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The European Society of Clinical Microbiology and In-
fectious Disease (ESCMID) has advised against the use 
of metronidazole for fulminant Clostridioides difficile (C. 
difficile) infection (CDI) in their latest guidelines. They 
suggest using oral vancomycin alone instead. This rec-
ommendation is based on a few retrospective studies, 
which have multiple biases. We evaluated the three 
studies that led ESCMID to advise against intravenous 
metronidazole for fulminant CDI and performed a me-
ta-analysis.

The meta-analysis revealed a mild (2.7%), not statisti-
cally significant (p=0.8) difference in mortality be-
tween the two groups. The high heterogeneity (I2= 
89%) should also be noted. The decision to add or re-
move metronidazole should be discussed in the near 
future. In the meantime, combination therapy could be 
a cautious treatment for fulminant CDI.
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SUMMARY

n	 INTRODUCTION

Clostridioides difficile infection (CDI) is a global 
issue, with an increasing incidence in the 

community [1]. In hospital settings, CDI spreads 
due to antimicrobial overuse, lack of infection 
control, and the burden of high-virulence strains 
[2-5]. Diagnostic and treatment approaches for 
mild and severe forms are similar in American 
and European guidelines. However, the treatment 
of fulminant (or “severe-complicated”) forms re-
mains a topic of debate.

In the most recent update of CDI guidelines, the 
Infectious Disease Society of America (IDSA) con-
firmed that combination therapy with oral vanco-
mycin and intravenous metronidazole is the pre-
ferred treatment for fulminant CDI [6].
A few months after the IDSA focused update on 
CDI, the European Society of Clinical Microbiolo-
gy and Infectious Disease (ESCMID) updated its 
CDI guidelines [7]. The suggested treatment for 
fulminant C. difficile infection is either oral vanco-
mycin or fidaxomicin monotherapy. This choice is 
based on four observational retrospective studies. 
In a recent letter to the editor of the official ESC-
MID journal, we highlighted the pros and cons of 
these four observational studies [8]. We conduct-
ed a meta-analysis and expanded the article’s dis-
cussion to achieve completion.
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The purpose of this study is to examine the obser-
vational studies referenced in the ESCMID and 
IDSA guidelines that assess the effectiveness of 
adding metronidazole to oral vancomycin for se-
vere/fulminant C. difficile infection, and to inte-
grate it with a meta-analysis.

n	 MATERIALS AND METHODS

To conduct the statistical analysis, data from 
three [9-11] out of the four [9-12] studies cited by 
ESCMID and IDSA guidelines were extracted. 
The purpose was to compare the mortality of C. 
difficile patients who were treated with vancomy-
cin alone or combination therapy. The excluded 
study did not compare vancomycin alone versus 
metronidazole plus oral vancomycin [12]. The 
meta-analysis was performed using SPSS© ver. 
28.0.1.0 by a random effect model to assess the 
mortality risk associated with the treatment. The 
statistical analysis did not consider the dosage of 
vancomycin as all the studies had aggregated 
data for this variable.

n	 RESULTS

The study conducted by Rokas K.E. and col-
leagues was a retrospective analysis of patients 
with severe or fulminant CDI [9]. The study in-
cluded 88 patients who were admitted to Inten-
sive Care Unit (ICU) units, with 44 patients in the 
combination group (oral vancomycin plus i.v. 
metronidazole) and 44 patients in the oral vanco-
mycin group. The diagnosis was based on clinical 
suspicion and confirmed by a positive polymer-
ase chain reaction (PCR) or CD toxin in faeces. 
The ESCMID guidelines cited this study, which 
highlighted a larger number of oncologic patients 
(11 in the monotherapy group vs 6 in the combi-
nation group, p=0.18) and neutropenic patients (8 
in the monotherapy group vs 3 in the combina-
tion group, p=0.2) in the monotherapy group. 
However, these differences were not statistically 
significant and can be disregarded. However, 
there were statistically significant differences in 
the number of patients with higher white blood 
cells (WBC) (p=0.004), lower mean arterial pres-
sure (p=0.004), and a higher number of moderate 
to severe renal disease (p=0.02) in the combina-
tion group. Despite this, the combination group 
had a lower mortality rate.

The multicentric observational retrospective study 
conducted by Wang Y. et al. compared the effec-
tiveness of vancomycin plus intravenous metroni-
dazole to oral vancomycin in treating C. difficile 
infection (CDI) [10]. The study included 2114 pa-
tients with CDI, including those with non-severe, 
severe, and fulminant CDI, both in the ICU and 
non-ICU settings. The diagnosis was confirmed 
with a positive PCR and clinical suspicion.
However, it is important to consider that there is a 
statistically significant difference in the distribu-
tion of non-severe, severe, and fulminant patients 
between the two groups (X2 (2, N=2114)=115.588, 
p< 0.000001). A potential bias was found in the 
lower proportion of non-severe patients among 
those receiving ‘dual therapy’ compared to ‘mon-
otherapy’ (25% vs 42%, p<0.0001), as well as the 
higher proportion of fulminant CDI among those 
receiving “dual therapy” compared to “mono-
therapy” (35% vs 15%, p<0.0001). This resulted in 
a higher proportion of patients in the “dual thera-
py” group being stratified with “death” (25% vs 
16%, p<0.01) or “death and colectomy” (28% vs 
18%, p<0.01). The aOR 1.07 (95% CI: 0.79-1.45) of 
the primary outcome may be affected by these 
factors.
The retrospective observational study conducted 
by Vega A. et al among ICU patients with CDI 
showed similar mortality rates between the two 
groups (monotherapy versus combination thera-
py) [11]. The authors included 138 patients, 60 in 
the combination group and 78 in the monotherapy 
group. Diagnosis was based on clinical suspicion 
plus a positive PCR. In this study, only patients in 
the ICU with severe but non-fulminant C. difficile 
infection were included (fulminant CDI was an 
exclusion criterion). To avoid bias, patients were 
included in the combination group only if metro-
nidazole was started within 72 hours of vancomy-
cin. However, it is important to note that the prog-
nosis of ICU patients can irreversibly change with-
in 72 hours. The baseline characteristics showed a 
statistically significant higher proportion of pa-
tients with WBC <4000 or ≥15000 cells/mm3 
(p=0.019) among the combination group. Further-
more, there were significantly higher numbers of 
patients treated with rectal vancomycin and a 
higher vancomycin dose (>125 mg) in the combi-
nation group (p<0.001 and p=0.015, respectively).
The worse patients conditions at baseline in the 
combination group could be a possible reason for 
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this. Additionally, a higher number of patients 
with one, three, four, and six severity criteria in the 
combination group could introduce bias. The Cox 
regression model indicated an association be-
tween overall severity criteria and mortality, with 
an adjusted hazard ratio of 2.15 (95% CI, 1.49-3.1). 

The study results suggest a difference in all-cause 
mortality between the dual therapy group and the 
monotherapy group (respectively 30% vs 14.1%, 
p=0.02). However, there was no significant differ-
ence in 30-day mortality between the two groups 
(12.8% vs 18.3%, p=0.37).

Figure 1 - Forest Plot, Meta-analysis of the three studies cited by ESCMID guideline. Tau-2: Tau2. H-2: H2. I-2: I2. 

Figure 2 - Funnel Plot  
of the three studies 

cited. Two studies (Wang 
et al. and Rokas et al.) 

out of three are out  
of the funnel plot, 

showing high 
heterogeneity, maybe 

due to publication bias.

Table 1 - Data extracted from the studies, used in the meta-analysis.

Study ID Year
Vancomycin+metronidazole Vancomycin alone

Events Total Events Total

Rokas 2015 2015 7 44 16 44

Vega 2020 2020 18 60 11 78

Wang 2020 2020 255 993 183 1121
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A meta-analysis was conducted using data from 
three out of four cited studies [9-11]. The me-
ta-analysis showed a mild risk difference of 2.7% in 
favor of vancomycin monotherapy (-0.027, 95% CI: 
-0.23, 0.18), which was not statistically significant 
(p= 0.8) (Figure 1). Additionally, the studies exhib-
ited significant heterogeneity (I2=89%), which was 
confirmed by the funnel plot (Figure 2). The data 
utilized in the studies is presented in Table 1.

n	 DISCUSSION 

All of the cited studies were observational and ret-
rospective; therefore, the baseline level of evi-
dence should be considered ‘low’ [13]. It is impor-
tant to note that these studies may have biases and 
a high degree of heterogeneity. Each study had 
different inclusion criteria and criteria for ‘severe 
CDI’. In all three studies, diagnosis was made us-
ing PCR (only one study enrolled patients with 
both PCR and/or toxin [9]). Patients with severe 
CDI were treated with dual therapy, which may 
introduce selection bias. We also found differences 
in the number of severe patients between groups, 
which may introduce allocation bias. In one study, 
the severity criteria did not strictly follow the 
IDSA or ESCMID guidelines [11]. In the other two 
studies, no definition of the fulminant form was 
given, leading to misclassification bias [9, 10]. 
Outcomes were not blinded, and some studies 
had differences in patients who underwent rectal 
vancomycin or higher vancomycin doses. Addi-
tionally, only aggregate data were available for 
vancomycin and metronidazole doses, as well as 
for fulminant forms, leading to performance and 
detection bias. The funnel chart indicates a poten-
tial publication bias, therefore the level of evi-
dence should be downgraded to “very low”.
Although a meta-analysis showed mild efficacy of 
vancomycin alone, this could be explained by the 
worse baseline conditions of patients in the com-
bination groups. However, the risk difference is 
not statistically significant. Therefore, authorities 
should exercise caution in their judgment. A com-
bination treatment with the addition of intrave-
nous metronidazole or tigecycline to oral and/or 
rectal vancomycin should be considered as a care-
ful approach in fulminant CDI. As suggested by 
Wilcox MH, in a fulminant CDI, an oral drug an 
oral drug may not reach therapeutic levels in the 
bowel [14]. Recent data suggest the usefulness of 

fecal microbiota transplantation (FMT) for fulmi-
nant forms [15, 16]. However, to evaluate the effi-
cacy of FMT or vancomycin plus either intrave-
nous metronidazole or tigecycline, randomized 
clinical trials (RCTs) are necessary. Additionally, 
attention should be given to the use of fidax-
omicin for fulminant CDI. Unfortunately, there is 
a lack of literature on RCTs for this case.

n	 CONCLUSIONS

When approaching a patient with severe or fulmi-
nant CDI, caution should be exercised. It is not 
advisable to remove a drug for the treatment of 
severely ill patients based solely on a few retro-
spective studies with a higher number of patients 
in worse clinical conditions in the combination 
group. RCTs are needed. Meanwhile, combina-
tion therapy with i.v. metronidazole or i.v. tigecy-
cline to oral/rectal vancomycin or fidaxomycin 
should be preferred due to the risk of low intesti-
nal drug levels in case of fulminant forms such as 
shock, megacolon, or ileus.
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