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ABSTRACT 

 

 Clostridium difficile infection (CDI) is a common and 

serious nosocomial infection worldwide. It is also problem in our 

hospital, a medical school in Khon Kaen University. Rationale use 

of antimicrobial in the treatment of CDI is still being questionable. 

This study aimed to explore the characteristic and evaluate the 

treatment of CDI in our setting. This retrospective cohort study was 

performed in 168 CDI patients admitted at Srinagarind Hospital 

between October 2013 and September 2016. Patient medical records 

were reviewed for demographics, comorbidities, antimicrobial 

exposures, treatments and clinical outcomes. Antimicrobial therapy 

for CDI was then evaluated in accordance with the current CDI 

guideline. Most CDI patients aged over 50 years (72.6%) and 42.8% 

aged over 65 years. Common comorbidities in the patients were 

cardiovascular disease (47.6%), diabetes mellitus (27.4%), chronic 

kidney disease (20.8%), malignancy (16.7%), cerebrovascular 

disease (11.3%), chronic hepatitis (3.6%) and chronic obstructive 

pulmonary disease (2.4%). Patients who had taken antimicrobial 

during hospitalization prior to CDI diagnosis constituted 83.9%        

of total study population. Metronidazole, vancomycin and both 

were initial therapy in 83.9, 4.8 and 11.3% of CDI, respectively. 

Appropriateness of CDI treatment in all terms was 44% and 

recovery rate was 62% of assessable cases. Nine patients (5.4%) died 

during hospitalization. In conclusion, most patients had CDI risk 

factors including elderly, comorbidity, antimicrobial exposure, and 

prolonged hospital stay. Inappropriate CDI treatment was found in 

asymptomatic carriers or inappropriate treatment duration. Initial 

therapy with metronidazole should change to oral vancomycin 

which was the first-line therapy in the current guidelines. 

 

 
 

1. INTRODUCTION 

 

Antibiotic associated colitis (AAC) or antibiotic associated 

diarrhea (AAD) is a gastrointestinal infection caused by a spore-

forming gram-positive anaerobic bacillus named Clostridium 

difficile. (C.difficile) infection (CDI) is the most common nosocomial 

infectious diarrhea following an alteration of normal intestinal    

flora by the use of broad-spectrum antimicrobials and leading to 

morbidity and mortality worldwide1. In 2011, a surveillance study 

of CDI in U.S. identified the incidence of 453,000 cases with the 

estimated number of 29,300 deaths2. CDI has been ranked as a leading
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cause of death in people aged over 65 years in 

U.S. and Europe, but limited studies are under- 

taken elsewhere, particularly in Asia3,4. The 

prevalence of CDI in Thailand was 4.8-52.2% in 

diarrheal patients and 2.6-22.4% in non-diarrheal 

patients, and mortality was up to 6.4%4. From 

the 2010 nationwide data of Thailand, 554 

patients in 570 admissions of 4.8 million hospital 

admissions were diagnosed with CDI (incidence 

rate 0.01% per admissions) and 19.1% died during 

the index hospitalization5. Currently, vancomycin 

or fidaxomicin have been the recommended 

antimicrobial treatment for CDI patient because 

they are better than metronidazole. The combina- 

tion of oral vancomycin and metronidazole is also 

recommended for severe CDI with complication 

or critically ill patient6-9. However, fidaxomicin is 

not approved by Food and Drug Administration 

(FDA) of Thailand. As CDI patient was diagnosed 

each year but the burden of CDI and the rational 

use of antimicrobial therapy for CDI in our hospital 

was questionable. We present our experience 

regarding CDI in hospitalized patients over a 

three-year period in Srinagarind Hospital, a 

super tertiary care.  Then, appropriateness and 

therapeutic outcome of antimicrobial therapy 

for CDI were also assessed. 

 

2. MATERIALS AND METHODS 

 

2.1. Study design and patients 

 

This retrospective analysis was performed 

by reviewing patient medical records of 

hospitalized patients with CDI diagnosis at 

Srinagarind Hospital between October 2014     

and September 2016. The inclusion criteria   

were patients more than 18 years of age and 

documented CDI diagnosis (ICD10-A047). CDI 

patients referred to other hospitals, presented 

with intra-abdominal complicated disorder 

including a perforated viscus or bowel obstruction 

or presented with recurrent CDI (CDI within 8 

weeks of complete of therapy) or patients with 

missing or incomplete data were excluded.  

CDI was defined as present of positive 

laboratory test for C. difficile toxin A or toxin B 

in the stool by chromatographic immunoassay 

using C.difficile toxin A/B test kit (Remel 

Xpect®; Oxioid, UK). Community-associated 

CDI or hospital-onset CDI were defined as 

positive toxin test which presented in stool 

collected within or after 3 days of hospital 

admission; respectively, without overnight stay 

in a healthcare facility in the prior 12 weeks. 

Asymptomatic carrier was patient with positive 

toxin test without any sign or symptoms. 

Symptomatic CDI was defined as present of 

diarrhea (>3 unformed stools in 24 hours) and 

positive toxin test. Severity of CDI was classified 

into 3 levels, mild to moderate disease (signs or 

symptoms not meeting severe or complicated 

criteria), severe disease (WBC ≥15,000 cells/mm3 

or serum creatinine >1.5 mg/dL) and severe 

disease with complication (hypotension or shock, 

ileus, megacolon, end-organ failure)9.  

 

2.2. Data collection and analysis 

 

Eligible data were extracted from patient 

medical records included gender, age, health 

privilege, medical condition or comorbidity, 

infectious disease and treatment, sign and 

symptom of CDI and treatment, and total 

hospital stay. All data were reviewed for their 

completeness, and then appropriateness and 

therapeutic outcome of antimicrobial therapy 

for CDI were evaluated. The recommended 

medications were: mild to moderate CDI 

(vancomycin 125 mg PO every 6 h or metroni- 

dazole 400 mg PO/500 mg IV every 8 h), severe 

CDI (vancomycin 125 mg PO every 6 h) and 

severe CDI with complication (metronidazole 

500 mg IV every 8 h plus vancomycin 125-500 

mg PO every 6 h and/or rectal enema 500 mg       

in 100-500 mL saline solution every 4-12 h and 

the duration of therapy should be 10-14 days6-9. 

Clinical outcome of CDI treatment was assessed 

from symptoms including fever or diarrhea. 

Clinical response was defined as resolution of 

diarrhea by day 7 and/or resolution of fever         

by day 3 of treatment7,10,11. Recovery rate was 

calculated as the number of patients with 

symptom resolution divided by the total patients 

with symptomatic CDI. Descriptive statistics 

were used to analyze the data. Discrete variables 

are presented as cumulative frequency and 

relative frequency (%) and continuous variables 

are expressed as median and range. 

 

3. RESULTS 

 

3.1. Patient characteristics  

 

From 117,418 patient admissions and 

793,669 patient-days, there were 237 patients with 

positive C.difficile toxin assay, but 69 patients 

were excluded. From the remaining 168 patients, 

male patients were slightly higher than female 

(57.7% and 42.3%). The median age was 61 years 
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(range 20-98 years). The median day before CDI 

diagnosed was 16 days (range 1-255 days) and the 

median length of total hospital stay was 30 days 

(range 3-362 days). Of 168 CDI patients, 113 (67.3%) 

had at least one comorbidity which can contribute 

to the severity of illness. Cardiovascular disease 

was the most common comorbidity among CDI 

patients (Table 1). 

 

3.2. Infectious disease characteristics 

 

There were 176 episodes of infection 

disease diagnosed in 147 patients, but 141 patients 

received antimicrobials for their infections 

before CDI occurred (Table 2). Beta-lactams were 

the most commonly prescribed antimicrobials 

especially cephalosporins or carbapenems. The 

median duration from antimicrobial start to CDI 

appearance was 6 days (range 1-21 days). Totally, 

27 patients did not receive any antimicrobial in 

the hospital prior to CDI presentation, 21 patients 

without other infectious disease and 6 patients 

without antimicrobial therapy for their infections.  

The numbers of community-associated 

CDI and hospital-onset CDI were 27 and 141 

cases, respectively; therefore, the calculated 

incidence rates were 0.23 cases/1,000 patient 

admissions and 1.78 cases/10,000 patient-days, 

respectively. Seventy-two percent of the patients 

presented symptomatic CDI, 41% with diarrhea 

and 31% with fever and diarrhea. Severity of    

CDI was classified to mild to moderate, severe 

and severe with complicated disease in 55.9,         

4.8 and 11.3% of CDI patients, respectively. 

Asymptomakitic carrier was accounted for 28% 

of the patients, 12% with fever and 16% with 

neither fever nor diarrhea. Metronidazole was 

the initial therapy in 83.9% of patients. Initial 

therapy with metronidazole, oral vancomycin 

and oral vancomycin plus metronidazole were 

prescribed in 141 (83.9%), 8 (4.8%) and 19 (11.3%) 

patients, respectively. (Table 3) The median 

duration of treatment was 9 days (range 1-28 days). 

 

3.3. Medication use evaluation   

 

Appropriateness of CDI treatment was 

evaluated in terms of drug selection, dosage 

regimen and duration of treatment. Drug 

selection was appropriate and consistent with 

the severity of CDI in 72% of patients meanwhile 

inappropriate use was found in 28% of patients 

who were asymptomatic carrier. Dosage regimen 

of antimicrobial for CDI treatment was appro- 

priate and consistent with the recommendation 

in 99.3% of patients. Duration of therapy in 

monophasic regimen was less than 10 days in 88 

CDI patients and longer than 14 days in 6 CDI 

patients. This account for inappropriate duration 

of therapy in 56% of all of all CDI treatment 

(Table 4).

 

Table 1. Patients’ demographics. 
 

Variable Number of patient (%) 

Gender   

   Male: Female 97 (57.7) : 71 (42.3) 

Age distribution       

   18-35 years 15   (8.9) 

   36-50 years 31 (18.5) 

   51-65 years 50 (29.8) 

   65-80 years 54 (32.1) 

      >80 years 18 (10.7) 

Health privilege     

   Universal coverage  76 (45.2) 

   Civil servant  64 (38.1) 

   Social security  15   (8.9) 

   Self-payment    7   (4.2) 

   Unknown    6   (3.6) 

Comorbidity  

   Cardiovascular disease 80 (47.6) 

   Diabetes 46 (27.4) 

   Chronic kidney disease 35 (20.8) 

   Cancer 28 (16.7) 

   Cerebrovascular disease 19 (11.3) 

   Human immunodeficiency virus infection                                         16   (9.5) 

   Chronic hepatitis   6   (3.6) 

   Chronic obstructive pulmonary disease 

 
  4   (2.4) 
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Table 2. Acute infectious diseases and antimicrobial exposures in CDI patients. 
 

Variable 
Number of patients 

(% of total patients) 

Infectious episodes during hospitalization (n = 176)  

   Respiratory tract 49 (29.2) 

   Bloodstream 20 (11.9) 

   Gastrointestinal 19 (11.3) 

   Urinary tract 15   (8.9) 

   Skin and soft tissue 14   (8.3) 

   Central nervous system   5   (3.0) 

   Multiple organs 33 (48.2) 

   None (prior to CDI diagnosed) 21 (12.5) 

Patient received antimicrobial in hospital (n = 168)  

   Single agents  60 (35.7) 

   Multiple agents 81 (48.2) 

   None 27 (16.1) 

Prescription containing antimicrobial (n = 289)  

   Beta-lactams  

   Cephalosporins 98 (58.3) 

   Carbapenems 61 (36.3) 

   Betalactam/beta-lactamase inhibitors 31 (18.5) 

   Penicillins   3   (1.8) 

   Fluoroquinolones 34 (20.2) 

   Colistin 21 (12.5) 

   Cotrimoxazole 15   (8.9) 

   Clindamycin 10   (6.0) 

   Macrolides   8   (4.8) 

   Tetracyclines   4   (2.4) 

   Fosfomycin   3   (1.8) 

   Aminoglycosides 

 

  1   (0.6) 

 
Table 3. Characteristic and antimicrobial therapy of CDI. 
 

Variable Number of patients (%) 

Acquisition  

   Community-associated CDI   27 (16.1) 

   Hospital-onset CDI 141 (83.9) 

Clinical presentation  

   Fever   20 (11.9) 

   Diarrhea   69 (41.1) 

   Fever and diarrhea   52 (30.9) 

   None   27 (16.1) 

Severity  

   Asymptomatic carrier   47 (28.0) 

   Mild to moderate disease   94 (55.9) 

   Severe disease     8   (4.8) 

   Severe with complicated disease   19 (11.3) 

Treatment  

   Single course  

        Metronidazole   85 (50.6) 

        Vancomycin     5   (3.0) 

        Combination   13   (7.7) 

   Sequential course  

        Metronidazole  vancomycin   29 (17.3) 

        Metronidazole   combination   16   (9.5) 

        Metronidazole   combination  vancomycin     7   (4.2) 

        Metronidazole   combination  metronidazole     3   (1.7) 

        Metronidazole   vancomycin  combination     1   (0.6) 

        Vancomycin     metronidazole     1   (0.6) 

        Vancomycin     combination  vancomycin     2   (1.2) 

        Combination     metronidazole     2   (1.2) 

        Combination     vancomycin     4   (2.4) 
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Table 4. Appropriateness of antimicrobial therapy for CDI. 
 

Categories 
Appropriateness (%) 

Yes No 

Drug selection (n = 168)   

   Metronidazole   94 (55.9)   47 (28.0) 

   Vancomycin     8   (4.8) - 

   Metronidazole plus vancomycin and/or vancomycin PR   19 (11.3) - 

Dosage regimen (n = 297)   

   Metronidazole PO 400 mg every 8 h 123 (41.4) - 

   Metronidazole IV 500 mg every 8 h   74 (24.9) - 

   Vancomycin PO 125 mg every 6 h   50 (16.8) - 

   Vancomycin PO 250 mg every 6 h   19   (6.4) - 

   Vancomycin PO 500 mg every 6 h   22   (7.4) - 

   Vancomycin enema 500 mg in saline solution every 4-12 h     7   (2.4) - 

   Other -     2   (0.7) 

Duration (n = 168)   

   less than 10 day -   88 (52.4) 

   10 - 14 days   57 (33.9) - 

   more than 14 days   17 (10.1)     6   (3.6) 

    

 Finally, appropriate CDI treatment in all 

3 aspects (drug selection, dosage regimen and 

duration) were founded in 74 patients (44%). 

In term of clinical outcome, symptom 

disappear was achieved in 75 of 121 patients with 

symptomatic CDI, 28 of 69 diarrheal patients 

without fever and 47 of 52 diarrhea patients with 

fever. Therefore, the calculated recovery rate was 

62%. Nine patients died during CDI treatment. 

 

4. DISCUSSION 

 

This is the first study reported both the 

burden of CDI and medication use evaluation for 

CDI treatment in Thailand. The incidence rate    

of CDI in our hospital (0.23 case/1,000 patient 

admissions) was higher than the 2010 nationwide 

CDI incidence of Thailand (0.01% per admission 

or 0.1 case/1000 patient admissions)5. The data 

also supported that the incidence of CDI in 

Eastern countries was lower than in Western 

countries. Difference in diet and gut microbiota 

among regional population may be important 

protective factors associated with CDI. However, 

the incidence rate of CDI patient in this study 

may be underestimated due to stool testing for 

CDI is not routinely performing in all patients 

with diarrhea in our hospital. In this study, the 

diagnosis of CDI using a clinical definition of 

diarrhea and the detection of C.difficile toxin   

A/B in the stool by immunochromatography has 

sensitivity and specificity of 86.3% and 96.2%, 

respectively. This test has been adopted by many 

hospital laboratories because it is a rapid test and 

provides excellent clinical performance with a 

simple, easy-to-use procedure and rapid report. 

In contrast, fecal leukocyte was not evaluated in 

our patients because this test has poor sensitivity 

and is not a good screening test for CDI.  

Our data are consistent with the previous 

epidemiological study that old age, co-morbidity, 

antimicrobial exposure, and prolonged hospital 

stay are important risk factors for CDI1,11. 

Although the median age of CDI patients in this 

study was 61 years, 42.8% of CDI patients was 

older than 65 years. Elderly population usually 

presented with co-morbidity which compromised 

the host immunity12. Co-morbidities commonly 

noted in our study were cardiovascular disease, 

diabetes mellitus, chronic kidney disease and 

malignancy and some patients had many 

comorbidities similar to previous studies5,13. The 

median duration of admission and the median 

duration of antibiotic exposure before developing 

positive toxin test were 16 days and 6 days, 

respectively. Most of patients (83.9%) had 

received antimicrobial prior to CDI presentation 

similar to study by Thipmontree et al.13 Use of 

broad-spectrum antimicrobial or antimicrobial 

combination may alter normal flora in gastroin- 

testinal tract, cause overgrowth of C.difficile and 

then contribute to CDI. The most common exposed 

antimicrobial was beta-lactam antibiotic either 

alone or in combination similar to study by 

Ngamskulrungroj et al.14 Our patients received 

cephalosporins (58.3%), carbapenems (36.3%) 

and/or fluoroquinolone (20.2%) that reflected the 

pattern of antibiotic use in the hospital rather 

than the direct relationship between specific 

antimicrobials to CDI since long term exposure 

to antibiotic play a more significant risk for CDI 

rather than short course administration or type of 
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antibiotic15. However, the CDI risk and appro- 

priate use of these antibiotics were not assessed 

in this study. In addition, this retrospective study 

did not capture the history of outpatient antibiotic 

use, history of previous admission from other 

causes and other possible associated risk factors 

such as nonsteroidal anti-inflammatory drugs 

(NSAIDs), proton-pump inhibitors (PPIs) 

prescription16,17. 

In the previous guideline, metronidazole 

was recommended as initial therapy for CDI 

patients with mild to moderate symptoms and 

vancomycin was recommended in severe cases  

or CDI with complicated, fulminant or recurrent 

CDI, meanwhile, either vancomycin or fidaxo- 

micin is recommended rather than metronidazole 

for an initial episode for CDI in the current 

guideline6-9. Previous study in a large tertiary 

care teaching hospital in U.S. reported that 

metronidazole was the most commonly used drug 

(81.6%) for CDI treatment.18 Study in a French 

university hospital also reported metronidazole 

alone was used in 73.5% for CDI treatment despite 

severe CDI was observed in 53.9% of all CDI 

patients.19 In our study, metronidazole was started 

in 83.9% of CDI cases because most patients     

had non-severe CDI. However, inappropriate 

medication in drug selection occurred in 28%      

of CDI patients because antimicrobial therapy  

has not been recommended for patients with 

asymptomatic CDI. Although, asymptomatic 

carriers of C. difficile were more likely to develop 

difficult to treat diarrhea with a significantly high 

death rate or may be transferred to other patients, 

the CDI guideline proposes 3 suggestions; 

screening in order to prevent development of 

diarrhea (e.g. by providing probiotics), initiating 

CDI treatment early if suggestive symptoms 

occur, and preventing transmission of C. difficile 

(by implementing isolation measures)17,20. Beyond 

giving antimicrobial to treat asymptomatic 

carriers, inappropriate duration of therapy       

(<10 days) was seen in patient with drug 

discontinuation before treatment complete. 

Therefore, pharmacist should intervene the 

doctor to complete the treatment regimen. This 

may help in decrease an occurrence of recurrent 

CDI. On the other hand, too long duration of 

treatment (> 2 weeks) was found in single course 

in which automatic stop order policy may prevent 

unnecessarily prolonged therapy and encourage 

reassessment of need to change therapy. The 

combination of metronidazole and vancomycin 

was given in severe CDI with complicated disease 

for higher efficacy and less mortality21-23. This 

combination also used in sequential course     

with duration over 14 days for patient with 

unresponsiveness to initial treatment. However, 

the appropriate duration of treatment in this 

situation is still in question and need for further 

investigation. Recovery rate of patients in this 

study was 62% which was similar to previous 

study that reported clinical cure rate of 53.7 to 

98% depend on the treatment regimen and 

severity of CDI8-10,22,23. 

In term of drug formulation, 

metronidazole tablet (200 and 400 mg) and 

metronidazole sterile solution for injection (500 

mg/10 mL) are available but oral vancomycin 

capsule is not available in Thailand. Oral 

metronidazole 400 mg is selected for treating 

mild to moderate CDI and IV metronidazole     

500 mg is used in patients who cannot take the 

drug by mouth as proposed by Public Health 

England7. Vancomycin powder for injection is 

given orally in severe CDI since it has minimal 

absorption from the gastrointestinal tract to 

blood circulation. By the way, another applicable 

route of vancomycin is 500 mg in NSS 500 ml 

given as rectal enema until the patient has 

significant clinical improvement. 

The main limitations of our study are 

secondary to retrospective data collection. All 

information was obtained from patient medical 

records; therefore, the information was limited.  

Details regarding the stage of chronic kidney 

disease and glycemic control, stage and type of 

cancer and chemotherapeutic agent were not 

extracted in detail. The reason for the antibiotic 

prescription prior to CDI and the number of 

readmissions were also not evaluated. However, 

the finding of our study can represent the actual 

situation and guide health policy decision in the 

future to improve rational drug use in hospital.  

 

5. CONCLUSIONS 
 

The incidence rate of CDI patients at 

Srinagarind Hospital was relatively low but may 

be underestimated. Most patients had mild to 

moderate CDI and was initially treated with 

metronidazole (83.9%) that should change to    

use oral vancomycin as the first-line therapy. 

Appropriate treatment was found in 44.0% of  

CDI patients and recovery rate was 62.0% 

Antimicrobial therapy in asymptomatic carrier 

was the major cause of inappropriate medication 

that must be diminished. Other hospital policies 

or strategies should be proposed to prevent CDI 

and promote rational drug use.  

https://www.sciencedirect.com/topics/medicine-and-dentistry/probiotic
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