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tions for pathogenesis and management. Can J Gastroenterol 1993; 7 (2 ): 13 2, 
138. Universally accepted indications for the use of antibiotics in inflammatory 
bowel disease include treatment of septic complications such as abscesses, bac
terial overgrowth and toxic megacolon. The role of antibiotics as primary or 
secondary therapeutic agents for active intestinal inflammation is more con
troversial. Tetracycline, trimethoprim-sulphamethoxazole and ampicillin are 
used empirically by some experienced clinicians as alternatives to cort1costeroids 
m patients with Crohn's disease but have not been subjected to well designed 
clinical trials. Only anecdotal reports suggest a benefit of broad spectrum an
tibiotics and bowel decontamination in patients with active ulcerative colitis. 
However, metronidazole (10 mg/kg) is equal to sulphasalazine and superior to 
placebo in well designed studies of patients with active Crohn's disease, with a 
particular benefit to those patients with colonic involvement. High dose 
metronidazole (20 mg/kg) is widely used for perianal complications of Crohn's 
disease, although its utility h as never been documented by controlled trtals. 
Reduction of luminal bacterial concentrations hy intestinal lavage and nonab
sorbable antibiotics induces remissions of Crohn's disease in uncontrolled trials 
but have not been used clinically. Long tenn use of antibiotics is tempered by the 
risk of complications, notably Clostridiumdifficile toxin-induced colitis with broad 
spectntm antibiotics and peripheral neuropathy after high dose metronidazole. 
The author advocates use of metroniJazole 250 mg tid or qid (10 mg/kg) in 
patients with C rohn's colitis or ileocolitis who do not respond to sulphasalazmc 
or 5-ASA, and treatment of perianal complications of Crohn's disease with 
metronidazole 500 mg rid (20 mg/kg}, with immediate cessation of the drug if 
peripheral neuropathy occurs. (Pour resume, voir page 133) 
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ANTIBIOTICS ANO OTHER APPROA· 

ches to decrease luminal bacterial 
concentrations are frequently used for 
therapy of inflammatory bowel disease 
(IBO). However, theirusercmainscon
troversial because of the paucity ni 
rigorously contro lled trials, which for
ces the clinician to rely on personal 
experience and empiric observations 
rather than objective evidence of ef
ficacy. This controversy was the subject 
of a recent debate in which the par
ttc1pants expressed conflicting 
opinions concerning use of antibiotics 
as primary therapy in IBO, but reached 
a consensus in several areas ( 1 ). Anti· 
biotics are clearly indicated for the fre
quent septic complications of !BD 
(Table 1), bowel preparation before 
elective surgery, before colonoscopy in 
patients with cardiac valvular abnor
malities and for inflamed ileal pouches 
follow ing ileal pouch-anal anastomm11 
(pouchitis). Although never subjected 
co placebo controlled trials, most clini
cians agree that long tcnn metro· 
nidazole 20 mg/kg is beneficial for two 
thirds of patients with pcrianal com
plications of Crohn's disease although 
coxicity is substantial (2). The contrn· 
vcrsy concerns the use of antibioncs 
and other antimicrobial modalities ro 

132 CAN J 0ASTROENTEROL VOL 7 No 2 FEBRUARY 199) 



Traitement antimicrobien de la maladie intestinale 
inflammatoire : impact au plan de la pathogenese et du 
traitement 

RESUME: Les indications urnvcrsellemcnc acccpcces pour le recoun; aux anti
biotiqucs dans la maladic intcstinale mflammatoirc mcluent le traitcment Jc 
complications scptiqucs commc les abLcs, !'infection hactcricnne avcrce cc le 
~yn<lromc colectastquc. Le roll' Jes ant1biot1ques comme agents thcrapeutiqucs 
primaircs ou secondaires pour ['inflammation imescinalc active est plus 
wntroverse. L, tetracycline, le trimethoprim-sulphamcthoxawle et l'ampicilline 
~mt utilises empmquement par certains cl inic1cns d'experiencc com me solunons 
Jc rcchange aux cortiwsccrot'dcs chcz lcs patients attcmts de maladie de Crohn, 
mais n'onc pas etc sounus a des eS!>ais clmiqucs bicn con«;us. Scult.'mcnc quelques 
rnpports anecdotiques suggcrent un avantagc des antibiotiqucs a large spectre ct 
la Jecontamination intcstinalc chez les patients ptmcurs Jc colite ulcereusc 
,ictive. Le mctronidasolc (10 mg/kg) t:st cepenJant egal a la sulphasalazine ct 
supeneur au placebo Jans le cadre d'ctudcs bien coni;ucs chez des patients 
porteurs Jc malaJ1c Jc Crohn active avec un avantage particultcr pour les 
ranents dont le colon est acteinr. Le mctroniJazole (20 mg/kg) a da:,c clevee est 
rrcs utilise pour les complications pcrianales de la maladic Jc Crohn, bien que son 
unlite n'att 1amais etc documemcc Jans le cadre d'cssais controlcs. La reduction des 
concentrations bacteriennes lummalcs par lavage mteMinal ct antib1otiques non 
absorbables indu1t des remissions de la malad1c de Crohn clans le cadrc d'essais 
non controles et n'a pas etc utihsec en climque. L'utilisation a llmg terme 
<l'anttb1ot1ques est restremte par le risque de complications, nocamment la colite 
induitc par la toxine Clostridium difficile avec Jes antibiotiques a large spectre ct 
la neuropath1e periphcnque aprcs des doses clcvces a metronidazole. L'auteur 
favL1rise le recours de mctronidazolc 250 mg rid ou 4id (10 mg/kg) chez les 
patients atteincs Je colite de Crohn ou d'ilfocolite qui ne repondent pas a la 
~ulphasalazine ou au 5-AAS et le tra1tement des complications perianales de la 
maladie de Crohn avec le mcrronidazole 500 mg tid (20 mg/kg) ct interruption 
1mmeJiace du medicament s'il survient une neuropathic penpherique. 

trc,lt active Crohn's disease and ulccra
lll'C colitis. This art icle discusses the 
rationale and goals of antimicrobial 
therapy of intestinal mflammacion, 
,ummarizcs the clinical and cx
pt'rimental evidence for chc use of an
ub1oucs 111 ulcerativ<. colitis and 
Crohn's disease, lists less conv<.'nttonal 
1pproach<.'s to Jecrcasmg lummal bac
terial concentrations, and makes 
rccommcnJatinns for clinical trcac
·ncnt and future research. Pathogenic 
mechanisms arc stressed dunng Jiscus
,1ons of clinical and cxpenmcntal 
rrn1lts. 

RATIONALE FOR 
ANTIMICROBIAL THERAPY 
Conventional drug therapy of ul

,mmve colms ,,ml Crohn's dbcasc 
blocks production or activity of mflam
~.ttory mediators and qtokines in 
volved m the mflammawry response. 
However, redundant pathways hamper 
th1)approach, as evidenced by suppres-

silln hut not elimination of inflamma
tion hy conventional drugs. An alter
native and theoretically superior ap
proach is w prevent act I\ at1on of the 
inflammatnry cascade by cl1m111ating 
factors that miuate and/or perpetuate 
intestinal mflammarion. Bacteria and 
bacterial products normally found in 
high concentrations 111 the distal ileum 
and colon have well defined pro-in
flammatory ac.tiv1t1cs anJ have been 
linked by strong c1rcumsrancml 
evidence to the pathogenesis of IBO 
{3,4). Although Crohn\ d1sea,e ,mJ 
ulcerative colitis arc virtually md1stin
guishabk from several infectious intes
tinal disorders, no compelling cp1-
demiolog1c, clinical or experimental 
data suggest that a substanual numher 
of 1d1opathic IBO patients arc infected 
by a trammissihle ctiolog1c agent. 
However, a lterations of the anaerobJC 
fecal flora of Crohn's disease (5) and 
virulence factors of aerobic bactcna, 
especially Escherichia coli (6,7), m ul-

Antimicrobial therapy of IBD 

TABLE 1 
Complications of IBD requiring an
tibiotics 

Intro-abdominal and perlrectol 
abscesses 

Perionol fistuloe. fissures and abscesses 
Intestinal fistuloe 
Small intestinal bacterial overgrowth 

Postoperative infections 
Toxic megacolon 
Secondary Infection with Clostridium 

difficile, Aeromonos. etc 

ccrativc colnb have impMtanr 1m
plicat1om for the pathogenesis of thL·sc 
diseases. 

Lummal baucna sccondanly 11waJe 
mucosa! ulcers and f1stulae anJ m the 
process almost certainly pOLcntiate in , 

resrinal infl,immarion. Endogenous 
hactena are mmc frequently cultured 
from the serosal surface and mcscntcnc 
lymph nodes of resccteJ Crohn's dis
ease mtestines than controls (8). We 
posculaccd thnt Crohn\ disease ,mscs 
from an mappropnatcly aggressive 11n
munc response to products of the nor
mal m1crohial flora. This response 1s 
mediated hy a generically determined 
defective downrcgulation of inflamma
mm (3,9). Lummal bactenal ,md 
dietary antigens easily cross the perme
able mucosa! bamcr of patients wnh 
active lBD, especially Crohn\ disease. 
Bactenal produces such as formylated 
oltgopcpri<les (FMLP), cn<lornxin 
(lipopolysaccharide [LPS]) and pept1-
JoglyL,m-polysacchariJe polymers 
(PG-PS) activate phagocyt1c cells to 

produce arachiJornc acid metabolites 
and cycokmes, acuvatc the comple
ment and kallikrem-kmin cascades and 
mJucc experimental intestinal and sys
tt.'mic mtlammation (3,9). The impor
tant role of normal luminal bacteria 111 

potcnnatmg mtc:.tinal inflammation is 

hesr illustrated by the ability of an
tibiotics and the bactcnal-frce stare to 

attenuate cxpenmcntal entcrocolim 
(IO, l I). Thus, the wcl l documented m
flammarory p01ent1al of distal 1ntes
tmal bacteria and their products and 
the ahil1cy of these lummal microbial 
agent~ rn induce anJ perpetuate cx
perimcntal intestinal injury provide a 
firm rationale for ant1m1cmbial treat
ment m lBD. 
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TABLE 2 
Strategies to decrease concentra
tions of lumlnal bacteria and bac
terial products 

Oral or parentera l antibiotics 
Bowel rest: surgical diversion. 

e lemental diet. TPN 
Nonabsorbable antibiotics 
Intestinal lavage 
Bind or degrade LPS, FMLP and PG-PS 

TPN Toto/ parenteral nutrition; LPS L/popolysoc
choride; FMLP Formyloted oligopeptldes; PG
PS Peptidoglycon-polysocchoride polymers 

GOALS AND STRATEGIES OF 
ANT IMICROBIAL T HERAPY 
T he goals of ant imicrobial therapy 

are listed below and the mechanisms to 
achieve these goals are provided in 
Table 2. 
Decreasing luminal concentrat ions of 
bacteria and bacterial products: Most 
antibiotics induce only transient chan
ges in concentrations of luminal bac
teria because of rapid proliferation of 
resistant strains, although significant 
decreases in total anaerobes occur fol
lowing clindamycin and erythromycin 
therapy (12). Prolonged use of metro
nidazole (up to six months) e liminated 
Bacteroides species from stools of most 
patients with Crohn's disease, but did 
not alter Bacteroides in normal volun
teers since the drug is completely ab
sorbed proximally and only secreted 
into the lumen when the colon is in
flamed (13). LPS is inactivated when 
bound to polymyxin B and PG-PS is 
degraded by the mura lytic enzyme 
mucanolysin, which can prevent and 
treat PG-PS-induced gran ulomatous 
en terocoli tis (14). Nonabsorbablc an
tibiotics can. e liminate FMLP from the 
lumen of patients with active Crohn's 
d isease (15). 
Decreasing mucosa! invasion by bac
teria: Maintaining high tissue con
centrations of antibiotics should inh ibit 
bacteria l proliferation following secon
dary invasion of mucosa! ulcers or fis
tulae in active IBD. 
Preventing extraintestinal dissemina
tion of bacteria and bacterial products: 
Maintaining adequate tissue, plasma 
and lymp h at ic ant i b iotic con
centrations d iminish risks of regional 
and systemic infections whereas de-
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TABLE 3 
Broad spectrum antibiotic trials in active Crohn's disease 

Therapy 
Moss(l6) 

Danzi (17) 
Ambrose ( 18) 

Ampicillln, cephalothin, tetracycline, 
erythromycin 

Trimethoprim-sulphamethoxazole 

Improvement 
41/44(93%) 

10/12 (83%) 
7/16 (41%) Cotrlmoxazole 

TABLE4 
Adfunctive antibiotic therapy of acute ulcerative colitis 

Drug Duration Acute benefit Chronic benefit 

Burke Tobramycln 7 days 31 /42 (74%)' 34/40 (85%)' 
(19.20) Placebo 18/42(43%) 22/40 (55%) 

Danzl (17) Trlmethoprlm-sulpha- 18months 9/10 (90%) 9 /l O (9CJ'/o) 
methoxazole 

Dickinson Vancomycln 7days 
(21) Placebo 

·P<0.01 versus placebo 

c reased absorption of bacterial poly
mers d iminish chances of extraintes
tinal inflammation (9). 

RESULTS OF ANT IMICROBIAL 
THERAPY. 

B road spectrum antibiotics: A number 
of experienced clinicians use ampicil- . 
lin, tetracycline, sulphamethoxazole or 
trime thopr im-sul pha me thoxazo le 
either singly or on a rotational basis in 
preference to steroids to treat patients 
with mild to moderate Croh n's disease 
(1). Two uncontrolled trials show 
dramatic benefits of chronic broad 
spectrum antibiotics in patients with 
Crohn's disease (Table 3). Moss et al 
(16) treated patients refractory to con
ventional therapy with either ampicil-
1 in, tetracycline, clindamycin, 
cephalothin or erythromycin for at least 
six months. Symptomatic improvement 
was noted in 93% of patients, 
radiographic improvement was ob
tained in 57%, and 41 % were able to 
discontinue steroids. Danzi ( 17) has 
briefly reported that 83% of patients 
with fistulizing ileocolonic Crohn's dis
ease who had tri methopri m su 1-
phamethoxazole added to high dose 
steroid and sulphasalazine therapy 
achieved a clinical remission which 
permitted steroid withdrawal. Remis
sion was maintained in all responders 
for 18 months with no reported side 
effects. A lthough results of these un-

16/18(89%) 7/16 (44%) 

8/15 (53%) 3/7 (43%) 

controlled trials are clearly pos1t1ve, 
widespread use of chronic broad 
spectrum antibiotics in Crohn's disease 
should await carefully controlled triab, 
particularly in view of the lack of 
benefit of four weeks t reatment with 
cotrimoxazole compared to placebo 
(18). 

Few clinicians use antibiotics in am
bulatory patients with active ulcerative 
colitis a lthough several poorly publt. 
cized studies suggest a beneficial role for 
the addition of these agents to conven
tional steroid and sulphasalazine ther
apy (Table 4). Burke et al (19) dem
onstrated a statistically significant 
improvement in histologic scores and 
an increase in the number of patient! 
who achieved clinical remission fol
lowing a seven-day course of oral tobra
mycin in ulcerative colitis. This ther
apy eradicated fecal E coli and had a 
symptomatic benefit for at least six 
months (20). In an uncontrolled tn~ 
Danzi ( 1 7) demonstrated a long tenn 
remission with steroid withdrawal in 
90% of patients with severe pancolonic 
ulcerative colitis treated with trimetho, 
prim-sulphamethoxazole. A lthough 
results were significant only at the 
P=0.057 level, Dickinson et a l (211 
reported that only two of 18 van, 
comycin treated (11 %) but seven ofll 
p lacebo controls (47%) required colec
tomy for moderate to severe ulceram~ 
colitis. None of these patients hiliiJ 
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Antimicrobial therapy of IBD 

TABLE 5 
Metronldazole as primary therapy of Crohn's d isease: controlled trials 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-

Number of Clinical Improvement 

Study Drug Duration patients All patients Colonic Involvement 

Blichfeldt (22) Metronldazole 1000 mg 8 weeks 22 2.1 "Total 5.3' 
score· 

Placebo 8weeks 22 0.9 "Total 0.8 
score· 

Ambrose ( 18) Metronldozole 800 mg 4 weeks 18 44%t NS 

Placebo 17 41% NS 

Krook (23) Metronidazole 800 mg 16weeks 10 50% 71 ro 

Sulphasolazine 16weeks 10 6()0/c, 50'/c, 

Ursing (24) Metronldazole 800 mg 16weeks 37 57% 62% 
Sulphasalazlne 16weeks 40 55o1. 58% 

Schnelder (25) Metronidozole 1000 mg 12weeks 13 NS -117CDAI .. 

Medprednisone + sulphasalazine 12weeks 14 NS -169CDAI 
+ metronldazole 

Prednlsone + 12weeks 17 NS -168CDAI 
sulphasalazlne 

SUthertond (26) Metronldozole 10 mg/kg 16weeks 33 -67CDAI' -77 CDAl':t: 
Metronldazole 20 mg/kg 16weeks 30 -97CDAI' 
Placebo 16weeks 36 -1 CDAI +47 CDAI 

·P<O 01 compared to placebo. f Response rote of patients entering the trio/, .. Change In the Crohn ·s Disease Ac tivity Index (COAi) from pretrlol values, 
;Metroni<Jozole 10 and 20 mg/kg groups were combined and ileitis and colitis patient groups were combined Change from baseline COAi is given. NS 
lbt stlldled 

Jctcccablc Closmdntm difficile in their 
,tl)()ls. These provocative stuJies need 
robe reproduced and cxtendeJ to m-
1e,t1gate the effect of antibiotic 
therapy on the fecal carnage ratio of E 
;Jb expressing ahnormal epithelial ad
he,100 properties previously reported 111 

r uent:, with ulcerative colicb (6). 
~letronidazole: Metron1dazole has 
~n shown rn be superior to placebo 
anJ equal to sulphasalazme in treat
ment of active C rohn's disease by con
~,,lled trials (Table 5). In all studies 
here location of disease was inde

~ndently evaluated, metronidazole 
.11 more effective for colonic. involve-

ment (Cmhn's colitis anJ ileocolitis) 
than for isolateJ small intestinal dis
i-e. In the one trial showing no benefit 
~ metroniJazok ( 18), patients with 
olonic involvement were not 
valuated separately. ln thb stuJy 

rc-ults after cwo weeks of metronidazole 
1rpeared promising, with 6 7°1o of 
,aucnts improving versu~ 15% placebo 
reiponse, but Jifferences were not ap
~rcm after four weeks. The recently 
,lmplcted North American Coopera
vc Study showed a Jose responsive 
rlw of metro111dazole which was sig-
1hcantly more effective than placebo 

11) Judged by clinical parameters 

(Crohn's disease act1v1ry index) and 
serum orosomucoiJ levels (26). This 
study can be cnt1cizcd because only 
53% of patients completed the trial, 
although adverse effects were not 
greater in the metroniJazole groups. 

A prel11nmary report sugge~ts that 
metron,dazole may be effective in 
decreasing recurrent Crohn's Jisease 
after ilea! resecnon. Rutgeerts ct al (27) 
reported that endoscopic eviJence of 
'severe' intlammauon was present in 
13% of patients treated with metroni
dazole 20 mg/kg/day for three months 
beginning w1thm one week of ilea! 
resection anJ ilcocolonic anastomosis 
compared with 43% of placebo-treated 
patients. Sympt0mat1c recurrence at 
seven months occurred m 8% of metro
n idazole-treated patients and 25% of 
controls. However, 23% of mecron-
1dazole-treated patients versus 7% of 
controls dropped out of the study be
cause of aJversc events. This provoca
tive study suggests that anaerobic flora 
may contribute to recurrence after 
'curative' resection m Crohn's disease. 

Metronidazole ts not effective as sole 
therapy of active ulcerative colitis (28), 
but recently was shown by G ilat and 
colleagues (29) to be slightly more ef
fccnve chan sulphasalazine 2 g/day ma 
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12-month tnal of maintenance of 
remission of ulcerative col ms. Confir
matory stud1e~ must he performeJ
before long term use nf this potentially 
toxic Jrug is recommended. 
Bowel decontamination and lavage: 
Several groups have demonstrated that 
transiently Jecreasing lummal bacteria 
anJ bacterial product concentrations 
can diminish acute inflammation in 

Crohn's <lisease. In a I 0-day controlleJ 
trial, poorly ahsorbeJ antib1ot1cs 
(frnmycetin, colistin an<l nystatin) plus 
an elemental diet were equal to pred
nisolone 0.5 mg/kg/day an<l an oral diet 
111111Jucing remission in acnvc Crohn's 
Jisease ( 15). Fecal Jialysates from 
patients completing the decontamina
tion protocol containe<l unmeasurable 
chemotactic activity, used as a bioassay 
of FMLP, in contrast to high levels 
before therapy (30). Saline lavage and 
5-ASA hasteneJ clmical improvement 
and clearance of en<lotoxem1a when 
.,d<led to total parenteral nutrition 
(TPN) anJ steroid rherapy of 18 
patients hospitalized for acute exacer
bation of Crohn's disease (31 ). These 
studies clearly suggest that lummal bac
teria anJ bacterial products play a role 
m mamtainmg act1v1ry m Cmhn's di,
ea~e, but the comhmation of two treat-
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ment variables in each case prevent 
definitive conclus1ons. In a preliminary 
study oral colistin or lactulose 
diminished fecal bacterial concen
trat1nm and pnsitive blood cultures m 
rats treated with rnnitrobemene :,ul
ph,mic acid hut had little effect on ex
perimental colitis (32). 

Prorncativc preliminary studies sug
gest that altering fcc.-1! bacterial com
po:,itiLm can treat ulcerative colitis. 
Bennett ct al ( 3 3) reduced howel tltira 
in a patient with lnng:.tandmg refrac
tory ulcerative colms with a preopera
tive bowel preparamm protocol, then 
introduced 'nL1rmal florn' with reten
tion enema~ of feces from a healthy 
donnr. The patient remained symptLHn 
free for at least six months and rectal 
biopsy showed mild chronic but no ac
tive inflammation. A small uncon
uollcd series by McCann et al (34) 
replaced flora with nonpathogenic E 
coli and Lacwbacillus fermentrs after 
decontamination with multiple an
uhiotics. Five of seven patients (71 %) 
wuh ulcerative colitis and Crohn's dis
ease had significant improvemenLs 
which were associated with persistence 
,if d,mor E coli stains. These early at
tempts to address the bsuc of altering 
virulence factnrs of indigenous hactcria 
in lBD, especially ulcerative colitis, 
need to be ~ollowcd hy rigorously con
trolled studies with long tem1 analysis 
nt rhc functional acriviry (epithelial 
adherence and toxin production) of 
luminal hactcrialstraim (6,7). 
Antimycobacterial agents: Ba~ed on 
recovery of mycohactcria from a small 
percentage of rescctcd Crohn's disease 
tissues (3 ), several groups have used an
timycob;-icterial drugs to treat patients 
with active Crohn's disease. T hese 
report::- have been difficult to interpret 
because different agents have been used 
for variab le duratiom, most com
munications have been in letter, 
abstract or case report form and some 
patients have had concurrent tuber
culosis or had acid-fast organisms on 
intcsunal biopsies. The only placebo 
controlled trials describe conflicting 
results. Shaffer cc al (3 5) found no 
benefit of rifampicin and ethambucol in 
a two-year placebo-controlled cross
over study ot 27 patients with Crohn's 
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dbease. No subset of patients responded 
and steroid dose was not affected by 
these drugs. Kohn ct al (36) recently 
reported chat Crohn's disease patients 
treated for nine months with etham
butol, dapsonc, clofazimme and rifam
pic inc had a significantly lower relapse 
rate ( 16. 7%) than patients treated with 
placebo (68.7%). While further trials 
using drugs with even greater activity 
agamst Mycobacterium paratuberculosis 
arc awaited with interest, it should be 
11l)ted rhm the currently investigated 
drugs have a broad spectrum of activity 
and also clearly affect normal colonic 
bacteria. Positive results of uch trials 
Jo not necessarily mcriminate myco
bacccria as causal agents nfCrohn's dis
ease, given the laLk of specificity of the 
anti hiotics tested and the immuno
regulatory properties of dapsonc. 
Bowel rest: An alternative approach to 

antibiotics in decreasing concentra
tions of luminal bacteria is elimination 
of bacterial constituents by surgical 
diversion, elemental diets or TPN. lleal 
diversion (split ileostomy) diminishes 
activity of Crohn's colitis in 95% of 
patients, although most patients experi
ence reactivation of symptoms when 
intestinal continuity is re-established 
(37). Several studies demonstrate the 
importance of luminal contents in 
maintaining activity of Crohn\ disease. 
Harper ct al (38) produced a clinical 
recurrence of symptoms in 60% of 
patients with Crohn's colitis in remis
sion after split i leostomy by challenging 
the colon with ilcostomy effluent. 
However, an ultrafiltrate of ilcostomy 
contents did not induce symptoms, in
criminating intact bacteria or particu
late matter above 22 nm in diameter. 
Rutgecrts and colleagues (39) reported 
that 0% of Crohn's disease patients un
dergoing a diverting ilcostomy at the 
time of ilea[ resection and ileocolonic 
anastomoses had colonoscopic evi
dence of recurrent inflammation in the 
neocerminal ileum, in contrast to 70% 
of patients with standard anastomosis. 
When the ileoscomy was taken down, 
LOO% of the patients developed ilea! 
inflammation within six months. The 
importance of colonic flora in reactiva
tion of ilea! Crohn's disease is further 
illustrated by the increased recurrence 

race of i leocolonic anastrnnos1s com
pared with end ileoscomy. 

Both elemental diets and TPN 
decrease activi ty in 60 to 80% ot 
patients with active Crohn\ disease, 
but most patients develop recurrent 
symptoms after resuming a regular diet. 
The relauve comnbuti,ms of altcrcJ 
luminal bacterial loads, dietary anti
gens, luminal arachido111L acid rrecur
sors and mucosa! nutrition in 

therapeutic effectivem!ss of elemental 
diets and TPN remain to he deter· 
mined. Interestingly, fecal diversion, 
e lemental diets and TPN do not prc
dictahly decrease activity nf ulcerarm 
colitis, reinforcing the concept of dif
ferent mechanisms of tissue injury oi 
chis disorder and Crohn's disease. 

ADVERSE REACTIONS TO 
ANTIMICROBIAL THERAPY 
Widespread clinical experience 

with antibiotics and bnwcl rest permit 
accurate assessment of risks of the~t 
treatments in IBO (1). Nine per cent uf 
patients with Crohn\ disease trcateJ 
with broad spectrum antibiotics devel
oped hypersemitivity rcacuons and 
none developed pseudomcmbraneou; 
colitis ( 16). No adverse effects were 
nored with trimcthoprim-sulphameth
oxazole therapy for 18 months ( 17). 
Overgrowth of resistant organisms 1~ a 
predictable consequence of antib1onc1 
which achieve high luminal conccntra· 
tions (12,18) and must he considered 
when patients on antibiotics devclor 
complications or reactivation of J11-
ease. Although C difficile toxin-induced 
colitis (pseudomcmbrancous colini) 
has not been reported in the triab J11, 

cussed above (16-2[), the frcquency li 
chis condition is clearly mcrcased h, 
broad spectrum antibioncs and can 
mimic spontaneous reb,psc of IBO ( 40). 

Mctronidazole has predictable ~J. 
verse effects which limit its long term 
use in high doses. Most patten cs learn to 

tolerate the metallic caste, dark unne 
and alcohol sensit1v1ty m,sociated with 
chis drug, bur some patients devclor 
clinically significant nausea and ant} 

rexia. These symptoms were not increa, 
sed compared co placebo (26) o 
sulphasalazine ( 24) in the two large11 
controlled trials of mecromdazole m 
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Cmhn\ J1se::tsl'. Extensive cxpemnen
tal and clinical swdies show no 
e\'tdence of muragcn1c1ty nr u1rcmo
gcmcity nf mermn,Jazole in humam 
(l ), althl)Ugh 11, u~c Ju ring pregn,1ncy 
cannot be advocated. Pl·ripheral neuro
pathy is the most severe common com
plication oi high dose metro111da:ok-. 
hut i~ rare in doses of IO mg/kg/day or 
lower {I). This rnmplicm1on was not 
C\'!Jem 111 rhe Swed ,sh or North Am

cncan Cnopcrnuve 5ludies (24,26) and 
was not JeteLteJ hy neurophysiologiL 
~tudies llf 19 adult patients reLeivmg 
qoo mg/Jay for at least one year ( 41 ). 
However, peripheral neuroparhy oc
cur:, in 10 to 50% of Crohn's disease 
patients with peri,mal disease who re 
mve high Jlise metromdazole {20 
mg/kg/day) ( 1,2). Duffy et al {42) 
reported an 85% incidence of sensory 
pcnphernl neuropathy by neurologic 
exam or nerve umducuon velocity in 
children taking metromdaznlc 20 
mg/kg/day for seven months, although 
onl)' 46% were symptomatic. Neuro
parhy tot.illy resolved with disC()n
tmuation of mccronidamle in 55%, 
improved 1113 3% and d,d not change m 
11%. Patients rak111g metron1dazole, 
particularly 111 h,gh dose, should be 
warned tll report the first cv 1Llence ot 
\\'nsory changes Ml that the drug can be 
,copped. This med1cat1nn, like all used 
forCrohn's disease, has no documented 
prophylauic benefit and should be 
tapered gradually and stopped once a 
remission has been achieved. 

CONCLUSIONS AND FUTURE 
DIRECTIONS 

The role for ant1m1crobial ap
proaches in the management nf rnn 
p,nients remains contnwersial Jue to a 
paucity of well designed clinical triab. 
However, this is a promising area for 
tuture research which provides the 
definite possibility of developing rcla
tl\'ely nontoxic modes of therapy dc
,,gned to prevent 1111tiat1on and 
perpetuation of 111flammat1on rather 
than to 111hib1t the multiple pathways 
ufthe immune response that are opera
m·e in thl' advanced stages of cl1111cally 
apparem IBD. The fnllnwmg rernm
mcndations for clinical management 
,m: provided. At ti1l' present time 

rnut111e therapeutic. use l)f broad 
spectrum antibiotics, howcl decon
tam111at1nn and anutuberculous agents 
in IRD patients is not suggested. Clini-
1..al studies nf thesl' approaLhes arc m
condusivc Jue to lack of appropriate 
controls. small numbers of subject~. 
sunulcaneous investigation of muluplc 
agents and lack of separate com,idera
non of disease subsets, espeLtall't· 
coll1111c versus small intesttnal mvolvc
ment. More consistent observations 
support the use l)f low dose metro
n ,dazolc ( 10 mg/kg/day in divided 
doses) 111 active Crohn's colitis. The 
authl)r uses metron,dazole 250 mg uJ 
or qid in patients with Crohn's colitis 
or deocolitis whn do nnt respond tll 
sulphasalazme before resomng to ster
oids and as first line therapy for 
pouchitis. The acldttion of metro111da
zolc to sulphasalazme and steroids has 
proved successful in treating the steroid 
resistant or dependent pattent with 
Crohn's colitis or ileoclilitis and thb 
Jrug 1s used preferentially by the author 
111 patients with associated infectious 
complications, such as fisculae and m
flammawry masse~. Drugs should be 
tapered in parallel with their toxicities 
llnLe rem1ss1on has heen achieved: 
corticosrcrrnds before metronidazole 
before sulphasalazine. The patient must 
be carefully observed for evidence of 
peripheral neuropnthy, which should 
be anticipated 111 the patient with 
perianal disease who requires high do e 
( 20 mg/kg/Jay) metronidazole for four 
to six months. This drug should be 
stopped nnmediatcly upon evidence of 
sensory def1c1ts. 

The studies and observations 
described above provide important in
sights 111co the pathogenesis of Crohn's 
disease and ulceraLive colitis. They sug
gest that anaerobic bacteria are in
volved 111 mamtammg mflammation m 
Crohn's colitis, recurrence after ilea! 
resection w1rh ileocolontc anastomosis 
and pouchiris following colectomy. 
Anaerobic bacteria are less important 
in the pathogenesis of ulcerative colitis, 
but virulence factors such m, epithelial 
adhesion and toxin production by com
mon intestmal aerobes may be ex
tremely important. Finally, products of 
normal mtestmal hactem1 {FMLP, LPS, 
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PG-PS) 1mlucc ,md perpetuate l'X· 
perimental intestinal and systemu: 111-

flammat1on and may have a similar rnlc 
111 lBn. 

Ccrtam ,\venues tor future clm1t.al 
research 111 this area appear particularly 
promising. Ant1h1ottc protocols need 
to he opt1m1~ed for ,1ct1vc Crohn\ 
colonic dtsease and explored further as 
adjunc.nve thl'rapy for ulceram·e 
col ms. Antth1lmC preventmn of prn.t
operative recurrence of Cnihn's ileitis 
needs to be cnnfirmeJ and extended 
using nontox1L doses. Experimental 
methods to hmd or degrade pro-111flam
m.itory bauenal products need to be 
explored clinically Deconcammation 
and replacement of bowel tl1ra 111 ul
cerat1Vl' colitis should be explored 111 a 
scientific fashion. These 111vest1gatinns, 
proceeding in LOncert with exuting ad
vances m understanding mechanisms 
of ,mmunoregulauon, cellular adheston 
and cytokme blockade, should yield 
sign1fiL,mtly het cer therapeutic. alterna
tives for control of IBO 111 the near 
future. 
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