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Efficacy of fidaxomicin versus vancomycin in the 
treatment of Clostridium difficile infection
A systematic meta-analysis
Zihan Zhao, MDa, Yarui Wu, MDa, Xuhua Geng, MDa, Congrui Yuan, MDa, Yi Fu, MDa, Guibin Yang, MD, PhDa,*

Abstract 
Purpose: To compare the efficacy, recurrence rate, adverse event rate and mortality of fidaxomicin compared with vancomycin 
in treating different types of Clostridium difficile infection (CDI).

Methods: A systematic search was conducted on PubMed, Embase, Web of Science, Cochrane Library and clinical trial 
registration databases for research on fidaxomicin versus vancomycin in the treatment of CDI and the retrieval period extended 
from the establishment of the database to July 22, 2022. A total of 15 studies were included, including 8 RCTs and 7 retrospective 
cohort studies.

Results: Results showed that there was no significant difference in the overall efficacy of the treatment between fidaxomicin 
and vancomycin, and results in the subgroups of CDI hypervirulent strains and recurrent CDI were obtained, but vancomycin 
was more effective than fidaxomicin in the treatment of severe CDI (RR = 0.94, 95% CI: 0.90–0.98, P < .01). Results showed 
that fidaxomicin is superior to vancomycin in terms of 40-day recurrence rate (RR = 0.52, 95% CI: 0.38–0.70, P < .01), 60-day 
recurrence rate (RR = 0.38, 95% CI: 0.21–0.69, P < .01) and 90-day recurrence rate (RR = 0.62, 95% CI: 0.50–0.77, P < .01). For 
the recurrence rate of the treatment in CDI hypervirulent strains, severe CDI and recurrent CDI, there was no significant difference 
between the 2 groups. In addition, there was no significant difference in the incidence of clinical adverse reactions, and same 
outcomes appeared in all-cause mortality at 40-day, severe CDI and recurrent CDI, but fidaxomicin was superior to vancomycin 
in all-cause mortality over 60-day (RR = 0.57, 95% CI: 0.34–0.96, P = .03).

Conclusion: There were no significant differences between fidaxomicin and vancomycin in the treatment of CDI in therapeutic 
effectiveness and adverse reactions, while fidaxomicin was superior to vancomycin in terms of recurrence rate and long-term 
mortality, and vancomycin is more effective in treating severe CDI.

Abbreviations: CDI = Clostridium difficile infection, CI = confidence interval, ECCMID = European Congress of Clinical 
Microbiology and Infectious Diseases, RR = risk ratio.
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1. Introduction
Antibiotics are secondary metabolites produced by microor-
ganisms, higher animals and plants during metabolic process. 
These compounds possess the ability to antagonize pathogens 
or exhibit other active properties. With the progress of bio-
technology, manufacturing antibiotics involves not only direct 
extraction but also methods such as artificial semi-synthesis or 
chemical synthesis based on the structure of natural product. 
Antibiotics are vital medications utilized in the treatment of 
bacterial infections. However, excessive reliance on antibiot-
ics not only escalates the economic burden of medical care, 
but also leads to the emergence of drug-resistant bacteria. In 

recent years, Methicillin-Resistant Staphylococcus aureus[1] is 
isolated from various departments in the hospital, especially 
the intensive care unit, which can resist almost all antibiotics, 
including cephalosporins.[2] As a consequence of inappropriate 
antibiotic usage and irregular supply, resistance has prolifer-
ated even in developing nations, where the overall quantity 
of antibiotics administered is less than that in developed 
countries.[3] At present, some medical institutions have found  
vancomycin-resistant enterococci,[4] the evidences indicate that 
the standard use of antibiotics and the development of new 
antibiotics are significant issues. Minimizing the use of vanco-
mycin and seeking alternative antibacterial drugs[5] is one of 
the current research hotspots in the treatment of Clostridium 
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difficile infection (CDI). In addition, with the continuous pro-
duction of drug-resistant bacteria, the treatment course and 
dosage of antibiotics are also increasing, the adverse effects 
were brought by a variety of antibiotics.[6] Reducing the treat-
ment course and dosage of antibiotics and reducing the recur-
rence rate of patients with CDI are urgent problems to be 
solved in clinical practice.

According to the updated guidelines for the treatment of 
CDI issued by the European Congress of Clinical Microbiology 
and Infectious Diseases (ECCMID) in 2014,[7] patients with 
mild CDI are recommended to be treated with metronidazole, 
patients with severe CDI are recommended to be treated with 
vancomycin. And fidaxomicin, a newly marketed antibacterial 
drug, was proposed for the first time as an alternative drug for 
patients with mild and severe CDI. In addition, fidaxomicin is 
also recommended as a treatment drug for patients with CDI 
that recurs after treatment. According to the guidelines issued by 
the Infectious Diseases Society of America in 2018,[8] vancomy-
cin and fidaxomicin can be the first choice for the treatment of 
patients with CDI for the first episode, and fidaxomicin is placed 
at the same recommendation level as vancomycin. According to 
the guidelines recently released by ECCMID in 2021,[9] fidax-
omicin has been recommended as the first choice for the treat-
ment of patients with initial and high-risk recurrent CDI. And 
when fidaxomicin is not available, vancomycin will be given 
priority. Some clinical trials have shown that the effect of fidax-
omicin in the treatment of CDI is not weaker than vancomycin, 
and it is better than vancomycin in prognosis or incidence of 
adverse reactions, but each trial has individual differences and 
randomness, previous RCT studies have compared the effects 
in terms of overall treatment effectiveness and recurrence rate. 
In recent years, RCTs and cohort studies have been conducted 
on the types of disease, drug regimens, prognosis, and incidence 
of adverse reactions. In this paper, the efficacy, recurrence rate, 
adverse reaction, and prognosis of fidaxomicin in the treatment 
of various types CDI were statistically analyzed, and the com-
parison of the advantages and disadvantages of fidaxomicin and 
vancomycin was verified.

2. Materials and method
This meta-analysis was registered in the International Prospective 
Register of Systematic Reviews (CRD 42022359255) and this 
study was performed in accordance with the preferred report-
ing items for systematic reviews and meta-analysis (Material 
S1, Supplemental Digital Content, http://links.lww.com/MD/
N307).

2.1. Search strategies

To compare the efficacy, recurrence rate, adverse reaction, and 
prognosis between fidaxomicin and vancomycin, a systematic 
search was conducted on PubMed, Embase, Web of Science, 
Cochrane Library and clinical trial registration databases. The 
retrieval time was from the time of database establishment to 
July 22, 2022. Searching was conducted by each engine using the 
key words: (“Fidaxomicin,” “lipiarmycin*,” “tiacumicin*,” “par 
101,” “Dificid”) and (“Clostridioides difficile,” “Clostridium 
difficile,” “c.diff,” “Clostridium Infections,” “pseudomembra-
nous,” “diar*”) (Material S2, Supplemental Digital Content, 
http://links.lww.com/MD/N308).

2.2. Study selection

The inclusion criteria are as follows: The research type of 
the literature is RCT or cohort study with no language con-
straints. The research subjects have clear diagnostic criteria, 
the first diagnosis is CDI, and there are no restrictions on age, 
gender, and nationality. Observation to evaluate the literature 

on outcome indicators such as cure rate, recurrence rate, and 
adverse reaction. The intervention measures are the fidaxomicin 
and vancomycin. The exclusion criteria are as follows: The study 
population or trial size was not clear. Duplicate published data 
or literature. Case reports, editorials, comments, and reviews, or 
just abstract alone were ruled out.

2.3. Outcomes

Our primary outcome is the rate of clinical cure, defined as the 
resolution of diarrhea and other symptoms of CDI without the 
need of additional anti-clostridial medication. The secondary 
outcomes are the following: the clinical recurrence rate, the inci-
dence of clinical adverse reactions and all-cause mortality after 
clinical treatment.

2.4. Data analysis

Two authors independently reviewed papers and extract rele-
vant data including first author, year of publication, study type, 
country, mean age, numbers of participants, gender, drug dose 
and outcomes. The divergences in the data extraction process 
were resolved by discussion. The Cochrane risk of bias tool 
was used to assess the risk of bias of RCTs, and Newcastle-
Ottawa Scale was used to assess the risk of bias of cohort 
studies.

Data were analyzed by using Review Manager (Version5.4), 
and results for subgroups based on time, severity and recurrence 
were performed. Risk ratio (RR) with 95% confidence interval 
(CI) was used to evaluate the outcome. The χ2 test was used 
to analyze the heterogeneity of the results of each group, and 
the size of the heterogeneity was quantitatively judged by com-
bining with I2. When P ≥ .1 and I2 ≤ 50%, a fixed-effect model 
was used for meta-analysis. On the contrary, when P < .1 and 
I2 > 50%, it indicated that the heterogeneity among the trials 
was large, and the random effects model was used for data 
merging. Statistical significance was defined as a P value < .05.

3. Results

3.1. Selection of studies

We identified a total of 2898 citations from electronic database 
searches. In strict accordance with the inclusion criteria, exclu-
sion criteria and the literature screening process, screening was 
conducted, and a total of 15 related studies were finally included. 
A flowchart was showed in Figure 1, and general information of 
the studies were performed in Tables 1 and 2 divided by RCTs 
and cohort studies. Among the included studies, 8 RCTs involv-
ing a total of 2298 participants compared the efficacy of fidax-
omicin and vancomycin, whereas 7 cohort studies involving a 
total of 3349 participants conducted similar comparisons.

3.2. Risk of bias

Quality of RCT studies were assessed using the Cochrane risk 
of bias tool, and random sequence generation and blinding of 
participants and personnel were found in 6 studies. In addi-
tion, blinding of outcomes assessment was found in 5 studies, 
and one of studies was assessed to high risk of bias in incom-
plete outcome data because of the high loss ratio of follow-up. 
The results of RCTs study quality assessment in the meta- 
analysis were performed in Figure 2. Quality of cohort stud-
ies was assessed using the Newcastle–Ottawa Scale. The scale 
assessed the cohort studies from selection, comparability and 
outcome. A greater number of stars suggested a higher quality 
study. The results for the cohort studies quality of assessment 
are presented in Table 3. For the potential publication bias, the 
funnel plot about efficacy of fidaxomicin versus vancomycin in 
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the treatment of CDI was performed, and there was no publica-
tion bias in the included studies.

3.3. The efficacy of fidaxomicin versus vancomycin in the 
treatment of CDI

Seven studies included the evaluation of the clinical efficacy 
of fidaxomicin and vancomycin in the treatment of CDI, and 
the forest plot showed that there was no significant differ-
ence for the overall effective rate in fidaxomicin compared 
with vancomycin in the treatment of CDI (RR = 1.01, 95% 
CI: [0.97–1.05], I2 = 7%, P = .55, Fig. 3A). Owing to the bias 
from Hartford Hospital was higher than other studies, results 
of sensitivity analysis showed that there was no significant 
change in the statistical outcome after removing this study, 

but the heterogeneity was reduced to 1% (RR = 1.01, 95% CI: 
[0.97–1.05], I2 = 1%, P = .66). Two studies included the eval-
uation of the clinical efficacy of fidaxomicin and vancomycin 
in the treatment of CDI hypervirulent strains (NAP1/BI/027) 
and the forest plot showed that there was no significant differ-
ence between the 2 groups (RR = 0.98, 95% CI [0.88–1.10], 
I2 = 0%, P = .79, Fig. 3B). Five studies included the evaluation 
of the clinical efficacy of fidaxomicin and vancomycin in the 
treatment of severe CDI and the forest plot showed that the 
effective rate of vancomycin was better than that of fidaxo-
micin in the treatment of severe CDI (RR = 0.94, 95% CI: 
[0.90–0.98], I2 = 5%, P < .01, Fig. 3C). Four studies included 
the evaluation of the efficacy of fidaxomicin and vancomycin 
in the treatment of recurrent CDI and the forest plot showed 
that there was no significant difference between the 2 groups 
(RR = 0.97, 95% CI: [0.91–1.03], I2 = 15%, P = .34, Fig. 3D).

Figure 1. Flowchart of the study selection process.
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3.4. The clinical recurrence rate of fidaxomicin versus 
vancomycin in the treatment of CDI

There were many outcome indicators associated with the over-
all recurrence rate, so the outcomes were divided into 3 different 
time subgroups for 40, 60, and 90 days, and the difference of the 
total recurrence rate was studied. Results showed that fidaxomi-
cin was superior to vancomycin in terms of 40-day recurrence rate 
(RR = 0.52, 95% CI: 0.38–0.70, P < .01, Fig. 4A), 60-day recur-
rence rate (RR = 0.38, 95% CI: 0.21–0.69, P < .01, Fig. 4B), and 
90-day recurrence rate (RR = 0.62, 95% CI: 0.50–0.77, P < .01, 
Fig. 4C). The line graph performed to compare the recurrence 
rate of fidaxomicin and vancomycin was showed in Figure 4D.

Two studies included the evaluation of recurrence rate for fidax-
omicin versus vancomycin in the treatment of hypervirulent strains 
of CDI and the forest plot showed that there was no significant 

difference between the 2 groups (RR = 0.87, 95% CI: [0.40–1.90], 
I2 = 69%, P = .72, Fig. 5A). Five studies included the evaluation of 
the clinical recurrence rate of severe CDI treated with fidaxomicin 
and vancomycin and the forest plot showed that there was no signif-
icant difference between the 2 groups (RR = 0.67, 95% CI: [0.36–
1.27], I2 = 70%, P = .22, Fig. 5B). Five cohort studies included the 
evaluation of the recurrence rate of recurrent CDI treated with 
fidaxomicin and vancomycin and the forest plot showed that there 
was no significant difference between the 2 groups (RR = 0.81, 
95% CI: [0.46–1.43], I2 = 66%, P = .46, Fig. 5C).

3.5. The incidence of clinical adverse reactions of 
fidaxomicin versus vancomycin in the treatment of CDI

Five studies assessed the incidence of adverse events in the treat-
ment of CDI with fidaxomicin and vancomycin and the forest 

Table 1

Characteristics of the included RCT studies.

Authors Year Country

Mean 
age 

(years) 
E:C

No. of 
patients 

E:C
Female 

E:C
Outcomes 
measures Interventions E:C

Thomas J. 
Louie[9]

2011 Canada 60.3/62.9 287/309 164/169 Overall efficacy
Efficacy of severe 

CDI
Overall recurrence 

rate
Recurrence rate of 

severe CDI
Adverse reaction 

incidence

200 mg Fidaxomicin
 2 times/day × 10 days

125 mg Vancomycin
4 times/day × 10 days

Oliver A 
Cornely[10]

2012 USA, 
Can-
ada, 
Europe

64.3/62.5 252/257 148/162 Overall efficacy
Efficacy of severe 

CDI
Overall recurrence 

rate
Recurrence rate of 

severe CDI
Adverse reaction 

incidence

200 mg Fidaxomicin
2 times/day × 10 days

125 mg Vancomycin
4 times/day × 10 days

Hartford 
Hospital

2017 USA 69.0/66.0 18/16 11/9 Overall efficacy 200 mg Fidaxomicin
2 times/day × 10 days

125 mg Vancomycin
4t imes/day × 10 days

Benoit 
Guery[11]

2018 Europe 75.0/75.0 177/179 107/100 Overall efficacy
Overall recurrence 

rate
Adverse reaction 

incidence

200 mg Fidaxomicin 2 times/day × 5 
days

+200 mg Fidaxomicin 2 day/times × 16 
days

125 mg Vancomycin
4 times/day × 10 days

Hiroshige 
Mikamo[12]

2018 Japan 74.0/75.0 104/108 56/54 Overall efficacy
Overall recurrence 

rate
Adverse reaction 

incidence
Overall mortality

200 mg Fidaxomicin
2 times/day × 10 days

125 mg Vancomycin
4 times/day × 10 days

Christian 
Lodberg 
Hvas[13]

2019 Denmark 64.0/72.0 24/16 13/11 Efficacy of recur-
rent CDI

Recurrence rate of 
recurrent CDI

200 mg Fidaxomicin 2 times/day × 10 
days

125 mg Vancomycin
4 times/day × 10 days

Joshua Wolf[14] 2019 USA, 
Can-
ada, 
Europe

5.0/4.0 98/44 41/19 Overall efficacy
Overall recurrence 

rate
Adverse reaction 

incidence

<6 yr:16 mg/kg/d with a maximum dose 
of 200 mg/d 2 times/d × 10 days

6–18 yr: 200 mg Fidaxomicin 2 times/
day × 10 days

<6 years:10 mg/kg/d with a maximum dose 
of 125 mg/d 4 times/day × 10 days

6–18 yrs: 125 mg Vancomycin 4 times/
day × 10 days

Erik R 
Dubberke[15]

2020 World-
wide

61.3/64.9 26/373 NA Overall efficacy
Overall recurrence 

rate
Overall mortality

200 mg Fidaxomicin
2 times/day × 10 days

125 mg Vancomycin
4 times/day × 10 days

C = treatment group with vancomycin, CDI = Clostridium difficile infection, E = treatment group with fidaxomicin.
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plot showed that there was no significant difference between the 2 
groups (RR = 1.01, 95% CI: [0.91–1.08], I2 = 0%, P = .72, Fig. 6).

3.6. All-cause mortality after clinical treatment of 
fidaxomicin versus vancomycin in the treatment of CDI

Four studies included the assessment of clinical all-cause mor-
tality less than 40 days in the treatment of CDI with fidaxomi-
cin versus vancomycin and the forest plot showed that there 
was no significant difference between the 2 groups (RR = 0.70, 
95% CI: [0.37–1.29], I2 = 0%, P = .25, Fig. 7A). Three studies 
included the assessment of clinical all-cause mortality over 60 
days in the treatment of CDI with fidaxomicin and vancomy-
cin, and the forest plot showed that the fidaxomicin group had 

a lower mortality rate over 60 days after CDI treatment than 
that in the vancomycin group (RR = 0.57, 95% CI: [0.34–0.96], 
I2 = 0%, P = .03, Fig. 7B). The line graph performed to compare 
all-cause mortality of fidaxomicin and vancomycin was showed 
in Figure 7C.

Three studies included the assessment of clinical mortality 
in severe CDI treated with fidaxomicin and vancomycin, and 
the forest plot showed that there was no significant differ-
ence between the 2 groups (RR = 0.88, 95% CI: [0.59–1.32], 
I2 = 0%, P = .53, Fig. 8A). Three studies included the assessment 
of mortality in recurrent CDI treated with fidaxomicin and van-
comycin and the forest plot showed that there was no significant 
difference between the 2 groups (RR = 0.48, 95% CI: [0.17–
1.35], I2 = 14%, P = .16, Fig. 8B).

Table 2

Characteristics of the included cohort studies.

Authors Year Country
Mean age (years) 

E:C No. of patients E:C Female E:C Interventions E:C Authors

Jason C Gallagher[16] 2015 USA 73.2/72.1 49/46 NA 200 mg Fidaxomicin 2 times/
day

125 mg or 25 0mg 
Vancomycin

4 times/day
Jennifer D. Tieu[17] 2018 USA 67.4/66.4 65/195 7/15 Fidaxomicin Vancomycin
C.A.Gentry[18] 2019 USA 69.7/71.0 213/639 11/31 200 mg Fidaxomicin 2 times/

day × 10 days
125 mg Vancomycin
4 times/day × 10–14 days

Nimish Patel[19] 2021 USA 74.2/74.9 38/54 1/1 200 mg Fidaxomicin 2 times/
day × 10 days

125/250/500 mg 
Vancomycin

4 times/day × 10 day
Sylvia Polivkova[20] 2021 Czech Republic 75.2 57/80 NA 200 mg Fidaxomicin 2 times/

day × 10 days
125 mg Vancomycin
4 times/day × 10 days

Alyssa Rinaldi[21] 2021 USA 58/61.5 35/100 23/57 200 mg Fidaxomicin 2 times/
day × 10 days

125/250/500 mg 
Vancomycin

4 times/day × 14 days
Ronald G Hall 2nd[22] 2022 USA 64.17/65.04 889/889 547/558 Fidaxomicin Vancomycin

C = treatment group with vancomycin, E = treatment group with fidaxomicin.

Figure 2. RCT study quality was assessed by using the Cochrane risk of bias tool. (A) Risks of bias graph: +, low risk of bias: -, high risk of bias:?, unclear risk 
of bias. (B) Risks of bias summary. (C) The potential publication bias of the study.
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4. Discussion
CD is a gram-positive, anaerobic, spore-borne bacterium that 
was originally extracted from the feces of healthy infants. 
Although it is very common in the digestive tract of infants, CD 
does not exhibit significant toxic effects and the corresponding 
Clinical symptoms.[10,11] Although the microecological environ-
ment of the digestive tract gradually changes, the number of 
CD gradually decreases, and asymptomatic colonization of the 
bacteria in the digestive tract of healthy adults is rare.[12] With 
the widespread use of antibiotics, the incidence of CDI has grad-
ually increased.[13] Although the resistance of CD to vancomy-
cin is still low, in recent years, the emergence of drug-resistant 
enterococci and other drug-resistant bacteria[4] suggests that we 
cannot rely too much on vancomycin therapy, and it is imminent 
to seek new treatments for CD.

As a new type of macrolide antibiotic, Fidaxomicin has been 
upgraded again in the latest guidelines.[9] It was first recom-
mended as an alternative drug for fidaxomicin treatment in 
2014,[7] and its status in the treatment of Clostridium difficile 

has gradually surpassed that of vancomycin, but the current 
guidelines on the efficacy and safety of fidaxomicin in the treat-
ment of Clostridium difficile are still in the market stage. We 
included randomized controlled trials and cohort studies on 
multiple databases from the establishment of the database to 
June 2022, aiming to compare the effectiveness and security 
of fidaxomicin compared with vancomycin in the treatment of 
CDI.

4.1. The efficacy of fidaxomicin versus vancomycin in the 
treatment of CDI

According to the latest guidelines published by the ECCMID in 
2021,[9] for elderly patients with initial onset of CDI, fidaxomi-
cin 200 mg bid × 10 days may be recommended for treatment, 
and when fidaxomicin is unavailable, it is recommended to use 
vancomycin 125 mg qid × 10 days for treatment. It believes that 
there is no significant difference in the overall cure rate between 
the 2 groups, and both are better than metronidazole. In the 

Table 3

Cohort studies quality was assessed by using the Newcastle–Ottawa Scale.

Study

Selection Outcome

Score

Representative-
ness of the 

exposed cohort

Selection 
of the non 
exposed 
cohort

Ascertainment 
of exposure

Demonstration that 
outcome of interest 
was not present at 

start of study

Comparability 
of cohorts on 

the basis of the 
design or analysis

Assessment 
of outcome

Was follow-up 
long enough 
for outcomes 

to occur

Adequacy 
of follow 

up of 
cohorts

Jason C 
Gallagher 
2019

— — ☆ — ☆☆ — ☆ ☆ 6

Jennifer D. 
Tieu 2018

☆ ☆ ☆ — ☆☆ — ☆ ☆ 7

Christian 
Lodberg 
Hvas 2019

— ☆ ☆ — ☆ — ☆ ☆ 6

C.A.Gentry
2019[18]

☆ ☆ ☆ — ☆☆ ☆ ☆ ☆ 8

Nimish Patel
2021[23]

☆ ☆ ☆ — ☆☆ — ☆ ☆ 7

Sylvia 
Polivkova 
2021[16]

☆ ☆ ☆ — ☆☆ — ☆ ☆ 7

Alyssa Rinaldi 
2021

☆ ☆ ☆ — ☆☆ ☆ ☆ ☆ 8

Ronald 2022 ☆ ☆ ☆ — ☆☆ ☆ ☆ ☆ 8

Figure 3. The efficacy of fidaxomicin versus vancomycin in the treatment of CDI. (A) The overall effective rate of fidaxomicin compared with vancomycin in the 
treatment of CDI. (B) The effective rate of fidaxomicin compared with vancomycin in the treatment of CDI hypervirulent strains. (C) The effective rate of fidaxo-
micin compared with vancomycin in the treatment of severe CDI. (D) The effective rate of fidaxomicin compared with vancomycin in the treatment of recurrent 
CDI. CDI = Clostridium difficile infection.
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study, a number of studies were included to evaluate the overall 
efficacy of fidaxomicin and vancomycin in the treatment of CDI, 
showing that there was no significant difference between the 2 
groups, and their heterogeneity was small, so the results of the 
study were highly reliable. It was consistent with the evidence 
recommended by current guidelines. But the evaluation of the 
overall effectiveness showed that there were some limitations 
in the difference for the 2 treatments. Overall efficacy was not 
stratified according to patient age, medication regimen, disease 

severity, etc. At present, fidaxomicin is mainly used for the 
treatment of CDI in adults. A RCT study conducted by Joshua 
Wolf in 2019[14] proved that for juveniles with CDI, there was 
no significant difference in the efficacy of fidaxomicin and van-
comycin. But there were still few studies on the testification 
of fidaxomicin in the treatment of CDI in children, and more 
studies are needed to further confirm. Regarding the fidaxomi-
cin dosage regimen, most of studies still use 200 mg bid × 10 
days for treatment, but a RCT study with pulsed dosing regimen 

Figure 4. The clinical recurrence rate of fidaxomicin versus vancomycin in the treatment of CDI. (A) 40-day recurrence rate of fidaxomicin versus vancomycin 
in the treatment of CDI. (B) 60-day recurrence rate of fidaxomicin versus vancomycin in the treatment of CDI. (C) 90-day recurrence rate of fidaxomicin versus 
vancomycin in the treatment of CDI. (D) The line graph to perform the clinical recurrence. CDI = Clostridium difficile infection.

Figure 5. Subgroups of the clinical recurrence rate of fidaxomicin versus vancomycin in the treatment of CDI. (A) The clinical recurrence rate of fidaxomicin com-
pared with vancomycin in the treatment of CDI hypervirulent strains. (B) The clinical recurrence rate of fidaxomicin compared with vancomycin in the treatment 
of severe CDI. (C) The clinical recurrence rate of fidaxomicin compared with vancomycin in the treatment of recurrent CDI. CDI = Clostridium difficile infection.

Figure 6. The incidence of clinical adverse reactions of fidaxomicin versus vancomycin in the treatment of CDI. CDI = Clostridium difficile infection.
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for CDI conducted by Benoit Guery in 2018[15] also obtained 
impressive results. Therefore, the efficacy of different regimens 
of fidaxomicin in the treatment of CDI still need to be corrobo-
rated by a large amount of data in the future.

For the treatment of CDI hypervirulent strains (NAP1/
BI/027), the current guidelines have not recommended this type. 
Our study showed that there was no significant statistical dif-
ference between the 2 treatments. But the sizes of sample were 
small, and more data were needed to corroborate the differences 
of the effectiveness in highly virulent strains.

For the treatment of severe CDI, most of the current guide-
lines believed that there was no significant difference in the 
efficacy of fidaxomicin and vancomycin, but our study showed 
that vancomycin may have more advantages than fidaxomicin, 
which was inconsistent with the current guideline recommen-
dations. There were also studies considering that in non-severe 
CDI, fidaxomicin had more advantages than vancomycin in the 
treatment of CDI, but in severe infection, there was no signifi-
cant difference between the 2 groups.[16] In the future, it will be 
necessary to classify the severity of CDI to further explore the 
difference in efficacy between the 2 groups.

For the treatment of recurrent CDI, there was no statistically 
significant difference between fidaxomicin and vancomycin, and 
the current guidelines recommend fecal microbiota transplan-
tation for the treatment of recurrent CDI, which is far more 
effective than oral antibiotics treatment.[9]

4.2. The clinical recurrence rate of fidaxomicin versus 
vancomycin in the treatment of CDI

CDI is a disease that is prone to recurrence, and the recurrence 
rate is one of the indicators of clinical efficacy evaluation. 

Although the current guidelines and reviews believe that fidax-
omicin is superior to vancomycin in terms of recurrence rate, 
there is no significant difference between the 2 groups in terms 
of cure rate. Therefore, ECCMID recommended the use of 
fidaxomicin to treat CDI in order to reduce the clinical bur-
den and improve the patient’s condition. However, in recent 
years, new RCTs and cohort studies[17–19] have shown that there 
was no statistically significant difference in the recurrence rate 
between the 2 under certain conditions. Considering that the 
current guidelines was not discussed in terms of the duration 
time, the medication regimen and the severity of the disease. 
Our study discussed the recurrence rate of the two by subgroup 
analysis.

In this study, a number of studies were included to evaluate 
the overall recurrence rate of fidaxomicin versus vancomycin 
in the treatment of CDI. Fidaxomicin has certain advantages 
over vancomycin in terms of recurrence rates in 40-day, 60-day, 
and 90-day, which was consistent with the current guideline 
recommendations. But most of the previous guidelines did not 
discuss the recurrence rate based on time, more data are needed 
in the future to verify the difference between the short-term and 
long-term recurrence rates. From the data included in this arti-
cle, the statistics of recurrence rate had a large heterogeneity, 
which might be caused by different fidaxomicin treatment used 
in some studies. Benoit Guery[15] thought that fidaxomicin of 
pulsed dosing regimen had a lower recurrence rate than vanco-
mycin at each time period, but due to the lack of data on this 
treatment regimen, further improvement of clinical research is 
needed to expand the sample size, and more reliable conclusions 
can be drawn.

Regarding the recurrence rate of CDI hypervirulent strains, 
this study showed that there was no significant difference 

Figure 7. All-cause mortality after clinical treatment of fidaxomicin versus vancomycin in the treatment of CDI. (A) Less than 40-days all-cause mortality after 
clinical treatment of fidaxomicin versus vancomycin in the treatment of CDI. (B) Over 60-days all-cause mortality after clinical treatment of fidaxomicin versus 
vancomycin in the treatment of CDI. (C) The line graph to perform the mortality. CDI = Clostridium difficile infection.

Figure 8. Subgroups of the incidence of clinical adverse reactions of fidaxomicin versus vancomycin in the treatment of CDI. (A) All-cause mortality in severe 
CDI with fidaxomicin and vancomycin. (B) All-cause mortality in recurrent CDI with fidaxomicin and vancomycin. CDI = Clostridium difficile infection.
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between the 2 groups, which contradicts findings from a previ-
ous study.[20] This inconsistency may be attributed to the small 
sample size and high heterogeneity in our study. Consequently, 
further research is warranted to validate these results.

In the treatment of severe CDI, there was no significant dif-
ference between fidaxomicin and vancomycin in terms of the 
recurrence rate. There were certain deviations in the guidelines 
recommended treatment regimens. However, this study showed 
greater bias, a sensitivity analysis was implemented to value the 
dependability. This analysis revealed that the study conducted 
by C.A. Gentry had a notable impact. Even if the study was 
removed, the result was still negative. Nevertheless, to ensure 
the accuracy of our findings, further data collection is warranted 
in future studies.

The recurrence rate of CDI post-treatment displayed no sta-
tistically significant difference between the 2 groups, alongside a 
noticeable bias detected in the study. We supplied the sensitivity 
analysis for it, and found that the results of the meta-analysis 
did not change after excluding each article. Some studies had 
demonstrated that fecal transplantation had obvious advan-
tages over the two in the treatment of recurrent Clostridium 
difficile.[21,22,24]

4.3. The security of fidaxomicin versus vancomycin in the 
treatment of CDI

For the safety of drug, the occurrence of adverse reactions and 
the mortality rate during treatment are the evaluation indi-
cators. At present, most of the guidelines and studies have 
found that there is no significant difference in the incidence of 
adverse reactions between the 2 groups through the statistics 
of multiple RCT studies. However, in recent years, new cohort 
studies have also conducted statistics on the all-cause mortal-
ity of the two to further verify their far-reaching effects. Some 
studies[16,23] showed that the mortality rate of vancomycin in 
the treatment of CDI was higher than that of fidaxomicin, but 
most studies believed that there was no significant difference 
between the 2 groups. Adverse reactions and all-cause mortal-
ity were counted in our study. The results of this study found 
that there was no significant difference in the overall incidence 
of adverse events (including abdominal distention, diarrhea, 
nausea, abdominal pain, etc.) between the 2 groups. There was 
also no statistically significant difference between the 2 groups 
in terms of the rate of 40-day death, and there was no signif-
icant difference in the mortality rate of severe and recurrent 
CDI. However, in terms of all-cause mortality over 60 days, 
fidaxomicin has a lower mortality rate than vancomycin. In 
general, there was no significant difference between the two in 
short-term mortality, fidaxomicin performed better than van-
comycin for long-term mortality.

4.4. The cost-effectiveness of fidaxomicin versus 
vancomycin in the treatment of CDI

Although our study did not use cost-effectiveness as a 
research indicator, the effective rate and recurrence rate can 
indicate the cost-effectiveness to a certain extent. Several 
previous studies have shown that there was no significant 
difference in efficacy between vancomycin and fidaxomi-
cin, and the unit price of fidaxomicin was higher than that 
of vancomycin, so the treatment cost of fidaxomicin was 
higher. In recent years, studies had compared the recurrence 
rate and average hospital stay of CDI patients treated with 
2 antibiotics, which showed that the cost-effectiveness of 
fidaxomicin in the treatment of CDI was more advantageous 
than that of vancomycin.[25–27] However, drug prices and hos-
pitalization costs vary greatly in different regions, and the 
cost-effectiveness of drugs should be determined according 
to local conditions.

5. Strengths and limitations
This meta-analysis identified a total of 2898 citations from elec-
tronic database searches and a total of 15 related studies were 
finally included. Our study further summarized previous data, 
and discuss the effectiveness, recurrence rate and security by 
means of subgroup analysis, and provided more evidence for 
clinical practice. However, clinical studies are more to verify the 
efficacy, recurrence rate and safety of the two in general, and 
there are few studies about the severity and recurrence of the 
disease. At present, more researches compared the overall thera-
peutic effect of CDI for vancomycin and fidaxomicin, there are 
few studies comparing the therapeutic effect between different 
strain types. For the specific treatment options of fidaxomicin 
for the treatment of CDI, currently more choices are 200 mg 2/
day, but in recent years, the choice of pulsed dosing regimen for 
fidaxomicin has become a research hotspot, and there are still 
few evaluations of its therapeutic effect compared with tradi-
tional doses. At last, there are few studies on the treatment of 
CDI in children, and most of the evidence comes from studies on 
adult CDI patients, more data are needed to support the com-
parison of efficacy and safety in children.

6. Conclusion
There were no significant differences between fidaxomicin and 
vancomycin in the treatment of CDI in therapeutic effectiveness 
and adverse reactions, while fidaxomicin was superior to vanco-
mycin in terms of recurrence rate and long-term mortality, and 
vancomycin is more effective in treating severe CDI.
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