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PSSV DRUSS

Campylobacter pylori

and Peptic Disease
Therapeutic Implications

Stephen H- Caldseell, M, and Barry [ Marshall, vb

Stnce Campylobacter pylovi was solated e 1982, the organism
heas been at the cender of a growing controvensy regarding iy possble
vole i peptic disease. C pylovi o nolated o cirtually 10U of pu-
tients with histologie gastritis, and the presence of the organsm sig-
nifiantly imcreases the tendency of duodenal ulcers to relapae when
Ho-blockmy dvugs are discontinued. Infection with Copylovi alse
occtrs e 705 of gastrec wdeer patients. SO of patients with mon-
wlcer dyspepisia, and 200 of avmptomatie adults. The pathvgen can
he diagnosed by endoscopac piweh brops or nonticaseie breath fests.
While C pylort s veny sensteee to bismuth compornds, the most of-
Jective thevapny appears to be a combination of a bismuth comprord

and an antibholic,
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irst isolited in V982, Came

vlobacter pylorcis a4 unique,

spival, gram-negative or-

ganism that we now know
is assoctated with gastrits and
peptic ulcer disease.t Spival or-
ganists have bheen observed on
the gastric mucosa since the
turn of the century when the
were described inassociation
with gastric ulceration.” Never-
theless, these bacteria were ig-
nored until recently, because the
acidic stomach was thought of as
only i temporary home to a few
organisms destined either w be
destroyed by acd or, rarely, to
pass into the lower gastrointes-
tinal tract.

That such a hosule environ-
ment could host a chronic bacte-
vial infection was a remarkable
finding. In fact. € pylort infec-
tion has been documented to
last as long as four years if not
treated, and probably persists
for much longer.

C pylori is virtually always as-
sociated with histologic gastris,
and the presence of the organ-
ism significantly increases the
tendency for duodenal ulcers to
relapse when Ha-blocking drugs
are discontinued.  Although
much remains to be learned
about € pylori infection, the con-
troversy regarding its possible
role in peptic ulcers has been
far-reaching and has caused a
broad reevaluation of the clas-
sic tenets of peptic diseases.
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€ PYIORE IR PEPTIC DISEASE

COLOMITATIC .. 54008

s Eevn conued only
fea gosoad cpieichbum (Figs |
and 23 1t can, however, infect
gastric ussue in locations othey
than the stomach, such as the
epithelium of Barrett’s esopha-
gus’ and, perhaps more impor-
tantly, the metaplastc gastric
epithelium that commonly sur-
rounds duodenal ulcers. '

Morcover, € pylort can colo-
nize heterotopie gastric epithe-
lium anvwhere wong the mtes-
tinal  tract, and  has  been
observed in Meckel's diverticula
ardd in heterotopic gastric e¢pi-
thelium of the recium®™ Al
though the finding of C pylori in
these arcas suggests that the or-
ganism can exist in the stool and
that fecal-oral spread is possible,
the organism has not been cul-
wared from feces.

ADAPTIVE MECRANISMS

Natural infection with € pylont
has been observed only in pri-
mates. A related spiral organ-
ism, however, is known to colo-
nize the stomachs of cats, mon-
keys, dogs, and rats. This bac-
teriwm, Sperillum rappint (Fig 3),
is morphologicalty distinct but
shares many adaptive mecha-
misms with € pylori that allow
survival in the stomach.

€ pylori is found in the gastric tissue of 85% to 95% of
patients with kistologic gastritis.

Fger: »

The spiral shape of these or-
ganisms facilitates penctration
of gastric mucus. In addition,
both C pylort and S rappni pro-
duce urease, which splits urea
into ammonia and carbon diox-
ide. The ammonia may protect
the bacteria from gastric acid.

Human infection with an or-
ganism similar to § rappini has
also been documented.” On
Giemsa-stained  gastric  speci-
mens, this organism can be eas-
ily distinguished from C pylori by
its plump, ughtly coiled ap-
pearance and propensity to col-
onize gastric parictal cells.

T
GASTHITIS
Numerous studies have con-
firmed the close association be-

Fgore 2
Giemss stoned antrol biopsy showi
numerouws Campylobacter pylor

The onpenians oppoar In sl domps ond
wottornd issloted organioms (errows) (1,000 ». ).

{
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£ PYLORI 1R PEPTIC DISEASE

AP
{Glomsa-sioined, 1,000 x .

Human inluction, olthough rore, is sometimes swen 03 shows bere. Note the plump, tightly coled appecronce

tween O pylore and histologic
gastritis. The organism is found
in from 85% 1o 95% of patients
with this condition,

Yype A

Itis important to distinguish the
types of gastritis observed on
gastric biopsies (Table). Type
A gastritis, the lesion thought
10 cause  pernicious  anemia,
s an  auwtoimmune  Jdisease
that  predominantly  involves
the  acid-producing  portion
of the stomach (body and fun-
dus), The illness is character-
ized by a chronic inflammato-
ry infilate (most frequently a
mononuclear cell), atrophy of
the gastric glands, and the pres-
ence of sutoantibodies directed
at the parietal cells and intrinsic

i DRUG FHERAPY MAY [ony

fuctor, € pylori is not associated
with type A gastritis.

Type B

‘Tepe B gastritis affects predom-
iantly the gastric antrum and,
to a lesser extent, the gastric
body. The most common form
of chronic gastritis, type B is
strongly associated with C pylori
infection.

The histologic changes scen
in type B gastritis can be further
divided into two categories: ac-
tive (indicating the presence of
polymorphonuclear cells) and
chronic  (characterized by a
mononuclear cell infiltraie).

Does C pylori cause type B gas-
tritis? Even the most ardem
critics now generally concede
that the evidence strongly si. -

Hypochlorhydria appears to be the initial manifestation
of infection with € pylori.

ports this link. € gyl is almost
never observed in histologically
normal gastric tissue, and the
prevadence of the organism s
not ncreased i patients with
gastritis or gastropathy due to
other causes, such as Crohn's
discase, cosinophilic  gastritis,
alcohol ingestion, or the use of

| nonsteroidal anti-inflammatory

drugs (NSALDs) ™

These  associations  alone
would be inadequate 1o prove a
causal relationship. However,
Koch's postulates have been ful-
filled in wwo studies in which
healthy male  volunteers  in-
gosted  the organism ' n
both trials. within days of inges-
tion, histologically normal gas-
tric mucosa was converted to a
diffuse and symptomatic gastri-
tis with abundant € pyleri. One
subject spontaneously cleared
the organism, while the other
developed chronic antral gastri-
tis and wansient  hypochlor-
hydria.

‘This syndrome—acute hypo-
chlorhydric gastritis or epidemic
hypochlorhydria — appears 0
be the initial manifestation of
¢ plori infection. Because its
symptoms of nausea, vomiting,
and abdominal pain are non-
specific and common, the initial
event is seldom diagnosed.

Nevertheless, the syndrome
has been observed in epidemic
forta in two groups of volun-
teers who underwent multiple

gastric analvses in rescarch lab-
oramtories;  the  organism mas

have been spread by he con-
tamination of a wer pH probe.
Both epidemics have been ret

assoctated with
LI M B

rospectively
acute C pylore infecaon,

The reason that onlv some
patients are able to dear the
acute infection is unknown but
may involve difterences in both
the strain of € pylori and, per-
haps more importantly, the im-
mune status and genetic con-
stitution ol infected individuals.
C jndert infection has been de-
scribed worldwide in persons

Table

Types of Gastritis and Their
(haracteristics
Typs A
Avtsimews disass

Chronic inflommation in the hody ood fosdes .
of thy somack

Awvophy of the gusiric glonds

Producion of ankbedies egeinst paristel ool
ond intrinsk foctor

Associuted with perniciows anemic

Ty B

Prodominsatly slfects the entrom
which cowns both active forms (choraturied
by polpmerphomnciosr elf inkitration) sad
durenic forms {dharactarized by monseucesr
off jnkitration)

Aleost shways procest i putionty with deodenct
or gestric sl
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Fhe reason that onlv some
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acute mfection s unknown but
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the stram of ¢ gnlorr and. pee-
haps more importantly, the im-
mune status and geneue con-
stitution of infected mdividuals.
C jnlore infection has been de-
scribed worldwide in persons

Tuble

Types of Gostritis and Their
Charadteristics .
Typs A
Astoimmens diseoss

Chronic inflommotion in the body ond fesdus
of the stomoch

Atrophy of the gustric gleds

Production of asibodies ogoiast parietol ool
ond intrinsic lodor

Associated with periciovs eawmic

Tyoe B
Predominontly slfects the estrem
which cowses both octive Jorms (tharaderized

by polymorphoswdesr all infiltration) and
dhronic forms {chorooerized by monosudeor
off infiltration)

Almost olwoys present in potients with dvodenol
or gastric wlosrs

€ pylori may be the link between the hydrogen ion, pep-
sin, and increased mucosal susceptibility to ulceration.

Cwith aad peptic disease, bar the

Corganizi s also prosent mosome

mdividuals with asvipronmatic

D gastrins,

Among  volunteers studied
cndoscopicallv, about 2000 of
voung, otherwise healthy adudis
hatbor € pylor ' Scerologic
stuches have shown tha preva-
fence s age-related: © pylore is
tound in fewer than 54 nf (hil-
dren up to 9 vears old, 1o
105 of prople 20 10 H) vears
old, and up 1o 3047 of those over
age H0.MY A history of frequent
antacd use iy also associated
with an incressed prevalence of
seropositivity or (0 pylor.

Furthermore, although  the
mechamism of spread s un-
known, a recenmt study has
shown o markedly increased
prevalence of O pyviori sero-
positivity at all age levels among
the residents of an institution
tor mentally retarded patients.
This finding, again, suggests
the pm\ahxlm of  fecal-oral
ll.msmlssmn

DUODENAL ULCER

Ten percent of adults develop
duodenal ulcer discase some-
ume in thewr life, and 60% 1o
80% of healed duodenal nleers
recur within one vear. Current
therapy is aimed at suppressing
acud production by the stomach
or protecting the mucosa from

Eéhqm rate of 27%
tamong those in whom initial

Cacud and pepsin. Although duo-
denal ulcer patients often pro-
duce indcreased amounts of acid,

there s so much overlap i this
measurement with nonuleer pa-
tents that no dear distinetion
can be drawn between those in-
dividuals who develop ulcers
and those whe do not.

Impaired  defensive mecha-
nisms, such as mucosal bicar-
bormate pmdut'lirm o1 prosta-
glandin synthesis, have been
t'\lcmlwh studicd in duodenal
ulcer patients. Sull, no adequate
explanation for these impair-
ments has been documented.
€ pvlort may be the link between
the hydrogen ion, pepsin, and
increased mucosal susceptibility
1o ulceration,

Antral gastrits due 10 € py-
lori s found in Y99 o 100%
of duodenal ulcer patiems,'”
and gastric mctaplasis of the
duodenum  commonly  occurs
among patients with . pylont in-
fection. A recent controlled rial
demonstrated  the  continued
susceptibility of patients to re-
ulceration when € pylont intec-
ton persists after iniual uleer
healing. '

At one vear after ulcer heal-
ing. 79% of patients in whom
the imual therapy  failed 1o
cradicate the organism had an
(ndm(upu ally documented ve-
lapse. This compared with a re-

(P < 0.1

PG FHERAPY-MAY fan



C PYLORI IN PEPTIC DISEASE

Prior to testing for C pylori, putients should discontinue
antivicer drugs for at least 12 hours and antibiotics or
bismuth-containing drugs for four weeks.

therapy deared the infecton,
Morcover, the majorinn of pa-
vents who anally deared the
infection but suffered ulcer re-
lapses also had a recrudescence
ot € pyvlor infection,

Ina Lavger Gl from Western
Austriabia, mvestigators have
made  similar - obsenvations. '
Emergmg from these and other
studics s the faa that dlassic
acied suppressing therapy rarely
Miects € palorr infection and
does not heal the underlving
gastritis. Likewise, ulcer surgery
that spares the antrum (eg, va-
gotomy and  pyloroplasty  or
highly selective vagotomy) does
not appear to affed the preva-
lence of € pylard infection. ™

Thus, the pathogenesis of the
common duodenal ulcer ap-
pears to involve the effect of the
hyvdrogen on on infecied and
susceptible mucosa. The pros-
pect of more curative therapy
aimedd at O pylore and the avoid-
ance of endless oveles of acid-

suppressing  drugs  appears
Proamsing.
A0
GASTRIC ULCER
The presadence of € rlor

among gastric wleer patients is
7%, Gastrie ulcers not assock
ated with ¢ pyvlors ave related to
NSAID use and. Jess frequently,
Noanetheless,

to amahignancy.
among  patients with gostric
i BRUG THERAPY MAY 1axa

cancer, (0 pylore as also very
COMMon,

As with duodenal ulcer, ¢ pr-
fori-associated gastric uleer oc-
curs in the setting of histologic
gastritis, although the inflam-
mation more often involves the
whole stomach. (In duodenal
ulcer, the inflammation is usu-
ally localized to the antrum.)

Healing of gastric ulcers with
bismuth con pounds and anti-
biotics has been documented,
and relapse rates may be lower
after such therapy. Stll, these
data have not been correlated
with € galort status.

NONULCER DYSPEPSIA

About 50% of patiems with
nonulcer dyspepsia are infected
with C pylor, and the association
is betng actively investigated.
While theories of a causative
role for C pylori in this syndrome
are  particularly  controversial,
uncontrolled clinical trials have
supported the possibility of a
causal relationship® Indeed,
the lack of other proven thera-
peutic measures  makes  anti-
bacterial therapy an attractive
alternative.

L]
DIAGNOSIS
¢ pylore infection can be docu-
mented by several means, Prior

to testing, patients should dis-
continue all antiulcer medica-
tons for at least 12 hours and
should not have taken anti-
biotics or  bismuth-containing
substances for four weeks.

Biopsy
The most  widely  available
means of diagnosis is simple en-
doscopic pinch biopsy of the
greater curvature aspect of the
antrum  within several centi-
meters of the pylorus. Visual in-
spection of the stomach at en-
doscopy is inadequate, because
marked histologic gastritis and
C pylori infection may be present
in grossly normal ri.ucosa.
Visualization of the organism
is best achieved by the relatively
simple  Giemsa  stain.  This
method has a sensitivity of 93%
and a specificity of 100%.

CLOtest
Placing an antral pinch biopsy
into the urca-impregnated agar
of the CLOwest (manufactured,
in Australia, by Delta West and
distributed in tise United States
by ‘Iri Med) provides the most
rapid means of diagnosis; re-
sults are often available within
20 minutes (Fig 4). This test
takes advantage of the abun-
dant production by C pylori of
urease, which splits urea into
ammomnia and carbon dioxide.
The conversion of ammonia

Vinto amumonium ion causes a

vontinied an p 103
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Ciltest with antral biopsy in petient
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biopsy {bottom)
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rapid rise in pH. As aresuli the
CLOwsts pHdependem color
indhicaror  (phenol) turns ma-
aenta. Test kits should be refrig.
erated prior to use, because heat
exposure will cause an orange
discoloration  that complicates
Herpretation.

The CLOrest has a sensitivin
of 90 10 9597 and o spedificin
of 95% . Warming the test (o
body  tempergture priot w0

use increases the speeel of the

read o,

€ pylori appears to be one of the organisms that are
maost sensitive to bismuth compounds.

Breath Tests

There are also two tvpes of none
invasive breath tests, both of
which involve the ingestion of
radoactively labeled urea and
the subsequent detection of the
radiolabeled  substance in ex-
haled carbon dioxide.

The simpler of the two tests
atilizes carbon- 14, which is ol
lected when the patient blows
bubbles through a straw at five-
toten-minute intervals for a balf
hour. The samples can then be
counted on a scintillation cam-
era available in many hospital
nuclear lshoratories,

The radiation exposure is less
than that of the average chest

x-ray amcl, with 4 sensitivity of

aver 0%, the test s highly ace

curate.

C frloriappears to be amonyg the
organisms that are most sensi-
tive to bismuth compounds.”'
Ulrastructural changes in € gy
lort, mcluding loss of adherence
to epithelial cells, vacuolation,
and lysis, have been document.
cd shortly after ingestion, by in-
fected individuals, of hismuth
subcitrate,  which 15 not ved
avatlable in the Unned States,
and bismuth subsalicvhae (Pep-
to-Bivnol).

Bismuth seems to dwer en-
vymes in susceptible bactera

H

Suppression of € pylori with ¢i-
ther bismuth subcitrate or bis-
muth subsalicylate is, however,
only temporary, and relapse of
the infecton is common after
therapy with bismuth  alone.
Neither preparation has signifi-
cant acid-neutralizing capacity.

The maost cffective therapy
appears to be a combination of
bismuth and antibiotic. Borody
and his group® reported 94%
inital cearance of € pylori and
94% sustained clearance at 18
months using a nple regimen
of bismuth, tetracvchine, and
metronidazole. The most com-
mon side effect was temporary
nausea, which occurred in 329
of paticnts, Diarrhea was re-
ported in 7% of patients and
Clostridium  difficite-associated
diarrhea in 19,

We have achieved a 749 cure
rute with the combination of
metromidazole, 1o 1.5 gid, and
bismuth subsaticvie, 520 my
{or iwo tabletsy chewed four
times dailv, given for 14 10 28
tdays. When the inital isolate is
sensitive 1o metronidazole (as
judged by disk inhibition of
more thuan 20 my), the success
rate increases to 86%. In other

{arials, amoxicillinbismuth and

ervibiromvein/dismuth

i

combi-
nations have proven substan-
tiethy Tess effectve (Fig 5y

In this series of dose 1o
100 patieats, Clostnidium diffi-

| ede~associated diarrhea was not

IRUG THERAPY MAY PRy %



£ PYLORI 10 PEPTIC DISEASE

= We begin therapy with several days of bismuth alone,
followed by a variable period of combination therapy
with bismuth and an antibiotic.

fHectiveness of vorious antibiotits and a bismuth solt at one monthfollowing therapy

197.41:.202-18.

Dete from Goodwia (S, Marshell A1, Bincow £0, ot of: Provention of ivismidunsle redstoncs ie
Campylobechr pytor by wedminisition of btk sobcivek: Clnial and fn vitve solies. J Che Mool

encountered. Only 1% of pa-

tients - experienced  diarrhea,
but none had to discontinue
therapy,

In a recently published Aus-
tralian study of duodenal ulcer
relapse and C pyle ' the inves-
tigators were able to eradicate
the intection in 704 of patients
treated with bismuth subcitrate
and mnidazole an  antibiotic
stmilar to metronidazole but not
avatlable in the United States).
None of the patients treated
with ciretidine (Tagamet) alone
were cured of the infection. In
those patients who were not
cured, 34 suffered a relapse of
the ulcer within one vear (on no
mamtenance  therapy),  This

i DRUG THERAFY/MAY (uRy

compared to a one-year relapse
rate of only 21% among those
imtially cleared of the infection.

Treatment Guidelines

Because € pylorz is often difficult
to cradicate, follow-up studices
are needed one month after the
completion  of  therapy. The
carbon-14 breath test may prove
io be a partcularly  usctul
follow-up test since it is non-
invasive.

Side effects of bismuth com-
pounds are infrequent and gen-
erallv well tolerated. Patients
should be warned that they may
notice darkening of the stool
(which is negative on guaiac
testing) or temporary darkening

of the tongue. Both of these side
cffects are duce 1o the bacterial
formation of bismuth sultide
rather than true changes in pig-
mentation.

Small amounts of bismuth
normally can be detected in the
serum during therapy. Excreted
in the urine, the drug has a hall-
lite of 14 to 21 days. Because of
this long half-life, bismuth is
relatively contraindicated in re-
nal failure patients, although
there are no strict guidelines,

Bismuth toxicity is manifest-
ed by encephalopathy, which
only occurs at serum levels of
over 100 pg/L. In patients with
normal renal function, serum
bismuth levels seldom exceed 15
pg/l. at the usual dosage (520
myg lour nmes dailv), even when
the drug s administered con-
tinuously over several weeks.

Antibiotic therapy gencrally
tollows traditional guidelines.
We usually discontinue other
antinlcer medicauons  during
the 14- 1o 28-day treatment
period and begin therapy with
several days of bismuth alone,
followed by a variable (one- 1o
three-week) period of combina-
tion therapy (Fig 6).

Many patients are on other
essential medicatons, and care
regarding  drug  interacuons
should be exercised. In particu-
lar, blood clotting parameters
should be monitored in patients
receving simultancous metro-



Recent studies that have shown decreased ulcer relapse
rates foilowing eradication of € pylori are exciting.

“Duratine of ystwent veres from oo e Jowr wwks.
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Becent studies that have shown
a decreased aate of wleer relapise
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s e voy excidmg. They offer
the hope of a ane-tune cure for what
previnnty has been a chronn re-
tapang  disease associated  with
mimeraws potentiadly devastating
complications. Certamly, in the
next decade we wil see a large
number of changes m the way we
dugnose and treat peptic diseases.
Many of these ehanges wll hinge
on current studies of the role of C

pylort. ¥
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I(eeping up with...

Cancer drugs

Predicting breast
cancer recurrence

noa lexas studs uailizing

DNA How cviometny, onc
group ol women with node-
negative breast cancer were
shown to have a particulanhy
good prognosis. The investi-
gators examined 345 frozen
node-negative tumor samples
for ploidy (DN A content) and

cprofferative R s st

mated by S-phase haciion
(the pereentage o cellsin the
svathesis phase of the ocll
ovcle).

The women with divloid
(normal DNA contenty -
mors and low S-phase frac
tion had a five-vear disease-
free survival e of 90% .
compared with 70% lor the
women with diploid timors
and high S-phase hraction
and 749 tor those wih an-
cuplod (abnormal imount of
DNA) tumors regardless ol
S-phase fraction (N Engl |
Med TR 320:627-633)

Lhe authors specnate tha
for the low-rsk group (wonn-
en with diploid. low S-phase
tmors).  who  represented
2R of the study populanon,
the risks and expense ol ad-
juvant ssstemie therapy man
not he jostfed.




