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Therapeutic efficacy of metronidazole for patients
with Clostridium difficile-associated diarrhea

Hae Suk Cheong, M.D., Jong Kyu Kim, M.D., Tae Kyu Lim, M.D.!, Ki Tae Kwon, M.D.,
Seong Yeol Ryu, M.D.%, Sang Taek Heo, M.D.’>, Kwan Soo Ko, PhD.?, Won Sup Oh, M.D.,
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Seoul, Korea; Division of Infectious Diseases’ and Department of Internal Medicine, Keimyung University, Dongsan
Medical Center, Taegu, Korea; and Department of Internal Medicine’, Cheju National University Hospital, Cheju, Korea

Background : The rate of treatment failure with metronidazole for C difficile-associated diarrhea (CDAD) has been
recently increasing in Western countries. A retrospective study was performed to evaluate the clinical outcome of
metronidazole treatment and determine the risk factors for treatment failure for patients with CDAD in Korea.

Methods : From January 2000 to May 2005, patients who had shown a positive result for C. difficile toxin A assay
in feces were considered for the study. Patients who had diarrhea and one or more symptoms of fever, abdominal pain
or leukocytosis after 48 hours of hospitalization were included. The medical records of the patients and laboratory data
were reviewed.

Results @ A total of 476 patients (mean age, 56.7 years old) were enrolled in the study. Of these, 382 patients (80.3%)
were treated with metronidazole as an initial regimen for CDAD; 316 patients (82.7%) received successful treatment
within 14 days, 29 patients (6.3%) had persistent symptoms and signs of colitis and 37 patients (9.7%) had a recurrence
of symptoms and signs within 4 weeks after completion of treatment. There were no significant differences in the rates
of treatment success for each 5-year period (p>0.05). Among 66 patients who failed to respond to an initial course of
metronidazole, 48 patients underwent prolonged or additional courses of metronidazole treatment. Of these, 34 patients
(70.8%) were successfully treated. By multivariate analysis, severe diarrhea (p=0.02), prior use of fluroquinolones (p=0.02)
and enteral tube feeding (p=0.02) were the risk factors for treatment failure of CDAD with metronidazole.

Conclusions : Contrary to a recent survey in Western countries, metronidazole is still useful as a primary regimen
for the treatment of patients with CDAD in our institution. In CDAD patients with tube feeding, severe diarrhea or the
prior use of quinolones, precautions for treatment failure should be taken.(Korean ] Med 72:639-646, 2007)
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Table 1. Clinical characteristics of patients with C. difficile-associated diarrhea (CDAD)

Clinical characteristics

No. of patients (%)

Age (years, meantSD")
Sex (M : F)

Hospital stay before onset of CDAD (days, median; range)

Underlying conditions
Malignancy

Chronic renal failure
Immunosuppressive status
Recent (< 2 months) operation
Enteric tube feeding

Prior use of antimicrobial agents
Penicillins

1% generation cephalosporins
2" generation cephalosporins
3 generation cephalosporins
4" generation cephalosporins
Carbapenems

Fluoroquinolones
Aminoglycosides

Glycopeptides

Metronidazole

Clindamycin

Others

Clinical or laboratory findings
Fever (oral temperature >38C)
Abdominal pain

Leukocytosis (white cell count > 10,000 cells/iL)

Frequency of diarrhea (times/day)’

Duration of diarrhea (days, median ; range)’F

56.7£17.1
242:234

16 (2~922)

236 (49.6)
56 (11.8)
162 (34)
137 (285)
119 (24.8)
431 (90.5)
68 (18.3)
28 (568)
36 (75)
205 (45.7)
72 (15)
71 (14.9)
129 (27.1)
64 (13.4)
129 (27.1)
41 (85)
41 (85)
84 (19.5)

196 (41.2)
73 (15.3)
149 (35.1)
47+4.0
3 (1~25)

SD standard deviation

ThlS denoted the maximal occurrences of diarrhea per day before diagnosis

of CDAD

* This denoted the duration of diarrhea before the diagnosis of CDAD

- 641 -



— gkl A8t A] - A2l A6s T AI562 5 2007 —

(905%)°1a1, o] FollA] AZ22EAA FAA7}F 71.6% CDADY] x|z Auje} ALet & vk oz 3
2 7P AAENIETL 2gta T e o R AEEA A o)k i, HIHHS-T 669 FollA AXEE WEZUTE
A@271%)01 At A2 AFEA A FolA = 34 7

& FoI g 797} 4861(706%), WPhol A€ ol
o ABEAE] 206USTOE 1 Wol AHY S 11(162%), MEZUGES wartel i W
owl, 7 HZ 44 ABZAEAASGCIAG. EF Folak 9t 161(15%)01903, i) 8el (117900 =
QA 47699 B F 5710004 270 ool FAAE  RAAE Folshd Rtk WERUGE 2AR WwE

)

BAl AFSEISITE A3 dT FolA HALE AlQlsta T 669 FollA 484)(72.7%) = X 59 TU3 o
o] 19690(41.2%) = 7Hd &3kt 2 HERUYERE AXEE AlPstd=d, o SolA
2 24 2 3460(70.8%), A BATE 40)(84%) 122

2 A=an Aro] 10¢](20.8%)0121Th. 1] &k uhe whsrmholAl A
AA 47692 3k} FolA CDADO| W3k =X g2 A H2TL 90.9%2 AB7ATES UERSY HEZY
HEZYTES Foq3 4971 38240(80.3%), REA P} O& AR ATt Qo] WEZYTES vkanto]al
AL FoJd F9= 99(1.9%), HIEZYtEy} vhsin) o] ABAFTEL 70.8%9F 90.9% % =L Aol7F AUA
ojal S W Foldk 4= 39(06%)°1Q 1L, LA 82 T FAIA O 2= fogt AlolE HolA| eFUTH(p=0.070).

(172%)°= FAAES FolstA &gkt WiEzUn AR IERUTE 2X 8] A8 &ol Hste] |
& A BT 3824 FollA AR T2 31691(82.7%), A ERUtE AA e
4= 6691(17.3%) 010t} Hbaintol il A& 94 A SETH(p=0.005).

T ARA TS 74(77.8%), A 7AIN = 240(22.2%) 01 A CDAD HeAjo]| X mE WEZUtE} ghsinlo]

A gk vIERUTES dksvto]il FAd 2o A 53 Gotd 82¢] Foll 8el= ALE FAAE

WY o3 3ell= B 28482 YERITE CDADA FTARAL, 2= v AR FAE WA s

gt X824 HEZUTEY ghmnfolile] X85 olE FolA 79¢01(96.3%)7F ST HE AL, 24de

= BATHORE s AlolE HolX] UTHp=0.659) THEAE RATTE 45 oW S4de] osEHA, 14

(% 2) 2501 FEAS oA gt A WERUY
MEZYGE A8 B A8HeEL 2000l E8 ARsto] FAdeo] =dE U

82.8%, 2001l 83.7%, 20021l 84.3%, 2003wdol
76.9%, 2004l 86.1%, 20059l 88.9%°I 1L, °]E A

2ATES AR W BANHOR felg 2 e
ol5 oA BUTHp=0.755). VERUGE A5ddd dd AFAAE A6

Table 2. Clinical outcomes of CDAD patients treated with primary or rescue therapy

No. of patients (%)

Antimicrobial regimens (n)

Success Treatment failure Recurrence
Primary therapy (394)
Metronidazole (382) 316 (82.7) 29 (6.3) 37 (9.7)
Vancomycin (9) 7 (77.8) 2 (22.2) 0 (0.0)
Metronidazole + vancomycin (3) 3 (100.0) 0 (0.0) 0 (0.0)
Rescue therapy” (66)
Metronidazole (48) 34 (70.8) 4 (84) 10 (20.8)
Vancomycin (11) 10 (90.9) 0 (0 1 (89
Metronidazole + vancomycin (1) 1 (100) 0 (0) 0 (0)

“In the group with initial metronidazole therapy, patients who had a treatment failure or recurrence
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Table 3. Comparison of clinical and laboratory findings between treatment success group and treatment failure

group
. Univariate .. .
No. of patients . Multivariate analysis
analysis
Characteristics Response Non-response .
. + Odds ratio N
group group (%) p-value' (95% CI) p-value
(%) (N=316) (N=66)
Age (years) 54.6+17.6 57.7+15.9 0.63 - -
Prior hospital stay > 28 days 90 (28.5) 26 (39.4) 0.08 - -
Recent operation (< 2 month) 83 (26.3) 24 (33.3) 0.24 - -
Bed-ridden state 68 (21.6) 28 (42.4) 0.00
Enteral tube feeding 66 (20.9) 25 (47.9) 0.01 2.0 (1.12-3.48) 0.02
Prior use of 3 generation cephalosporins 170 (53.8) 31 (47.0) 0.42
Prior use of fluoroquinolones 78 (24.7) 28 (47.0) 0.00 2.0 (1.12-34) 0.02
Prior use of clindamycin 32 (10.1) 6 (9.1) 0.88 - -
Frequency of diarrhea (occurrences/day) 45+4.1 5.6+3.2 0.04 1.1 (1.01-1.13) 0.02

(per 1 times
increment)

“Response group denoted a group of treatment success

Non-response group included a group of treaterent failure and recurrence

* p-value calculated using the student t—test or X~ test

§p—value calculated using logistic regression. Variables with a p value of <0.05 in the univariate analysis were
candidates for multivariate analysis. We excluded overlap data (i.e., enteral tube feeding including a bed-ridden state)

from this analysis.
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