JAMA Insights | CLINICAL UPDATE

Clinical Review & Education
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[Clastridioides (formerly Clostridium) difficile infection (CDI) remains
a major public health problem and accounted for an estimated
450 000 cases and 35000 deaths in the[U§lin 2015." Since publi-
cation of areview of the diagnosis and management of CDlin adults,?
new clinical tests and therapies have become available and clinical
practice guidelines were updated. Newevidence stipports fecal mi<
_ While overall rates of CDI have stopped
increasing, rates of [fectirrent CDI (rCDI), defined as’2/6fmore re-
currences after aninitial CDI, have/iicréased from[l107to3109|cases

per 100 000 person-years between 2001and 2012.% Because rCDI
is associated with adverse outcomes, such as hospitalization, thein-
creased incidence deserves attention. This update summarizes cur-
rent evidence regarding diagnosis and management of CDlin adults,
emphasizing management of rCDI.

CDI Diagnosis

The [diagnosis of CDI requires documentation of the presence
of foxigenic C difficile in stool along with a compatible clinical
Syndrome, which typically includes diarrhea (defined as E3lun-
formed stools in -2-of the gut microbiome (loss of
normal bowel microorganisms) leads to [@symptomatic Carriage of
C difficile. This may initially provide protection against CDI, but
‘management of asymptomatic C difficile colonization can worsen
[dysbicsis while iicreasing fisk of continued or subsequent €oloni-
zation, increasing the [fisK of Symptomatic infection. Therefore,
managing asymptomatic colonization is not recommended, and it
remains important to distinguish @symptomatic colonization from
Symptomatic disease.

[M@st US laboratories use Single=step (I'test), highlysensitivel
nucleic acid amplification tests (NAATS). ERzyme immunoassay
testing for foXins and/or multistep|testing for C difficile bacterial
products and/or genes are now -5_
has increased|concerns of the potential harms of false-positive test
results, which could result in iRappropriate treatment of patients
who are [€olonized with C difficile but do not have symptomatic
infection. The addition of CDI to the Centers for Medicare & Medic-
aid Services' safety domain measures, which affects reimburse-
ment through the agency’s Hospital Value-Based Purchasing Pro-
gram, has led to increased scrutiny of CDI testing practices. For
these reasons, the new Infectious Diseases Society of America
(IDSA) and Society for Healthcare Epidemiology of America guide-
lines [fécommend measures to improve test specificity for sympto-
matic disease over asymptomatic colonization, including laboratory
[rejection of formed Stool specimens submitted for testing and elec-
tronic health record alerts for scenarios in which diarrhea is com-
mon, such as after receipt of water-soluble oral contrast (Table).

The guidelines also recommend multistep testing over single-step
[NAATS| to improve specificity when ordering and sample submis-

sion restrictions (such as laboratory rejection of formed stool speci-
mens) are not in place.
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Table. Highlights From Updated Clinical Practice Guidelines for the
Diagnosis and Management of Clostridioides difficile Infection (CDI)

Guideline topic 2020 Update

Policy regarding
submission of formed
specimens for C difficile
testing

Implementing institutional
criteria for ordering C

Laboratory-based rejection of formed stool
specimens should be performed

Institutions should limit testing to certain
patients (eg, those receiving laxatives)

difficile tests

|Multistep testing for C rather than

difficile single-step NAAT-based testing when rejection
of formed specimens and/or other institutional
sample submission restrictions are not
implemented

Treatment

Initial episode of 125 mg of Vancomyein 4 times per day [0f

mild/oderate CD! 200 mg of fidaxomicin tWice per day for 10/days|
500 mg of metronidazole 3 times per day for
10 days if vancomycin and fidaxomicin are
unavailable or not appropriate (eg, because of
an allergy)

Initial episode of Severe 125 mg of Vancomycin 4 times per day [of

cDI? 200 mg of fidaxomicin twice per day for[10days

Initial episode of No change

conlplicated/_

CDI

First recurrence of CDI 125 mg of vancomycin 4 times per day for

10 days if metronidazole was used for the initial
episode, prolonged vancomycin taper/pulse,©

or 200 mg of fidaxomicin twice day for 10 days

if vancomycin was used for the initial episode
Nancomyei taper/BUISE < 125 mg
of vancomycin 4 times per day for 10 days
followed by Fifaximin 400 mg 3 times per day
for[20 days, 200 mg of fidaxomicin twice per
day for [0 days, or fecal microbiota transplant

Abbreviation: NAAT, nucleic acid amplification test.

Second or subsequent

[Frecurrence of CDI

2 Serum white blood cell count >15 000/pL and/or serum creatinine with
>1.5-fold elevation above baseline.

®Hypotension or shock, ileus, or megacolon.

© Example taper/pulse: 125 mg of vancomycin 4 times per day for 10 to 14 days,
twice per day for 1week, and then every 2 to 3 days for 2 to 8 weeks.

CDI Treatment

Recent recommendations focus on fedUcing the [Fisk of FCDI.
Guidelines recommend discontinuing the inciting antibiotic as
soon as possible, because continued exposure increases the risk
of rCDI.2 Based on data demonstrating worse rates of initial clin-
ical cure (resolution of diarrhea at the end of 10 days of treatment)
and sustained cure (clinical cure and no CDI recurrence 1 month
after treatment), the new guidelines i@/ longer recommend metro?
[nidazole'as firstline'therapy: For both mild and severe CDI, either
_or_ are preferred,® and metronidazole is

only recommended if allergy, intolerance, or financial consider-
ations preclude prescription of vancomycin or fidaxomicin (Table).

JAMA Published online March 9, 2020

© 2020 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwor k.com/ Imperial College L ondon by John Vogel on 03/09/2020

E1


http://www.jama.com/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2019.3849
John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel



E2

Clinical Review & Education JAMA Insights

The treatment recommendations for complicated and fulminant
CDI have not/changed.

ForirCDlI, in addition to the previously recommended vancomy-
cin|taper/pulse regimen, 2017 IDSA guidelines recommend other
treatment options, including 10 days of Vancomycinlfollowed by 20
days of rifaximin. Alternatively, a case series suggested that fidaxo-
micin could be prescribed for[20 days instead of rifaximin.> Guide-
lines also recommend EMT as an option when there are 2 or more
CDI recurrences, based on recent randomized clinical trials demon-
strating safety and efficacy of FMT. However, FMT remains experi-
mental and the US Food and Drug Administration (FDA) only per-
mits its clinical and noninvestigational use for refractory CDI or rCDI.
In a 2019/ meta-analysis of a randomized clinical trial, EMT was asso-
ciated with acure rate of only 76.1%, ® Many unanswered questions
about FMT remain, including the optimal timing, preparation, and
route of delivery and which patients would benefit most. Accord-
ingly, the IDSA guideline recommends treatment with antibiotics for
at least 2 recurrences (ie, 3 CDI episodes) before prescribing FMT.

New and Emerging Options in|Diagnosis and Treatment

of CDI

Diagnosis

The first jultrasensitivel toxin detection assay obtained UFDA ap-
provalin 2019 (Clarity C. diff toxins A/B, Singulex, Inc). Similar to ex-
isting tests, these assays are|fapid, but, Unlike an €nzymelimmunc-
assay for toxins, they have better analytic sensitivity (ie, picograms
per mL), which is up to 3 orders of magnitude more sensitive than
enzyme immunoassay tests and [comparable to the reference-
standard, time-consuming cell cytotoxicity assay. It is unknown
whether these tests are more specific for CDI vs asymptomatic colo-
nization, but a 2019 study using one of the ultrasensitive toxin tests
could not differentiate between these 2 states.” MuItipIex|NAAT pan-
els that simultaneously test for anumber of gastrointestinal organ-
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isms are also available and include C difficile along with at least 12
other targets in 1test (FilmArray Gastrointestinal Panel, BioFire
Diagnostics). Although these tests are convenient in patients in
whom multiple other diagnoses are suspected, there are some dis-
advantages. First, they are costly ($463 per test). Second, they re-
quire sample collection in media, precluding laboratory-based re-
jection of formed specimens. Third, the use of a DNA purification
step in addition to DNA extraction increases sensitivity for toxin
genes and, thus, could increase detection of colonization and lower
specificity for symptomatic CDI.

Treatment

Several primary and adjunctive treatments are currently being stud-
ied for individuals with CDI, includingnew| agents such as fridinila-
zole, a nonabsorbable, small-molecule antibiotic, andimmune treat-
ments, live biotherapeutics/probiotics, and treatment with
bacteriophages with activity against specific C difficile strains.® Of
these, only the antitoxin B monoclonal antibody, bezlotoxumab, has
FDA approval, and it reduces therisk of rCDI by approximately40%
when prescribed during an initial episode.® The high cost of bezlo-
toxumab has limited its availability for patients, although a recent
analysis suggested treatment was cost-effective.'®

Conclusions

Differentiating CDI from asymptomatic carriage remains challeng-
ing, but new recommendations regarding testing canimprove speci-
ficity. Current evidence supportsffidaxomicin for management of CDI.
Finishing treatment Withfifaximin/after theifitialVancomycinlcourse
and FMT shows benefit in reducing rCDI and are now recom-
mended by IDSA guidelines. New diagnostic (eg, [tltrasensitive|rapid
toxinlassays) and therapeutic (eg, novel antibiotics with lower rCDI
risk) approaches are underway in clinical trials and may yield new
options for the management of CDI in the near future.

Clin Infect Dis. 2019;68(8):1351-1358. doi:10.1093/
cid/ciy721

7. Pollock NR, Banz A, Chen X, et al. Comparison of
Clostridioides difficile stool toxin concentrations in

Associate Editor, JAMA (Malani).

Corresponding Author: Krishna Rao, MD, MS,
Division of Infectious Diseases, Department of
Internal Medicine, University of Michigan Medical
School, 1150 W Medical Center Dr, Ann Arbor, MI
48109 (krirao@med.umich.edu).

Published Online: March 9, 2020.
doi:10.1001/jama.2019.3849

Conflict of Interest Disclosures: Dr Rao reported
being a consultant for Bio-K+ International, Inc and
receiving support from the National Institutes of
Health, National Institute of Allergy and Infectious
Diseases (grant number U0O1-Al-124255). No other
disclosures were reported.

REFERENCES

1. Lessa FC, Mu 'Y, Bamberg WM, et al. Burden of

Clostridium difficile infection in the United States.
N Engl J Med. 2015;372(9):825-834. doi:10.1056/
NEJMoa1408913

JAMA Published online March 9,2020

3. McDonald LC, Gerding DN, Johnson S, et al.
Clinical practice guidelines for Clostridium difficile
infection in adults and children: 2017 update by the
Infectious Diseases Society of America (IDSA) and
Society for Healthcare Epidemiology of America
(SHEA). Clin Infect Dis. 2018;66(7):e1-e48. doi:10.
1093/cid/cix1085

4. Ma GK, Brensinger CM, Wu Q, Lewis JD.
Increasing incidence of multiply recurrent
Clostridium difficile infection in the United States:

a cohort study. Ann Intern Med. 2017;167(3):152-158.
doi:10.7326/M16-2733

5. Wong KK, Choi B, Fraser TG, Donskey CJ,
Deshpande A. Diagnostic testing methods for
Clostridium difficile infection: a statewide survey of
Ohio acute care hospitals. Am J Infect Control.
2017;45(3):306-307. doi:10.1016/j.3jic.2016.09.007

6. TariqR, Pardi DS, Bartlett MG, Khanna S. Low
Cure rates in controlled trials of fecal microbiota

transplantation for recurrent Clostridium difficile
infection: a systematic review and meta-analysis.

adults with symptomatic infection and
asymptomatic carriage using an ultrasensitive
quantitative immunoassay. Clin Infect Dis. 2019;68
(1):78-86.

8. Dieterle MG, Rao K, Young VB. Novel therapies
and preventative strategies for primary and
recurrent Clostridium difficile infections. Ann N Y
Acad Sci. 2019;1435(1):110-138. doi:10.1111/nyas.13958

9. Wilcox MH, Gerding DN, Poxton IR, et al;
MODIFY | and MODIFY Il Investigators.
Bezlotoxumab for prevention of recurrent
Clostridium difficile infection. N Engl J Med. 2017;
376(4):305-317. doi:10.1056/NEJMoal602615

10. Prabhu VS, Dubberke ER, Dorr MB, et al.
Cost-effectiveness of bezlotoxumab compared with
placebo for the prevention of recurrent Clostridium
difficile infection. Clin Infect Dis. 2018;66(3):355-362.
doi:10.1093/cid/cix809

jama.com

© 2020 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwor k.com/ Imperial College L ondon by John Vogel on 03/09/2020


mailto:krirao@med.umich.edu
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jama.2019.3849?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2019.3849
https://dx.doi.org/10.1056/NEJMoa1408913
https://dx.doi.org/10.1056/NEJMoa1408913
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jama.2014.17103?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2019.3849
https://dx.doi.org/10.1093/cid/cix1085
https://dx.doi.org/10.1093/cid/cix1085
https://dx.doi.org/10.7326/M16-2733
https://dx.doi.org/10.1016/j.ajic.2016.09.007
https://dx.doi.org/10.1093/cid/ciy721
https://dx.doi.org/10.1093/cid/ciy721
https://www.ncbi.nlm.nih.gov/pubmed/29788296
https://www.ncbi.nlm.nih.gov/pubmed/29788296
https://dx.doi.org/10.1111/nyas.13958
https://dx.doi.org/10.1056/NEJMoa1602615
https://dx.doi.org/10.1093/cid/cix809
http://www.jama.com/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2019.3849
John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel



