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Definizioni di CDI CMI &2 | 273 ESCMID

and Infection

EPISODIO:

A quadro clinico compatibile + evidenza microbiologica delle ;
tossine di C. difficile tramite immunosaggio enzimatico in
assenza di cause alternative Type 1 Separate hard lumps, like nuts (hard to pass)

oppure

A quadro clinico compatibile + test di amplificazione degli acidi
nucleici (NAAT) positivo oppure coltura positiva per C. difficile
tossigenico

oppure

A colite pseudomembranosa diagnosticata con endoscopia,
colectomia o autopsia + test positivo per C. difficile

Type 2 Sausage-shaped, but lumpy

Type 3 Sausage-shaped, but with cracks on surface

Type 4 Sausage or snake like, smooth and soft

Type 5 Soft blobs with clear-cut edges (easy to pass)

L

tossigenico. Type 6 Fluffy pieces with ragged edges, mushy
DIARREA Type 7 Watery, no solid pieces (entirely liquid) i
~ definita come O 3 feci mol | i (Bristol 6 e 7) nelle 24 or

vanPrehnJ Reigada&,Vogelzand=H BouzaE ,HristeaA, GueryB, KrutovaM, NorénT, Allerberger, Coia JEoorhuisA, vanRossenT M, OoijevaaRE, Burns IScharvilOlesen BRTschudirSutter S, Wilcox MH/ehreschildVJGT, Fitzpatrick KuijperEJ;
GuidelineCommittee of theEuropearStudy Group on Clostridioides difficiBuropeanSociety of Clinicalicrobiologyand InfectiousDiseases2021 update on the treatmerguidancedocumentfor Clostridioides difficiléenfectionin adults ClinMicrobiol Infect
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and Infection

RISPOSTA AL TRATTAMENTO : risoluzione della diarrea (feci formate o normali per quel paziente) e
mantenimento della risoluzione fino ad almeno 48 ore dopo la fine del trattamento + miglioramento
clinico, laboratoristico, radiologico. In tutti gli altri casi: FALLIMENTO .

CDI REFRATTARIO: nessuna risposta dopo 3 - 5 gg di terapia.

GUARIGIONE SOSTENUTA: risposta al trattamento senza recidiva di CDI durante il follow-up.

P>

> >

European surveillance of C/ostridioides

CDI symptom onset date . e ey e .
(Clostridium) difficile infections
First positive laboratory test for CDI
Surveillance protocol version 2.4

Symptom end date

R abhabal)

Subsequent positive laboratory test for CDI

RECIDIVA: CDI si presenta entro 8 settimane dall'episodio

Subsequent positive laboratory test for CDI ~ . .
@ <14 days indicates within 2—8 weeks >8 weeks p rec e_d € n\t € ( N. B I 0¢€ p IS _O d | O p
| a ‘repeat positive’ indicates a new case indicates a new case risolto, altrimenti € una CDI refrattaria). Nella pratica
S : C test that is a recurrent case that is NOT a recurrent case . . . < . .
e quotidiana non si puo distinguere tra ricaduta e
/_*_\ reinfezione poiché la genotipizzazione non e facilmente
( \ V' disponibile.

If symptom end date u l
data is available:

|1]2]3|4a|5]6]|7|8]9]10]11]12]13] et
If symptom end date " Weeks

data is not available:
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Management of Clostridioides difficile infection in adults and challenges
o~ =t . . in clinical practice: review and comparison of current IDSA/SHEA,
Definizioni di CDI ESCMID and ASID guidelines

Emma Jane Bishop (» ?* and Ravindranath Tiruvoipati®**

IDSA/SHEA 2021 ESCMID 2021

Non-severe WBC count of £15000 WBC count of 15000 cells/mL and a serum
cells/mL and a serum creatinine level <50% above baseline, and
creatinine level core body temperature at presentation
<1.5 mg/dL. <38.5°C.

No imaging features of severity.

Severe One of the following One of the following factors at presentation:
factors at presentation: WBC count of >15000 cells/mL or a rise in
WBC count of >15 serum creatinine level >50% above baseline
000 cells/mL or a serum or core body temperature >38.5°C.
creatinine level Additional supporting factors, when
>1.5 mg/dL. available, are distension of the large

intestine, pericolonic fat stranding or colonic
wall thickening (including low-attenuation
mural thickening) at imaging.

Severe- Presence of hypotension Presence of one of the following factors that
complicated or shock, ileus or needs to be attributed to CDI:
‘fulminant’ megacolon. Hypotension, septic shock, elevated serum

lactate, ileus, toxic megacolon, bowel
perforation or any fulminant course of
disease (i.e. rapid deterioration of the Toxic megacolon in Clostridioides difficile

patient). 3 UpToDate®
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Diagnosi di CDI

Metodica Target Vantaggi Svantaggi
Test di Rilevano geni specifici del C. difficile tossigenico. La Rapido, alta sensibilita Non distingue infezione da colonizzazione,
amplificazione maggior parte degli saggi molecolari contiene il bersaglio scarsa specificita se usato da solo.

degli acidi nucleici
(NAAT)

Immunosaggi
enzimatici (EIA)
per tossinaAeB

EIA per
glutammato
deidrogenasi
(GDH)

Coltura

Test di
neutralizzazione
della citotossicita
cellulare

del gene tossina B (tcdB); alcuni saggi contengono target
per tcdA, cdt e/o tcdC.

Anticorpi che silegano specificamente alla tossina A e B.

ILGDH & un antigene presente in alti livelli in C. difficile.
Non distingue tra ceppi tossigenici e non tossigenici.

L'agar di tuorlo cicloserina—cefoxitina—fruttosio (CCFA) ¢ il
mezzo standard. Segue l'incubazione anaerobica a 37 °C
per 48 h o piu. Vengono selezionate colonie con aspetto
tipico per la colorazione Gram e test di conferma. Gli
isolati vengono poi testati per la produzione di tossine
utilizzando un saggio di neutralizzazione della
citotossicita cellulare (CCNA).

Si aggiunge un campione difeci ad un monostrato di
cellule in coltura. | monostrati vengono esaminati con
microscopia alla ricerca di segni di effetti citopatici (CPE)
(iin particolare arrotondamento cellulare) derivanti
dall'inattivazione delle proteine Rho. E positivo se 250%
delle cellule presenta CPE, senza che nessuna CPE sia
identificata nelle cellule di una seconda coltura trattata
con anticorpi contro la tossina.

Rapido, alta specificita

Rapido, alta sensibilita

Gold standard per la diagnosi di CDI

Alta sensibilita e specificita

Poiché le tossine si degradano rapidamente,
presenta una sensibilita relativamente bassa.
Cio richiede l'uso di un secondo test piu
sensibile.

Ridotta specificita, scarsa capacita di
distinguere tra colonizzazione e CDI. Pertanto, la
rilevazione di CDI con EIA é ottimizzata
abbinando GDH e rilevamento delle tossine.

Tempi dirisposta lunghi ed elevata complessita

Tempi dirisposta prolungati e problemi di
interpretazione soggettiva

Markantonis, J.E.; Fallon, J.T.; Madan, R.; Alam, M.Z. Clostridioides difficile Infection: Diagnosis and Treatment Challenges. Pathogens 2024, 13, 118. https://doi.org/10.3390/pathogens13020118




A p p r‘o C C i d i ag n O Sti C i Diagnostic approaches to Clostridioides difficile infection with appropriate clinical symptoms

Approach Description Interpretation

Preferred approaches (2-tiered approach that includes an initial highly sensitive test followed by a highly specific test)

. . . NAAT followed by toxin EIA test NAAT (highly sensitive) is performed first, +NAAT, +Toxin EIA: CDI
Stools from patients with diarrhoea follwed by the toun EIA (ghly eciic) Fehe. | aar 1ot er: acv ot corrage or
a b NAAT Is positive CDI with falsely negative toxin EIA™
Advantages: -NAAT: No CDI and no asymptomatic carriage
v High sensitivity

Sensitive screening test: . ) » Helps distinguish between colonization and
NAAT or GDH EIA Combined GDH/toxms A+B EIA true infection

/N
so_ oee

Disadvantages:

» Toxin EIA can be falsely negative

GDH antigen test followed by toxin EIA test | GDH (highly sensitive) is performed first, +GDH, +Toxin EIA: CDI

followed by toxin EIA (highly specific) if GDH is +GDH, ~Toxin ETA: Asymptomatic carriage or

/ positive CDI with falsely negative toxin EIA™
Advantages: _GDH: No CDI
: - . . * High sensitivity
CDI likely Specific test for toxins CDI likely NAAT or toxigenic CDI likely _
absent (Toxins A+B EIA) absent culture present Disadvantages:
» Toxin EIA could be a false negative

GDH antigen and toxin EIA tests (followed by = GDH and toxin EIA are both performed first, +GDH, +Toxin EIA: CDI

7

Clinical evaluation

/N
/. °\

CDI likely absent

CDl likely present
(non toxigenic strain)

Clinical evaluation

v

Optional third test: CCNA
or NAAT (if GDH has been
used as screening test)

GDH and toxin EIA results

Advantages:
v High sensitivity
» Combination of all 3 tests increases
specificity
Disadvantages:
» Resource-intensive
» A positive NAAT test in the setting of
discrepant GDH and toxin EIA results still
does not completely distinguish between
true CDI and asymptomatic carriage

asymptomatic carriage”

+GDH, -Toxin EIA, -NAAT: No CDI and no
asymptomatic carriage

\o NAAT if discrepant results) followed by NAAT if there is a discrepancy in +GDH, ~Toxin EIA, +NAAT: CDI or

-GDH, +Toxin EIA: Technical error, repeat
testing

-GDH, -Toxin EIA: No CDI and no
asymptomatic carriage

Q UpToDate®

Barbut F, Mostaghat I, Enmig M, Roukoz-Diab Y, Couturier J. Laboratory diagnosis of Clostridioides difficile infection: past, present and future. Anaerobe. 2025 Jun;93:102974. doi: 10.1016/j.anaerobe.2025.102974. Epub 2025 May 23. PMID: 40412504.




Fattori di rischio ggggg\;‘m ggr\w/iigaI/SMicrobiology

A Eta > 60 anni

A SessoF

A Ipogammaglobulinemia Amoxicillin/clavulanate
A IPP {-\mpic.ill-in/sulbactam
A Insufficienza renale cronica Aminoglycosides Piperacillin/tazobactam
) L 2° gen cephalosporins

A Terapia antibiotica Amoxicillin Ciprofloxacin

Alleztthromycm Clindamycin

reonam Ertapenem

1° gen. cephalosporins Levofloxacin

TMP-SMX

MEDIUN, -

CD
RISK

FIG3 Approximate risk of CDI development according to different antimicrobials (65, 73-77).

Di Bella S, Sanson G, MonticgllerbatoV, Principe L, Giuffré M, Pipitone G, LuzRa@ostridioides difficilenfection: history,epidemiology riskfactors prevention clinicalmanifestations

treatment, and future optionsClinMicrobiol Rev. 2024un13;37(2):e0013523o0i: 10.1128/cmr.001323. Epub 202#&eb29. PMID: 38421181; PMCID: PMC11324037.
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Antibiotic Prescribing Choices and Their Comparative
C. Difficile Infection Risks: A Longitudinal

Case-Cohort Study

Kevin Antoine Brown,'**" Bradley Langford,' Kevin L Schwartz,'*** Christina Diong,’ Gary Garber,"* and Nick Daneman'?*’

C
-+ amoxicillin -+ levofloxacin antibiotic - cephalexin - cloxacillin
-»- amoxicillin-clavulanate -+- moxifloxacin -~ clindamycin

-~ ciprofloxacin  -¢ nitrofurantoin

- cotrimoxazole antibiotic

antibiotic

Una terapiaantibiotica piu

01 401 “0 lunga causa una maggiore
alterazione della flora
intestinale; un ciclo di 14
2.0 1 2.0 2.0

giorni conferisce un rischio

relativo di CDI aggiustato
_ / maggiore del 27% rispetto a
cicli di 7 giorni, mentre un
ciclo di 5 giorni e stato

-
o

/

Adjusted 90-day incidence of C. difficile infection (per 1,000)

Adjusted 90—-day incidence of C. difficile infection (per 1,000)
°

Adjusted 90—-day incidence of C. difficile infection (per 1,000)
o

05 051 051 associato ad un rischio
inferiore del 9%.
5 6 7 8 9 10 11 12 13 14 5 6 7 8 9 10 11 12 13 14 5 6 7 8 9 10 11 12 13 14
Duration of antibiotic course Duration of antibiotic course Duration of antibiotic course

Figure 3. Adjusted 90-day incidence of C. difficile infection (per 1000 residents) for (A4) ciprofloxacin, cotrimoxazole, nitrofurantoin, (B) amoxicillin, amoxicillin-clavulanate,
levofloxacin, moxifloxacin, and (C) cephalexin, clindamycin, cloxacillin, for durations of 5 to 14 days. Shaded regions represent 95% confidence intervals.




Journal of
J Antimicrob Chemother 2012; 67: 742-748 AntlmlcrOblal
doi:10.1093/jac/dkr508 Advance Access publication 6 December 2011 Chemotherapy

Time interval of increased risk for Clostridium difficile infection
after exposure to antibiotics

Marjolein P. M. Hensgens?, Abraham Goorhuis?, Olaf M. Dekkers®* and Ed J. Kuijper'*

100

—e— Case versus non-diarrhoeal controls
—=a— Case versus non-CDI controls

Il rischio di CDI e piu alto durante la
T terapia antibiotica e nel1l° mese
I dopo il trattamento, ma rimane
1 —— . . . . elevato per 3 mesi dopo la
sospensione degli antibiotici.

L1 11111

Adjusted OR

L1 1 1191

No antibiotic Stopped 90-30 Stopped 30-14 Stopped 14-7 Stopped 7-1 Antibiotic use at
used days before days before  days before  days before start of diarrhoea
diarrhoea diarrhoea diarrhoea diarrhoea

0.1

Figure 2. Period at risk for CDI after cessation of antibiotic therapy. The use of antibiotics of patients with CDI compared with that of non-diarrhoeal
patients and of patients with non-CDI diarrhoeq, stratified into six time intervals. This was done to calculate the risk for CDI after cessation of antibiotic
therapy. ORs were adjusted for age, sex and Charlson index.
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Original Article

Risk factors of first recurrence of
Clostridioides difficile infection

Yuki Yokoyama * b Arufumi Shiota € 9 Nobuhiro Asai € ¢, Yusuke Koizumi ¥, Yuka ‘Yamagishi  © d
Daisuke Sak hi ©, Akiko Nakamura ©, Hiroyuki Suematsu ©, Masafumi Ohnishi ". Hiroshige
Mikamo9°? & &

= i =

Initial episode of CDI

Up to 25% of patients
have recurrent CDI

Approximately 45-65% of
patients have further recurrences
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Table 3 VIII. Can prognostic factors identify patients at risk for recur-
Summary of findings rent CDI?
Prognostic factor Quality of evidence e Older age (>65 years old) is the most important risk factor for

recurrent CDI. Strong, Moderate

Severe (DI e Patients with prior CDI episode(s) are at an increased risk for
Higher age (>65770 years olfi). . Moderate recurrent CDL. Strong, Moderate
Presence of multiple comorbidities Moderate . . ’ ) . o

Recurrent CDI ¢ Patients with healthcare-associated CDI and prior hospitali-
Higher age (>65—70 years old) Moderate zation in the last three months are considered at increased
Previous recurrence of CDI (<3 months) Moderate risk for recurrent CDI. Weak, Low
Egglrtlﬁ‘;ﬁ;:ffz‘:;‘iztg‘gg):mmhs) Ex « Patients with concomitant non-CDI antibiotic use after the
Proton pump inhibitors started Low diagnosis of CDI are considered at increased risk for recur-

during/after CDI diagnosis rence of CDI. Weak, Very low
CDI, Clostridioides difficile infection. e Patients using PPIs started during/after CDI diagnosis are

considered at increased risk for recurrent CDI. Weak, Very low
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Contents lists available at ScienceDirect CLINICAL
.. . . . CLINICAL Clinical Microbiology and Infection MICRORIOL0GY
Clinical Microbiology and Infection MICROBIDLOGY \ AND IN
. AND INFECTION EFLSEVIER journal homepage: www.clinicalmicrobiologyandinfection.com JEESTHID i
EL.SEVIER journal homepage: www.clinicalmicrobiologyandinfection.com FBEESCMID =2
Guidelines
Systematic review European Society of Clinical Microbiology and Infectious Diseases:
Prognostic factors for severe and recurrent Clostridioides difficile 2021 update on the treatment guidance document for Clostridioides
infection: a systematic review difficile infection in adults
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CDI con multiple recidive ( mrCDI)

Characteristics of Patients With Initial Clostridioides
difficile Infection (CDI) That Are Associated With
Increased Risk of Multiple CDI Recurrences

Alice Y. Guh,"” Rongxia Li," Lauren Korhonen,' Lisa G. Winston,? Erin Parker,” Christopher A. Czaja,* Helen Johnston,” Elizabeth Basiliere, James Meek,®

Table 4. Final Multivariable Model: Characteristics of Initial CDI
Associated With Developing Multiple Recurrent CDI

Adjusted Odds I pazient.i con CDI con et™
Patient Characteristics at Time of Initial CDI  Ratio (95% Cl) P Value ricovero recente 0 sottoposti a nitrofurantoina avevano
un aumento del rischio di mrCDI.

>65 y of age 1.91 (1.55-2.35) <.0001
Race/ethnicity

Hispanic, any race .89 (.60-1.31) .6b Table 3. Comparison of Characteristics Between Patients With and

Non-Hispanic, White race Referent - Without Multiple Recurrent CDI

Non-Hispanic, Other race® .75 (.65-1.02) .07

- . Pati With Pati With

Healthcare-facility onset initial CDI .73 (.49-1.09) A3 at';r:gm " atler;:fCD:t out
Inflammatory bowel disease 1.46 (.99-2.15) .05 Patient Characteristics at N =437 N = 7484° P
Chronic hemodialysis 2.28 (1.48-3.51) .0002 Time of Initial CDI No. (%) No. (%) value
Prior hospitalization® 1.64 (1.33-2.01)  <.0001 Agf ;Z“p' y 121 690 05 3 L

. b L . .
Prior LTACH stay 2.96 (.82-10.67) 10 e 134 (30.7) 2546 (34.0)
Prior nitrofurantoin USBb 1.95 (1 18—323) .009 >65 250 (57.2) 3042 (40.7)
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Predittori di mortalita ;

Frailty level at discharge predicts mortality in older patients
with Clostridioides difficile more accurately than age or disease severity
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Tone Rubak'>© . Simon Mark Dahl Baunwall>*© . Merete Gregersen'>( . Troels Kjaerskov Hansen' © -

457 pazienti con eta mediana di 77 anni (691 84)

Il livello di fragilita era suddiviso in basso, moderato o grave sulla base di
uno score (MPI)

A Mortalita a 90 giorni: 28%

T I

Table2 90-Day mortality and hazard ratio estimates for age, severity and frailty of Clostridioides difficile infection

Total, Death within Crude HR P-value Adjusted HR (95% CI)* P-value

n (%) Wdays, (%) O5%CD Mortalita associata a:

Total N=4ST 12T @) - - - - A eta (aHR 2,71, IC 95% 1,641 4,47),

Age groups (years) A gravita del CDI (aHR 4,58, IC
60-69 118 (25) 20/118 (17) 1.00 (reference) - 1.00 (reference) - .
70-79 158 (35) 377158 (23) 1.46 (0.85-2.51) 0.175 1.48 (0.86-2.55) 0.162 3’O4| 6188)
80-max 181(40)  T0/181 (39) 2.67 (1.62-4.38) <0001 271(164-447) <0.001 A fragilita (aHR 10,15, IC 4,06i
Severity (N=412) 25’36)
Severe” 222 (54) 31222 (14) 1.00 (reference) - 1.00 (reference) -
Fulminant 190 (46) 94/190 (49) 4.69 (3.12-7.05) <0.001 4.58 (3.04-6.88)
Frailty level (N=387)
Low (MPI-1) 80 (18) 5/80 (6) 1.00 (reference) - 1.00 (reference) -
Moderate (MPI-2) 136 (30) 25/136 (18) 3.10(1.19-8.10) 0.021 2.70 (1.03-7.11) 0.044
Severe (MPI-3) 171 (37) 88/171 (51) 11.32 (4.60-27.90) <0.001 10.15 (4.06-25.36) <0.001
Unknown 70 (15) 9/70 (13) - - - -
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Age (n=457)
100% e ——

o M T — =

50%
25%
0%
T T T T T T
0 20 40 60 80 100
Days
60-69 years — — — 70-79 years

N ao.maxyears

CDI Severity (n=412)

00%] —————ae

50% T
25%
0% T T T T T T
0 20 40 60 80 100
Days
Mild-to-moderate CDI — — — Severe CDI
' Fulminant CDI

European Geriatric Medicine (2023) 14:583-593
https://doi.org/10.1007/541999-023-00772-3

updates

Frailty level at discharge predicts mortality in older patients
with Clostridioides difficile more accurately than age or disease severity

Tone Rubak'>® - Simon Mark Dahl Baunwall>*© . Merete Gregersen'>® . Troels Kjeerskov Hansen'® -

. Fig.4 ROC curve estimates for Age Frailty (MPI
Frailty (MPI) (n=387) 90-day mortality for age, CDI 1004 g 1,004 ty (MP)
100% 4 —= _ . severity and frailty measured
. "'—w.,”” ______ —-_——- by MPI. Only patients with a > 0.757 > 0757
75% LTI known severity and frailty level 2 =
50% A TR T N (n=378)wereincludedinthe g 0.50 U=) 050
- [ [
25% analysis P 0.25- ? 0.25-
09 i 4
/0 T T T T T T 0.00 T T T T T 0.00 T T T T T
0 20 40 60 80 100 0.00 0.25 0.50 0.75 1.00 0.00 0.25 0.50 0.75 1.00
Days 1 - specificity 1 - specificity
Area under ROC curve = 0.6228 Area under ROC curve = 0.7740
——— MP1  ———- MPI2
v MPI-3 CDI Severity
1.00
2 0.75
2
% 0.501
5
D 0.25-
0.00

T T T T
0.00 0.25 0.50 0.75 1.00
1 - specificity
Area under ROC curve = 0.7125

Abbreviations: CDL, Clostridioides difficile infection; MP1, Multidimensional Prognostic
Index; ROC, Receiver operating characteristic

La fragilita era un miglior predittore della mortalita a
90 giorni sia rispetto all'eta (p < 0,001) sia alla
gravita CDI (p = 0,04).




Terapia

CD first described as
component of neonates” - |
normal flora | First extraintestinal CD report

First identification of CD |
toxin damage in animals I

| CD identified as cause of PMC

L

"

First RCT of vancomycin for PMC

L

First RCT with fidaxomicin

First RCT with FMT |

_

First RCT with bezlotoxumab

First RCT with CD vaccine |

]

First trial with a live
biotherapeutic product

Di Bella S, Sanson G, MonticgHerbatoV, Principe L, Giuffre M, Pipitone G, LuzRatiostridioides difficilanfection: history,epidemiologyriskfactors prevention clinicalmanifestations

treatment, and future optionsClinMicrobiol Rev. 2024un13;37(2):e00135231oi: 10.1128/cmr.001323. Epub 202#&eb29. PMID: 38421181; PMCID: PMC11324037.



Fidaxomicina vs Vancomicina

TABLE2 Comparison: vancomycin and fidaxomicin®

Antibiotic Fidaxomicin Vancomycin
Biofilm inhibition Yes (471, 472) No

C. difficile MICqq 0.125 mg/L (473) 2 mg/L (473)
Category Macrocyclic antibiotic Glycopeptide
Dosage 200 mg PO q12h 125 mg PO g6h
Eagle effect No Yes

Efficacy in mild CDI +++ +++

Efficacy in severe CDI ++ +++
Formulations Tablets Powder, tablets
Gut flora disruption Low Moderate/high
Mechanism of action Inhibits RNA polymerase Inhibits cell wall synthesis
MIC breakpoint 1 mg/L (474) 2 mg/L (475)
Molecular weight 1,058 Da (476) 1,449 Da (477)
PK/PD index AUC/MIC (474) AUC/MIC (474)
Post antibiotic effect Long (474) Short (474)
Prevention of rCDI +++ +
Pulsed/tapered regimens Evidence existing Evidence existing
Risk of VRE emergence Low Moderate/high
Systemic absorption Minimal Minimal
Sporulation reduction ++ (464) - (468)

Toxin reduction ++ =

9AUC, area under the curve; Da, dalton; PK/PD, pharmacokinetic/pharmacodynamic; PO, per os; MIC, minimum

inhibitory concentration.
-, low.

Di Bella S, Sanson G, Montic&lEerbatoV, Principe L, Giuffré M, Pipitone G, LuzRafilostridioides difficilenfection: history,epidemiology riskfactors
prevention clinicalmanifestations treatment, and future optionsClinMicrobiol Rev. 2024un13;37(2):e0013523loi: 10.1128/cmr.001323. Epub
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Henriques, Adriano O., and Ménica Oleastro. "Overview of clostridium difficile infection: life cycle,
epidemiology, antimicrobial resistance and treatment." Clostridium Difficile: A Comprehensive

2024Feb29. PMID: 38421181; PMCID: PMC11324037.
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Fidaxomicin versus vancomycin for infection with
Clostridium difficile in Europe, Canada, and the USA:

F I d aXO m I C I n a VS Van CO m I C I n a a double-blind, non-inferiority, randomised controlled trial

Oliver A Cornely, Derrick W Crook, Roberto Esposito, André Poirier, Michael S Somero, Karl Weiss, Pamela Sears, Sherwood Gorbach, for the
OPT-80-004 Clinical Study Group

Il Fidaxomicin
1004 ,A‘ [ Vancomycin
09 141 Fidaxomicin Vancomycin All patients Treatment pvalue
90 132 p-0. 6008 difference (95% Cl)
=0 —
p,im‘ Clinical cure
80+ Al | 221/252(87.7%) || 2231257 (86:8%) |444/509 (87:2%)  0.9(-49t067) 0754
o Europe 89/100 (89-0%)  82/98 (83-7%)  171/198 (86-4%)  53(-42to14.9) 0275
USA and 132/152 (86-8%) 141/159 (887%) 273/311(87-8%)  -1.8(-9-1t05-5) 0-621
Canada
60+
z Recurrence
£ 5o All 28/221(127%)  60/223 (26-9%)  88/444(19-8%) -14-2(-21-4t0-6-8)  0.0002
ﬁ Europe 8/89 (9-0%) 19/82 (232%) 27/171(158%) -14-2(-250t0-3-3)  0-011
40 -14-2 125 USA and 20/132 (152%)  41/141(291%)  61/273(223%) -13-9(-23-6t0-43) 0-006
Pro0002  p-0.002 Canada
30 Sustained response
Al 193/252 (76:6%)  163/257 (63-4%) 356/509 (69:9%)  13-2(5-3t021.0) 0-001
207 Europe 81/100 (81-0%)  63/98(643%) 144/198 (727%) 167 (45t028:9)  0.008
104 USA and 112/152 (737%)  100/159 (62:9%) 212/311(682%)  10-8 (53 t021-1) 0-041
Canada
0- Data are n/N (%) unless otherwise stated. No significant differences between Europe and Canada and the USA were
miTT PP miTt PP miTt PP recorded for treatment groups independently or combined.
Numberofevents 221 223 198 213 28 60 23 46 193 163 172 154
Numberof patients 252 257 216 235 221 223 180 182 252 257 216 235 Table 2: Clinical outcomes in the modified intention-to-treat populations by region
L I L | L |
Clinical cure Recurrence Sustained response

Risultati: 535 pazienti arruolati, 270 assegnati a fidaxomicina e 265 a vancomicina. Non inferiorita per la guarigione clinica nella popolazione

mITT, con 221 (87,7%) dei 252 pazienti a cui € stata somministrata fidaxomicina e 223 (86,8%) dei 257 a cui & stata somministrata vancomicina.
| tassi di recidiva erano piu bassi perla  fidaxomicina rispetto alla vancomicina in tutti i sottogruppi, ma questa differenza non é stata
significativa nei piccoli sottogruppi (pazienti con infezione da Bl o precedente CDI)
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Fidaxomicina vs Vancomicina

Fidaxomicin versus Vancomycin
for Clostridium difficile Infection

Table 3. Rates of Recurrence of C. difficile Infection, According to Subgroups, in the Modified Intention-to-Treat and Per-Protocol

Populations. [ Fidaxomicin [ Vancomycin
Subgroup Modified Intention-to-Treat Population Per-Protocol Population
Fidaxomicin ~ Vancomycin P Value Fidaxomicin ~ Vancomycin P Value 100+
no. ftotal no. (%) no. /total no. (%) 904 88’.2_| gzm's P—0.006

Age 85.8

<65 yr 19/150 (12.7) 27/134 (20.1)  0.09 12/126 (9.5) 22/118 (18.6)  0.04 80—

=65 yr 20/103 (19.4) 40/131 (30.5)  0.05 16/85 (18.8) 31/103 (30.1)  0.08 s
Hospital status 70+ 64.1

Inpatient 24/136 (17.6)  40/146 (27.4)  0.05 19/106 (17.9) 29/111 (26.1)  0.15 £ 60

Outpatient 15/117 (12.8) 27119 (22.7) 005 9/105 (8.6) 24/110 (21.8)  0.007 =
Previous episode of C. difficile infection g 50

No 30/211 (14.2) 52/217 (240) 001 22/175 (12.6) 417183 (224)  0.02 § 0

Yes 9/42 (21.4) 15048 (312) 030 6/36 (16.7) 12/38 (31.6) 0.14 P=0.005 P=0.004
e it s K Eme

Yes 16/88 (18.2)  25/97 (25.8)  0.22 13/73 (17.8)  19/81 (235) 039 20 15.4 i’

No 23/165 (13.9) 42/168 (25.0)  0.01 15/138 (10.9) 34/140 (24.3)  0.003 10- 2
Severity of disease at baseline

Mild 7/59 (119)  20/68 (204)  0.02 4/44 (30)  13/55 (23.6)  0.06 0

Moderate 20/102 (19.6)  18/88 (20.5)  0.89 15/90 (16.7)  18/71 (25.4)  0.18 R Ll EE T &R

Severe 12/92 (13.0) 29/109 (26.6)  0.02 9/77 (1L7) 22/95 (232)  0.05 Clinical Cure Recurrence Global Cure
Strain type

NAP1/B1/027 16/59 (27.1)  14/67 (20.9)  0.42 11745 (24.4)  13/55 (23.6)  0.93 Figure 2. Rates of Primary and Secondary End Points.

Non-NAP1/BI /027 12/117 (10.3)  34/121 (28.1)  <0.001 8/103 (7.8) 27/106 (25.5) <0.001

For the primary outcome of clinical cure, the lower boundary of the 97.5% confidence interval for the difference in
cure rates between fidaxomicin and vancomycin was -3.1 percentage points in the modified intention-to-treat (mITT)
analysis and -2.6 percentage points in the per-protocol (PP) analysis.

Concomitant systemic antimicrobial therapy
Yes 14/81 17.3)  25/90(27.8)  0.10 8/56 (14.3)  20/65 (30.8)  0.03
No 25/172 (145) 42/175 (24.0)  0.03 20/155 (12.9) 33/156 (21.2)  0.05

Risultati : arruolati 629 pazienti, di cui 548 (87,1%) valutati per I'analisi per protocollo. | tassi di guarigione clinica con fidaxomicina erano non
inferiori rispetto a vancomicina sia nell'analisi mITT (88,2% con fidaxomicina e 85,8% con vancomicina) sia nell'analisi per protocollo (92,1% e
89,8%). Significativamente meno pazienti nel gruppo fidaxomicina rispetto a quelli con vancomicina presentavano una recidiva , Sia
nell'analisi mITT (15,4% vs. 25,3%, P = 0,005) sia nell'analisi per protocollo (13,3% vs. 24,0%, P=0,004)




Fidaxomicina extended -pulsed (EPFX)

Extended-pulsed Vancomycin (n=179) OR (95% C1) pvalue
fidaxomicin (n=177)
Recurrence of C difficile infection
Atday 40 3(2%) 30 (17%) 0-09 (0:03-029) <0.0001
At day 55 7 (4%) 32 (18%) 020(008-046)  <0-0001
Atday 90 11 (6%) 34 (19%) 0-29 (014-0.60) 0-00073
Risultati 36 4 pazienti O 60 anni arruol

EPFX o vancomicina. 124 (70%) dei 177 pazienti nel gruppo EPFX
hanno raggiunto una guarigione clinica sostenuta a 30 giorni, rispetto
a 106 (59%) dei 179 pazienti nel gruppo vancomicina (differenza 11%
[IC 95% 1,01 20,7], p=0,030; OR 1,62 [IC 95% 1,041 2,54]).

La fidaxomicina extended -pulsed é risultata superiore alla
vancomicina per la guarigione sostenuta  dell'infezione da
C.difficile e con tassi di ricorrenza piu bassi

Extended-pulsed Vancomycin (n=179) OR (95% Cl) pvalue
fidaxomicin (n=177)
Sustained clinical cure 30 days after end of treatment
Presence of C difficile PCR ribotype 0279 20 (80%) [n=25] 9 (41%) [n=22] 0-0059
Absence of C difficile PCR ribotype 027]| 104 (68%) [n=152] 97 (62%) [n=157] 0221

a

Extended-pulsed fidaxomicin versus vancomycin for
Clostridium difficile infection in patients 60 years and older
(EXTEND): a randomised, controlled, open-label,

phase 3b/4 trial

Benoit Guery, Frances
Simon D Goldenberg, Andreas Karas, Gbenga Kazeem, Chris Longshaw, Jose Alejandro Palacios-Fabrega, Oliver A Comely, Maria | G T Vehreschild,
for the EXTEND Clinical Study Group*

enichetti, Veli-Jukka Anttila, Nicholas Adomakoh, Jose Maria Aguado, Karen Bisnauthsing, Areti Geargopali,

16%
p=0-0013
1009 2% 4% [ Extended-pulsed fidaxomicin (n=177)
90— p=3\-721 p=23\99 [ Vancomycin (n=179)
11% 15% 14%
=0- =0-0038 =0-
o] oy 1& P30 PO%038. p-0g070
5 704
5
g 60— TL
Y
S. o R .
1tgi e | pssegnati casplal menit aJ[
g 40
3 -15% -14% -13%
30 p<0-0001 p<0-0001 p=0-00073
= N =
204
10—+
Y T T T T T T T 1
Number 142 147 138147 3 30 7 32 11 34 124106 133106 124 99 116 92
of events
Number 177 179 177179 177 179 177 179 177179 177 179 177179 177 179 177179
of patients RN AN y
Clinical response Recurrence Sustained clinical cure
Day 12 2 days Day 40 Day 55 Day 90 30 days Day 40 Day 55 Day 90
after end of after end of
treatment treatment

La differenza tra fidaxomicina e vancomicina era ancora piu
marcata nei pazienti con C. difficile PCR ribotipo 027



Effect of Age on Treatment Outcomes in Clostridium difficile
Infection

Thomas J. Louie, MD,* Mark A. Miller, MD," Derrick W. Crook, MD,* Arnold Lentnek, MD,*
Louis Bernard, MD," Kevin P. High, MD,* Youe-Kong Shue, PHD, ** and
Sherwood I. Gorbach, MD **7

Table 1. Age Distribution

Fidaxomicin, n = 539

Vancomyein, n = 566

All Participants, N = 1,105

Prior Concomitant Prior Concomitant Prior Concomitant
Inpatient®  Episode®  Antibiotic® Inpatient”  Episode®  Antibiotic® Inpatient®  Episode® Antibiotic®
Age N (%)
Modified intention-to-treat
All 539 (100) 341 (633) 88 (16.3) 155 (28.8) 566 (100) 360 (63.6) 90 (15.9) 168 (29.7) 1,105 (100) 701 (63.4) 178 (16.1) 323 (29.2)
18-40 73 (13.5) 22 (30.1) 11 (15.1) 15 (20.6) 74 (13.1) 25(33.8) 11 (149) 10 (13.5) 147 (13.3) 47 (32.0) 22 (15.0) 25 (17.0)
41-50 69 (12.8) 27 (39.1)  15(2A1.7) 16 (23.2) 63 (11.1) 34 (54.0) 8(127) 17 (27.0) 132 (12.0) 61 (46.2) 23 (17.4) 33 (25.0)
51-60 87 (16.1) 47 (54.0) 16 (18.4) 24 (27.6) 95 (16.8) 55 (57.9) 16 (16.8) 26 (27.4) 182 (16.5) 102 (56.0) 32 (17.6) 50 (27.5)
61-70 108 (20.0) 79 (73.2) 14 (13.0) 33 (30.6) 107 (18.9) 67 (62.6) 12 (11.2) 37 (34.6) 215 (19.5) 146 (67.9) 26 (12.1) 70 (32.6)
71-80 117 (21.7) 93 (79.5) 14 (12.0) 42 (35.9) 126 (22.3) 91 (72.2) 21 (16.7) 43 (34.1) 243 (22.0) 184 (75.7) 35 (144) 85 (35.0)
81-94 85 (15.8) 73 (85.9) 18 (21.2) 25 (29.4) 101 (17.8) 88 (87.1) 22 (21.8) 35 (34.7) 186 (16.8) 161 (86.6) 40 (21.5) 60 (32.3)
P-value <.001 32 .25 <001 4 .02 <.001 A7 .003
Per protocol

Al 481 (100) 289 (60.1) 79 (164) 132 (27.4) 518 (100) 317 (61.2) 83 (16.0) 143 (27.6) 999 (100) 606 (60.7) 162 (16.2) 275 (27.5)
18-40 72 (15.0) 21 (29.2) 11 (153) 14 (19.4) 7 (13.7) 22 (31.0) 10 (141) 10 (14.1) 143 (14.3) 43 (30.1) 21 (14.7) 24 (16.8)
41-50 63 (13.1) 21 (333) 13 (206) 13 (20.6) 59 (11.4) 31 (52.5) 8(13.6) 16 (27.1) 122 (12.2) 52 (42.6) 21 (17.2) 29 (23.8)
51-60 81 (16.8) 43 (53.1) 16 (19.8) 23 (28.4) 87 (16.8) 49 (56.3) 15 (17.2) 22 (25.3) 168 (16.8) 92 (54.8) 31 (18.5) 45 (26.8)
61-70 91 (18.9) 63 (69.2) 10 (11.0) 27 (29.7) 101 (19.5) 61 (60.4) 11 (10.9) 33 (32.7) 192 (19.2) 124 (64.6) 21 (10.9) 60 (31.3)
71-80 102 (21.2) 79 (775) 12 (11.8) 35 (34.3) 107 (20.7) 73(68.2) 18(16.8) 30 (28.0) 209 (20.9) 152 (72.7) 30 (14.4) 65 (31.1)
81-94 72 (15.0) 62 (86.1) 17 (23.6) 20 (27.8) 93 (18.0) 81 (87.1) 21 (226) 32 (34.4) 165 (16.5) 143 (86.7) 38 (23.0) 52 (31.5)
P-value <001 A7 .26 <001 .35 07 <001 <05 .02

A

Geriatrics
Healthcare
Professionals

1105 individui randomizzati a
vancomicina vs fidaxomicina

E stato esaminato I'effetto

del | " avanzar eutcane dil
guarigione clinica, recidiva entro 4 sett
e guarigione senza recidivatrai 18 e

I 40 anni e poi in ogni decennio
successivo .
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100 | g CIMCRIOUE ] g SustainedResponse 5o, Recurrence Guarigione clinica : Vancomicina e fidaxomicina sono
%0 1 k" B—a 90 401 state entrambe efficaci nel raggiungere la guarigione
Actual 80 7 8095\ 07 clinica in tutte le eta. E stata raggiunta nel:
oy R . 7 A 97,2% dei partecipanti
60 - 60 - -A- "7 10 - : . ; : ’
ol - A 87,5% - 88,2% di quelli > 80 anni.
100 1 100 1 50 - Secondo il modello, per ogni aumento dell'eta di un
%0 1 T Ty 90 - 40 - decennio, il tasso di guarigione clinica diminuisce
predicted 801 80 - "'\-\.\,\_ 30 e del 17% (OR = 0,83, IC 95% = 0,72i 0,95, P = 0,008).
Probability 20 - Ao, 20 | PP o
70 A ~ -k -k
(%) . .—r.’_.’-'./-
60 1 60 A~ 4 10 -
50 T T T T T - 50 T T T T 0 T T T T T
&“’wfo“@;@@:\“ﬁ@ & Y h\;?@\/,@ b\;\“/\\;@ S » “,\;?(’,\;@ @“»:\Q«”RJQ &

B Fidaxomicin 4 Vancomycin
Fidaxomicin/Vancomycin

Oddsratio (95% Cl) 1.24(0.80,1.92) 1.86(1.40,2.47) 0.46(0.32,0.67)

Pvalue 0.339 <0.001 <0.001
10-year increasein age

Oddsratio (95% Cl) 0.83(0.72,0.95) 0.87(0.79,0.94) 1.17(1.04,1.30)

Pvalue 0.008 <0.001 0.007
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Recidiva : | pazienti trattati con fidaxomicina avevano la meta
/ \ delle probabilita di avere una recidiva rispetto a quelli trattati
100 - Clinical Cure 100 - Sustained Response 50 - Recurrence con vancomicina (OR — 0,46, IC 95% = 0’32]. 0,67, =) <’001).
90 - < g 90 40 - Secondo il modello, il rischio di recidiva aumenta del 17%
Actual 80 A 80 { & 30 - per decenniodieta (OR=1,17,I1C 95% = 1,047 1,30, P =
(%) 1 I N 20 0,007).
70 70 EAy )
60 - 60 - A7 10 ~
50 r T r T r 1 50 . . - : . » 0
100 I 100 _ 50 7
0] T ¥=g—g_ _ . | 40 - Table 3. Multivariate Analysis of Recurrence: Age,
bredicted 80 - 20 . a Treatment Group, Concomitant Antibiotics, and Strain
Probability 80 - :\'\'\-\__\- e Type (Per Protocol Population for Recurrence?)
70 A 70 1 TR~ 20 L --&""
P . Foa ol Odds Ratio (95%
1 Confidence Interval)
50 T 50 — [0 T Variable Comparison P-Value

woay oAy 7 ENT NN AN T NGy Y Ay T
9 7 A BoY oY A oY o7 A Age category

10-year increment 1.03 (0.89-1.20) .64

® Fidaxomicin A Vancomyfin Treatment group Fidaxomicin vs 0.40 (0.26-0.63) <.001
Fidaxomicin/Vancomycin vancomycin
Odds ratio (95% Cl) 1.24(0.80, 1.92) 1.86(1.40,2.47) 0.46(0.32,0.67) Concomitant Yes vs no 1.46 (0.90-2.37) .13
Pvalue 0.339 <0.001 <0.001 antibiotics
10-year increasein age Bl strain Bl vs non-BI 1.60 (1.03-2.51) .04
Odds ratio (95% Cl) 0.83(0.72,0.95) 0.87(0.79, 0.94) 1.17(1.04, 1.30) Renal insufficiency None to mild 88 (1.13-3.12) .01
Pvalue 0.008 <0.001 0.007 vs moderate
to severe

\_
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Clinical Cure / Sustained Response \ Recurrence

100 - 100 1 50
90 - Sl 90 - 40
Actual 80 A 80 | & 30 N AL
(%) 70 | 70{ 0] ~ % L
k-, g
60 - 60 - N
50 ——————+ 50 ———— 0
100 - 100 - 50 -
90 { = T EFE—g_| o, | 40 1
Predicted 80 - 80 - '\1\.\.\.\- 30 - A
Probabilit . -
60 1 60 A~ 10
50 T T T T T 1 50 T T T T 0 T T T T T
WSS TS S SEAN RPN N D A O H N oL DAL ISTEEPANY .. .. .
P T CARSON N S A PPN Guarigione clinica sostenuta : secondo il modello, la
® Fidaxomicin 4 Vancomycin probabilita di risposta clinica sostenuta (guarigione
Fidaxomicin/Vancomycin .. - < - . 0 .
Oddsratio (95%Cl)  1.24(0.80,1.92) 1.86(1.40,2.47) 0.46(0.32,0.67) clinica senza recidiva) e inferiore del 13% ad ogni
Pvalue 0.339 <0.001 <0.001 aumento decennale dell'eta (OR =0,87, IC 95% =
10-year increasein age O 79| 0 94 F) < 0 001)
Oddsratio (95%Cl)  0.83(0.72, 0.95) 0.87(0.79,0.94) 1.17(1.04, 1.30) : S ! :
Pvalue 0.008 <0.001 0.007
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Patient at risk for
recurrent CDI

Bezlotoxumab

[Bezlotoxymabj

A Il Bezlotoxumalfpeso molecolare 1482Dg & un
anticorpo monoclonale IgG1 completamente umano contro
la tossina B di C. difficile.

A 1l trasporto delbezlotoxumaldal compartimento
basolateraleal compartimento luminale deiolonociti ‘
avviene per vigparacellularedopo la rottura da parte delle 7 a% Mohoclonal
tossine delle cellule epiteliali e delle giunzioni intercellulari. 7 autibodies

Primary bile
acids

A Il dosaggio raccomandato & 10 mg/kg per via
forms .

endovenosa per oltre 60 minuti in un'unica
somministrazione

Colon lumen

Giacobbe DR, Detto§ Di Belle§ Vena A, Granata G, Luz&tPetrosilloN, Bassetti MBezlotoxumaljor PreventingRecurrentClostridioidedifficile Infection A Narrative Review frofathophysiologyo Clinical StudiesnfectDisTher. 2020 Sep;9(3):481

494.doi: 10.1007/s4012D20-003145. Epub 2020 Jul 6. PMID: 32632582; PMCID: PMC7452994.



JOURNAL ARTICLE
A Comparison of Vancomycin and Metronidazole for @I DS A h IVI I I a
Zar score the Treatment of Clostridium difficile—Associated e rr————
Diarrhea, Stratified by Disease Severity =

Fred A. Zar ™, Srinivasa R. Bakkanagari, K. M. L. S. T. Moorthi, Melinda B. Davis

A Eta>60 anni (1 punto);

A Temperatura>38,3AC (1 punto);

A Albumina <2,5 mg/dL (1 punto);

A WBC >15.000 cellule/mm3 (1 punto);

A Evidenza endoscopica di colite pseudomembranosa (2 punti)
A Trattamento in ICU (2 punti).

__ Score O 2 mal a
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vanPrehnJ Reigada&,Vogelzand=H BouzaE ,HristeaA, GueryB, KrutovaM, NorénT, Allerberger, Coia JEoorhuisA, vanRossenT M, OoijevaaRE, Burns IScharvilOlesen BRTschudirSutter S, Wilcox MH/ehreschildVJGT, Fitzpatrick KuijperEJ;

GuidelineCommittee of theEuropearStudy Group on Clostridioides difficiBuropeanSociety of Clinicalicrobiologyand InfectiousDiseases2021 update on the treatmerguidancedocumentfor Clostridioides difficiléenfectionin adults ClinMicrobiol Infect
2021 Dec;2Buppl2:StS21doi: 10.1016/j.cmi.2021.09.038. Epub 202&t20. PMID: 34678515.




