research towards alternate therapies like fecal transplant, 
monoclonal antibodies, vaccines, and fidaxomicin. However, all the newer 
modalities carry significant cost compared to the antibiotics metronidazole 
and vancomycin. Establishing predictors for relapse would potentially help in 
targeted use of advanced therapies to a subset of patients with CDI who have 
a higher risk of relapse. Our study aimed to determine the clinical variables 
that may predict CDI relapse. We also revisited the role of fecal leukocytes in 
prediction of relapse. 

Methods: A retrospective chart analysis of the patients hospitalized with 
diagnosis CDI over a one-year period was performed. Patients with first episode 
of CDI who had a 3-month follow-up after discharge were evaluated. Abstracted 
data included standard demographics, prior antibiotic and Proton Pump Inhibitor 
(PPI) use, laboratory data and fecal WBC at admission. Relapses of CDI were 
determined by review of electronic medical records.

Results: Charts of 104 patients were reviewed. 60 patients satisfied 
inclusion criteria. 14 (23%) had a relapse in the 3 months following discharge; 12 
of 49 patients (25%) > 60 years of age relapsed compared to 2 out of 11 (18%) 
of those < 60; 10 of 25 (40%) with positive fecal leukocytes relapsed, while 
only 3 of 23 (13%) with negative fecal leukocytes relapsed. Of the patients with 
exposure to a single antibiotic course in the previous 6 months 20% experienced 
a relapse, while in patients who received two and more courses of antibiotics 
over the previous 6 months, there was 33% relapse rate. A combination of age 
> 60 years and positive fecal WBC was associated with a relapse rate of 42% 
(8 out of 19) as compared to no relapses in patients with a combination of age < 
60 years and negative fecal WBC.

Conclusions: The combination of age > 60 years, fecal leukocyte positivity 
and exposure to multiple antibiotic courses prior to initial CDI predisposes 
patients to a relapse. These simple predictors may help physicians to target the 
newer advanced treatments to CDI patients with these risk factors.

There is published literature and society statements regarding the 
management of relapsing CDI [4,5], some studies suggesting therapies 
like cyclical courses of antibiotics [6]. More recent publications have 
claimed improved results with newer approaches like fecal transplant, 
monoclonal antibodies, vaccines, and fidaxomicin. However, 
these modalities carry significant cost compared to the established 
antibiotics metronidazole and vancomycin. Therefore another 
important focus of research is to establish predictors for relapse 
which would potentially help in targeted use of advanced therapies to 
a subset of patients with CDI who have a higher risk of relapse. 

Methods
We performed a retrospective chart review of patients admitted 

for CDI to Saint Vincent Hospital, a community hospital in Worcester, 
Massachusetts, between July 2008 and June 2009. All patients aged 
>18years and with first episode of CDI were evaluated. A case patient 

Introduction
CDI is the leading cause of healthcare associated infections and 

may be the leading cause of death from gastroenteritis-type illness 
in the United States of America [1,2]. Every year CDI accounts for a 
large number of hospitalizations, is linked to almost 14,000 deaths, 
adding an estimated $897 million to $1.3 billion in annual healthcare 
costs [3]. It has become such a widespread problem that it was 
called a “major public health threat” at the Society for Healthcare 
Epidemiology of America (SHEA) at their 2011 annual scientific 
meeting. 

Relapsing CDI presents additional challenges. Recent data 
indicates that the relapse rate has increased to 30% after first episode 
of CDI, 45% after first recurrence and up to 60% after 2 or more 
recurrences. Needless to say that relapsing CDI can be difficult to 
treat and leads to substantially increased morbidity and mortality. 
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was defined as having diarrhea and positive stool enzyme immunoassay 
for C. difficile Toxin A/B (Meridian Bioscience Inc., Cincinnati, 
OH.) Extracted data included patient demographics, presentation 
from community v/s health-care facility, pre-hospitalization 
medications, antibiotics received within last 6 months, physical 
parameters, laboratory data, and length of hospital stay. Patients who 
were admitted with relapsed episode and patients who died during 
hospitalization or within a week of discharge were excluded. Follow-
up records were reviewed for a relapse up to 3 months after discharge. 
Approval for the study was obtained from the hospital’s Institutional 
Review Board. We performed logistic regression on the different risk 
factors under study. Risk factor variables included age, exposure to 
single v/s multiple courses of antibiotics, presentation from home v/s 
from health-care facility, length of hospital stay, PPI use, WBC count 
and presence or absence of fecal leucocytes. We considered p values 
less than 0.05 to be significant.

Results
Study population/ Demographics

Charts of 104 patients admitted with CDI during the study period 
were reviewed. Out of these, 43 patients were excluded - including 
23 who were admitted for a relapse episode and 20 patients who died 
during the hospitalization or within 1 week after discharge from the 
hospital. 61 patients fulfilled our inclusion criteria, one patient was 
lost to follow up and hence 60 patients formed our study population. 
38% (n=23) were males and 63% (n=37) females. Twenty three 
percent of patients (14/60) had a relapse during the 3-month follow 
up period (Table 1). The majority of our patients were older, with 50% 
above the age of 80 years (n=30). 33% of patients above age 80 years 
(10/30) experienced a relapse, in contrast to 13% of those less than 
80 (4/30) (p=0.049) ((Figure 1), panel 1). 10 out of 25 (40%) patients 
with positive fecal leukocytes relapsed, while only 3 out of 23 (13%) 
with negative fecal leukocytes relapsed (p=0.028) ((Figure 1), panel 
2). 12 patients did not have test for fecal leucocytes. A combination of 
age > 60 years and positive fecal WBC was associated with a relapse 
rate of 42% (8 out of 19) as compared to 0 relapses in patients with a 
combination of age < 60 years and negative fecal WBC. ((Figure 1), 
panel 3). Other observations that did not reach statistical significance 
included 20% of the patients with exposure to a single antibiotic 
course in the previous 6 months experienced a relapse, while 33% 

of patients who received two and more courses of antibiotics over 
the previous 6 months relapsed. 36 patients presented from home, 
of which 8 (22%) experienced a relapse, 24 patients presented from a 
health-care facility of which 5 (20%) experienced a relapse. Out of 25 
patients who had WBC > 15000 at admission 6 (24%) experienced a 
relapse, 35 patients had admission WBC <15000 of which 8 (22.8%) 
had a relapse. In terms of duration of hospital stay, 49 patients were 
discharged within 14 days, of these 12 (24.5%) patients experienced a 
relapse. 11 patients had an extended hospital course, of these 2 (18%) 
patients experienced a relapse. 

Regarding differences in relapse rates between patients on PPIs 
v/s not taking PPIs – of the 42 patients who were on a PPI at the time 
of CDI diagnosis, 8 (19%) developed a relapse, while out of the 18 
patients not on a PPI, 6 (33%) developed a relapse. 

Discussion
The relapse rate in our study was 23% consistent with national 

figure of relapse between 20-30%. Two factors - age greater than 
80 years, and testing positive for fecal leucocytes on admission – 
were statistically significant differences between those who did and 
those who did not develop relapses. The combination of age < 60 
years and negative fecal WBC resulted in no relapses in CDI. Other 
researchers have shown the increasing age, poor quality life scores, 
prolonged hospitalization or stay in a long term care facility, initial 
disease severity and continued use of non-C. difficile antibiotic after 
diagnosis of CDI was associated with an increase in the incidence of 
relapse [7-10]. 

In contrast to these reports, well-known predictors of mortality 
associated with CDI including peripheral WBC >15,000, community 
versus facility acquired CDI and duration of hospital stay did not show 
statistical relationship to the relapse rate in our study. Interestingly, 
use of PPIs was associated with decreased risk of recurrence (OR 0.18, 
p=0.06). This is in contrast to the common reported increased risk for 
relapse in patients on PPIs [11,12].

Our study also demonstrated considerable risk for relapse 
in those who had received more than one course of antibiotic in 
previous 6 months. This is consistent with studies by other authors 
[7-10]. Stevens et al have suggested that rather than the number of 
courses of individual antibiotics, it is the cumulative exposure to these 
antibiotics that is a potent risk factor for first and possibly subsequent 
episodes of CDI [13].

At the molecular level – various authors have pointed to different 
risk factors for relapse including infection with the B1NAP1/ 027 
clone of C. difficile [14], specific colonic micro biota [15] and C. 

No. of patients Relapse (%)

Total 60 14 (23)

Age

<60 11 2 (18)

>60 49 12 (25)

Fecal WBC

positive 25 10 (40)

negative 23 3 (13)

Not done 12 1 (8)

Compound risk factors
Age>60 +

positive fecal WBC 19 8 (42)

Age<60 +
negative fecal WBC 4 0 (0)

Table 1: Results.

Figure 1: Comparing populations with and without relapse.
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difficile surface layer proteins [16]. Unfortunately these tests are not 
readily available at most community hospitals. 

Our data suggests that age > 80 years; fecal leukocyte positivity 
and exposure to multiple antibiotic courses prior to initial CDI 
predisposes patients to relapse. Fecal leukocytes, a relatively 
inexpensive and easily available test, may help serve as a predictor 
for relapse. Larger prospective studies are warranted to confirm 
the findings of our analysis. More recently – lymphopenia has been 
evaluated as a predictor for relapse [17]. This test is also routinely 
available and should add valuable information when the patient 
presents for the first time with CDI.

The targeted use of newer and expensive medications in these 
patients who have higher risks for relapse will decrease the overall 
health care cost associated with CDI. 
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