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Background & aims. Clostridium difficile infection (CDI) is a leading
cause of nosocomial diarrhoea in elderly people. This study aimed to
describe the main clinical features and prognosis at 6 months of pa-
tients affected by CDI in a Geriatric Unit.

Methods. Retrospective observational study based on clinical records
conducted among elderly patients admitted to a Geriatric Care Unit. In-
clusion criteria were: 1) patients discharged with diagnosis of CDI, con-
firmed by positive fast enzyme immunoassay for detection of C. Difficile
toxin B on stool sample; 2) availability of Multidimensional Prognostic
Index (MPI) score, assessed during the first 48 hours after admission.
Secondary analysis was performed to investigate potential risk factors
for worse outcomes during hospitalization, and on the incidence of re-
currences and survival in a subgroup at 6 months of follow-up.
Results. Thirty-three patients enrolled (23 F, 10 M), mean age 89 years.
CDI was the reason for hospital admission in 39.6% of cases, while
60.4% developed the infection during hospitalization. All patients had
undergone recent antibiotic treatment and 97% had recently been hos-
pitalized or were nursing home residents. Ninety percent of subjects
had more than two comorbidities and in 85% of cases, MPI predicted
a high risk of mortality. In-hospital mortality was 21% and, in the sub-
group of 16 patients who completed the 6-month follow-up, 31% had
at least one recurrence and 75% died.

Conclusions. CDI affects oldest-old and vary frail patients, with high co-
morbidity and high risk of mortality, and most of them have a poor prog-
nosis, suggesting that CDI might be considered as a frailty marker itself.

Key words: elderly, clostridium difficile, clostridium difficile infection,
frailty, multi prognostic index

INTRODUCTION

Clostridium difficile (C. difficile) is a Gram-positive, anaerobic, spore-forming
bacillus, widely distributed in the environment that colonizes from 2.6 to 13%
of healthy adults in different populations . Intestinal colonization is mediated
by spores, resistant to heat, dry, acid, chemical agents, including disinfect-
ants and antibiotics and transmitted by faecal-oral route. The organism itself is
non-invasive and infection, normally prevented by barrier properties of the fae-
cal microbiota, depends by the virulence of the infecting strain and by the host
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immune response. The pathogenetic strains of C. difficile
produce large exotoxin proteins, toxin A (TcdA) and toxin
B (TedB), which constitute the principal virulence factors of
the microorganism and are used as laboratory markers for
diagnosis 2. Disease caused by C. difficile can range from
mild diarrhea to severe and complicated manifestations,
i.e. fuminant pseudomembranous colitis, toxic megaco-
lon, colon perforation and sepsis 2.

The incidence of C. difficile infection (CDI) in the hospital
setting and in other health facilities, such as long-term
care, rehabilitation centres or nursing homes, has in-
creased significantly over the past 20 years, becoming the
leading and most serious healthcare-associated infectious
diarrhoea and related healthcare costs*. Most cases oc-
cur in elderly patients, with risk factors including prolonged
hospitalisation, antibiotic exposure, abnormal gut micro-
biota and impaired local immunity, often leading to poor
prognosis °. Also, an increased risk of CDI recurrences
may occur even after the end of a properly conducted,
specific antibiotic therapy, an event that requires a new
hospitalization with high residual disability and mortality.

In this study, we investigated the main clinical features
of patients affected by CDI in a Geriatric Care Unit in
order to describe their characteristics at time of hospital
admission and prognosis at 6 months.

MATERIALS AND METHODS

This is a retrospective observational study based on
clinical records collected from elderly patients admit-
ted to the Geriatric Care Unit of St. Anna University
Hospital, from 20 March 2018 to 20 March 2019. The
Geriatric Care Unit (GCU) has 32 beds, dedicated to the
admission of people over 75 years mainly with chronic
illnesses with acute exacerbations.
The study enrolled patients with following inclusion crite-
ria: 1) discharge diagnosis of CDI, defined according to
the presence of ICD-9-CM code 00845 and confirmed
by laboratory tests. Our detection method is based on a
rapid membrane enzyme immunoassay for the simultane-
ous identification of C. difficile glutamate dehydrogenase
(GDH) antigen and toxins A and B on fresh stool sample (C.
DIFF QUICK CHEK®, TechLab). If this test resulted positive
for GDH, but negative for toxins A/B, GeneXpert® C. dif-
ficile assay (Cepheid) was used to detect toxigenic C. dif-
ficile strains; 2) Availability of a complete Multidimensional
Prognostic Index (MPI) score ¢, assessed during the first
48 hours after the hospital admission, by trained investiga-
tors (medical doctors).
For each patient we collected the following data:
a) Geriatric Care Unite admission date and diagnosis;
b) demographic information, including age, gender
and pre-admission family status;

c) Comprehensive Geriatric Assessment (GCA) 7,
including domains as comorbidities (Cumulative ll-
ness Rating Scale), cognitive performance status
(Short Portable Mental Status Questionnaire), func-
tional status (Katz and Lawton-Brody index for basic
and instrumental activities of daily living), nutritional
status (short form of Mini Nutritional Assessment),
pressure ulcers risk (Norton and Exton-Smith Scale)
and home drug therapy (number and type of drugs);

d) pharmacological therapies set during hospitaliza-
tion, with particular reference to therapy with proton
pump inhibitors and antibiotics;

e) results from fast enzyme immunoassay for detection
of C. difficile toxin B on stool samples;

f) date of discharge or death.
Information collected through GCA and medical re-
cords were used to calculate Multidimensional Prog-
nostic Index (MPI) score. A first descriptive analysis was
conducted on the totality of the collected data, while a
secondary analysis of the incidence of recurrences and
survival was performed in a subgroup of patients who
had a 6 months follow-up.
Recurrent C. difficile infection (fCDIl) was defined as
a new symptomatic CDI that re-occurs within 21-30
days after completion of anti-CDI therapy &. Outcome
data for a 6-month follow-up were collected by iden-
tifying subsequent episodes of hospital admission, for
each previously enrolled patient, through the hospital
information management system and by consulting the
related medical record.

The results were reported as frequencies or mean =+

standard deviation whenever appropriated.

RESULTS

The sample included 35 cases of C. difficile infections on
1192 hospitalizations (annual incidence rate 3%), two of
which were re-admissions of previously registered pa-
tients. All demographic and clinical characteristics of the
study population (n = 33) were summarized in Table I.
Patients age ranged from 80 to 98 years (mean age 89
years) and 23 were female. CDI was the reason for hospi-
tal admission in 13 cases, while the remaining developed
it as complication during hospitalization. Four cases were
CDl recurrences already at the baseline. In the two weeks
preceding the clinical onset of the disease, all patients had
undergone antibiotic treatment and 12 were receiving PP
therapy. Aimost the entire sample (30/33) had a recent
hospitalization or was nursing home residents. At admis-
sion, 28 patients had cognitive impairment (SPMSQ > 3
errors), 31 had severe functional limitation (defined as < 2
maintained ADL and IADL) and, among them, 21 subjects
were already completely dependent. Thirty patients had
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Table I. Main characteristics of the population studied.

N. =33
Age, years 8884
Women 23 (69.7%)
ADL
<2 31 (93.9%)
IADL
<2 31 (93.9%)
SPMSAQ errors
8-10 (severe cognitive impairment) 10 (30.3%)
3-7 (low-moderate cognitive impairment) 18 (54.5%)
0-2 (no cognitive impairment) 5 (5%)
MNA short form
12-14 (normal nutritional status) 4 (12.1%)
8-11 (at risk of malnutrition) 9 (27.3%)
0-7 (malnourished) 20 (60.6%)
Exton Smith
16-20 (low-risk) 3(9.1%)
10-15 (moderate-risk) 15 (45.5%)
5-9 (high-risk) 15 (45.5%)
CIRS (n.)
0 0 (0%)
1-2 3(9.1%)
>3 30 (90.9%)
Pharmacotherapy (drugs number)
0-3 5(15.2%)
4-6 11 (33.3%)
>7 17 (51.5%)
Housing situation
Lives alone 3(9.1%)
Nursing home residents 12 (36.4%)
Lives with family or caregiver 18 (54.5%)
MPI 0.76 £ 0.15
Low-risk (0-0.33) 0 (0%)
Mild-risk (0.34-0.66) 5(15.2%)
Severe-risk (0.67-1) 28 (84.8%)
Hospitalized in the previous month 21 (63.6%)
PPI treatment 12 (36.4%)
Concomitant antibiotics 33 (100%)
CDI time of onset
Reason for hospitalization 13 (39.4%)
Intra hospitalization complication 20 (60.6%)
CDiI classification
Prior CDI Episode 29 (87.9%)
Recurrent CDI 4 (12.1%)
Initial antibiotic treatment
Metronidazole 11 (33.4%)
Vancomycin 22 (66.6%)

more than two comorbidities (mean CIRS score 5) and in
most cases (28/33), MPI was predictive of a high risk of
short and long-term mortality (MPI-3)°. All affected patients
were treated with a specific antibiotic therapy for C. difficile
enterocalitis: the initial treatment was oral vancomycin in

22/33 and oral metronidazole in the remaining cases. Van-
comycin was the treatment of choice in all cases (n = 4) of
verified recurrence.

Comparing patients who survived at a first CDI episode
with those undergoing worse outcomes, such as mortal-
ity or re-infection, during hospitalization (Tab. Il), to focus
on eventually associated risk factors at baseline, none
of the variables considered were statistically significant.
Regarding prognosis (Fig. 1), in-hospital mortality was
in 7/33 patients and, in the subgroup of 16 patients
who completed the 6-month follow-up, 5 presented at
least one recurrence and 12 died.

DISCUSSION

This retrospective study, conducted in acutely ill geriatric
patients, demonstrated and incident rate of CDI in line
with published data '® and of relevant impact if related
to the number of annual admission in our Geriatric Care
Unit. Our data confirmed that C. difficile enteritis is a chal-
lenging problem in the geriatric setting impacting with
tremendous burden on healthcare associated costs, in-
cluding need for hospitalization, prolonged hospital stay,
supplementary therapies, diagnostic investigations .
In addition, patients with CDI are at high risk for an ex-
tremely poor long-term prognosis with a very high (75%
| six-month mortality rate, despite a specific antibiotic
treatment. Also, based on retrievable data, we showed
that CDI treatment management with antibiotic therapy
has not yet conformed to the most recent guidelines ™22,
which exclude metronidazole from the recommended
drugs in favour of vancomycin od fidaxomicin even in
patients with initial or non severe episodes. We believe
that adherence to guidelines/therapeutic protocols is an
objective to be pursued in order to improve the short and
long-term prognosis of CDI patients.

Regarding the main clinical characteristics of the popu-
lation studied, the descriptive analysis based on our

Patients number

10 31%

w 14% 75%
21%

During hospitalization at 6 months follow-up

survival mortality = recurrence

Figure 1. Recurrences and mortality at baseline and at 6
months follow-up.
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Table Il. Comparison between patients survived at first CDI episode and those undergoing worse outcomes during hospitalization.

Survived at first | Recurrence or death P-value
CDI episode during hospitalization

(n. =24) (n.=9)
Age, years (average = DS) 89 (x 4) 88 (+ 4) 0.527
Women 17 (71%) 6 (67%) 0.826
ADL 0.454
<2 23 (96%) 8 (89%)
IADL 0.454
<2 23 (96%) 8 (89%)
SPMSQ errors 0.874
8-10 (severe cognitive impairment) 10 (42%) 5 (56%)
3-7 (low-moderate cognitive impairment) 10 (42%) 3(33%)
0-2 (no cognitive impairment) 4 (16%) 1(11%)
MNA short form 0.058
12-14 (normal nutritional status) 3(12%) 1(11%)
8-11 (at risk of malnutrition) 9 (38%) 0 (0%)
0-7 (malnourished) 12 (50%) 8 (89%)
Exton Smith 0.693
16-20 (low-risk) 2 (8%) 1(11%)
10-15 (moderate-risk) 10 (42%) 5 (56%)
5-9 (high-risk) 12 (50%) 3(33%)
CIRS (n.) 0.455
0 0(0%) 0 (0%)
1-2 2 (8%) 1(11%)
>3 22 (92%) 8 (89%)
Pharmacotherapy (drugs number) 0.188
0-3 3(12%) 2 (22%)
4-6 16 (67%) 3(33%)
>7 5(21%) 4 (45%)
Housing situation 0.520
Lives alone 2 (8%) 1(11%)
Nursing home residents 10 (42%) 2 (22%)
Lives with family or caregiver 12 (50%) 6 (67%)
MPI (average = DS) 0.76 (= 0.17) 0.77 (0.14) 0.876
Low-risk (0-0.33) 0(0%) 0 (0%)
Mild-risk (0.34-0.66) 6 (25%) 2 (22%) 1
Severe-risk (0.67-1) 18 (75%) 7 (78%)
Hospitalized in the previous month 15 (63%) 6 (67%) 0.833
PPI treatment 7 (30%) 5 (56%) 0.175
Concomitant antibiotics 24 (100%) 9 (100%)
CDI time of onset 0.162
Reason for hospitalization 8 (33%) 5 (56%)
Intra hospitalization complication 16 (67%) 4 (44%)
Initial antibiotic treatment 0.102
Metronidazole 10 (42%) 1 (11%)
Vancomycin 14 (58%) 8 (89%)

multidimensional evaluation indicated that the infectious
process affected very old people, with a severe clinical
status characterized by the presence of multiple comor-
bidities and a high degree of functional impairment or
disability, as proved by a high MPI at the time of hospital
admission. The finding of a very high prevalence of infec-
tion in patients with previous hospitalization, nursing home

residency, or antibiotic treatment confirms the well-known
pathogenic mechanisms of CDI transmission and de-
velopment 2, and that CDI occurs more often in patients
requiring health care assistance.

Compared antibiotics (virtually used by all patients), only
36% of patients were treated with proton pump inhibi-
tors (PPIs). Recent concern has been raised because of
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the large scale administration of PPI (even beyond what
is realistically expected in clinical practice) and their role
to evoke changes of the normal profile and biodiversity
of the gut microbiota. This mechanism has been pos-
tulated to play a role in increasing the harmful power
of CD thereby causing enteritis ™. Although our data
cannot establish that PPI can be a risk factor for CDI
and other data are necessary to prove such a causal
relationship, nonetheless it is worthy to suggest a cau-
tionary approach on the indiscriminate use, likewise
antibiotics, of PPIs in hospitalized patients particularly
the elderly ones and those with co-morbidities.

Even if none of the variables considered at baseline was
statistically associated with a worse outcome during
hospitalization, many data are in the expected direction,
and might deserve further investigation in larger studies.
This study has several limitations, first the small sample
size. Secondly, even if the population considered present-
ed a high comorbidity burden and a high risk of short and
long-term mortality, the retrospective design of the study
did not allow us to explore the contribution of individual
diseases and the colonization status of C. difficile in order
to define the risk of developing CDI and mortality. Thirdly,
we only considered patients with CDI infection and there-
fore the study lacks an appropriate control group in order
to investigate clinical correlates of CDI infection. Finally, no
phenotypic characterization of CD strains has been as-
sessed in order to correlate this feature with the clinical ex-
pression and severity of CDI and recurrences, compared
to new infections by different strains '°. Nevertheless, our
study has also an important element of strength, repre-
sented by the fact that data for descriptive analysis, mostly
provided by the different MPS’s domains, allow us to carry
out a multidimensional and complete characterization of
patients who developed CDI shifting the focus from an
etiological agent’s perspective to the pivotal role of the frall
acutely ill geriatric host.

In conclusion, the analysis of these data showed that CDI
affects elderly-very old and frail patients, with high comor-
bidity and high risk of mortality. Most of them had a poor
prognosis, suggesting that CDI might be considered not
only as a negative prognostic factor, but also as a frailty
marker itself. We believe that further studies are neces-
sary to explore the relationship between CDI and domains
such as multimorbidity, frailty and poly-pharmacotherapy,
which are commonly identified among geriatric patients.
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