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ASHP Therapeutic Position Statement on the 1 

Management of Clostridium difficile-Associated Disease 2 

 3 

Statement of Position 4 

 5 

ASHP supports the use of oral metronidazole as the preferred antimicrobial agent for treating an 6 

initial episode of mild to moderate Clostridium difficile-associated disease (CDAD). Oral 7 

metronidazole and oral vancomycin appear to be equally efficacious for the treatment of CDAD 8 

in patients with mild to moderate disease. However, oral vancomycin has shown more favorable 9 

results in patient with severe disease.  Routine use of oral vancomycin may contribute to the 10 

emergence of vancomycin-resistant Enterococcus (VRE) species, and oral vancomycin is 11 

typically more costly than oral metronidazole. Oral vancomycin should be utilized for severe 12 

cases of CDAD including patients with leukocytosis (≥15000), for cases that fail to respond to 13 

oral metronidazole, and for patients who are unable to tolerate oral metronidazole or to whom 14 

metronidazole should not be given.  15 

Background 16 

 17 

CDAD is an infectious disorder that can develop when toxin producing C. difficile is acquired as 18 

a component of the colonic microflora. If an individual harboring the organism is subsequently 19 

exposed to certain antimicrobial agents, C. difficile is able to evade eradication by spore 20 

formation, while many of the bacteria that help maintain normal microbial ecology in the colon 21 

are destroyed. This selective advantage for replication can result in the uncontrolled overgrowth 22 
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of C. difficile and production of bacterial exotoxins that cause inflammation and cellular 23 

damage.1,2 When symptomatic disease ensues, its severity ranges from self-limiting diarrhea to 24 

life-threatening enterocolitis with toxic megacolon.2,3 CDAD is predominantly, but not 25 

exclusively, a nosocomial disease.1 Epidemic outbreaks of CDAD may occur within institutions, 26 

with patterns of antimicrobial use contributing to the initiation of an outbreak as well as 27 

compromising the efficacy of infection control measures intended to limit it.4 The frequency of 28 

community-acquired CDAD is less than one case per 10,000 antimicrobial prescriptions,5 29 

compared with as many as one case per 100 hospitalized adult patients treated with an 30 

antimicrobial agent.2 However, CDAD will likely become more common in the community 31 

setting as outpatient antimicrobial treatment of serious infections increases.  32 

 33 

The most sensitive test for diagnosis of Clostridium difficile infection is stool culture.  However, 34 

this test is often not clinically practical secondary to the slow turnaround time for results. As 35 

such, diagnostic testing focuses on detection of C. difficile toxin production since this is the 36 

agent responsible for colitis.  Toxin B testing required for diagnosis can be rapid, but, is limited 37 

by its sensitivity.  Therefore, a two-step process is recommended in which enzyme immunoassay 38 

is used to initially detect glutamate dehydrogenase (GDH) as a surrogate for toxin A or B and is 39 

followed by a confirmatory cell cytotoxicity test or toxigenic culture for GDH-positive samples.  40 

Polymerase chain reaction (PCR) testing appears to be sensitive and specific and would confer 41 

less turnaround time then culture; however, more data is necessary before it can be 42 

recommended for routine use.  Minimum criteria for diagnosis of CDAD consist of mild to 43 

moderate diarrhea accompanied either by a positive C. difficile cytotoxin (or toxin b) test result 44 

or by endoscopically observed pseudomembranes.1 Concurrent or recent antimicrobial use is 45 
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usually present but is not a criterion for definitive diagnosis.1 However, hospitalized patients 46 

without antimicrobial exposure during the previous month and either significant diarrhea or 47 

abdominal pain are unlikely to have a positive C. difficile cytotoxin test result.6 Virtually all 48 

antimicrobial agents, proton pump inhibitors, and certain antineoplastic agents with antimicrobial 49 

activity have been implicated in precipitating CDAD,3 but data suggest that second- and third-50 

generation cephalosporins play an increasingly important role.7–9 Amoxicillin and amoxicillin–51 

clavulanate are among the most frequently implicated antimicrobial agents in community-52 

acquired CDAD.10   A previously uncommon strain of C. difficile with variations in toxin genes 53 

(NAP1/BI/027) has become more resistant to fluoroquinolones and has emerged as a cause of 54 

geographically dispersed outbreaks of C. difficile-associated disease.41,48-53  The increasing use of 55 

fluoroquinolones around the United States may have provided a selective advantage for this 56 

epidemic strain and promoted its widespread emergence.41,42   57 

 58 

Although the time of onset of CDAD ranges from within one to two days after the initiation of 59 

antimicrobial therapy to as long as 10 weeks after drug discontinuation, most cases occur after 60 

several days of treatment or within the first few weeks after discontinuation of therapy.2,3 61 

Asymptomatic colonization by C. difficile can occur, especially in healthy neonates and infants. 62 

Long-term carriage of the organism has been documented.1,2 A well-designed study showed that 63 

treatment of asymptomatic carriers of C. difficile with either metronidazole or oral vancomycin is 64 

of no clinical value11; more recent data substantiate this.12 The initial steps in the management of 65 

all cases of CDAD are discontinuation of the precipitating agent, if feasible, and restoration of 66 

fluids and electrolytes, if needed.2,63    Empiric therapy should be initiated if severe or 67 

complicated disease is suspected.63 68 
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 69 

Relative Efficacy of Oral Metronidazole and Oral Vancomycin in the Treatment of CDAD 70 

 71 

Oral vancomycin was first reported to be effective in the treatment of CDAD in 1978.13 In 1983, 72 

a small but well-designed clinical trial showed oral metronidazole to be equivalent to oral 73 

vancomycin for the treatment of CDAD.14 At that time, oral vancomycin was already established 74 

as the drug of choice for CDAD.  Early prospective, randomized comparisons showed no 75 

significant differences in initial response rates or relapse rates between oral metronidazole and 76 

oral vancomycin in the treatment of CDAD.1,2,14–17 Results of these studies, concerns for the 77 

development of vancomycin-resistant enterococci with oral vancomycin use, and a cost-78 

advantage with metronidazole, contributed to oral metronidazole becoming the preferred therapy 79 

for most patients with CDAD.1,3,18,19  80 

 81 

Treatment recommendations were further revised following a pivotal 2007 trial published by Zar 82 

and colleagues which showed superiority of oral vancomycin compared with metronidazole in 83 

patients with severe disease.45  Metronidazole remains the drug of choice for the initial episode 84 

of mild to moderate CDAD; however, oral vancomycin is now considered the preferred option in 85 

cases of severe CDAD, when oral metronidazole fails, or when oral metronidazole is not 86 

tolerated or cannot be used.3,18, 63).  Severe CDAD has been characterized in terms of pronounced 87 

leukocytosis (≥15000), and serum creatinine level ≥1.5X pre-morbid levels (2, 3, 14, 45, 46, 63).  There 88 

is little evidence for treatment of initial episodes in patients with complications such as 89 

hypotension or shock, ileus, or megacolon.  Vancomycin 500 mg four times daily by mouth or 90 
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by nasogastric tube, plus metronidazole, 500 mg three times daily has been recommended.46  91 

Vancomycin per rectum is an option in patients with severe disease with ileus.   92 

 93 

Role of Vancomycin in the Emergence of Vancomycin-Resistant Enterococci 94 

 95 

Many studies have identified prior exposure to vancomycin as a risk factor for colonization and 96 

infection by VRE .20 Although intravenous rather than oral vancomycin appears to be the most 97 

significant risk factor, oral vancomycin use has also been implicated.20–23 An apparent 98 

association between CDAD and the acquisition of VRE has also been described.20,24,25 Two 99 

European studies found that glycopeptide-resistant enterococci could be isolated readily from 100 

stool samples after oral administration of vancomycin to healthy adults.26,27 Concern over the 101 

probable role of indiscriminate use of vancomycin in the emergence of VRE culminated in the 102 

publication of consensus guidelines for prudent vancomycin use, by the Hospital Infection 103 

Control Practices Advisory Committee of the Centers for Disease Control and Prevention.18 In 104 

addition, several publications question the role metronidazole, in addition to oral vancomycin, 105 

plays in the development of VRE.64,65  While further data is needed, the combined information 106 

for both oral vancomycin and metronidazole underlies the need to limit unneeded treatment of 107 

CDAD in patients without disease.   108 

 109 

Vancomycin and Metronidazole Dosage Regimens 110 

 111 

Since C. difficile usually does not escape the gastrointestinal tract, only antimicrobial levels 112 

within the intestinal lumen are of consequence. When vancomycin is administered orally, high 113 
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fecal concentrations are obtained because of poor absorption. A regimen of vancomycin 125 mg 114 

(as the hydrochloride salt) four times daily provides the same clinical outcome as 500 mg four 115 

times daily because it yields a mean fecal vancomycin concentration well above the highest 116 

reported minimum inhibitory concentration for C. difficile.28 In contrast to oral vancomycin, oral 117 

metronidazole attains very low fecal concentrations because of nearly complete absorption. 118 

Some unmetabolized metronidazole is eliminated in the feces via biliary excretion, and the drug 119 

appears to cross the intestinal wall into the lumen of the inflamed colon. Total daily dosages of 120 

oral metronidazole in the treatment of CDAD have ranged from 1000 to 2250 mg administered 121 

in three or four divided doses.2 Of three major studies that found oral metronidazole and oral 122 

vancomycin to be therapeutically equivalent for CDAD, two used a daily metronidazole dosage 123 

of 1000 mg (250 mg four times daily),7,14 and one used a daily dosage of 1500 mg (500 mg three 124 

times daily).16 No direct comparisons of metronidazole dosages have been published.  Recent 125 

guidelines suggest a dosing regimen of 500 mg three times daily in adult patients.46 Ten days has 126 

been the usual duration of therapy when either oral agent is used for CDAD2, although some 127 

guidelines have suggested 10-14 days.46 Symptomatic improvement may be apparent within 48 128 

hours, but treatment is most likely to be successful if carried out for the full treatment course.1 129 

Recent cephalosporin use, transfer from another institution, and CDAD on admission are all 130 

associated with higher rates of metronidazole failure.  A slow or delayed response to therapy 131 

with either metronidazole or vancomycin may occur in patients with a pre-existing intestinal 132 

disorder and associated diarrhea.62  133 

Therapeutic failure rates of 2–24% can be anticipated with either oral metronidazole or oral 134 

vancomycin.7,45 Oral therapy is always preferable for the treatment of CDAD, but the oral route 135 

is not always feasible because of gastrointestinal obstruction or other reasons (e.g., toxic 136 
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megacolon).3 Treatment approaches in patients unable to tolerate oral medications are limited 137 

and no comparative studies have been performed.29 Because treatment failures have been 138 

reported with  i.v. metronidazole alone,30,31 consideration should be given to the concurrent use 139 

of i.v. metronidazole and rectal vancomycin.3 Several regimens for the rectal administration of 140 

vancomycin have been described, but dosing is typically 0.5-1 g of vancomycin dissolved in 1-2 141 

Liters of isotonic saline, given as a 60-minutes retention enema every 4-12 hours.3,29,47 Because 142 

the available efficacy data are exclusively anecdotal, no definitive recommendations can be 143 

made regarding the treatment of CDAD in the patient who cannot take oral medications. 144 

 145 

Treatment of Recurrence 146 

 147 

Approximately 15–35% of patients treated for CDAD with either oral metronidazole or oral 148 

vancomycin relapse within two months after completing initial therapy.3 Most patients relapse 149 

only once, although multiple relapses may occur in a small subset of patients.2,17 Relapse 150 

frequency is unrelated to the antimicrobial selected for initial treatment of CDAD,3,17 but 151 

additional exposure to antimicrobials given to treat other types of infection appears to be a 152 

significant risk factor for recurrence of CDAD, and the frequency of recurrence increases with 153 

the number of antimicrobials administered.17 A multitude of protocols for treating CDAD relapse 154 

are described in the literature, but no comparative studies have been conducted.2,3,17  155 

More than 90% of patients with CDAD who relapse respond to a single repeated course 156 

of oral medication, either metronidazole or vancomycin.7 Since relapse is usually unrelated to 157 

antimicrobial resistance, the same agent used to treat CDAD initially can be used to treat the 158 

relapse.2,3 Thus, patients with a first relapse of CDAD who were treated with oral metronidazole 159 
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initially should receive a second course of metronidazole if their white blood count remains ≤ 160 

15,000 cells/µL.1 Treatment with metronidazole beyond the first recurrence or for long-term 161 

chronic therapy is not recommended due to neurotoxicity.46  Some studies suggest using a pulsed 162 

or tapered dose of vancomycin for relapse of CDAD, given over an extended period of time 163 

(usually 3 weeks) to allow gradual weeding out of C. difficile spores from the intestinal 164 

reservoir.43  Head-to-head trials in this area are lacking.  No definitive therapeutic 165 

recommendation can be made for a patient with multiple relapses.  Therapeutic options are 166 

discussed in detail elsewhere.2,3,17 167 

 A phase III, noninferiority trial compared, fidaxomicin, versus oral vancomycin for the 168 

treatment of C.. difficile infection.  Six hundred twenty nine patients were enrolled with 548 of 169 

those who were stratified according to whether the current C. difficile infection was the first or 170 

second episode and randomized within their stratified group to receive fidaxomicin 200mg po 171 

bid or vancomycin 125mg po q6h.  Noninferiority criteria were met in both the modified 172 

intention-to-treat and the per-protocol treatment populations.  Further, those in the fidaxomicin 173 

treatment arm had a significantly lower rate of recurrence by 9.9% (p=0.005) when compared to 174 

vancomycin in both the modified intention-to-treat and the per-protocol treatment populations.  175 

However, these positive results were only demonstrated in those patients who were not infected 176 

with the BI/NAP1/027 strain of Clostridium difficile.58  Fidaxomin was approved by the US 177 

Food and Drug Administration in 2011 for the treatment of CDAD.  The role of this agent in 178 

comparison with metronidazole and oral vancomycin has yet to be defined; however, the 179 

significant acquisition cost of fidaxomicin compared with metronidazole or compounded oral 180 

vancomycin is a likely point of consideration for prescribers and health-care decision makers.   181 

 182 
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Treatment of refractory Clostridium difficile infection 183 

No clear guidelines are available for the treatment of Clostridium difficile infection that is 184 

refractory to treatment with metronidazole or vancomycin.  The vast majority of alternative 185 

therapies studied are applicable to relapsed infection.  Rifaximin, an oral structural analog of 186 

rifampin, is often mentioned as a treatment alternative for refractory disease.  An in vitro study 187 

suggests rifaximin has high activity against 359 different Clostridium difficile isolates.54 Further, 188 

one clinical case report chronicles a case in which a 56 year old male with refractory Clostridium 189 

difficile infection was successfully treated using a vancomycin taper dose schedule concurrently 190 

with rifaximin 400mg TID and then a subsequent treatment with a vancomycin taper dose 191 

schedule concurrently with rifaximin 400mg QID.  During each treatment the patient also 192 

received daily probiotic therapy.55 193 

There is limited evidence that tigecycline, a structural analog of minocycline, may be 194 

effective as adjunctive or alternative therapy for severe, refractory CDAD.  One case series 195 

illustrates 4 cases in which the patient’s CDAD did not respond to metronidazole, oral 196 

vancomycin or combination therapy were successfully treated with tigecycline with or without 197 

concomitant oral vancomycin.66  Another case report documents successful treatment with 198 

tigecycline 100mg daily along with metronidazole after treatment failure with both 199 

metronidazole and oral vancomycin.67  Finally, studies exist suggesting refractory Clostridium 200 

difficile infection can be successfully treated by donated stool transplanted via colonoscopy.68 201 

 202 

Special Populations 203 

 204 
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Asymptomatic carriage of toxin-producing C. difficile is common in newborn infants and in 205 

children less than two years of age, but CDAD is rare. It is also rare in older children. 206 

However, certain subpopulations, such as children with gastrointestinal motility disorders like 207 

Hirschsprung’s disease (congenital megacolon) and severely neutropenic children with leukemia, 208 

are at increased risk.32 Comparative studies of oral metronidazole and oral vancomycin for the 209 

treatment of CDAD have not been conducted in the pediatric population. Commercial oral 210 

vancomycin solution may prove more palatable than an extemporaneously prepared 211 

metronidazole suspension for children who are unable to swallow metronidazole tablets or for 212 

whom the available tablet formulation is not appropriate.33 Recommended dosages for the 213 

treatment of CDAD in children are oral metronidazole 30 mg/kg/day given in divided doses 214 

every six hours or oral vancomycin 40 mg/kg/day given in divided doses every six to eight 215 

hours.19 The maximum dosage in pediatric patients should not exceed the adult dosage. The risk 216 

of metronidazole therapy during the first trimester of pregnancy is uncertain, and metronidazole 217 

use during that trimester is controversial.34 Metronidazole is excreted into breast milk. Oral 218 

vancomycin may therefore be the preferred agent for the treatment of CDAD during the first 219 

trimester and in nursing mothers.3 220 

 221 

Therapeutic Alternatives 222 

The use of an anion-exchange resin such as cholestyramine, with or without metronidazole or 223 

vancomycin therapy, offers no demonstrable benefit and should be discouraged.2,3 224 

Concomitant use of cholestyramine and oral vancomycin is particularly undesirable because of 225 

binding of vancomycin by cholestyramine, which may decrease vancomycin efficacy. 226 

Antiperistaltic agents can cause retention of C. difficile toxins in the colon and should be 227 
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avoided.2,3 Oral bacitracin, which is expensive and less efficacious than metronidazole or 228 

vancomycin,2 should generally not be used. Recent studies suggest a lower incidence of CDAD 229 

for probiotic treatment groups compared to placebo groups.44  These studies suggest value with 230 

preventative probiotic therapy especially in older patients and for patients on prolonged 231 

antibiotic administration.44  Definitive dosing and utility of probiotics cannot be recommended at 232 

this time, as further studies are necessary.  Further, regulatory oversight of probiotics, considered 233 

to be a dietary supplement, differs greatly when compared with a drug and generally do not 234 

maintain similar standards in terms of safety and efficacy.  Additionally, reports of fungemia 235 

associated with use of probiotics have been observed.  Infection control risks have also been 236 

identified in in vitro testing whereby opening a capsule conferred contamination of the air 237 

andsurfaces for as long as 2 hours.  The hands of the person opening the capsule were noted to be 238 

persistently contaminated despite several handwashing attempts.61 239 

 240 

Infection  Prevention and Control 241 

 242 

Strict infection-control measures, including contact precautions, should be instituted for all 243 

patients with CDAD.41  Specifically, health care workers and visitors should wear gloves and 244 

gowns upon entry to a patient’s room.  Patients should ideally be placed in their own room, 245 

however if single rooms are unavailable, patient-care equipment either should be used only for 246 

the patient or should be cleaned before it is used for another patient.  Enhanced environmental 247 

cleaning with chlorine containing cleaning agents or other sporicidal agents should be used to 248 

eliminate C. difficile spores.  Because alcohol is ineffective in killing C. difficile spores, it is 249 
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essential for health care workers to wash their hands with soap and water, rather than with 250 

alcohol-based waterless hand sanitizer.  251 

 252 

Antimicrobial Stewardship 253 

 254 

Since antimicrobial exposure is a significant risk factor for the development of CDAD, 255 

optimizing antimicrobial therapy becomes an essential strategy to confront and limit the disease.  256 

Antimicrobial stewardship programs have emerged as an important tool to facilitate appropriate 257 

antimicrobial use within health-systems while minimizing the unintended consequences of 258 

antimicrobial use such as CDAD.59,60  Strategies which limit inappropriate antimicrobial use, 259 

decrease therapy durations, and reduce the number of antimicrobial agents prescribed are 260 

recommended.46  Direct correlation data between reducing specific antimicrobial classes and the 261 

incidence of CDAD is minimal; however, specific strategies limiting the use of second and third-262 

generation cephalosporins, clindamycin, and fluoroquinolones should be considered.  Strategies 263 

which have combined successful infection prevention and control procedures with antimicrobial 264 

stewardship, commonly known as a bundled approach, have shown success in significantly 265 

limiting the incidence of CDAD.56-57       266 

 267 

The Pharmacist’s Role 268 

 269 

Pharmacists should strive to optimize the treatment of CDAD by encouraging the appropriate use 270 

of metronidazole or oral vancomycin, depending on the clinical status of the patient, when 271 

antimicrobial therapy is warranted. Currently, excessive use of oral vancomycin for CDAD is 272 
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largely an institutional problem because CDAD is primarily a nosocomial disease. However, as 273 

CDAD becomes more common in the community setting, ambulatory care pharmacists too will 274 

have a responsibility for ensuring optimal treatment of this disease. The availability of guidelines 275 

for the treatment of CDAD alone may not result in major changes in prescribing behavior.33,36–39 276 

Additional strategies for influencing  prescribing may include tailored educational efforts and 277 

interventions that encourage physicians to prescribe the recommended agent for the treatment of 278 

CDAD when antimicrobial therapy is indicated. In addition, pharmacists should become 279 

involved in implementing comprehensive antimicrobial stewardship programs.38 Pharmacists are 280 

encouraged to develop and collaborate on research to improve the effectiveness of screening and 281 

treatment of CDAD.  This includes projects designed to clarify the relationship between oral 282 

vancomycin use and the acquisition of vancomycin-resistant bacteria the impact of stewardship 283 

efforts (i.e. decreasing antimicrobial utilization and improving overall antimicrobial use), 284 

infection prevention and control measures, and the comparative effectiveness and adverse events 285 

associated with different antimicrobial treatments.  Pharmacists should also participate in 286 

surveillance for vancomycin-resistant organisms, and contribute to infection-prevention and 287 

control and antimicrobial stewardship measures directed against vancomycin-resistant 288 

pathogens.40 Finally, pharmacists can play a key role in communicating to patients and 289 

prescribers the risks of resistance associated with the indiscriminate use of antimicrobial agents 290 

and the potential adverse effects of therapy. Improved patient understanding of these risks should 291 

result in better adherence to therapy. 292 

 293 

Summary 294 

 295 
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ASHP supports the pharmacist’s role in ensuring the proper selection of antimicrobial for 296 

treating CDAD when antimicrobial therapy is indicated. Oral vancomycin should be reserved for 297 

severe CDAD or when oral metronidazole is not a treatment option. Oral metronidazole is as safe 298 

and effective as oral vancomycin in the treatment of mild disease and is considerably less costly. 299 

Pharmacists should work to foster appropriate prescribing of antimicrobials through 300 

antimicrobial stewardship and infection prevention and control efforts.  Pharmacists should also 301 

actively seek opportunities to educate health care providers and patients about the risks 302 

associated with the indiscriminate and unwarranted use of antimicrobial agents.   303 

 304 

 305 

References 306 

1. Gerding DDN, Johnson S, Peterson LR, et al. Clostridium difficile-associated diarrhea and 307 

colitis. Infect Control Hosp Epidemiol. 1995; 16:459–77. 308 

2. Reinke CM, Messick CR. Update on Clostridium difficile-induced colitis, parts 1 and 2. Am J 309 

Hosp Pharm. 1994; 51:1771–81, 1892–901. 310 

3. Fekety R. Guidelines for the diagnosis and management of Clostridium difficile-associated 311 

diarrhea and colitis. Am J Gastroenterol. 1997; 92:739–50. 312 

4. Lai KK, Melvin ZS, Menard MJ, et al. Clostridium difficile-associated diarrhea: epidemiology, 313 

risk factors, and infection control. Infect Control Hosp Epidemiol. 1997; 18:628–32. 314 

5. Hirschhorn LR, Trnka Y, Onderdonk A, et al. Epidemiology of community-acquired 315 

Clostridium difficile-associated diarrhea. J Infect Dis. 1994; 169:127–33. 316 

6. Katz DA, Lynch ME, Littenberg B. Clinical prediction rates to optimize cytotoxin testing for 317 

Clostridium difficile in hospitalized patients with diarrhea. Am J Med. 1996; 100:487–95. 318 

DRAFT



15 
 

7. Olson MM, Shanholtzer CJ, Lee JT Jr, et al. Ten years of prospective Clostridium difficile 319 

associated disease surveillance and treatment at the Minneapolis VA medical center, 1982–1991. 320 

Infect Control Hosp Epidemiol. 1994; 15:371–81. 321 

8. Nelson DE, Auerbach SB, Baltch AL, et al. Epidemic Clostridium difficile-associated 322 

diarrhea: role of second and third-generation cephalosporins. Infect Control Hosp Epidemiol. 323 

1994; 15:88–94. 324 

9. Manabe YC, Vinetz JM, Moore RD, et al. Clostridium difficile colitis: an efficient clinical 325 

approach to diagnosis. Ann Intern Med. 1995; 123:835–40. 326 

10. Riley TV, Cooper M, Bell B, et al. Community-acquired Clostridium difficile-associated 327 

diarrhea. Clin Infect Dis. 1995; 20(suppl 2):S263–5. 328 

11. Johnson S, Homann SR, Bettin KM, et al. Treatment of asymptomatic Clostridium difficile 329 

carriers (fecal excretors) with vancomycin or metronidazole: a 454 ASHP Therapeutic Position 330 

Statements randomized, placebo-controlled trial. Ann Intern Med. 1992; 117:297–302. 331 

12. Samore MH, DeGirolami PC, Tlucko A, et al. Clostridium difficile colonization and diarrhea 332 

at a tertiary care hospital. Clin Infect Dis. 1994; 18:181–7. 333 

13. Tedesco F, Markham R, Gurwith M, et al. Oral vancomycin for antibiotic-associated 334 

pseudomembranous colitis. Lancet. 1978; 2:226–8. 335 

14. Teasley DG, Olson MG, Gebhard RI, et al. Prospective randomized trial of metronidazole 336 

versus vancomycin for Clostridium difficile-associated diarrhea and colitis. Lancet. 1983; 337 

2:1043–6. 338 

15. Anand A, Bahey B, Mir T, et al. Epidemiology, clinical manifestations, and outcome of 339 

Clostridium difficileassociated diarrhea. Am J Gastroenterol. 1994; 89: 519–23. 340 

DRAFT



16 
 

16. Wenisch C, Parschalk B, Hasenhundl M, et al. Comparison of vancomycin, teicoplanin, 341 

metronidazole, and fusidic acid for the treatment of Clostridium difficile-associated diarrhea. 342 

Clin Infect Dis. 1996; 22:813–8. 343 

17. Fekety R, McFarland LV, Surawicz CM, et al. Recurrent Clostridium difficile diarrhea: 344 

characteristics of and risk factors for patients enrolled in a prospective, randomized, double-345 

blinded trial. Clin Infect Dis. 1997; 24:324–33. 346 

18. Centers for Disease Control and Prevention Hospital Infection Control Practices Advisory 347 

Committee. Recommendations for preventing the spread of vancomycin resistance. Infect 348 

Control Hosp Epidemiol. 1995; 16:105–13. 349 

19. Clostridium difficile. In: Peter G, ed. American Academy of Pediatrics 1997 red book: report 350 

of the Committee on Infectious Diseases. 24th ed. Elk Grove Village, IL: American Academy of 351 

Pediatrics; 1997:177–8. 352 

20. Gerding DN. Is there a relationship between vancomycin resistant enterococcal infection and 353 

Clostridium difficile infection? Clin Infect Dis. 1997; 25(suppl 2):S206–10. 354 

21. Fraise AP. The treatment and control of vancomycin resistant enterococci. J Antimicrob 355 

Chemother. 1996; 38:753–6. 356 

22. Carr JR, Fitzpatrick PE, Cumbo TJ, et al. A reduction in oral vancomycin use and a 357 

concomitant reduction in vancomycin-resistant Enterococcus. Infect Control Hosp Epidemiol. 358 

1996; 17(suppl):25. Abstract. 359 

23. Rao GG, Ojo F, Kolokithas D. Vancomycin-resistant gram-positive cocci: risk factors for 360 

fecal carriage. J Hosp Infect. 1997; 35:63–9. 361 

DRAFT



17 
 

24. Rafferty ME, McCormick MI, Bopp LH, et al. Vancomycin-resistant enterococci in stool 362 

specimens submitted for Clostridium difficile cytotoxin assay. Infect Control Hosp Epidemiol. 363 

1997; 18:342–4. 364 

25. Lam S, Singer C, Tucci V, et al. The challenge of vanco-mycin-resistant enterococci: a 365 

clinical and epidemiologic study. Am J Infect Control. 1995; 23:170–80. 366 

26. Van der Auwera P, Pensart N, Korten V, et al. Influence of oral glycopeptides on the fecal 367 

flora of human volunteers: selection of highly glycopeptide-resistant enterococci. J Infect Dis. 368 

1996; 173:1129–36. 369 

27. Edlund C, Barkholt L, Olsson-Liljequist B, et al. Effect of vancomycin on intestinal flora of 370 

patients who previously received antimicrobial therapy. Clin Infect Dis. 1997; 25:729–32. 371 

28. Fekety R, Silva J, Kaufman C, et al. Treatment of antibiotic-associated Clostridium difficile 372 

colitis with oral vancomycin: comparison of two dosage regimens. Am J Med. 1989; 86:15–9. 373 

29. Bublin JG, Barton TL. Rectal use of vancomycin. Ann Pharmacother. 1994; 28:1357–8. 374 

30. Oliva SL, Guglielmo BJ, Jacobs R, et al. Failure of intravenous vancomycin and intravenous 375 

metronidazole to prevent or treat antibiotic-associated pseudomembranous colitis. J Infect Dis. 376 

1989; 159:1154–5. Letter. 377 

31. Kleinfeld D, Donta ST. Reply. (Failure of intravenous vancomycin and intravenous 378 

metronidazole to prevent or treat antibiotic-associated pseudomembranous colitis.) J Infect Dis. 379 

1989; 159:1155. Letter. 380 

32. Zwiener BJ, Belknap WM, Quan R. Severe pseudomembranous enterocolitis in a child: case 381 

report and literature review. Pediatr Infect Dis J. 1989; 8:876–82. 382 

DRAFT



18 
 

33. Evans ME, Kortas KJ. Vancomycin use in a university medical center: comparison with 383 

Hospital Infection Control Practices Advisory Committee guidelines. Infect Control Hosp 384 

Epidemiol. 1996; 17:356–9. 385 

34. Metronidazole. In: Briggs GG, Freeman RK, Yaffe SJ, eds. Drugs in pregnancy and 386 

lactation: a guide to fetal and neonatal risk. 4th ed. Baltimore: Williams & Wilkins; 1994:585–9. 387 

35. Eddy JT, Stamatakis MK, Makela EH. Saccharomyces boulardii for the treatment of 388 

Clostridium difficileassociated colitis. Ann Pharmacother. 1997; 31:919–21. 389 

36. Johnson SV, Hoey LL, Vance-Bryan K. Inappropriate vancomycin prescribing based on 390 

criteria from the Centers for Disease Control and Prevention. Pharmacotherapy. 1995; 15:579–391 

85. 392 

37. Watanakunakorn C. Prescribing pattern of vancomycin in a community teaching hospital 393 

with low prevalence of vancomycin-resistant enterococci. Infect Control Hosp Epidemiol. 1997; 394 

18:767–9. 395 

38. Carr JR, Fitzpatrick P, Izzo JL, et al. Changing the infection control paradigm from offline to 396 

real time: the experience at Millard Fillmore Health System. Infect Control Hosp Epidemiol. 397 

1997; 18:255–9. 398 

39. Beidas S, Khamesian M. Vancomycin use in a university medical center: comparison with 399 

Hospital Infection Control Practices Advisory Committee guidelines. Infect Control Hosp 400 

Epidemiol. 1996; 17:773–4. Letter. 401 

40. Schlaes DM, Gerding DN, John JF Jr, et al. Society for Healthcare Epidemiology of America 402 

and Infectious Diseases Society of America Joint Committee on the Prevention of Antimicrobial 403 

Resistance: guidelines for the prevention of antimicrobial resistance in hospitals. Infect Control 404 

Hosp Epidemiol. 1997; 18:275–91. 405 

DRAFT



19 
 

41. McDonald LC, Killgore GE, Thompson A, et al. An epidemic, toxin gene-variant strain of 406 

Clostridium difficile. N Engl J Med. 2005; 353:2433-41. 407 

42. Loo VG, Poirier L, Miller MA, et al. A predominantly clonal multi-institutional outbreak of 408 

Clostridium difficile-associated diarrhea with high morbidity and mortality. N Engl J Med. 2005; 409 

353:2442-9. 410 

43. McFarland LV, Elmer GW, Surawicz CM. Breaking the cycle: treatment strategies for 163 411 

cases of recurrent Clostridium difficile disease. Am J of Gastroenterology. 2002;97(7):1769-75. 412 

44. Gao XW, Mubasher M, Fang CY et al. Dose-response efficacy of a proprietary probiotic 413 

formula of lactobacillus acidophilus CL1285 and Lactobacillus casei LBC80R for antibiotic-414 

associated diarrhea and Clostridium difficile-associated diarrhea prophylaxis in adult patients. 415 

Am J of Gastroenterology. 2010;1-6. 416 

45. Zar FA, Bakkanagari SR, Moorthi KM, Davis MB. A comparison of vancomycin and 417 

metronidazole for the treatment of Clostridium difficile–associated diarrhea, stratified by disease 418 

severity. Clin Infect Dis. 2007; 45:302–7. 419 

46. Cohen SH, Gerding DN, Johnson S, et al. Clinical practice guidelines for Clostridium 420 

difficile infection in adults: 2010 update by the Society for Healthcare Epidemiology of America 421 

(SHEA) and the Infectious Diseases Society of America (IDSA). Infect Control Hosp Epidemiol. 422 

2010. 423 

47. Apisarnthanarak A, Razavi B, Mundy LM. Adjunctive intracolonic vancomycin for severe 424 

Clostridium difficile colitis: case series and review of the literature. Clin Infec Disease. 425 

2002;35:690-96. 426 

48.  Health Protection Agency. Outbreak of Clostridium difficile infection in a hospital in 427 

southeast England. CDR Weekly 2005; 15(24). 428 

DRAFT



20 
 

49.  Kuijper EJ, Debast SB, Van Kregten E, et al. [Clostridium difficile ribotype 027, toxinotype 429 

III in The Netherlands]. Ned Tijdschr Geneeskd 2005; 149:2087-9. 430 

50.  Kuijper EJ, Barbut F, Brazier JS, et al. Update of Clostridium difficile infection due to PCR 431 

ribotype 027 in Europe, 2008. Euro Surveill 2008; 13. 432 

51.  Kato H, Ito Y, van den Berg RJ, et al. First isolation of Clostridium difficile 027 in Japan. 433 

Euro Surveill 2007; 12:E070111 3. 434 

52.  Severe Clostridium difficile-associated disease in populations previously at low risk--four 435 

states, 2005. MMWR Morb Mortal Wkly Rep 2005; 54:1201-5. 436 

53.  James AH, Katz VL, Dotters DJ, et al. Clostridium difficile infection in obstetric and 437 

gynecologic patients. South Med J 1997; 90:889-92. 438 

54.  Jiang ZD, DuPont HL, La Rocca M, et al.  In vitro susceptibility of Clostridium difficile to 439 

rifaximin and rifampin in 359 consecutive isolates at a university hospital in Houston, TX. J Clin 440 

Pathol.  2010;63:355-358. 441 

55.  Berman AL.  Efficacy of rifaximin and vancomycin combination therapy in a patient with 442 

refractory Clostridium difficile-associated diarrhea.  J Clin Gastroenterol.  2007;41(10):932-933. 443 

56.  Muto CA, Blank MK, Marsh JW, et al. Control of an outbreak of infection with the 444 

hypervirulent Clostridium difficile BI strain in a university hospital using a comprehensive 445 

“bundle” approach. Clin Infect Dis 2007; 45:1266–73. 446 

57.  Valiquette L, Cossette B, Garant MP, Diab H, Pepin J. Impact of a reduction in the use of 447 

high- risk antibiotics on the course of an epidemic of Clostridium difficile–associated disease 448 

caused by the hypervirulent NAP1/027 strain. Clin Infect Dis 2007; 45(Suppl 2):S112–21. 449 

DRAFT



21 
 

58.  Louie TJ, Miller MA, Mullane KM, et al.  Fidaxomicin versus vancomycin for Clostridium 450 

difficile infection.  N Engl J Med.  2011;364:422-431. 451 

59.  Dellit TH, Owens RC, McGowan JE, et al.  Infectious Diseases Society of America and the 452 

Society for Healthcare Epidemiology of America Guidelines for Developing an Institutional 453 

Program to Enhance Antimicrobial Stewardship.  Clin Infect Dis.  2007;44(2):159-177. 454 

60.  American Society of Health-System Pharmacists. ASHP therapeutic position statement on 455 

the preferential use of metronidazole for the treatment of Clostridium difficile-associated disease. 456 

Am J Health-Syst Pharm. 1998; 55:1407–11. 457 

61.  Venugopalan V, Shriner KA, Wong-Beringer A.  Regulatory oversight and safety of 458 

probiotic use.  Emerg Infect Dis.  2010;16(11):1661-65. 459 

62.  Hu My, Maroo S, Kyne L, et al.  A prospective study of risk factors and historical trends in 460 

metronidazole failure for Clostridium difficile infection.  Clin Gastroenterol Hepatol.  461 

2008;6(12):1354.  462 

63.  Cohen SH, Gerding DN, Johnson S, et al.  Clinical Practice Guidelines for Clostridium 463 

difficile Infection in Adults: 2010 Update by the Society for Healthcare Epidemiology of 464 

America (SHEA) and the Infectious Diseases Society of America (IDSA).  Infect Control Hosp 465 

Epidemiol. 2010; 31:431-455. 466 

64.  Al-Nassir WN, Sethi AK, Li Y, et al.  Both Oral Metronidazole and Oral Vancomycin 467 

Promote Persistent Overgrowth of Vancomycin-Resistant Enterococci during Treatment of 468 

Clostridium difficile-Associated Disease.  Antimicrob Agents Chemother. 2008;52:2403-6. 469 

65.  Sethi AK, Al-Nassir WN, Nerandzic MM, et al.  Skin and environmental contamination with 470 

vancomycin-resistant Enterococci in patients receiving oral metronidazole or oral vancomycin 471 

treatment for Clostridium difficile-associated disease.  Infect Control Hosp Epidemiol. 472 

2009;30(1):13-7. 473 

DRAFT

javascript:AL_get(this,%20'jour',%20'Infect%20Control%20Hosp%20Epidemiol.');�


22 
 

66.  Herpers BL, Vlaminckx B, Burkhardt O, et al.  Intravenous tigecycline as adjunctive or 474 

alternative therapy for severe refractory Clostridium difficile infection.  Clin Inf Dis 475 

2009;48:1732-5. 476 

67.  Lu C, Liu C, Huang Y, et al.  Severe and refractory Clostridium difficile infection 477 

successfully treated with tigecycline and metronidazole.  Int J Antimicr Agents. 2010;35:311-12. 478 

68.  Yoon S, Brandt L.  Treatment of refractory/recurrent C. difficile-associated disease by 479 

donated stool transplanted via colonoscopy.  J Clin Gastroenterol 2010;44:562-480 

66._____________________________________ 481 

This therapeutic position statement was reviewed in 2002 by the 482 

Commission on Therapeutics and by the Board of Directors and was 483 

found to still be appropriate. 484 

 485 

Approved by the ASHP Board of Directors April 22, 1998. 486 

Developed by the ASHP Commission on Therapeutics. 487 

 488 

Copyright © 1998, American Society of Health-System Pharmacists, 489 

Inc. All rights reserved. 490 

 491 

The bibliographic citation for this document is as follows: American 492 

Society of Health-System Pharmacists. ASHP therapeutic position 493 

statement on the preferential use of metronidazole for the treatment 494 

of Clostridium difficile-associated disease. Am J Health-Syst Pharm. 495 

1998; 55:1407–11. 496 

DRAFT



23 
 

 497 

DRAFT


	58.  Louie TJ, Miller MA, Mullane KM, et al.  Fidaxomicin versus vancomycin for Clostridium difficile infection.  N Engl J Med.  2011;364:422-431.



