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ABSTRACT:

—  Objective: Although Clostridium Difficile Infection (CDI) is the leading cause of hospital infections, limit-
ed data on the burden of CDl in Italy are available. The management of relapses is the most important clini-
cal problem to which, to date, there are no definitive solutions. The clinical findings are promising, although
further studies are needed to better understand the role of these new therapeutic approaches in the man-
agement of CDI recurrence.

—  Materials and Methods: The study included all patients with CDI evaluated at the Infectious Disease Unit
at the University Hospital of Sassari, from 1 January 2015 to 31 December 2017.

Microbiological diagnosis was performed by the search of glutammate dehydrogenase (GDH) and toxin A/B
or by PCR. Demographic and clinical data were collected from the patient’s medical records.

—  Results: A total of 35 CDI episodes were identified. All patients were Caucasian with a mean age of 72
years while 26 patients (72.2%) were female. Sixteen cases (45.7%) of CDI occurred in medical wards
followed by Surgery Department. Out of the total, 11 were recurrences. In the study performed, out of
17 patients hospitalized in the Infectious Disease Unit, 9 were first infections and 8 were relapses. CDI
occurred in the hospital setting in 9 cases; it occurred in the community in 4 cases; it was indeterminate
in other 4 cases. The median hospital lenght of stay was 13.6 days, and there were two deaths. The most
frequent clinical manifestations were: diarrhea with mucus and blood, watery diarrhea, fever, abdominal
pain, renal failure, white blood cell count >16000 or <4000 cells/mm?. First infections were treated with
vancomycin. Recurrents were treated with fidaxomicin in 4 cases and vancomycin in other 2 cases. Two
patients with multiple recurrences were treated with vancomycin and fecal transplantation. The analysis
of risk factors for recurrences showed that all patients had experienced antibiotic exposure, 7 were > 65
years old, 5 were taking PPIs, 4 had CD subtype 027, 3 had undergone surgical procedures and 3 had
suffered from chronic renal failure.

—  Conclusions: Our data confirm the changing epidemiology of Clostridium and the high recurrence rate of
CDI. Community infections accounted for 23.5% of CDI in accordance with the most recent European data.
Recurrences represented nearly 47% of cases, exceeding the rate reported in literature. The high percentage
of recurrences observed could be ascribed to the characteristics of the patient’s risk factors associated with
the development of relapse.

—  Keywords: Clostridium difficile infection, Fecal microbial transplantation, Recurrent infection, Risk fac-
tors, Infection control.
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INTRODUCTION

Clostridium difficile infection (CDI) is the leading cause
of healthcare associated infections in the United States
and European hospitals'. Its incidence, severity and re-
lapse rates have increased over the past two decades?®.
Unfortunately, limited data on the burden of CDI in Ita-
ly is available and reporting activities are not mandatory
and standardized. Classically considered a hospital infec-
tion, CDI has become more widespread in recent years®.
During the past decade there has been an increase in
community CDI due to the emergence of hypervirulent
strains, changes in health care procedures and different
risk profiles among patients. Over 40 risk factors have
been associated with CDI. These include pharmacolog-
ical and host related-risk factors, in addition to clinical
characteristics or interventions. Among these, the most
important factors are: the use of antibiotics and proton
pump inhibitors (PPIs), age > 65, comorbidities such as
renal impairment (especially during relapses), immuno-
suppression, prolonged hospitalization and/or intensive
care, the absence of response to targeted antibiotic ther-
apy, the presence of hypervirulent strains, the presence
of leukocytosis/leukopenia at diagnosis, and a recent sur-
gery in the gastrointestinal tract®.

Of major concern is the management of recurrence
CD (RCDI) that can be the effect of both reinfection
from different strains or non-eradication of the origi-
nal infection®. The recurrence seems to be related with
the combination of several factors, such as the inability
to reestablish a normal intestinal microbiota, the per-
sistance of C. difficile spores, as well as a suboptimal
immune response®. The RCDI risk can be strongly pre-
dicted by the number of prior CDI episodes: the risk of
recurrence for patients with a single previous episode
of recurrent CDI is estimated to be approximately 40%
and is estimated to be 60% for patients with two or more
earlier CDI episodes’.

Since the antibiotic resistance is not a CDI priority
problem, both the Infectious Diseases Society of America
(IDSA) and the European Society of Clinical Microbiolo-
gy and Infectious Diseases (ESCMID) recommend treat-
ing the first recurrence of CDI with the same therapeutic
agent used in the initial episode, especially if this has been
vancomycin or fidaxomicin®. In the treatment of multiple
recurrences, oral vancomycin is often given in a tapered
dose or intermittently, but fidaxomicin can be also used?®.

However, none of the above conventional therapies
can restore normal intestinal flora, which is considered
the only factor able to contrast the colonization and mol-
tiplication of the bacteria. This result is only achieved
with the practice of fecal transplant (FMT), which,
therefore, represents one of the most effective treat-
ments available for recurrent CDIL.

It is well known that patients with CDI recurrence
normally lack dominant bacteria in the colon including
Bacteroidetes and Firmicutes’. In the literature, the use
of antibiotics has been associated with alterations in
both structure and function of the microbial communi-
ty. The conversion of cholesterol to coprostanol and the
concentration of urobilinogen and trypsin are signifi-

cantly reduced if compared to healthy people. It is in-
teresting to note how these variations could be restored
after the fecal transplant!®,

FMT appears to be safe and has not been associat-
ed with major complications. Fecal transplantation is
playing an important role in the therapy of recurrent
CDI with remarkable results, achieving success rates of
about 90%'12.

There are many emerging treatment strategies for
RCDI involving the use of non-antibiotics — such as
monoclonal antibodies directed particularly to the toxin
B considered most implicated in the damage - that have
shown promising results'>!,

The clinical burden of RCDI is highly economic, due
to the increased duration of hospitalization, readmission
and managing complications. Therefore, the manage-
ment of relapses is the most important clinical problem to
which, to date, there are no definitive solutions. The clin-
ical findings are promising, although further studies are
needed to better understand the role of these new thera-
peutic approaches in the management of CDI recurrence.

MATERIALS AND METHODS

The study included all patients with C. difficile infec-
tion, evaluated at the Infectious Disease Unit at the Uni-
versity Hospital of Sassari, from 1 January 2015 to 31
December 2017.

The patients enrolled were admitted to the Infectious
Disease Unit or assessed by an infectious disease spe-
cialist while hospitalized in other units of the same hos-
pital or during an external consultation. The diagnosis
was performed with immunoenzymatic methods (VI-
DAS® C. difficile GDH in combination with the test VI-
DAS® C. difficile Toxin A & B - bioMérieux S.A. 69280
Marcy L’Etoile, France- as part of an algorithm in two
stages) or with molecular biology methods (test in PCR
Real-time Xpert Clostridium difficile - GeneXpert Ce-
pheid Inc, Sunnyvale, CA 94089, USA) able to identify,
from the sample, the toxigenic and hypervirulent strains
(ribotype 027 / NAP1 / Bl), based on the recognition of
sequences of ctdb genes, the binary toxin and CTDC
changed. The use of immunoenzymatic methods or mo-
lecular biology methods has depended on the diagnostic
algorithm in each specific laboratory. Demographic and
clinical data were collected from the patient’s medical
records. We described demographic data, the origin of
CDI and the type of infection (first or recurrent). A su-
banalysis of the patients hospitalized at the Department
of Infectious Diseases was also performed.

RESULTS

A total of 35 CDI episodes were identified. All patients
were Caucasian with a mean age of 72 years old; 26 of
them (72.2%) were female. Sixteen cases (45.7%) of CDI
occurred in medical wards, followed by Surgery Depart-
ment (10, 28.6%). In 9 cases (25.7%), patients were not
hospitalized when the diagnosis was performed. Out of
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Table 1. Clinical presentation and laboratory data on admission.

Clinical symptoms Number of patients
and laboratory data

Watery diarrhea 6

Diarrhea with mucus 11
and blood

Fever 7

Abdominal pain 7

Hypotension/tachycardia/ 2
disorientation

Renal impairment 4

White blood cell count 3
>16000 <4000 pl

Candidemia 0

the total, 11 (31.4%) were RCDI including 4 multiple re-
currences caused by hypervirulent strain 027. In the study
on 17 patients admitted to our Infectious Disease Unit, we
evaluated the origin of the CDI, the average length of stay
in the hospital, the clinical presentation at admission, the
outcome, the risk profile of patients and the adherence to
the current guidelines for diagnosis and therapy of CDI.
According to the ECDC, CDI had been hospital acquired
in 9 (63%) cases, community in 4 cases (23.5%) and inde-
terminate in other 4 cases (23.5%). The average hospital
lenght of stay was 13.6 days. CDI was the primary cause of
hospitalization in 15 patients (88%) whereas in 2 patients
CDI emerged during hospitalization due to hip fracture
and cesareans. Clinical presentation and laboratory data on
admission were summarized in Table 1. In seven patients
the diagnosis was achieved by immunoenzymatic methods
with positivity for both GDH and Toxin A / B whereas in
10 patients using molecular biology methods (test in PCR).
Nine patients with first infection were treated with van-
comycin (the average treatment duration was 12 days). In
two cases vancomycin was replaced with fidaxomicin for
clinical failure (average treatment duration was 10 days).
Relapses occurred in 8 patients (47%). Among them, 2 pa-
tients were treated with vancomycin; 4 with fidaxomicin
(mean treatment duration of 10 days) and 2 with multiple
relapses, with vancomycin followed by the fecal transplant.
The average duration of treatment with vancomycin was
12 days. For 11 (64.7%) patients a clinical response was
achieved within 5 days from the start of chosen antibiotic
therapy. Two out of 17 patients died during hospitalization:
a patient due to a gram-negative sepsi and another one due
to acute exacerbation of chronic heart failure. The mortali-
ty rate was 11.7% (2/17).

In our study, 3 patients were candidate for FMT but
one patient had developed a Gram-negative sepsi and
died before we could proceed. The procedure approved
by the Ethical Committee of the University Hospital of
Sassari included the selection of donors from the pa-
tient’s family. Donors were adequately screened on blood
and feces in order to avoid the presence of transmittable
pathogens and/or autoimmune diseases, inflammatory
bowel diseases, cancer and other factors that could af-
fect the success of the procedure. The receiver, two days
after completion of vancomycin therapy, performed a

Table 2. Prevalence of risk factors among hospitalized patients
with CDI.

Variable N=17
Antibiotic therapy * 17 (100%)
Antibiotic therapy combination* 8 (47%)
Age> 65 years 11 (64.7%)
Use of PPI 8 (47%)
Immunosuppression 6 (35.3%)
Non infectious Comorbidity** 14 (82%)

PPI: Proton pump inhibitors; * In the last three months; **cancer,
diabetes, arterial hypertension, autoimmune diseases.

colonoscopy with infusion in the ascending colon of
approximately 300 ml of the preparation (fresh faeces
<6 hours, processed under a laminar flow hood, diluted
with 500 ml of physiological solution sterile bacterio-
static not emulsified and filtered with double gauze).

In the analysis of risk factors for CDI, all patients
reported exposure to antibiotic therapy in the previous
three months. In 8 (47%) out of 17 cases, the therapy
was a combination of two or more antibiotics, while
for 3 patients the drug was no specified. The antibiot-
ic regimen received was based on cephalosporins in 6
patients, quinolones in 5, piperacillin/tazobactam in
3, amoxicillin/clavulanic acid in 2, carbapenems, tri-
methoprim-sulfamethoxazole and gentamicin in 1 case.
Eleven patients (64.7%) were > 65 years, 8 (47%) were
receiving PPIs, 6 (35.3%) presented a state of immuno-
suppression relating to the treatment of multiple scle-
rosis, rheumatoid arthritis, Guillain Barré Syndrome,
chemotherapy, COPD (treated with deltacortene) and
Sjogren’s Syndrome. Fourteen patients (82%) reported
at least one severe comorbidity as cancer, diabetes, ar-
terial hypertension, autoimmune diseases. Four patients
reported procedures on the gastrointestinal tract in the
3 months preceding the event (3 EGDS, 1 hemicolec-
tomy) and 4 patients had been hospitalized for more
than 20 days in the previous 3 months. In a subanalysis
performed on patients with a relapse (8, 47%) aimed at
assessing the impact of known risk factors for recurrent
events, we observed that 7 patients (87.5%) were > 65
years old, all patients had experienced some exposure
to antibiotics before the event and 3 before and after
the diagnosis of CDI for other concomitant infections,
5 (62.5%) were taking PPI, 4 (50%) were infected by
subtype 027, 3 underwent major surgery within the pre-
vious 3 months. Finally, 3 patients had suffered from
chronic renal failure, while none of the patients with a
recurrence had a white blood cell count > 16000 <4000
pl at admission.

DISCUSSION

Our data confirm that CDIs represent an important public
health problem for the growing number of cases possibly
concerning changes in the epidemiological profile of the
infection and to the high rate of recurrence. Community
CDI seems to be increasing in frequency since it account-




InFect Dis TRor MeD

ed for 23.5% of the total CDI in our cases in accordance
with the latest European epidemiological data (20-30%)".
The management of relapses especially if multiple, is the
most important clinical problem. In our study the relaps-
es accounted for 47% of the total CDI. We also recorded
3 (37%) multiple recurrent forms. Our data exceeded the
numbers reported in other recent European study showing
arecurrence rate of 25%!°. The high percentage of relapses
observed in our study could be imputable to the charac-
teristics of patients that have a high number of risk factors
linked to the development of CD recurrences. These in-
cluded advanced age, use of antibiotics especially quino-
lones and cephalosporins'™®, PPI (5; 62.5%). We also ob-
served a higher number of hypervirulent strains 027 (4;
50%) compared to another Italian study (23%)”. Of note,
the incidence of hypervirulent strain 027 was possibly un-
derstimated since for 7 patients the diagnosis of CDI was
based exclusively on immunoenzymatic methods that did
not allow any strain identification. Furthermore, we iden-
tified the female sex (7; 87.5%) and kidney diseases (3,
37.5%) to be other risk factors as also shown in recent liter-
ature®, The therapeutic approach was in accordance with
the current guidelines that recommend the use of vanco-
mycin as an antibiotic of first choice in primary infections
and the preferential use of fidaxomicin in complicated or
non-responsive infection and in recurrences. In agreement
with the guidelines®?' and clinical practice reports''2, mul-
tiple RCDI were candidate to non-antimicrobial approach-
es (specifically FMT) given the unavailability of monoclo-
nal antibodies in our hospital during the study period.

CONCLUSIONS

Despite the limitations due to the retrospective design
and the small sample size deriving from a single centre,
the analysis of our data proves that efforts to contrast the
spread of CDI should be guided by the study of risk factors,
including those that have been recently identified. CDI fre-
quency and severity emerged in our research suggest the
need for a mandatory surveillance system for CDI in Italy.
In conclusion, the proper management of new therapeutic
approches and risk factors is crucial to reduce RCDI, im-
proving quality of life and reducing negative outcomes.

CONFLICT OF INTEREST:
The authors declare no conflict of interest.

REFERENCES

1. Jones AM, Kuijper EJ, Wilcox MH. Clostridium difficile: a
European perspective. J Infect 2013; 66: 115-128.

2. Freeman J, Bauer MP, Baines SD, Corver J, Fawley WN,
Goorhuis B, Kuijper EJ, Wilcox MH. The changing epide-
miology of Clostridium difficile infections. Clin Microbiol
Rev 2010; 23: 529-549.

3. Khanna S, Pardi DS, Aronson SL, Kammer PP, R Orenstein,
St Sauver JL, Harmsen WS, Zinsmeister AR. The epidemi-
ology of community-acquired Clostridium difficile infec-
tion: a population-based study. Am J Gastroenterol 2012;
107: 89-95.

10.

11.

12.

13.

14.

15.

16.

17.

. Eze P, Balsells E, Kyaw HE, Nair H. Risk factors for Clos-

tridium difficile infections - an overview of the evidence
and challenges based on synthesis. J Glob Health 2017; 7:
410- 417.

. Debast SB, Bauer MP, Kuijper EJ. European society of clini-

cal microbiology and infectious diseases: update of the treat-
ment guidance document for Clostridium difficile infection.
Clin Microbiol Infect 2014; 20 Suppl 2: 1-26.

. Abdelfatah M, R Nayfe, Nijim A, Enriquez K, Ali E, Wat-

kins RR, Kandil H. Factors predicting recurrence of Clos-
tridium difficile infection (CDI) in hospitalized patients:
retrospective study of More than 2000 patients. J Investig
Med 2015; 63: 747-751.

. McFarland LV, Elmer GW, Surawicz CM. Breaking the

cycle: treatment strategies for 163 cases of recurrent Clos-
tridium difficile disease. Am J Gastroenterol 2002; 97: 1769-
1775.

. Ofosu A. Clostridium difficile infection: a review of current

and emerging therapies. Ann Gastroenterol 2016; 29: 147-
154.

. Khoruts A, Dicksved J, Jansson JK, Sadowsky MJ. Changes

in the composition of the human fecal microbiome after bac-
teriotherapy for recurrent Clostridium difficile-associated
diarrhea. J Clin Gastroenterol 2010; 44: 354-360.
Gustafsson A, Berstad A, Lund S-Tennesen, Midtvedt T,
Norin E. The effect of faecal enema on five microflora-asso-
ciated characteristics in patients with antibiotic-associated.
Scand J Gastroenterol 1999; 34: 580-586.

Cammarota G, laniro G, Tilg H, Rajili¢-Stojanovi¢ M,
Kump P, Satokari R, Sokol H, Arkkila P, Pintus C, Hart
A, Segal J, Aloi M, Masucci L, Molinaro A, Scaldaferri
F, Gasbarrini G, Lopez-Sanroman A, Link A, De Groot
P, de Vos WM, Hogenauer C, Malfertheiner P, Mattila E,
Milosavljevi¢ T, Nieuwdorp M, Sanguinetti M, Simren M,
Gasbarrini A. FMT European Working Group. European
Consensus Conference on faecal microbiota transplantation
in clinical practice. Gut 2017; 66: 569-580.

Agrawal M, Aroniadis OC, Brandt LJ,Kelly C, Freeman S,
Surawicz C, Broussard E, Stollman N, Giovanelli A, Smith
B, Yen E, Trivedi A, Hubble L, Kao D, Borody T, Finlayson
S, Ray A, Smith R. The long-term efficacy and safety of fe-
cal microbiota transplant for recurrent, severe, complicated
and clostridium difficile infection in 146 elderly individuals.
J Clin Gastroenterol 2016; 50: 403-407.

O’HoroK JC, Jindai K, Kunzer B, Safdar N. Treatment of re-
current Clostridium difficile infection: a systematic review.
Infection 2014; 42: 43-59.

Wilcox MH, Gerding DN, Poxton IR, Kelly C, Nathan R,
Birch T, Cornely OA, Rahav G, Bouza E, Lee C, Jenkin
G, Jensen W, Kim YS, Yoshida J, Gabryelski L, Pedley A,
Eves K, Tipping R, Guris D, Kartsonis N, Dorr MB, for the
MODIFY MODIFY 1 and II investigators. Bezlotoxumab
for prevention of recurrent Clostridium difficile Infection. N
Engl J Med 2017; 376: 305-317.

Lessa FC, Gould CV, McDonald LC. Current status of
Clostridium difficile infection epidemiology. Clin Infect Dis
2012; 55 Suppl 2: 65-70.

Kelly CP. Can we identify patients at high risk of recurrent
Clostridium difficile infection? Clin Microbiol Infect 2012;
18: 21-27.

Slimings C, Riley TV. Antibiotics and hospital-acquired
Clostridium difficile infection: update of systematic review
and meta-analysis. J] Antimicrob Chemother 2014; 69: 881-
891.

. Furuya-Kanamori L, JC Stone, Clark J, McKenzie SJ, Yakob

L, Paterson DL, Riley TV, Doi SA, Clements AC. Comorbid-
ities, exposure to medications, and the risk of community-
acquired Clostridium difficile infection: a systematic review
and meta-analysis. Infect Control Hosp Epidemiol 2015; 36:
132-141.



RECURRENT CLOSTRIDIUM DIFFICILE INFECTION

19.

20.

Del Prete R, Ronga L, Grace A, Magrone R, Miragliotta G.
Prevalence of Clostridium difficile infection in ribotype 027
patients with nosocomial diarrhea in Southern Italy. New
Microbiol 2017; 40: 264-268.

Brown KA, Jones M, N Daneman, Adler FR, Stevens V,
Nechodom KE, Goetz MB, Samore MH, Mayer J. Impor-
tation, antibiotics, and Clostridium difficile infection in
veteran long-term care: a multilevel case-control study. Ann
Intern Med 2016; 164: 787-794.

21. McDonald LC, Gerding DN, Johnson S, Bakken JS, Carroll

KC, Coffin SE, Dubberke ER, Garey KW, CV Gould, Kelly
C, Loo V, Shaklee J Sammons, Sandora TJ, Wilcox MH.
Clinical practice guidelines for clostridium difficile infec-
tion in adults and children: 2017 update by the Infectious
Diseases Society of America (IDSA) and the Society for
Healthcare Epidemiology of America (SHEA). Clin Infect
Dis 2018; 66: 987-994.




