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Expression of HLA-DR, costimulatory molecules B7-1, B7-2, intercellular adhesion

molecule-1 (ICAM-1) and Fas ligand (FasL.) on gastric epithelial cells in

Helicobacter pylori gastritis; influence of H. pylori eradication
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SUMMARY

There s evidenwe thal Hetieobocter prlor infection wp-regulates the expression of HLA elass 11
medecules by gastne epatheliod cells (GEC) In this study we evoluated whether GEC are capatble of
expression of costimulatory molecules in 74, pylord gastritts. The expresseon of Fasl by GEC, before and
atter eradication of A pvleri, was oalso stwdied. Thiry  padents (23 ment aged 27-81 yoars
(5367 % 1399 vears tmesn = od b with dyspepsin were siwdied. Lipper sastointestinad endoscopy
wats performed and stx biopsies were obtained (ammm, 2 = 3 corpus. 0 — 3 for Compylobacier-Like
Orgunisms (CLOY west and histalogy:, 23116 mend were A pufori - and seven (all men) were ff, pyiord

by both methads and seoved as controls, Helicobacter priori cradication thesapy wits given o B pylori”
patients and ail padents were re-enduscoped after 116 = % days. Formalae-fixed paraltin-embedded
rssue sections were stained by the ABC immunoalkaline phisphatase method, Tn & pyloni gustritis
HLADR wis expressed and comelied with disease acuvity (£ =04 L No HLA-DR was ohaerved in
canerels. In M pvlericradicated  pavients signifleunt deercase of HLA-DR was found  (antvun.
o001 HCAM-T was expressed by GEC in 80% of 74 gvford " paniears: ICAR-L expression Jid not
carrelate with mastritis parumeters and decreased significantly after ecwdication antrum, £ 000y B7-4
and B7-2 were cxpressed em H. pfort’ sampics and their expression decreased afier eradication. albeit
tenilicantly, Weak epithelal cxpression of both B7 molecules was observed inall the controls. Fast
was steadily expressed by GEC in both 1 pvberi”™ and H pelord pitients and remiined alnivst
unchanged atter eradication, These findings sugeest that GEC miy acquace antigen-presenting cell
propecties in o pndori infection theoush de powe expression ol HLA-DR amd costimulinory molecnles.
This seems W be attennued afler cradication aod resolution of mucosal inflannition. The seme cells
exhubit the capaeity w comrol the inflammatory provess. probably by inducing apoptote cell Jeads 10

wrreed

Fas-bearing infilrating lyinphocytes.

Keywords  Helicoliacier pofori gastritie epithelial cell antigen-presenting vell

costinulatory molecules  Fasl.

[NTROMICTLON

The relationship between Heficobacter pylori iofecnon. chronic
antral gastrits and peptic wleer is established [L2[0 M. pyford
infectinn also seems to be o predisposing fuctor in the develop-
ment of gastie corcinoma and gastric mucosa-associated Tym-
phoid tissue (MALT} [ymphoiea [3-3], On the other hand. there is
evidence that successful eradication of the microorganism leads to
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a great reduction of the peptic wleer recemence ruwe [910], and
some cuses to MALT fymphoma regeession {117, Thus, defining
the [actors that influence the pathophysiology of {1 pylorf
gastritis is clearly of considerable importance.

Oo o histological level, erosion of the surfiee epithelium of the
gastric mucosy i commonly observed. accempanied by infilra-
tion of the laminz propria by peutrophils, lyvmphocyies—often
organized in lymphoid follicles—plusma cells and mononuclear
cells P12, 03] The inwewsiny of the inflammatary process seems W
be affected by the dnteraction of bacterial bucweriol enzymes.
CagA. Hpopolysacchanide (1.PS)) and host iseeretor gene, Lewis b
antigen) factors [14- iG]

The derection of chemuekines (£7-C and C-X-C7) and neutrophil
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imfiltration in Iriv. mueosa indicates panicipanion of innate
nomune mectznisms [ 17] wlerews infilication of the mocosa by
#H. petori-speeific T and B lymphocytes and the detection of
£ prvelori-specilic mmune cells and antibedies in peripheral blood
show activation ol the adaptive Immune response 18-21],
Mounting of an elfeclive adaptive-lype immuneg response reguines
the presence of a functional antigen-presenting cell (APC), which
miust have the ability both W process and 1o present F polerd
peplides {xignal 1), as well as to express costimulatory mulecules
{signal 23 necessary fur the activation of specific T lymphocyles
122]. Foreign antigenic peptides ate presented (o their correspond-
mg 1 ocell veceprors by HLA class 11 molecules, whilst other
molecules such as CDRG (137-15, CDE6(B7-2) und (1254 (1CAM-1)
fanction as costimulatory ones [23.24]

Besides the above mentioned requirements for the initiation
and evolution of the imane response, it is also criticad to know
hewt the Dnmune response s tumed off and immuone cell
hemerstasis is mamtined, Taking inte consideration that imniune
reactions may lead 1o poternially dangerous alterations in nornal
physivlugy, i s cssential that they he carefully controlled or
exnngiished it the antigenic simulus enher becomes 100 greal or
is successfully climinated [23] One impoclast mechanism of
lymphocyle population size contrel s programmed vell death
(apoptosisl. T cells become apoptotic by i least twvo independent
mechanisms: (st setve dewth, which i antigen-driven in the
context ol persistent antigenic stinolus, with the Fas—Tasl, system
being @ major contributing fuctor, and seeend, passive dealh,
which oeenrs ai e conclusion of the immune response where no
further antigenic antd/or lymphokine stimulation is present [26].

In thiz sudy we investigated the  immunohisochemical
eapression of HLA-DR. B¥-1. B7-2, ICAM-1 and Fasl. in
H.opyleri gastritis and in nonmal - gusric muocosa. We also
searched for possible conrelaions between the gasrins para
meters aceording 1 Sydney ¢ fication and rthe exprossion of
ihe above mentioned molecules, ws well as for alterations in
histopathology and immunchistechemistry after erudication of
the microorganism.

PATIENTS AND METHODS

Putients

In this prospective <dudy o welal of 30 patients (23 males and scven
fernales) nged between X7 and $1 yeurs (3367 2 1399 years
imwean s b wilh dyspepic symploms were included.

B hsion criveria
Patients werg included i they were tested Fopufori T o
H,opufori by Doth methods osed, namely Campylobacter-Like
Organisins {CTOY st and  histological identification of the
microorganism. Patienls with peptic weer who esied B, polord
were eicluded, Patents whe veported any eradication therapy or
any previeus pasine surgery were cxeluded. Patients who reported
ary anti-uleer therupy or any antibiotic ar blamuth sall therapy
during the previous 4 weeks were alse cacluded. Nan steroidal
anti-inflammatory doog (NSAID) or aspirin us
coicosteroids or any  immunosuppressive therapy. pregnant
women, women of reprodnctive age who did not take efficient
contraception and putients suffering Irom severe discase of any
kind were ol included in the study.

The sty was dune in aceordance with the declaration of
Helsinki. Informed consent was given by all the patients,

. palicnis on

A KN Blackwedl So

Stuele df'.w'\r:r.r

Ali patients underwent upper Gl endoscopy and six biopsies were
takem s follows: two biopsics, one from the aneram and ome from
the corpus for rapid urease st (CLO test), two from the antrum
fanterior and prsterioe wall) and 1wo trom the comus Guanerior and
posterior walll thut were immediately fived in farmalin (0% and
sent W the Pathology Drepariment Tor histologicat and immuno-
swochemical evaluation. The paticots wha were tested positive
Tar £ prvdori were given an approprigle iniple cradication therapy
consisting of emeprazole 20 mg bid, plus amoxycillin 1 g bid.
plus clurithromyein 300 mg bid for ¥ days. Qmicprazole 20 mg gd
was given for an additional 3 weeks after eradication therapy, No
anti-uleer therapy was given 1o the patients who were tested
sutive for H. pvderi. A sevond endoscopy was performed on atl
patients | 16 = -5 days after the initial one, Tissue samples were
vaken again according o the above mentioned protocol and were
eviluated in the siame way. IUnust be painted oot that biopsy
speciinens from the initial and follow-up endoscopies were
assessed simulancously for the immunohistochemical p
in order w ensure validity of the results. Le. to avoid discrepancies
in evaluadon due o ditTerent laboratory conditions,

amelers,

Histopithology

Formalin-fised, paraffin-embedded tisswe samples weee moutinely
cut at 3 4 pom and stained with haemataxylin and eosin (H- E).
alcian blue (pH 2-5) and Giemsa,

Specimens were clussificd independently by bwo expen
pathelogists (P.GLE., PO who were unaware of the comespond-
and - endoseopic Differences in their
reports were resalved by re-cxamination awd

g clinical
independent
CUHISLIISNUS.

Gastritis paramete
metaplasia.  gland  atraphy, Hoprlesd deasity)  were praded
semiguantitatively in a scabe of 003 (0 —absent, 1 — mild,
3 — modeeate, 3 — severey based on previously reported criteria
[27.28].

findings.

s {chronic inflammalivn, activity, iotestina)

{manunohisiockemisine

Immunehistochemisiry was performed on puealiin secuong on
puly-r-lvsine ¢Sigma Chemical Coo, 5t Louis, MO-pretreated
slides, by applying the three-stuge avidin hiatin complex {ABC)
methunl. In sert. deparaffiniced and rehydrated see
incubated for 20 min at reom temperature with 14 bovine semm
albumin (B5A7 in order 1o prevem oon-specitic binding, followed
by overnight incubation at 4°C with the primary antibody
i'luble 1). Whenever necessary, anligen retrieval techiigues were
used hefore blogking serum applivation. For negative conmurol the
same procedure was followed, replacing the primary actibody
with Tris-hofTered saline CTBS) or with an imelevant antibody of
the sume animal and  isotype. Biotn-comugated  secondury
antibodies {Dako, Glostrup, Denmark) were adeled at a 12500
dilution for 43 min at room lemperature. Next, the sections were
incubated with streplavidin—biotin- alkaline phosphatase complex
(Pakoy for 30 min at roem temperature. All incebations were
stopped by three S-min washes in TRS,

For colour development fast red (Sigmal was used as the
chramogen,  Endogenous  alkaline  phosphatase  aclvity  wis
exelicled by the addition of levamirele in the substrue buffer.
which can block endogenous alkalioe phosphatase, and by the use
of appropriste negative controls, Slides were countersiained with
Muyer's Buematoxylin
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Table 1. Sudied moleeules und antigen relrieval technigues

Spucifivity

Monse, ami-HLA-DR 1:250
Lioar, anti-B7 1 10 130
Goat, anti-B7 2 (CD86y L3
Mouse, ant-1CAM-1 (CT)5a) 1:36y
Ralli, anti-FasL (C13931) 1:11H1

Dilution fovernigh incubation)

Anligen megeval eehnique Souree
Mume Tako
Heat, citrate bufter, pH 6. 20 min Sanea Cruz
Heat. citrate buffer. pH 6. 20 min fama Cruz
Heal. citrate buffer, phl 6, 20 min Zymed
Heal. citrate buffer, pll 6, 20 min Eamy Cruz

Table 2. The immunohistochemical expression of the studied moleeules in
Helivubacter peleri infeoed patients befure an after exadivarion 4n — 20)

H, pfori-infeeted

Muolecules Antrum# Compus
HLA-DK 20 fi
K AM-1 16 5
B7-1 13 10
K72 7 4
FasL 20 0

After M. pylord enndicarion

Antram™ Corpus
5 0
A (t
13 k]
& 2
20 20

HLA DR == 00K TCAM | $P 001,

Staristioad analvsis

*° lest (Fisher's exact wst) was used: the non-parametric
Wilcoxon tests for paired and unpaired measurements and
Spearman’s rank  correlation  coctficienr test were used as
appropriate. (Compuler programe: Graphpad prism Version 2.01:
Graphpad Soliware Inc., San Diega. CAL

RESULTS
OF the 30 patients, 23 (16 men) were A, pytori’ O them. 19 had
duodenal uleer (DU, three duadenal and gastric uleer (GU) and
vne had only pastiitls, Seven panicols were £ pdori and served
as contrels, Paients and controls did noet difter in age.
Helicobacrer polort was socecssfully  eradicated  in 20023
(8744 ) putients.

Histoputhelngy
In all. A pefnd” patients’ chronic inflanunation, activivy and
H. pylori density were significanily greater In the gastrie antrum
Ukan corpus (Wilcoxon: P 22001, P01 P00 respec-
tvelyr In the antom lympheid follicles were observed in 17/23
(7453 patients; atrophy  was detected o 14723 (615 and
intestingl metaplasia i W23 (39%) In the corpus, only teo
patients had mild atrophy and one had intestini] melaplasia.
Adier eradication. significant reduction of chronic inflamnon-
tion bolll o anirom and  corpus was abserved  (Wilcoxon:
P 000 P = (401, respectivel v Activity was also signiflcantly
dectoased {Wilcoxon: antram, £= 0001 corpus, no activity aler
eradication).  Lympheid  [ollicles were significanly  reduced
(Fisher's exact fest #2053 No changes In incidence of
wrophy  and  indestinal  netaplasia were vhserved  during the
follow-up perixl.

Fetrrininlehistochenmisty

Immunepositivity for the studied moleenles. exeept FasL, was
more prevalent in gastde ontrum than in corpus in all cases of
H. prlewi gastritds, probably following the inensity of inflarina-
twry response o the microorganism (Fig, L. The irunuaohisto-
chemical expression of the stdied molecules in B, prfori-infected
patients before and after eradication is preseoted in Table 2.

THA-D expression (Fig, 2ab}

In all cases (i — 23 of A pulori gastritis, immunoposilivity for
HLA-DIR by the epathelial cells was observed: the stain was maore
inense on the lower portions of the gasiic pits, Le. on the

F<0.001
20

P<0-001

Number of patients

HLA-DR  ICAM-1 B7-1 B7-2 FasL

Fig. L. Immunepositivity for Qe sucdied soalecules i pasteic atrum {71
and corpus (M} in the 20 paticats in whom the microorganism wie
subsequently eradivamsl.

45 20000 Blackwell Science Lid, Clinteat and Experimentrd fmnologe, 119:4464 471
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468 A, Archimandritis et al.

Fig, 2. (See previous page) In Helieebaeler pylori gasteitis (o) ann-HLA DR stining of cpitheliul cells is observed mainly on the
proliferating zone {(smal) arrewhead) and of Tymphoeytes on a secondary folliculsr sinieture (hge amowhewl). After soccessful eradication

Iy vnly sore |

aphocytes of & lymphoid nodule remmant tarowhead b and some scamered lymplioeyies remain BILAGDR ™ {mag. = 100).
AN stining of epithelial colls, lymphocytes and endothelial eclls trmowhead) in g case of 2 pudord gaswt

1oh Ader suecessiul

eradication o) only some endothelial cells fareows and some mogenuclear colls cemain KOAM-1T {mag. < 40800 Ani-B7. | and unti-B7-2

staining of epithelial vells and infiltrning monomuclear cells in & pyferd pastrilis beton: fe.e) and after eradication (fh

- anti-Fasl, staining

af epithelial cells and infilating mononoelear cells before (i) and after G) 2 podord eendication {mag. = 400,

proliferatiog zone. The intensily ol smining correlated with the
activity of gastritis aceonding o the Sydney classification (Spear-
man, P00 In Bopeford patients o HLAADRE immung-
staining of epithelial cells was vhserved. [n the 20 H. pvlori”
patients in whom eradication occurred, a stansticatly significant
decrease of [ILA-DR expression was observed {(Wilcoson: antrum.,
P < (001 corpus. oo HLA-DR expression after cradicalion).

ICAM-1 expression (Fig. 2ed)

Immnumuopositivity for ICAM-1 was observed on epithelial cells of
the pastric anteal mucoss in B0 of £f pwleri” patients and dicd
nat eomrelale with any of the gastritis parameters. However, i wis
marzinally correlated  with HLA-DR expression  (Spearman:
P =008y ICAM. 1 was expressed focally on the gasiric mucosa
and the positive statned epithelial cells were restricted in the
prodiferating rone. Afwer cradicution the number of patients
expressing ICAM-1 decreased significantly {Wilcoxan: anirum,
P 0015 corpus, no [CAM- L expression after eradication).

B7-JFiy. 2o f) and B87-2 (Fig. 2g.h) expression

Weak epithelial positivity fur both BY molecules was observed in
all contro] tssues, Inall # pylori-infeered tissaes (except for twa
caies, one remained tnfected atter eradication therapy), epithelial
vells were siined for BY proweins. The staining for B7-1 and B7-2
was stronger on surluee and poodilerating zone epithelial cells
compured with glandular cells and mid-foveolar regions, whereas
in four cases e exprossion of B7-1 was significanly  moce
intense than that of B7-2. The cells of intestinal melaplasia were
swined more intensely for both molecules, bat no evident
relitionship between the localization of meononuclear cells and
neulrophils and BY molecule expression was documenied, Afer
cradivation, reduction in e imensity of expression of both B7
molecules was observed.

Fusl exprossion (Fig. 21 f)

Unespevtedly. FasL invmumnopositivity was constantly chserved on
rlandular and foveolsr epithelial cells of pastric anrum amd
corps, hoth in normal and in A, pyvlori-infected muocosa, The

intensity of stain was greater on the probiferating zone of the
pastric pits and the surface epithelivm, mespeative of inflanma-
tion. However, Fasl. expression was preater in siles ol intestinal
mtaplasia and focally in sites of excessive avtive undfor chronic
imflammation. The patiern ol saining was cytoplasmic and
membranous. No signifcant difterence in intensity and distribu-
tion of stain betore and after cradication was nowed.

DISCUSKION

MNC class [ molecules are normally expressert by subset of
cells with  antigen-presenting  capacity, B lymphocytes.
macrophages and dendritic cells [291, Non-hacmatopoietic cells,
such s epithelial cells, may acguire the cupacity w deliver
antigen-speeific signals o 137 17 lymphocytes, through the
imlucible dy pove cxpression of MO class 11 medecales |03
this has been docamenied in witn [32] but also in wieo. In
inflammatory conditions [33 35, MEHCT cliss 11 expression alone,
in these non-professional AR s a poor and rather tolerogenie
stimmlus for naive 1 cells. and this has been mainly auributed
their inability o provide costimulatory signals 122,36]. As has
been shown in omany T cell proliferation  assay  models,
costimulatory signals are provided by B7 and ICAM-1 molecules
after binding 1w their ligunds, CO2ECTLA-4 and LFA-L.
rspeehively, ao the swface of T cells [24.37],

Normally, pastriec epithelial cells, as was also shown by this
stucly, do oot express HLA class 1T molecules [35], Only the HLA-
DR molecule was studied, because Us expression is dominant
against DP and DG and it s indicadve of the expression of HLA
class [ molecules on non-lymphoid tssues 32,391 Inall cases of
H. pylori gastritis, expression of the HEA-DR molecule vn the
cpithelial cells, mainly in the proliferation zone, was observed.
This was probably due 1o increased exeretion of interferon-gamng
MFN <y ) and tumour neerosis factor-alphu §TNF-a by aclivaned T
fymphocytes of the lamina propria (400 42, the density of which
is greater in this area. On the other hand. the action af these two
cytokines in the induction ol HLA-DR expression seems to he
synergistic in immature cells, such as the cells of the proliferating

a5 XK Blackwell Scicnee Lid, Clivice? and Faperinenral Tomaefugy, 119364 471
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ome. and antagomistic in more differentiated ones [43]. HLA-DR
expression correlaes significantly with the activity of gastilis and
it 35 significantly devressed after successliul . pyior cradication
Thisx may well be the result of a reductios in the excretion of
cylukines, due o the removal of foreign antigens, The observed
correlition of HLA-DR expression with the inleasity of the
mucesal inflammaory feaction sageests that the epithelial cell
Wiy dcguine AP propertics,

A has already been mentioncd, u second signal is required for
the etfective activation of T lvmphocytes [44). In our study.
immunopositivity Tor B7-1 and BT 2 was observed on gastric
epitlielisd cells, with the B7-1 nolecule showing grealer inwensity
thun the B7-2, both before and wfiler eradicstion. A reduction in the
capresgion of hoth molecubes was noted after eradicakion.

To the best of our knowledge the expression of B7 molecules
by gastric epithelid cells bas been previowsly studied only by Yo
e al. [45]. who found B7-2 expression W be higher than B7-1, at
bl protein atd mEMA levels. The resalis of our immunchisto-
cherical sty are mot fully compatibde with the aboave mentioned
findings, since we jound higher copression of B7-1 ineleculs a
H. pvlori-infecied subjeas. This may be due to the differcot
detection methods used in the two sidics. O the other hand,
there is experimental evidence considering the immine regolating
function of BT molceubes in Qe resulting Thl- o Th2 type of
imndnugity. I bas been progiosed that BY-1 expression deves the
invmune response lowand the Thi phenoype, s is the cose m
H. plowi-inflamed mucosye, while B7-2 cxpression drives toward
Th2 phenctype [46.47].

we have also olserved imounoposiiviy for both BY family
niedecules in normal matcosa, and this Snding suggests that their
rode is probably ot limited 1o costimudstion and activation of T
lvmphocyles, bt they may exhibit other, as yer anknown.
functions, Indeed, i witre experineits have shown thae B7
medecules nn the serfice of kerstinoeytes do nol necessanily
provide costimulutory siunals o support T cell profiferaion |32

HAM-1ACDAS is an adhesion/costimularory molecule of the
immunoglobulin superfumily. tal s expressed on endatielial
cells in influned tisspes and soie APC (dendritic cells. eprdermal
Langerhians cells), Coapling of T ocll LEA-T (R 1QCDIE) with
ICAM-1 has been showa 10 provide & costimulalory signal for
complewe T el activation [24] KCAM-1 s also g ligand for the
newrrapbil iecgris Mac- 1 (CBRHBFCDIE malecule [48]

in our stedy. ICAM-1 was immunohiswchenieally detected
on epithelial cells in RO of L opefond gasr cases amd this
immunopositivity  wis woi comebded  with the  histelogical
parameters of gastrilis, as they were quantilfied sceording o the
Sydocy sysiean, while it was corelned only marginally with
HILA-DI expression. Afler cradicaden. a decrease of [CAM-1
cxprossion was observed. probably due 1o the accompanying
reduction of inlunmation and cytokimes (TNF-e. WEN-y) [32].
Scheynius & Lngstram! [49.50] and Hate er al. [31] hove shown
mo expression of TOAM-D by wasicte epithelal cells. while El
Kaissount o o [39] obscrved ICAM-1 immunopositivily on
epithelial cells in o case of B polord gastritis. Furthe rmore, Crowe
et af. |52] demonsieaied up-rezulation of 1CAM-1 expres
human gastric epitheliad celd line afier L pevleri wfection. The
explanation of these conflicting resulis may be related o differem
Forins (monomeric, dimenc) of K2AM 1 in vanous cells 53] and
the observation thae MoAbs specifie for the moncigeric form may
not recognize the dimeric form [54]. Epeheliad BCAM-|
cxpression miy conibule o e pathopbysiology of I pylarf

L[]

inMamanation by three ways, Fies by acting as costimulatory
factor w0 T cells. Second. through the interaenon with Muc-1
widecule on neutreghils. providing anchoring signals W them:
indeed. in all cases with BCAM- 1 expression by epithelial cells,
neutrophils bave heen nhserved infilcating the epithelivm. Third,
based o recent expenimental data that 1CAM-] and MHC class I
co-expression selects toward Th1 immunity by down-regulaing
the prodheciion of Th2 wpe cywokines [53]. i may contribule Lo e
Thl inenere response that seenns o peedmmieate i FE gl
inflarimidion,

An ineresting finding of the present study is thal gastric
epithelial cells constantly express Faskh prolein, 1.2, irespective of
H.opvfori-related  influmination, FasL (CD951) is o wpe U
wangneimbrane protein thy belongs o the TXT family and is
expressed mainly on sctivated CD47 and CDE T cells in
Lymphoid organs such as thymus, spleen aosd lymph nodes 136]. In
non lympheid 1 mas restriched 1o the se-culled
immnnolopically privileped sites. ie. oy twomesl endothelam
and epitheliim? wnd wesns (Seoeli cellsy [57 58]0 00 should also be
mentioned thar aormal thyroeyies and thyroeyles o Hashimoto's
thyroaditis [S9]. ws well as epithelud cells in Sigien’s syndreme
[6fY), cxpress Fasi, and this exprossion hus been implicated i the
pathogentesis of those diseases. Fundennore, expression of FasL
by tomour cells has been observed in colon [61] and gasiric [62]
canvers, and thus these may cxcupe the msnune atlack.

FasL inleracts with o receptor. Fas (CD95), and its known
funcibon is W induce apaptotic cell demb w Fas-bearing cells [63].
Fusl, expression by gt epathelial cells sy conteibuie 0
sastne mucwsa physiology by two ways, Fies e Vas=Tasl.
systein 1nay be implicand in cpithelial homeostasis in nonmal. s
well as in £ pulor-inloced mucoss, by mducing spoptosis o
Fus-bearing epitheliai cells {uapublished data, [64)0 Second, i is
possible thin the imeraction of PosL on epithelial cells with Fas on
the surface of activiked lamina proprize T Tymphocytes contribuies

SUES 1By CRHC

o aown regulation of inflammaion by isducing apaprosis in Fas’

nucosi-ililinsing activaled Tymphouyles,

In conclusion. our daty suggest thas gasinic epithelal cells
acyuire features of the APC 0 ohe contest of  H palerd
infection. orchestrating 4 specific mmaune eesponse against the
RGO EaRIT,
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“Reappearance” of Helicobacter pylori After
Eradication: Implications on Duodenal

Ulcer Recurrence
A Prospective 6 Year Study

Athanasios Archimandritis, M.D., Vasilios Balatsos, M.D.,
Vasilios Delis, M.0., Zisoula Manika, M.0., and Nikolaos Skandalis, m.b.

Abstract

We estimated the rate of Heficobacter pylori “Teappearance”
and of duodenal uicer relapse up to 6 years afier eradication of
H. pylori. Qf 220 patients in whom H. pylori was eradicated.
165 were eligitie at 12 momhs to follow-up, Endoscopy was
scheduled every 12 months or whenever symproms appeared.
Baseline H. pvlori etadication was coafirmed by CLO test.
histology (hematoxylin-eosin and Giemsa stain), and cuiture.
H. pylori was tested for by the three methods at 12 months and
subseyuently by 2 methods {CLO. histology) on biopsies ob-
tained from the gestric antrum and body. We reviewed 90
patients after | year, 32 after 2 years, 13 after 3 years. 12 afler
4 years, 2 after 5 years, and 16 afier 6 years (range. 12 to 72
months; average, 2523 months: patient-vears. 3473 At 12
months after eradication. 16 of !65 patients (9.7%) were H.
pyleri positive and 5 had uicer relapse. Of 75 patients evaluated
at 2¢ months, 7 (9.3%) were M. pyiori positive and 1 (1.3%)
had ulcer relapse. Al 36 months. 43 patients were seen and |
(2.3%) was H pwlori positive and had pleer relapse (2.39%).
Thirty, 18, and 16 patients were seen at 43, 80, and 72 months.
respectively. None was A pyfori positive and fone had ulcer
relapse. Overall, 24 H. pviori-positive patients were found, two
thirds of them in the first year after eradication. fn 7 of 24
(29%, 6 smokers), ulcer recurred. None of the H. pyiori-
negative patients had vlcer reiapse. The £, pyvlori reappearance
rate was 7% and the ulcer relapse rate was 2% per patient-year,
If the |6 . pylesi-positive patients who were found the first
year are conzidercd as recrudescence. then the reinfection rate
will be 2.3% per patient-year,

Key Words: Eradication—Duodenai uleer—Follow-up—
Helicobacter pylori—Omeprazole—Ranitidine—Reappear-
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ance of H. pylori——Recrudescence—Recurrence—Reiniec-
tien—Classic triple eradication therapy—Ulcer relapse.

Some data document the association of Helicobacter
pylori eradication with a dramatic reduction In peptic
ulcer recurrence for a significant period of time after the
eradication; reinfection sate seems 10 be negligible. Thus,
in 141 patients with ducdenal uicer (DU) and in 45
patients with gasteic ulcer in whom H. pyfori was sue-
cessfully eradicated, none had an ulcer relapse after foi-
low-up of 367 and '3 patient-years, respectively; no
reinfection was observed.! Others® who studied 175 pa-
tients for 360 patient-years reported a reinfection rate of
2.2% and an ulcer recurtence rate of 1.6%. Abu-Mahfouz
et al.® in the Unijted States studied 58 patieats 5 years
after successful eradication of H. pylori and, defining H.
pylori recurrence as reinfection occurring | year after the
therapy, reported 1% H. pylori recurrence per year post-
lreaiment.

It has been suggested® thai under optimal conditions
and if reintection is distinguished from recrudescence,
the acquisition rate and the reinfection rate will be iden-
tical. H. pyiori acquisition rate varies depending on vari-
ous factors such as age, geographic area, and
socioeconomic status. Here we report results concemning
165 patients with DU who wese followed up for up 10 6
years after A, pylori eradication in a country with
roughiy 605 seroprevalence of H. pyfori-positive people
among healthy adults.

METHODS
Patients

V-e followed. for up to & years, 165 of 220 patients with
hewted DU in whom H. pylord was successfully eradicated by a
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triple-drug regimen of trpotassium-diciirato-bismuthate 125
mg four umes 2 day and tetracyeline hydrochionide 560 me
four times a day ples metronidazole 500 mg three times 2 day
for 15 days. Patients were pretreated with omeprazole 20 mg
daily or eanitidine 150 mg twice daily for 4 (o 8 weeks, Results
concerning the first 132 patients, who were seen at the end of
# 12-month follow-up, are presented elsewhere.® Patients were
excluded if they used conticostereid drups, aspirin. nonsteroidal
anti-inflammatory drugs, or any anuulcer therapy systemati-
cally. In addiion, patients with previous gasiric suigery or
severe disease of any kind were excluded.

Endoscopy

Endoscopy was scheduled every 12 months or whenever
symptoms reappeared. The endoscopes used (Olympus GIF
{T-20 fiberoptic and GIF-100 videoendoscope EVIS 1903 were
disinfecied with an automatic washing machine (CIR-CLEAN
MC-II) or manually by immersing them for 20 minutes in a
solution contamning 2% glutaraidehyde. All channels of the in-
strumeats were rinsed with this solutton, Biopsy forceps were
disinfected as was described for the endoscopes but the immer-
sion time was at least J0 minutes.

Eradication of H. pylori
At baseline, H. pylori eradication was confirmed on muftiple
gastric biopsies® by three methods: CLO test {Defts West, Aus-
tralia), histologically after hematoxylin-eosin stain, and culture.
As common practice in our pathology department, all patients
who were H. pylori dubious or negative after hematoxylin-
easin stain were reviewed using Giemsa stain. H. pylori was
considered eradicated if 2l three tests were negative at teast 4
weeks afler the triple therapy ended, Search for H. pylori was
. done by all the three methods at the first 12-month follow-up
and subsequently by twe methods {CLO and histology after
hematoxylin-eosin and Giemsa stains). Biopsies were oblained
from the gastric antrum and body as follows: CLO, one biopsy
from the antrom and one from the lesser curvature of the stom-
ach at the gastric angle; histology, iwo biopsies from the an-
trum and two from the body (anterior and posterior wally,

Criteria for Completing the Study
Patients were considered to have completed the study if they
were found H. pylori positive or if the ulcer recurred.

RESULTS

So far. we reviewed [65 patients as follows: 90 pa-
tients after © year, 32 after 2 years, 13 after 3 years, i2
after 4 years, 2 after 5 years, and 16 after § years {range.
{2 to 72 months: average, 25.23 months). Analytically,
165 patiemts (113 men. ages |18 to 65 years, 80 smokers)
were eligible for evaluation 12 months after eradication.
Eighty-one (54 men. 37 smokers) were pretreated with
ranitidine and 84 (59 men. 43 smokers) with omeprazole,
Sixteen (9.7%. 10 men) H. pylori-positive petients were
found. Of them, nine were pretreated with renitidine and
seven with omeprazole: five (3%, four men) had asymp-
tomatic ulcer relapse. Jeventy-five (75) patients were
evaluated ai the end of 24 months after eradication.

4 Chn Gpverarenterod. Volo 28, No. 4, 1999

Seven patients 19.3%, six mem) were K. pvlori positive
three were treated with ranitidine and four with omepr:
zole and one woman (1.3%. nonsmoker) had asymptow
atic ulcer refapse. Forty-three patients were examined :
the end of 36 menths and only one man £2.3%. smoker
who was pretreated with ranitidine was H. pylori positiv
and had ulcer relapse. Thinty, 18, and 16 patients wer
evaluated at the end of 48, 60. and 72 months, respec
tively. None was H. pyvlori positive and none had uice
relopse (Fig. 1}

Overall, we followed 165 patients for 347 patien:
years. Twenty-four H. pylori-positive patients wer
found. 16 of them in the first year after eradication: 1
were pretreated with ranitidine and 11 with omeprazok
In 7 of 24 patients (29%. six smokers), ulcer recurret
However, none of the H. pylori-negative patients ha
uicer relapse. None of the patients needed any systemati
antivicer therapy during the foliow-up and no patient wa
endascoped because of appearance of symptoms.

It can be calcuiated that the . pylori “reappearance
rate was 7% and the ulcer relapse rate was 2% per pc
tient-year.

DISCUSSION

In this study we found that in a country with roughl
60% seroprevalence of H. pylori-positive people amon
healthy adults,” at least 14.5% of 165 successfully &
pviori-eradicated patients were H. pyiori positive 3 vear
after eradication. Overall, the annual H. pylori reappeas
ance rate and the anmal ulcer relapse rate were calce
lated as 7% per patient-year and 2% per patient-yea:
respectively. Because each year we followed only a pa
of the H. pylori-eradicated patients, it is possible to ur
derestimate the real number of H. pylori-positive one:
However, this is an inevitable limitation of all simile
studies.

We do rot know if we are dealing with recrudescenc
of H. pylori or reinfection with H. pylori. The repore

ez Hp(+)
DU
S Patients{i

16 20 36 40 53 €D
Year

FIG. 1. The total number of p. bents, H pylor-positiv:
patients, and patients with ulcer ralapse each year of fo
low-up.
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reinfection rute varies from 0.36% o 13.7%" bui
decreases as the follow-up period progresses. Most rein-
fections (B0 1o 95%) occur within the first year of follow-
up. and it has been suggested” that they really represent
recrudescence. If H. pyvlori reappearance withia the first
year is excluded. there was a dramatic reduction in the
annual reinfection rate: from 4.2% to 0.44%.” Reinfec-
tion has been defined as the H. pyleri infection that oc-
curs ar least | year after the completion of therapy.”™
Under this definition we are dealing with recrudescence
when H. pylori infection is documented within I year
after trentment. If we consider as recrudescence the 16 .
pylori-positive patients who were found in the first year
and exclude them, then the reinfection rate is 2.3% per
patient-year, zbout twice tha reported in the United
States, under the same definition, by Abu-Mahfouz et
al.* However, it is impossible to differentiate between
recrudescence and reinfection without DNA fingerprint-
ing of H. pylori'* I is suggested* that even so, results
from the DNA fingerprinting must be interpreted with
caution because the infection could be due to a hetero-
geneous H. pylori population. For this reason, we believe
that the term “reappearance” of H. pylori is more suit-
able, describing more accurately the state of affairs.
Irrespective of the terminology, the fact is that prac-

tically all reappearances of H. pylori we observed were’

in the first 2 years of follow-up, that is, in a period within
which recrudescence can occur.!%!2 This is compatible
with the hypothesis that eradication, contrary to what is
widely held, is not successful all the time.

A practical point compatible with the results of Van
Der Hulst' is that no H. pylori-negative patient had ulcer
relapse. Thus, recurrence of DU seems to be completely
prevented after successful eradication of H. pyviori. How-
ever, the problem is how to achieve successful eradica-
tion in ail patients we treat and how “successful
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eradication” shouid be defined in routine clinical prac-
tice.
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The CLO test is unreliable in diagnosing H. pylori infection in
post-surgical stomach; is there any role of H. pylori in peptic

ulcer recurrence?

A. Archimandritis®, P. Apostolopoulos?, 8. Sougioultzis?, I. Delladetsima®,

P. Davaris® and M. Tzivras®

Aim To evaluate the validity of the CLO test in detecting
Helivabacter pyleri in patients with gastric operation and to
investigate the relationship of H. pyfori with peptic ulcer
recurrence in these patients.

Methods In this prospective study, 110 consecutive
patients, the majorlty of whom had undergone gastric
operatian for benign disease (n = 102}, were included.
Eighty patients {62 males), aged 38-B7 years, had had a
gastrectomy (10 Billroth 1, 70 Billroth 11}, and 30 patients
{27 males), aged 36-73 years, had had & vagotomy (13
vagotomy plus gastroenterostomy, 17 vagotemy plus
pyleroplasty). H. pylori was sought on multiple biopsy
specimens, using CLO test and histology (modified
Giemsa stain). The sensitivity, specificity, positive
predictive value (PPV) and negative predictive value (NPV}
of the CLO test were estimated using histelegy as 'gold
standard’.

Reswits Overall, 21 gastrectomy patients (26%) were H.
pylori-positive by CLO and 25 (31%0) were H. pylori-positive
by histology. The estimated sensitivity, specificity, PPV and
NPV of the CLO test, using histalagy as ‘gold standard’,
were 68%, 91%, 77% and 869, respectively. The CLQ test
was positive in 7% of vagotomy patients (20 of 30), while
5090 (15 of 30) were H. pylori-positive by histology. The
estimated sensitivity, specificity, PPV and NPV of the CLO
test were B7%, 53%, 65% and 80%, respectively. H. pylori
prevalence by histalogy was 50% in patients with
vagotomy and 31% in those with gastrectomy (P = 0.0787).

Introduction

The significance of Helicwbacter pyfors mfcetion in the
non-operated stomach 1s well established, and the roles
of . pyfors infeciion in the pathogenesis of pepric
uleer [ 1], gastric cancer [2,3] and pastric malt lvonphoma
[4] are widely accepted. By contrast, in the pose-
operative stomach, the exact pathogenic role of ff
prferd 15 unclear. Thus, the implicanon of A pylord
infection in the puthogencsis of recurrent peptic uleera-
tion [5-9] and the carcinogenesis of the gastric stump
110-13] is still conuoversial. Nevertheless, che Far-
opeun Magstoiche Consensus advises  that  patienes
should have F. pvfers eradicated post-operatively [14].

0954 -651X = 20040 Lipoincol Williams & Wilking

Recurrent ulcers were observed in 8/30 patients (27%)
after vagotomy and in 10/72 patients {14%) after
gastrectomy. Recurrent ulcer was documented in 6715 H,
pylor-positive patients with vagotomy (40%), and in ane of
25 H. pylori-pasitive patients with gastrectemy (4%). This
difference was significant (Fisher's exact test, P=0.007,
relative risk 5.091, 95% CI 0.819-31.64).

Conclusion The CLO test seems to be unreliable in
diagnosing H. pyfori in post-surgical stomach. The H. pylor
prevalence is higher, although not significantly, in
vagotomized patients compared with gastrectomized
patients, and in this group is closely related to the
presence of recurrent ufcer. So, at ieast in this group of
patients, it is strongly recommended to leok for and
eradicate M. pylori. Eur J Gastroenterof Hepatol 12:93-96
© 2000 Lippincott Williams & Wilkins
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There are a number of reliable methods o diagnose A
pyford infection n parients wirh intace stormach., Among
these, the wapid urcase test (RUTTY — CLO test in
particular. is ane of the most commonly used in daily
clinical practice worldwide; it 18 easy to perform and s
considered quiee reliable, wich sensitiviey 89-98% and
specificity 93-98% [13]. However, the validiey of che
CLO tese m o diagnose Jf prford infection after gastric
operation has been questioned [148].

The aim of the present scody was pwolold, First, to

evaluate in these patents the validity of the CLA) st
in diagnosing & gferd infeetion using hiswlogy as the
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fold stundard’, and second, to invesgigate che celation-
ship, if anv, of /7, pyfard infection with the reeurrence
of peptic uleer,

Patients and methods

Thiy prospective stody was performed over a 12-month
period (Aav 1996 to April 1997), One hondied aod ten
canseeutive patients of both sexes (89 men, 21 women),
apged 3687 years {(mcan 63 1 12). were included. One
hundred and two patients were operated on for peptic
ukeer discase and eighe putients for gastric malignaneies
{rwo gastric cancers, six gastric lymphomas), The mean
time mterval hetween gastric operation and the study
was 174 years (range 1-51). Patients whe reported
recent (less than 2 monchs) rreatmnent with  prozon-
pump inhihitors, Hz-receptor antugonists, bismuth salts,
suvralface and antibiodics, a5 well us rthose who had
taken any A prdest cradication therapy any time before,
were excluded. In pattents with sctive gastroincestunal
bleeding, biopsies and  CLOY st were  performed
diming a0 seeond endescopy which was performed atter
the hleeding cessution.

The paticnes were classiticd in owe groups according o
the type of the gestric operation, as follows. The
Eascrectomy group {(group A comprised 80 patients (A2
men), aged 38 B7 vears {mean 64), who had bad
gastrectomy (Billeuth 1 » = 10, Billroch [T #2 - 700 dur-
tng the last 51 vears (rom 1945 10 1996, mean time
interval betweea the gasetie resectinn and the stody
149 years). The vagotomy group {group B) comprised 30
patienes, aged 36-23 vears (27 men}, including 13 pa-
tienty {11 men} (mean age 61.5 years) who had under-
wone vagotomy and gastmenterostomy (V+G) during a
22-vear  perind  (1970-1992,  mcean  ume  interval
17 vears), and 17 paticnes (16 mend (mean age 38 vears)
whao had undergane vagoromy and pyloroplasty (V +P)
dnring a 22-year period (1973-199%, mean time interval
G4 vears). No patient with highly sclective vagownmy
was included among the paticnes {Table 1)

All paticnts were endoscoped (upper gastrointestioal
endoseopy). Pepric oleer was defined as o loss of
mucosal surface, at least Smm in diamerer, a5 meas-
ured by the opened up of the blopsy forceps. £ prdorr

Table 1 Patient characteristics

Total
Mumber of paticria 1o
Mear age [ = S0 {ycars) 63 L2
Mals ta female rabo 4.21
Timn inlerval fram aperat.on | & S0} jyears) 17 + 12

was sought in tssue specimens of gastie mucosa, using
rhe CLAY rese (Delra West, Australin) and  histology
(maodificd Giemsa staind, in pairs. The tssue specimens
were taken from the following arcas in cach group of
patients: group A - rwoe specimens from the pern-
amastomatic arca and two from the fundo-corporal
segment; group B - two specimens from the ancom,
twi from the peri-anastomotic area and two from the
corpus 1 pacients with V4G, and twe specimens tron
the antrim and two from the corpus in patients with
VP

Each specimen was examined blindly by owo expert
puthologists, whao were unaware of the endoseopic ind-
ings and the resules of the CLOY wese. Those patients
who were found m be S pyler-posinive at any site of
the stomach were considered fi pwferi-positive. The
CLAO test was evaluated 2 and 12 b after endoseopy,

Sensitivity, specificiey. posiove predicuve value (PPYV)
and negative predictive value (NPVY of the C1LO wse
were estimated using histology as the “gold swndard’,
Fisher's exact rest was used for the seatisrical analvsis,

Results

Overall, of the 110 patients studied, #f. pyfort was
found by CLO test in 42 {38% 1, and by histology in 30
{36%) lable 2%

Gastrectomy group (8¢ patients)

Overall, 21 (26%) were A, prfori-positive by CLO and
25 {31%) were A pyler-pisitive by histology. The
estintated sensitiviey, specificity, PPY and NPY of the
CLO test, nsing histology as the ‘gold standard’, were
G6H%, 91%:, 77% and BH%., respectively.

Of the 70 patients who wnderwent the Billroth IT
operation, 19 (279%) were positive by che C1LO wesoand
21 {30%) were positive by histology. OF the 10 patents
who underwent a Billroth [ operation. chrec (30%) were
f. pvleri-pastive by the CLO rest and four (0%) by
histology. ‘There was oo significant difference in A,
privr prevalence berween the two groups for either the
CLOtest (& 0.533) or histology (£ = (L3800,

Gastrentomy Vagatemy
Bi Bl V-G ¥-P
10 e 13 17
B3+ 14 BS + 11 B2 - 14 58 + 14
Bl 44 55:1 16:1
14210 018 17 : 5

B, Bilireth I; 8il, Billroth |1, ¥ . G, vagatamy and gastrocnierostomy; ¥ - P, vagaiomy and cylormplasty.
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Tebinz H. pylorip i and end wpic findl
Tatal Sastroctomy Vagolomy
Number of paticnts with H, pyloni iniection 40 {26] o5 {31)" 15(50)"
diagnosed by nistology (%)
Mumbar of patients with H. pelori infection 43 {24 21 (287" 20 (87"
diagnosed by CLO est {36}
Number of patients with ulcer during 18 [16} 10014y B {27

ondoscopy [96)

YA ODOTEY.TT P — DOGDT.

“Eight saticnis who were operated on for gastrin malignancy were excluded from the analysis.

tn this group, 19 pauents had been operated on during
the last five vears and 61 pacients more than five vears
before: the nmmbers . prfor-positive by histology
were 319 (16%) and 22/61 (36%) respectively {differ-
cnee not significant (P = 0.1535), Fisher's exact rest,
Y55 G087 -1.269).

Vagetemy group (30 patients)

The CLO test was positive in 67% (20 of 30), whereas
50% {15 of 30 were H. pyferi-positive by histology.
The estimated sensitivity, specificity, PPV and NPY of
the CLO test were B7%, 53%, 63% and 80%, respec-
ey,

Eight of the 13 patents (61%) with V40 were £
priovi-positive by the CLO test and 6 of the 13 patienrs
{465 were positive by histology; in the V+1? group. 12
of the 17 patiens (70%} were H. prfory-positive by the
CLO west and 9 of 17 (53% )} were positive by hist{:logy:
There was no significant difference in H. pylord pre-
valence berween the two groups for either the (10O
west {2 = 0.4496) or histology (£ — 0,500). Tn this group
of patients, six were operated on during the last five
vears and 24 more than five vears before; the numbers
I pyfori-positive by histology were 36 (509} and 12/24
{50%), respectively (Fisher's exacr rest, P — 13487,
differcnce not significant, 95% CI0.167-5.99}.

Comparison of the two groups

The prevalence of /. pyleri-positivity by the CLO test
differed sigmificantly (£ — Q.0001, 93% CI GLO71-0.41)
between patients with gastrectomy {group A} and those
with vagotomy (group BY however, no difference was
found by histology (P —= (L0787, 93% CI 0L191-1.072)

There was also an obvious discrepaney in the groups A
and B concerning the sensitiviey and the specificier of
the CLO test sensitivity was 68% and B7% and
specificity 91% and 53%, respectively.

H. pylori and ulcer recurrence

The eight patients who were operated on for gastic
cancer or lymphoma were not included in this analysis,
Thus, 3} patients with vagotomy and 72 patients with
gastrectomy were analysed. Recurrent uleer was docu-

meneed in 830 (27%) paticnts after vagotomy and in
1472 patients (145%) alter gastrectomy (£ — 0,123 OF
the eight paticnts with oleer after vagoromy and the
ten patients with wleer after gastrectomy, H. pyford was
documented hisologically in seven pauents (B7.3%)
and one putient (108}, respectively. This differenec
wis significant (Fisher's exacr tese, P 00,0029, relative
risk - 8.75, 95% 1 3.320-1196). Recurrent uleer was
observed in 1/25 H. pyfori-positve patients with gas-
trectomy (4961 and in /15 H. pplors-positive patienis
with vagotomy (40%). This difference was alsu signifi-
cant (Fishers exacr test, P = 0007, relanve sk =
5.001. 95% CLOB19-31.64),

Discussion

The prevalence of /. pyfard infectivn in patients who
have undergone gastric operation varies berween stid-
ies |3,7-9,16-20]. These studies were performed it a
number of counrries, with a different time interval from
the aperation and different methods used o diagnose
H. pyfort infeetion,

Listimaring, the validity of the CLO test in the post-
surgical stomach, using histology as the “gold standard’,
a method chae is casy o perform in every country all
over the world, we fonnd chac che CLO rest 15 o oon-
acceprable method for the detection of . pyderi infec-
tion in the mastreccomized patients, with sensidsiey,
specificity and PPV 68%. Y1% and 77%. respectively.
This 15 alse rrue for the vagotomized putients in whom
the sensitivity was #7%., but with a very low specificiry
{33%) and PPY (65%). As [actors which mav affecr the
validity of CLEO est, snch as ancibiotics, proton-pump
inhibirors and active gastrointestinal bleeding [21]. had
alrcady heen excluded from the present stedy, our
results soggest that che CLO wso is unrcliable o
dingnose ff. pyferd infection in the pose-surgical sto-
mach. This is in keeping with the resnles of Leung
et el [16].

Using  histology, we found a  higher prevalence,
alchough not significantly, of & pylers infection in che
vagotomy patienes (30%) than in the gastrectomy group
{31%). The relatively low prevalence of A plerd in
paticnts with sagotomy has been repored by others
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18,1609, and is explained as @ result of the bile refhx
that is observed in these paticnts, Danesh 2o/ [22]0n
a review of 36 swdies, found o ligher presalence of 1,
pvlord after vagotomay (83%), bur most of the duna
concerned were eollected afier highly selective vagor-
omy, whigh is associated with av increase in bile reflux
{23]. No patient with highly seleetive vagotomy was
included wmong our paticnts, Furtheomore, in the
sastecrnmy group, H. priery prevalence was higher in
the Billroth T group (40%) dan in the Billroth 1T gronp
{30%3 Although the difference is not significant, per-
haps becanse of the small aumber of paticnts i the
Billrath | group, a role tor bile acid reHux, which is
mnore common i Billeoch I chan Billroth L in A pedert
colonizition of the gaseric remmant could be suggested
[24]. Leivanen el [7] and Tomticchong eral [20]
found that Bitlroth [T anastomosis was followed by a
significantly  lower rate of £ pvlers infection than
Billrath | anustomaosis,

Regarding che wleer recurrence in posc-surgical sto-
mach, which was more common in vagotomy (27%)
than in gastrectomy {14%), we found that A pvfers
ifection was closely related with reenrrent wleer dis-
case in the vagotomized patients (relative nsk 3.081)
Therefore. . prfent eradicarion s strongly  recom-
mended in chis group of parents. In the gastrectomized
group, there was no sich relation, and it seems thar
some ather factors, such as inadequate gaseric rescction,
play @ more predominant role [23].

In conclusion, H. priers infection s relatively common
in paricnts after gastric operavion, but the CLA res
seems to be unreliable in diagnosing £ pplery in the
post-surgical stomach. £ ppford prevalence is higher,
although not sipnificantly, in vagotomized patients, and
in this group is closelv relured with the presence of
recnrrent uleer, So, ar Teast in chis group of paticnts, it
is strongly recommended o loak for and eadicate /.
vl
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Factors that May Affect Treatment Outcome
of Triple Helicobacter pylori Eradication
Therapy with Omeprazole, Amoxicillin, and

Clarithromycin

ANDREAS MENTIS, MD, CHARIS SPILIADI, MD, VASILIOS ARTIKIS, MD,
and SOTIRIOS A, RAPTIS, MD

Factors ailecting Helicobacter pylorf cradication rate with omeprazole (OME), elarithromycin
{CL}, and amoxicillin (AMO) have not been extensively studied. We have investigated the
effect of age, sex, smoking, ulcer discase, compliance with therapy, H pylor colonization
density, degree and activity of antral gastritis, the coexistence of corpus gastritis, and the
presence of ymphoid follicles oo H. pylori cradication rate. We studied 80 consccutive H.
prioi-positive patients, with duodenal uleer (¥ = 33} or nonuleer dyspepsia (N - 45) treated
with OME 20 mg, CL 500 mg, and AMO 1 g. cach given twice daily for 10 days. ff. pylord was
eradicated in 71/80 (88.8%. 95% CI 82-96%) paticnts. The regimen failed to eradicate the
only strain {(1.8%, 95% (1 (} —5.2%) that was clarithromycin resistant. Mlllll\’.llldte discrimi-
nant analysis showed that two histological variables (Wilks A = 0.74, ¥~ 234lLdf =2, P <

0.001}. absence of lymphoid follicles in routine gastric biopsies (F — 13.63, P < 4,001} and
coexislence of antral and body gastritis (F = 13.68, P < 0.001), significantly increased H. pylori
cradication rate. No other factor examined predicted H. pylori eradication with this regimen.
Our data suggest that body astritis is a positive and presence of lymphoid follicles in routing
gastric biopsies is a negative predictive facior of (reatment outcome with the omeprazole,
clarithromycin, and amosicillin regime.

KEY WORDS: fHelicodacier peforis follicular gastritis; omeprazole; clarithromyeing amosicilling Heficobacter pylon
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gastrilis.

Helicobacter pylori is the causative agent of antral

gastritis (1) and a key factor in the pathogenesis of
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peptic uleer disease (2). Eradication ol H. pyleni is
now the treatment of choice to cure peptic uleers and
prevent uleer complications {3, 4). Recent studics
have shown that triple therapy with omeprazole, cla-
rithromycein, and amoxicillin is an effective regimen ta
cradicate H. pylori (5). Several studies have examined
the optimal dose and duration of therapy (6, 7}, but
only a few have evaluated lactors affecting 71 pvlor
eradication rate with this regimen (5. 8). Therefore.
the objective of the present study was to investigate
whether clinical, demographic, or histological factors
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may allect H. pylori cradication rate in patients
treated with omeprazole 20 mg. clarithromycin 500
mg, and amoxicillin 1 g, each given twice daily for 10
days.

MATERIALS AND METHODS

Patients. Eighty conscoutive. symptomatic H. pyvlori-
positive paticnts with active doodenal uleer or nonuleer
dyspepsia participated to this open, prospective study, They
all gave written consent after full explanation by the inves-
tigator. The study protocol was approved by the Ethical
Commillee on Human Studics of the Department of Inter-
nal Medicine, Medical School, Athens University. Paticnts
with malignancy. pastric surgery, and chronie renal. hepatie.
or cardicerespiratory discases were excluded from the siudy.
No one paticnt had received I, pyiori eradication therapy at
agy e or antibiotics. bismuth, proton-pump inhibitars or
nonsieroidal antiinflammatory drugs during the last month
preceding the study. Pregnant or lactating women were nol
included [n the study.

Diagnosis and Treatment of H. pyfori 1nfection. Upon
admission to the study cach patient had upper gastroinees-
tinal endoscopy with biopsics (N — 8) to detine endoscopic
and histologic diagnosis, and A. pydort infection. Two antral
and w0 corpus biopsy specimens were sent for histology,
two antral specimens were used for o rapid urcase (st
{CLOAest, Delta West, Bentley, Western Australia), and
two hiopsies taken from the lesser curvature of the antrum
were sent [og culture and antibiotic sensitivity tests. Paticnts
with a positive cubture or a combination of positive CLO-
test and histology were defined as A, pvlord infected. Al
patients were treated with a 10-day regimen of omeprazole
20 mg, amoxicillin 1 g. and clarithromycin 500 my cach
twice daily. Endoscopy was repeated at {our 1o six weeks
after treatment to confirm uleer healing and &, prfor crad-
ication. Successful cradication was defined by both negative
histology and culture. Compliance with therapy was evalu-
aled by the number of tablets (total 60) used by cach
palient.

All biopsics were cvaluated by one senior pathologist,
wha was blinded 1o the treatmem results. A modified Gi-
cmsa staining was used to detect M. pyleni in biopsy speci-
mens. The Warthin-Starry lechnique was employed for
negative cases. Degree and activity of gastritis were as-
sessed by hematoxylin—cosin stain and classified according
o the Sydney System as none, mild. moderate. oF severe
{9}, The following four-point scale was used 1o prade /£
ylori colonization density (absent = (), few — 1, dense = 2,
teavy — 3). Follicular pastritis was evident hy prominent
lymphoid follicles with surrounding mantle zone and
ptasma celis, with no lymphoepithelial lesion {10).

Helicobacter pylori Cullure and Antibictic Sensitivity
Tests. Biopsy specimens wers cultured on Wilkins-Chalpren
anacrobe agar (Choid CM619) supplemented with 7%
horse blood, 10% horse serum. and aotibiotics {Dent’s
supplement, SR147E, Oxetd) at 37°C under microaerobic
conditions for up 1o seven days. Colonics of typical appear-
ance. Gram stain, and positive for both catalase and urease
production were identified as # pylord. Minimal inbubitory
concentrations {MICs) of metronidazole and clarithromy-
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¢in were determined by the agar dilution method, using
Mueller-Hinlon agar supplemented with 75 sheep Blood
and containing the antibiotics to be tested at the designated
concentrations as previously deseribed (11). The minimal
inhibitory concentration was defined as the lowest antthiotic
concentration al which no M. pylori growth could be ob-
served. The cutoff concentrations used o define resistance
were: =1 mgfiter for darithromycin and =8 mgiliter for
metrotidazole.

Statistical Analysis. All data were stored in JBASE soft-
ware {Microsoft Access 97, Microsoft Corp.). Analysis of
the results was performed with the Statgraphics Plus 2.1
statistical package (Manugistics Inc.. Statistical Graphics
Corp.. Rockville, Maryland). Qualitative data were assessed
by x test with Yates correction, as appropriate. Numerical
data were cxamincd for oormality by the goodness-of-fig
tests and the Kolmogorov-Smirnoy one-sample test. Non-
normally distributed data were analyzed by the nonpara-
metric Mann-Whilney (Wilcoxon) two-sided W test, Mului-
variate discriminant analysis with a torward stepwise
selection was used to identify variables with the strongest
influence on treatment failure or success. £ < (.03 was
regarded as significant.

RESULTS

Eighty consccutive If. pylori-positive paticnts, 51
men and 29 women, median age 46, {range 23-7%)
years, 33 wilh active duodenal ulcer and 45 with
nonuleer dyspepsia were studied. Thirty-eight of
the B0 patients were smokers. H. pvlori was eradi-
cated in 7180 (R8.8%, 95% CI 81-96%) patients.

. Five (6.3%, 95% CI 1-11.6%) patients reported

minor treatment side effeets (mild diarrhea - 2,
stanatitis = 3), but (here were no dropouts from
the study. No patient was lost to follow-up. Com-
pliance with therapy. ic. number of tablets taken,
was nol significantly different between patients whe
had and had not successfully eradicated FL pylor
{60, 36-60 vs o, S8-00 tablets, W = 250, P =
0.25). Eradication rate was not significantly differ-
ent in parients with duodenal uvlcer or nonulcer
dyspepsia (29/35 vs 42443, ¥ = 3.04, P = 0.08). The
effect of age on H. pviori cradication rate was
studied after categorizing all 80 patients into age
groups (21-30, 31-40, 41-50, 51-60. 61-70, 7[-80
years). There was no statistically significant differ-
ence in £ pylori eradication rate among the six age
groups (x* = 5.44, df — 5, P — 0.36). Gender and
smoking starus did not significantly affect H. pylori
eradication rate. The results of the histological
paranmelers studied are presented in Table 1. De-
gree and activity of antral gastritis and H. pylorf
colonization density were not significantly related
to treatment outcome. However, H. pylort eradica-
tion rate was significantly different (lower) in pa-
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FAUTORS AFFECTING CURL OF H. Pyior

Tasre 1, COMPARIZTS OF GRADED (MEDAr, Rant:)
HisTOLGGICAL PARAMETERS STUDIED BETWERY SUCCLISIGLLY
ARD UNSUCTESSEUT LY TREATED PATIENTS

Eradivated  Nencradicated
[ N —9) Worest®
Grade of depree 213 2.1-3 o En
Girade of activity 2,13 2,1-3 ro-032
Grade of atrophy 2,03 L3 P28
FI. pylor colonization
density 211 2.1-3 foone
Begroe of body
gastrilis 2.0-3 -2 £ —0.013

* Mann-Whitaey (Wilcoxon) two-sided W otest.

ticnts with lymphoid fellicles than in those without
(16/23 vs 55/57 x* = 5.4, P = 0.02). Paticnts who
had both antral and any degree of body gastritis
had a significamly higher /1 pylori eradicavion rate
as compared with those who had only antral gasiri-
tis {40741 vs 31739 ¥* = 485, P = 0.03) (Tahle 2).
Helicobucter pylor straing were isolated by culture
of the gastric biopsy specimens from 68 of the 80
patients studicd. Fifty-seven isolates were available
for susceptibility testing. Twenty-five of 57 (43.9%,
95% €I 31.0-56.7%} H. pylori strains were metroni-
dazole resistanl and 1/57 (1.8%, 95% C10-5.2%) was
clarithromycin resistant. The regimen failed to erad-
icate the strain that was resistant to clarithromyein.
Fighty complete cases were used to develop &
model 1o discriminatc among two levels of £ pylori
eradication, e, success and lailure, Using a slepwise
selection algorithm, il was found that two vanables
(Wilks & = 0.74, ¥ — 23.41, df = 2, P < 0.001), e,
absence of lymphoid follicles from routine gastric
biopsies (F = 13.63, P < 0.001) and cocxistence of
antral and body gastritis (F = 13.68, P <2 0.001), were
both significantly related to H. pyfori eradication rate.

TasLl 2, PRESENCE OF FOLLICUIAR GASTRITIS, GASIRLIE
LIMITED T ANTRUM AxD BOTIT ANTRAL AND ANY DUEGREGL
CORPLIS GASTRITIS”

Fradicated  Noreradicored

N =7 N — 9 Tomf
Follicular pastritist 16 7 23
Absence of lvpiphnid folliclest 35 2 57
Antral gastrtist 2 g 39
Antral plus body gastritist Eit] L 41

= The resuits are presented separately for successfully and unsig-
cessfully treated patients.

TP -0

T# - 03
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DISCUSSION

It has recently been suggested that £f pylori erad-
ication rates lower than 8% are not accepted nowa-
days (12). Therefore, factors aflecting treatment faii-
ure should be identified. Overall. it has consistently
heen shown that patients’ compliance and antimicro-
bial resistance are key factors of treatment outcome,
whalever the regimen used (13-15). In this study we
have evaluated factors underlying treatment failure of
H. pvleri therapy other than insufficient compliance
und microbial resistance (o antibiotics. This was pos-
sible because our patients had excellent compliance
with the omeprazole—clarithromycin-amoxicillin 10-
day therapy and we encountered only one H. pylori
strain resistant to clanthromyein.

Our data show that gender. smoking, and age of the
paticnt do not atfect treatment success. Advanced age
has been associated with improved bacterial eradica-
lion in certain studics (14, 15). Theoretically, ad-
vanced age could favorably affect treatment outcome
by reducing acid output (16, 17), which may facilitate
the bactericidal effect of antibiotics. Qur data do not
support such a relationship, possibly because of the
rclatively smatl number of elderly patients included in
our study.

The influence of pretherapeutic histological pa-
rameters on H. pyfori eradication rate is still contro-
versial. Certain studies have shown that paticnes’ gas-
tri¢ histology may affect H. pylori eradication rate {14,
15). 1t has heen suggested thal high scores of degree
and activity of antral gastritis may favorably affect
treatment outcome, supparting the idea ol facilitated
diffusion of antibiotics into the inflamed mucosa. In
the present study neither the degree and activity of
antral gastritis nor H. pylori colonization density of
the gastric mucosa predicted treatment outcome,
However, we encounlered only ning treatment fail-
urcs, and the statistical analysis of factors related to
failure of the three-drug regimen have a marginally
signiticant probability level.

Our data suggest thal the coexistence of antral
aaustritis with any degree of corpus gastrilis is a favor-
able predictive factor of eradication therapy. Corpus
gastrilis prevails in gastric ulcer patients and compro-
mises pastric acid output (18, 19). It thercfore in-
creases intragastric pH, facilitating the bactericidal
efiects of antibiotics (20). In contrast, the presence of
lymphoid follicles was the only factor adversely affect-
ing FI. pvlost eradication rate with our regimen. The
normal gastric mucosa contains scant lymphaocytes.
The development of lympheid follicles in gastric mu-
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cosa indicates B-lymphogyte proliferation and repre-
sents an immune response 1o common L pvlor-
associated antigens (213, The importance of follicular
gastritis is that it may progress (o overt MALT lym-
phoma. The reported wide variation {14-72%) of the
prevalence of follicular gastritis (22-24) probably im-
plies differences in the degree and extension of a
commonly observed immune phenomenon, which
rather represents host- than strain-dependent pro-
cesses (23). The low prevalence ol [ollicular gastritis
we have found (28.8%%) is probably 1elated to the
following factors. First, we evaluated only lymphoid
follicles and not lymphoid aggregates. Sccomdly, bi-
opsies were processed “routinely” regarding the num-
ber of tissue sections, and finally no special staining
was employved. We have therefore probably detected
only cases with dense follicle formation in the antral
mucosa, ic, scvere follicular gastritis. Severe follicular
gastritis, therefore, might represent a marker of some
yel unknown host factors, ic. host genctics, HLA
haplotypes, possibly interfering with H. pylori eradi-
cation {26).

In conclusion, our data suggest that patients with
body gastritis may have a more favorable treatment
oulcome with the omeprazole, clarithromycin, and
amaoxicillin 10-day regimen. In contrast, the presence
of lymphoid follicles in routine gastric biopsics indi-
cating severg follicular gastritis may be a histological
marker predicling poor freatment responsc. Since
follicular gastritis has been recently implicated in the
development of gastric MALT lymphoma (27) and
mplecular techniques could define follicular pastritis
patients at risk for subscquent development of this
tumor {28), it is very important further to define
follicular gastritis related factors, which coutd prevent
H. pyiori eradication.
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CASE REPORT

3

Helicobacter pylori-Associated Protein-Losing
Hypertrophic Gastropathy with
Hypercholesterolemia
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SOFIA KOUKOURAKIL MD. ELENI OECONOMAKI, MD, MARIA TZARDI, MD,
NIKOLAQS KARKAVITSAS, MD, and ELIAS A, KOUROUMALIS, MD, PhD

KEY WORDS: protein-lasing gastropichy: Menuetner's disease; Helicobacter pylori, hypoproteinaemia: hypercholes-

terolemia;, “Te-labeled albumin,

Hypertrophic gastropathy (HG) is a rare clinical en-
tity of unknown ericlogy. There are numerous crite-
ria, classifications, and names given to entities asso-
ciated with thickened gastric folds. However, the firm
diagnosis of Menetrier's disease should be reserved
for patients with giant gastric folds, hypoaibumine-
mia, and characteristic histological features (1). Bay-
erdorffer o1 al, in a retrospective study of 138 patients:
detected Helicobacter pylori (HFP) infection in more
than 95%% of cases with hypertrophic gastropathy. and
a possible etiological role in the pathogenesis of the
disease has been proposed (2). [1 has been suggested
that Menetrier's disease may represent a hypersensi-
tivity reaction to an HP antigen (3}. Another study
concludes that giant-fold gastritis is indeed a special
form of HP gastritis and eradication of the organism
in these patients helps to distinguish it from other
conditions with giant folds (4). According to several
reports (1, 2, 4-9), etfective HP eradication induces
remission of protein-losing HG, and it seems rational
to apply such treatment in these patients,

We present here two patients with HG, gastric
protein loss documented by radionuclide studies. hy-
percholesterolemia. and HP infection who experi-
enced clinical. biochemical and scintigraphic normat-
jzation after eradication of the HP infection.
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CASE REPORTS

Case 1. A 43-year-old man, was admitted to our depart-
ment in December 1995 with epigastric pain, postprandial
fullness, and facial and lower extremity edema of at least 3
years derasion. He also had B-thalassemia minor. On ex-
amination he had symmetrical lower limb pitting ¢dems
and signs of right pieural effusion without evidence of right
heart faijure. Hepatic and eenal function were normal. and
there was no protein in the urine. Laboratory investigations
showed hemoglobin level and red bleod cell count compar-
ible with a S-thalassemia trait, total serum protein 4.1 gidl
{normal: 6.2~-8.3 g’dl) with albumin 1.5 g/dl {normal: 3.5-5
gidl), and a low caleium [evel at 6.9 mg/dl {noemak: 8.2-10.6
mg/fdl). Ceruloptasmian, transferrin, C3 componenl of com-
plement, and immunoglebulin G (IgG) levels were all re-
duced at 79%, 69.3%, 82.4% and 44.5% of the lawer limits
of normal, respectively, whereas «,-antilrypsin, C4, IgA.
and 1gM levels remained normal. He had an increased
serum cholesterol level ar 418 mgtdl (normal: 140-200
mgdl). Serum gastrin was normal Other tests and an
extensive investigation for malabsorption or an occult ma-
lignancy were negative.

Chest x-ray revealed a right pteural efusion; abdominal
ultrasound and computed tomeography showed minimal free
peritoneal fluid and gross thickening of the gastric wall.
Gastroscopy revealed diffuse mucosal edema and umbili-
cated lesions throughout the stomach. Examénation of the
biopsy specimens showed hypertrophic gastritis with the
presence of HP organisms and normal counts of intraepi-
thelial Jymphocytes. Serial scans performed after ™ Te-
labeled albumin injection (human serum albumin-Sn-"*"T¢
injuctable solution. CIS Bio laternational} dermonsirated
isatope migration inw the stomach lumen (Figure LA}

The putient was tredted with omeprazole, 20 mg plus
amoxicillin. | g, and clatithromyein, 300 mp. twice daily for
10 days. On examination after avo months, the edema was
reduced bul protein levels were siill abnormal. Gastroscaopy
revealed no macroscopic improvement and HP infection.
although limited, was still histologically present. Therefore.

1843
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Fig 1. (A) “™Te-labeled albumin extravasation in the site af the stomach fhefore reatment], (5 stomach). (Bp Mo evidence of the

MY o abeied albumin exiravasation (after treatment).

the patient started therapy with bismuth subeitrate 120 mg
four umes daily, in combination with omeprazole, clarithro-
mycin and ornidazole for 14 davs. Two menths laser the
cdema had disappeared, biochemical tests became normal,
endoscopy revealed only mild ervthematous gastrius. and
histology showed complete eradication of 1P, Repetition of
serial scans afier **"Te-labeled albumin injuction did nol
demuonstrate isolope migration into the gastric lumen (Fig-
ure 1B), Twao years afler the diagnosis, he remains symprom
free. with normal serum albumin and cholesterol.

Case 2. A 21aear-old female. without relevant previous
medical history. was admitted in September 1996 with bi-
tateral lower limb cdema and weight Ioss. She also com-
plained of fatigue and dizziness, She denied any abdomina
discomfort and had normal bowel movements, Prelintinary
laboratory investigations showed hypoproteinemia without
proteinuria and normal liver function tests. Total protein
was 4.4 gidl, with albumin 2.1 gidl. 8.-globulins 0.3 gl
(normal: 0.7-1.1 g di) and v-globulins 0.4 gidl (notmal:
0.5-1.6 gal), The 1¢G level was reduced to 7% of the
lower limit of narmal. whereas [gA and 1gM were within
normal range. Gastrin, e -amitrypsin. ceraloplasmin. trans-
ferrin. and components of cumplement were also within
normal limits. Cholesterol was elevated (290 mg-dh, while
inglyeerides were normal, Other malabsorption tests did

1544

pot show any abnormality. Abdominal computed womaogra-
phy showed asymmetrical thickening of the gastric wall.
Serial scans after *"Te-labeled atbumin injection revealed
isotope migration intoe the stomach lumen. On endoscopic
examination snd barium meal, markedly thickened and
edemataus folds were noted in the fundus and body of the
stornach without erosions or active peptic ulcer. The esoph-
agus, antrum, and duodenum were normal. and saate biop-
sies of the gastric folds were ohtained. Histology of the
hiopsics was compatible with Menetrier's disease with the
presence of HP {Figure 2).

The patient was treated with omeprazole. 24 mg. amoxi-
cillin. 1 g and clarithromyein, 500 mg, twice daily plus
bismuth subcitrate 120 mg four times daily for two weeks,
Two months later. there was no evidence of the lower
extremity edema, The serum total protein was 7.2 gidl
albumin § gidl, and cholesterol 182 my dl. Endoscopic and
upper gastrointestinal x-rav examinations revealed normal
gastric folds and there was no *™"Te-labeled albumin secre-
tion into the gastric lumen. Microscopically, there was only
residual superficial gastritis with absence of HP infection.
One vear later the patient remaing asvmptomatic with nor-
mal laboratory values.
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DISCUSSION

Protein-losing gastropathy is a life-threatening con-
dition characterized by imtractable hypoproteinemia.
Benign gastric disorders associated with excessive
protein loss into the stomach. except Menetriers
disease, include hypertrophic hyvpersecrctory gas-
tropathy (10). allergic gastropathy {11} and lympho-
cvtic gastritis (7, 12). Several mechanisms are inerim-
inated in this loss of protein, including increased
mucosal permeability secondary to disrupled mucosat
architeeture, mucosal inflammation, and lymphatic
obstruction dug to dilated mucosal lymph vesscls or
increased lymphatic pressure {12} The leakage of
scrum proteins appears to be independent of their
maolecular weights, and reduced levels of scrum
vy-globulins, transferrin, and ceruloplasmin develop
during active disease (13). Protein loss 15 not associ-
ated with either increased fecal far excretion or car-
bohydrate malabsorption,

[n the first patient, there was no typical endoscopic
or histologival evidence of Menetrier's disease. The
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Fig 2. Body mucosa with foveolar hyperplasia. (&) H&E. <100 (B} H&E, =< 16d.
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genetic term hypettrophic protein-losing gastropathy
should be preferred for this case. Alternatively. the
case could be presented as one of giant fold gastritis
secondary to HTP infection, which mimics Menetrier’s
disease, as has already been deseribed (6). The diag-
nosis of authentic Menctrier's discase should bhe re-
served lor the second patient with lypical giant gasiric
folds, especially in the tundus and body, hypopro-
teinemia, and characleristic histological features of
foveolar hyperplasia. atrophy of the glands and in-
creased mucosal thickness,

[n both cases peripheral edema was the prominent
symptom and other digestive and cxtragastrointesti-
nal manifestations were largely overshadowed. Hy-
poalbuminemia was also responsible for the free peri-
toneal fluid and pleural effusion in the first patient.
Dvspepsia and ¢pigastric patn are common com-
plaints in patients with hypertrophic protein-losing
gastropathy {123 Loss of substantial guantities of
albumin into the gastric lumen s not wsually accom-
panied by diarthea in protein-losing gastropathy be-
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cause hypoalbuminemia does not develop rapidly and
intestinal mucosal edema as a result of decreased
submucosal oncotic pressure does not occur. The
decrease in serum proteins and hypocalcemia seldom
cause clinical problems; thus hypogammaglobuline-
mia is not associated with an increased susceptibility
to infections and frank tetany is not observed.

A remarkable increase in serum cholesterol levels
during the hypoalbuminemia was noted in our pa-
tients, which regressed with normalization of the al-
bumin value after treatment. The exact mechanism by
which the albumin reduction determines the increase
of cholesterol is obscure, it has been attributed to a
compensatory phenomenon leading to increased syn-
thesis of low-molecular-weight proteins by the liver,
including LDH and high-density lipoproteins, in or-
der to compensate for the fall in the colloid osmotic
pressure that results from the reduction of albumin
(14).

The e,-antitrypsin is degraded in the gastric lumen
and «a,-antitrypsin clearance can not serve as a mea-
sure of albumin loss into the gastric lumen, whereas it
is a sensitive marker of protein leakage occurring
beyond the pylorus {12). Intravenously administered
radiolabeled proteins allowed accurate determination
of the site of abnormal protein extravasation in the
gastric lumen in our patients. Radioisotopic tests
using **Tc-labeled albumin have been performed in
patients with protein-losing gastropathy (4, 5, 12), and
it seems that this scintigraphic technique is best for
detection of protein Jeakage into the stomach.

According to recent data, more than 90% of cases
of HG are associated with HP infection (2). This
encouraged treatment regimens aiming at eradication
of the organism with clinical, endoscopic, and histo-
logical remission of the disease (2, 7, 9, 12}. In the
above studies the patients were treated successfully
with H,-receptor antagonists, proton pump inhibi-
tors, and/or antibiotics. In our first patient triple
therapy proved unsuccessful, but the addition of bis-
muth subcitrate had the desired effect. Further stud-
ies are needed 10 assess a possible superiority of
bismuth in this condition.

The resolution of protein-losing gastropathy in our
patients after eradication of HP strongly suggests the
possibility for an etiological role of this organism. On
the other hand, according to some authors, the prev-
alence of HP infection in HG has been reported to be
rather low, ranging between 30% and 40% (1. 15). In
these studies the detection of HP was mainly based on
histology. if scrology tests to detect past infection
were used, the association of HP infection might have
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proved stronger. In addition, some authors (3, 16)
suggest that HG might represent an abnormal re-
sponse to a local antigen to which the patient has
become sensitized, and this antigen could well be HE.
Animal studies provide further evidence for this hy-
pothesis. It has been shown that infecled transgenic
mice developed sustained anti-H. felis serum immu-
noglobulin & antibody responses, and one year after
infection severe adenomatous and cystic hyperplasia
of the surface foveolar epithelium was observed (17).
Although the exact pathogenetic role of HP infection
remains unclear, the dramatic therapeutic response
of our patients to eradication therapy indicates that
this treatment should be strongly recommended to
patients with HP-positive hypertrophic gastropathy.
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Predictive Factors and Prevalence of
Follicular Gastritis in Adults with Peptic
Ulcer and Nonulcer Dyspepsia

SPIROS D. LADAS, MD, THEODORE ROKKAS, MD, FhD, SOTIRIOS GEORGOPCOULOS, MD,
PANAGIOTA KITSANTA, MD, CHRISTOS LIATSOS, MD, PARASKEV] EUSTATHIADOU, MD,
ANDREAS KARAMERIS, MD, CHARIS SPILIADI, MD, and SOTIRIOS A. RAPTIS, MD

Follicular gastritis is an important histological entity, because it may progress 1o overt gastric
MALT lymphoma. However, there is no universal agreement on whether there is any
correlation of follicular gastritis with histological features of the antral mucosa or on the
prevaience of follicular gastritis. To shed further light on these issues, we studied antral
biopsies obtained from 735 aduit patieuts, who had participated in six consecutive clinical
trials. They included 348 patients with duodenal ulcer, 82 with gastric uleer, and 305 with
nonulcer dyspepsia. The Sydney classification system of pastritis was used, using a score of
0-3 to grade degree and activity of inflarnmation, gland atrophy, intestinal metaplasia, and A.
priori colonization density. Follicular gastritis was defined as prominent lymphoid follicles
with no lymphoepithelial lesion. None of -the H. pylori-negative patients (¥ = 159} had
follicular gastritis. Among H. pyleri-positive patients, 80340 (23.5%) with ducdenal ulcer,
577 (6.5%) with gastric ulcer, and 20/159 (12.6%) with nonulcer dyspepsia had follicular
gastritis (P < 0.001). Multivariate discriminant analysis selected the following four significant
predictor variables for follicular gastritis (Wilks A = 0.91, x* = 70.6, df = 4, P < 0.001):
gastritls sum score, atrophic gastritis, age of the patient, and disease. The prevalence of
follicular gastritis was linearly correlated (y = 24.55 - 0.98x, r = —0.62, F;,; = 6.12, P =
0.03) with the age growps of the 576 H. pvlori-positive patients studied. In conclusion,
follicular gastritis is highly correlated with . pylori-caused severe, active gastritis. It is mostly
prevalent in the young H. pvlori-infected patients with duodenal ulcer.

KEY WORDS: follicular gastritis; Helicobacter pylori; duodenal uleer; gastric uleer, nonulcer dyspepsia; MALT
hmphoma.

Follicular gastritis is characterized by hyperplasia of
lymphoid follicles in the gastric mucosa. The close
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association of Helicobacter pylort infection with follie-
ular gastritis {1, 2) suggests that H. pylord has anti-
genic propertics that condition lymphoid tissue hy-
perplasia in gastric mucosa. Indeed, regression of
follicular gastritis has been observed following H
pvleri eradication (3, 4). Furthermore, it bas recently
been shown that follicular gastritis harbors the clonal
B cell that may give rise to mucesa-associated lym-
phoid tissue (MALT) lymphoma {3). Therefore, di-
agnosing severe follicular gastritis may be of clinical
importance, since it could be the first step in identi-
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fying a group of patients at risk of developing gastric
low-grade MALT lymphoma.

The prevalence of follicular gastritis has been stud-
ied in adult patients with duodenal or gastric uleer or
gastritis {1, 6-10) but not in nonulcer dyspepsia. In
addition, there is no universal agreement that the
histological features of the antral mucosa or the col-
onization density by H. pylort are correlated with
follicular gastritis {4, 6-10). To shed further light on
these issues, we have studied antral biopsies taken
from adults with duodenal ulcer {DU), gastric ulcer
{GU), and nonulcer dyspepsia (NUD). These pa-
tients are known to have a high prevalence of H. pylori
infection of the gastric mucosa.

MATERIALS AND METHODS

We used antral mucosa paraffin tissue blocks and slides
from six consecutive clinical trials of patients with duodenal
ulcer, gastric ulcer, and nonulcer dyspepsia performed in
our institutions during 1994-1997. For the present study
only biopsies at the entry of patients to the trials were used.
No patient had recently received H. pylort eradication or
nonsteroidal antiinflammatory drug therapy.

One or twvo antral biopsies were available from each
patient. All biopsies had been obtained by using the Olym-
pus FB-24Q biopsy forceps, which provide adequate gastric
mucosa biopsy specimens (11). Biopsies were stadied in
sections stained with hematoxylin-eosin and Giemsa by two
experienced pathologists. No special techniques were em-
ployed. For each biopsy, results were written in specially
designed charts, including patients code number, age, sex,
and disease (DU, GU, NUD).

Histelogical parameters, such as degree of gastritis (evi-
dent by infiltration of the gastric mucosa by lymphocytes
and ptasma cells}, activity of inflammation {shown by infil-
tration with polymorphonuclear neutrophils), glandular at-
rophy, and H. pylor colonization density were also graded
according to the Sydney classification system {12} and re-
corded in the data chart, The follewing four point scales
weie used to grade gastritist normal = 0, mild = 1, mod-
erate = 2, severe = 3; and M. pylord colonization density:
absent = 0, few = 1, dense = 2, heavy = 3. The two main
forms of intestinal metaplasia {complete and incomplete)
were pooled and graded as present or absent. Follicular
gastritis was defined as prominent lymphoid follicles with
surrounding mantle zone and plasma cells, with no lympho-
epithelial lesion {13).

Data Analysis and Statistics. All data were stored in a
dBASE software [Microsoft Access 97, Microsoft Corp.)
and analyzed by the statistical package Statgraphics Plus 2.1
{Manugistics Inc.. Statistical Graphics Corp.). Qualitative
data were assessed by chi-square test with Yates’ correction,
as appropriate. Numerical data were examined for normal-
ity,. Nonnormally distributed data were analyzed by the
nonparametric Kruskal-Wallis test,

Multivariate discriminant analysis with a forward step-
wise selectipn algorithm was used to investigate whether
age. sex, disgase (DU, GU, NUD), H. pylon colonization

Digesuve Duvoses and Sciences. Voi, 44, No. 8 (June 1999}
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density, and histological parameters {predictor variables}
may discriminate between two levels (present, absent) of
follicular gastritis (dependent variable). The objective of
this analysis is to prediect the group into which a new case is
most likely to fall or to obtain a small number of predictor
variables for foliicular gastritis. To simplify statistical anal-
¥5i5. & StM gasiritis scote was obtained by adding the prade
of degree and activity of gastritis in each case. Discriminant
analysis and not regression analysis was as regarded most
appropriate for our data, because follicular gastritis {depen-
dent variable} is categorical and not metric.

Simple regression analysis with the best-fitting curvilinear
model to our data was used to evaluate correlation of
follicular gastritis prevalence with parients’ age grouwps, as
well as the grade of A. pyvlerd colonization of the antral
rmucasa with gastritis score. P < 3% was regarded signifi-
cant.

RESULTS

Baseline Data Analysis. Antral biopsies from 733
(99.095) out of a total of 742 patients who had par-
ticipated in six consecutive clinical trials were avail-
able for study. Three hundred forty-eight patients
{266 men, 82 women) had duodenal ulcer, 82 patients
{55 men, 27 women) had gastric ulcer, and 305 pa-
tients {222 men, 83 women) had nonulcer dyspepsia.
The median age of the patients with gastric ulcer (35,
range 28-78 years) was significantly different from
that of patients with duodenal ulcer (47, range 1890

" years) or nonuicer dyspepsia (43, range 18-85 year-

s){(Kruskal-Wallis T statistic = 27.9, P < 0.001).

The gastric mucosa of patients with duodenal ulcer
or gastric ulcer was more often colonized by H. pylori
(97.7 and 93.9% respectively) as compared with pa-
tients with nonulcer dyspepsia (52.1%, x> = 212, df =
2, P < 0.001}. Gastritis sum score (v axis) was strongly
correlated {r = 0.88) with the grade of colonization of
the antral mucesa by A, pylord (x axis) (y = 0.37 + 2.61
X, Fi 3 = 2581, P < 0.001). None of the H. pylori-
negative (N = 159), but 105/576 H. pylori-positive
patients had follicular gastritis {18.2, 95% CI 15.1-
21.4%}. Among H. pylori-positive paticnts, follicular
gastritis was found in 80/340 (23.5%, 95% Cl 19.0-
28.1¢%5) patients with duodenal uleer, 5/77 (6.5%, 95%
Cl 1.0-12.0%) patients with gastric ulcer, and 20/13%
(12.6%, 95% Cl 7.4-17.8%) patients with nonulcer
dyspepsia (¥ = 16.9, df = 2, P < 0.001}.

Factors Predicting Follicular Gastritis. Seven
hundred thirty-five cases were used to develop a
model to discriminate amoug two levels of follicu-
lar gastritis (present, absent). Using a stepwise
selection algorithm, it was found that four variables
(Wilks A = 0.91, %7 = 706, df = 4, P < 0.001), ie,

sum score of gastritis (severity plus activity score),
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Fig 1. Correlation of prevalence follicutar gaslriiis { axis) with age
{7 anis) in 576 Helicobacier prlar positive pan:ms {age range 18-90
vears) rategorized inlo 12 age groups. There is an inverse {y =
24.55-0.98¢) moderately strong correlation (¢ = —0.98, Fy,, =
612, P =0.033) between the twa variables.

atrophic gastritis, age of the patient, and disease
(DU, GU, NUDj were significant predictors of
follicular gastritis (F = 45.8, 21.4, 18.5 and 29.3,
respectively; P < 0.001).

Prevalence of Follicular Gastritis, Since it has been
shown above that the age of the patients studied is a
predictive factor for follicular gastritis, all 576 H.
Pylori-positive patients were catlegoarized into 12 age
groups (=25, 26-30, 31-35, 36-40, 41-45, 46--50,

51-53, 36-60, 61-63, 66-70, 71-75, 276 years). Prev-

alence (%) of follicular gastritis (y axis) for each age
group (x axis} was then calculated. The best fitting
model of the regression analysis was linear (y =
24.55 — (.98x), suggesting an inverse moderately
strong correlation {r = —0.62, F; ;, = 6.12, F = 0.033)
between the two variables (Figure 1).

DISCUSSION

The normal gastric mucosa contains scanty if any
B lymphocytes. The presence of lvmphoid follicles
and aggregates in the gastric mucosa indicates B-
lymphocyte proliferation, and it is now understcod
as an immune response to Helicobacter pylorf infec-
tion (1, 2, 6). The term follicular gastritis is used to
denote chronic active gastritis with florid lymphoid
follicle formation, bui no lymphoepithelial lesion
{13). The importance of follicular gastritis is that it
may progress to overt MALT lymphoma (14). Re-
cently, it has been shown that biopsies taken from
certain patients with active H. pylori-associated
chronic gastritis have detectable clonal popula-
tions, but no histologic proof of MALT lymphoma
{15). It has also been suggested that in patients with

1158

LADAS ET AL

I pylori gastritis analysis of B-cell clonality by
polymerase chain reaction may identify certain pa-
tients with roonoclonal B-cell population at an early
reversible step in the development of MALT-oma
(5). These patients may benefit from H. pylorf erad-
ication therapy.

It may be argued that because of the close associ-
ation of A. pylori chronic active gastritis with presence
of lymphoid follicles in the gastric mucosa, there is no
need for reporting or grading follicular gastritis, be-
cause its prevalence is determined by the number of
biopsies taken (16). In this context, the term follicular
gastritis has not been included in the Updated Sydney
Systemn for classification of gastritis (17). However,
recent studies have shown a close relationship of
follicular gastritis with low-grade MALT lymphoma
(5, 14), suggesting that dense lymphoid follicles
shown in routine biopsies should be reported.

These recent developments on the relationship be-
ween H. pylori follicular gastritis and MALT lym-
phoma stress the need for a better understanding of
the epidemiology of follicular gastritis. In the present
study we did not find lvmphocyte follicles in any of the
159 H. pylori-negative patients with nonuicer dyspep-
sia. Qur data, therefore, agree with published reports
suggesting that follicular gastritis is exciusively found
in . pylori-infected patients (6, 10}, We have also
shown that follicular gasiritis is most prevalent in
patients with duodenal ulcer and nonulecer dyvspepsia
as compared with gastric ulcer. These results are
comparable to those of Eidt and Stolte (9}, who found
a 40% prevalence of lymphoid follicles in the antral
mucosa of patients with duodenal ulcer, but 31% in
patients with gastric ulcer. Similar to our results, their
patients with gastric ulcer were almost a decade older
than the age of patients with duodenal ulcer. Multi-
variate discriminant analysis of our data has shown
that, among other factors, age is related to follicular
gastritis. This was confirmed by regression anatysis,
which showed a slow but significant decrease in the
prevalence of follicular gastritis with increasing age.
This could explain in part the lower incidence of
follicular gastritis found in patients with gastric ulcer,
but other factors, such as host humoral and ceHular
immune response may be involved.

To date, published studies have shown that m H.
priori-infected patients, the prevalence of follicular
gastritis is at the range of 24-72% (I, 3, 6, 8-10, 14}.
However, Genta and Hamner suggested that most H.
pvlori-infected patients have lymphaoid follicles and
aggregales in the gastric mucosa {10, but they had
evaluated multiple gastric mucosal biopsies with ad-
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ditional tissue sectioning and employed special stain-
ing technigues. This variation in the prevalence of
follicular gastritis is probably due to differences in the
degree and extension of a commonly observed im-
mune phenomenon. The relatively low prevalence of
follicular gastritis we have found may be explained by
the foilowing factors. First, we have evaluated only
lymphoid follicles and not lymphoid aggregates, as
was the case in some published studies (9, 10). Sec-
ondly, in cur study biopsies were processed “in rou-
ting," reparding the number of tissue sections and,
furthermore, no special staining was employed. We
have therefore probably detected only cases with
dense follicle formation in the aniral mucosa.

Our results suggest that there is a significant neg-
ative correlation of follicular gastritis prevalence with
increasing age of H. pylori infected patients. To date
published studies have shown a similar but not statis-
tically significant trend (8), or no correlation of fol-
licular gastritis with patients’ age (9, 10, 16). How-
ever, they had evaluated less than 200 H. pylori-
positive cases (10, 17) and, therefore, allocation of
patients into age groups could have resulted in small
numbers, invalidating further statistical analysis.

Another important, contradictory issue is the rela-
tionship of foilicular gastritis with the activity of gas-
tritis and the colonization density of the antral mu-
cosa by H. pylori. Certain studies have shown positive
{6, 9), but others no, correfation (7, 8, 16). Our data
lend support to earlier publications (6, 9) and suggest
that a high gastritis score, Ie, gastritis severity and
activity, are, first, correlated with dense H. pylon
colonization and, second, that a high gastritis score is
a predictive factor of follicular gastritis. Since activity
and degree of gastritis and H. pylori colonization
density are graded according to four-point scales, we
suggest that, as in our study, large numbers of cases
should be evaluated (6, 9) to provide valid informa-
tion.

Since we have established that follicular gastritis is
correlated with severe, active H. pylord gastritis, it may
be argued that there is no rationale for seeking fac-
tors that predict follicular gastritis. However, since
follicular gasteitis may be a prerequisite for the de-
velopment of gastric low-grade MALT lymphoma (3),
looking for factors that predict follicular gastritis may
be of major interest because certain of these factors
may be refated to the development of gastric MALT
lymphoma. Iv will be possible, therefore, to identify
patients at risk. In this context, it has been suggested
that MALT lymphoma patients express a significantly
higher summed gastritis score in the gastric corpus as
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compared to the gastritis patients (13) and that the A.
pyiori CagA status may be related to MALT lym-
phoma (15, 20}.

In conclusion, our data suggest that follicular gas-
tritis is highly correlated with H. pylori-induced se-
vere, active gastritis and that the prevalence of follic-
ular gastritis is slowly reduced with increasing age.
Since follicular gasiritis may give rise to MALT lym-
phoma, studies on the evolution of follicular gastritis
following H. pylori eradication thetapy (3, 4, 18) are
imperative.

REFERENCES

—

. Wyatt I, Rathbone BJ: Immune response of the gastric mu-
cosa 1o Campylobacier pylori. Scand § Gastroentersl 23(suppl
142):44-49, 1983

2. Stolte M, Eidt &, Chnsmann A Camgwlsbacter pyior: Unter-
schiedliche auswirkungen aufl die Magenschieimbaut fn Sec-
ond Campylobacier pylori Symposivm 1988, B Otrenjann, W
Schmidt {eds). Swittgart, Thieme, 1990, pp 38-50

. Di Napoli A, Petrino R, Boero M, Bellis D, Chiandussi L:
Quantitative assessment of histodogical changes in chronic gas-
tritis after eradication of Helicobacrer pylori. I Clin Pathol
45:796-798, 1992

4. Genta BM, Lew GM, Graham DY Changes in the gasiric

mucosa following eradication of Helicobacter pylori, Mod
Pathol 6:251-289, 1993

5. Zucca E, Bertoni F, Roggero E. Bosshard G, Cazzaniga G,
Pedrinis E, Biondi A, Cavalli F: Molecular analysis of the
progression from Helicobacler pyiori-associated chronic pastri-
tis to mucosa-associated lymphoid-tissue lymphoma. N Engl
J Med 338:804 -810, 1998

. Stolte M, Edit 3: Lymphoid follicles in antral mucosa: Immune
response to Cormpylobacter pylori? J Clin Pathol 42:1269-1271,
1959

7. Arista-Nast [, Reyer-Devesa S, Fonseca-Solis [n Follicwlar

gastritis and its association with Felicobacter pylon infection.
Rev Invest Clin 43.369-372, 1992

8. Zerbib F, Vialetie G, Cayla R, Rudelli A, Sauver P, Bechade
D, Seorat P, Lamoutiatte H: Follicular gastritis in adults.
Reiations with Helicobacter pyfort, histological and endoscopic
aspects. Gastroenterol Clin Biol 17:529-534, 1993

. Eidr S, Stolte M Prevalence of lymphoid follicles and aggre-
gates in Helficobacter pylori gastritis in antral and body mucosa.
I Clin Pathol 46:332-835, 1991

10. Genta RM, Hamner WEL: The significance of ymphoid folli-

cles in the interpretation of gastric biopsy specimens. Arch

Pathol Lab Med 118:740-743, 1994

Danesh BJZ, Burke M, Newmans J, Aylott A, Whitfield P,

Cotton PB: Comparison of weight depth and diagnostic ade-

quacy of specimens obtained with 16 different biopsy forceps

designed for upper gastroimestinal endoscopy. Gut 26:227-

23, 1935

12. Price AB: The Sydney system: Histological division. J Gastro-

enterol Hepatol 6:209-222, 1991

13, Waotherspaon AL, Dogiioni C, Diss T, Pan L, Moschini AL

deBoni ®, Isaacson PO Regression of primary low-grade

B-cel] gastric lymphoma of mucosa-associated lymphoid tssue

1159

(™)

&

w

1.

—_



16,

17,

after eradicalion of Helicobacter pylori. Lancel 342:575-577,
193

. Wotherspoon AC, Ortiz-Hidalge €, Falzon MR, Iseacson PG:

Helicobacier pufar-associaied gasirilis and primary B-cell gas.
tric ymphoma. Lancel 338:1175-1176, 1991

. Calvert Ri, Evans PAS, Randerson JA, Jack AS, Morgan Gi,

Dixon MFE: The significance of B-cell clopality in gastric lym-
phoid infiltrates. 1 Clin Pathol 180:26-32, 1996

Gemta R, Hamner HW, Geaham DY: Gastric lymphaoid
{ollicles in Helicobacrer pylior infection: Frequency, distribu-
tion, and response o triple therapy, Hum Pathol 24:577-383,
1993

Dixon MF, Genta RU, Yardley JH, Correa P. Participants in
International Worekshop on the Histopathology of Gastritis,

1160

LADAS ET AL

Houston 1994, Classification znd prading of pastritis. The
updated Sydney sysiem, Am § Surg Pathol 20:1161-1181, 1956

. Meining A, Stolie M, Haiz R, Lekn N, Miehike S, Morgner AL

Bayerdorfler E: Differing degree and distribution of gastritis in
Helicobacier pyloni-associated disease. Virchows Arch 4331:11-
15, 19¢7

. Eck M, Schmaufler B, Haas R, Greiner A, Czubh 8, Muller-

Hermelink HK: MALT-type lvmphorma of the stomach is as-
saciated with Heficobacter pyloni stiains expressing the Cagh
protein, Gastroenterclogy 112:1482-1486, 1997

. Witherell HL, Hanszn 5, dellum E, Orentreich K, Vopelman

JH, Parsonnel |: Risk for gastric lymphoma in pessons with
Caga™ and CagA~ Helicobacier pylori infection. J Infect Dis
176:364)-1644, 1997

Dipesiive Diseases and Sciences, Vol 44, Ko 6 {June 1999}

183



g

Non—Gastrointestinal Tract Associations
of Helicobacter pylori Infection

What Is the Evidence?

Grigoris I Leantiadts, MD; Vivender K. Sharma, MI; Colin W, Howden, MD

elicobacter pylori infection is linked 10 conditions of the upper gastrointestinal tract,
including peptic ulcer and gasiric adenocarcinoma. 1t has also been associated with a
wide variety of non—gastrointestinal tract conditions, However, the evidence in sup-
port of H pylori infection as a cause of the non—gasirointestinal tract conditions is not
widely understood. We reviewed the medical literature for publications and absiracts dealing with
putative non—gastrointestinal tract associations of H pyfori infection. We appraised the level of evi-
dence and applied it to an established set ol 9 criteria for determining caunsation. We found thai
many studies examining a possible causal relationship have been uncontrolled or inadequately con-
wrolled. Studies have often failed to contrel for sociceconomic status. Studies of treating H pylori
infection in patients with these disorders have been poorly designed and inappropriately con-
rolled, and therefore add litde to the evidence base. Attention should be focused on appropriate
testing for and treatment of H pylori infection in patients with conditions that are of proven asso-

ciation, notably peptic uleer disease,

Helicobacrey pylori has been conclusively
linked o different forms of gastiitis, as well
as to peplic uleer disease of the stomach
and duodenum.' gastric adenocarci-
noma,- * and low-grade gasiric lym-
phoma arising from mucosa-associated
lymphoid tissue.'” Helftcobacter pylori may
alse have a role in dyspepsia and nonul-
cer dyspepsia, although this role s cur-
rently naresolved.” ®

It view of the excitemnent and inier-
est generated by the link between
pylori and gastric abnormalitics, differemt
investigators have sought o determine a
role for the infection in a vartety of non—
gastrointestinal tract disorders. This is
despibe vur current vnderstanding that
pylori infection 15 confined o pasiric
mucosa. Although the infection s nonia-
vasive. 1T triggers a marked local inflam-
matony response and a systemic immune
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vesponse." ' Melicobacier prlort infection
of the stomach could conceivably pro-
duce effects elsewhere by alering levels
of systemic inflamimatory mediators.'? "
Our anm is o review critically the evi-
dence that H pylori infection causes vari-
ous other diserders outside the alimen-
lary iract.

Sinee H pylori infeciion is so common
throughout the world "% it is not surpris-
ing that it has been found in patienis with
other diagnoses. Such findings may have
been because of chance alone. Therefore, as-
sumpions that ceviain conditions are caused
by H pylort infection might be spurious: as-
sociaion need not necessartly imply cau-
sation. Evidence in suppornt ol causadon
comes in differont forms, The strongest
evidence comes [rom randomized, con-
trodled inials, which are seldom available, Af-
ter those, in decreasing levels of sirength,
come cohort studies, case-control studics,
and case series or single-case repurts.* Other
forias of evidence reviewed herein inciude
expenmenial studics and observational,
cross-seclional siudics {conirolled or un-
contralled).



Table 1. Application of 3 Diagnastiz Fesls for Sauses of Cerlain Non—Gastrointestinal Tract Condilions Proposed
to Be Relaled to Helicodracter pylori Infection* .

Corenary
Heart Corefirovassular Raynaud

Tests Disease Disease Hypertansion  Phenomengn  Migraine
15 there evidence irom teus experments in humans? Ho N No Mo o
I5 the assockhon Stegng? Na No Ne Na Ho
I3 the assoceation consistent fram study to study? No Mo Ko Na ¥
I the temporal relationship correct? 7 7 ? 7 7
Is there 8 GOSE-FESPONSE relationship? ki ? 7 ¥ 7
Dots the associalion make epidemiological sense? ¥ ? ? ? ?
[togs the associalion maka biotogical sense? ? ? No ? 7
Is the assacizlion specific? HNa No No No Mo
[+ the associalion analogous to a previoushy proven causdl assaciahon? Ng No No o Mo

* Question mark ingicates absence of sufficient gvidence far ansver.

MATERIALS AND METHOCDS

We conducted a fully recursive
MEDLINE search for published ar-
ticles dealing with H pyluri infec-
tion and eonditions outsicle the gas-
troinkestinal ract. We supplemented
this with a review ol abstracts [rom
receilt national and international
gastroenterology conlerences and
conferences specificaily devoted wo
H pvlort, We deliberately chuse to in-
tlude absiracts. since research on
pylovi is developing rapidly, and we
wanted to identily any recent -
portant developments or trends. We
reviewed in full those articles pub-
lished in English. For articles pub-
lished in other {anguages, we re-
viewed an Fnglish abstract.

DETERMINING THE
PLAUSIBILITY
FOR CAUSATICN

The [ollowing & questions were con-
ceived by Sacketl et al* lor consid-
ering whether a possible associa-
Hon is causal:

1. 1s there evidence from true
experiments in bumans?

2. 15 the associalion strong?
3. 1s the association consis-
tent from study o study?

4. Is the 1emporal velation-
ship correct?

5. Isthere a dose-response re-
lationship?

& Does the assnciation make
epidemiological sense?

7. Does the association make
hiological sense?

8. 1s the association specific?
G, 15 the association analo-

gous 10 a previously proven causal
association?

These are hsted in decreasing
order of importance. We have at-
templed (o answer these 9 gues-
tions [ov each of the conditions un-
der teview (Table 1} However.
when considering a pussible role for
i pylari infection in a condition
outside the gastirointestinal tracr, it
15 not possible to answer each of
these questions conclusively. Tor
example, apart from 2 well-de-
scribed case studies of self-in-
oculation, ™" there have been no di-
rect experimients of [ pylori mlection
in bumans.

The means of westing lov {1 py-
lori infection might influence the
strength of association with any of
the non—gustrointestinal traci con-
ditions under review, Some studies
have used highly sensitive and spe-
cilic maeans for determining the pres-
ence of the infection. such as a car-
bon-labeled urea breath west {UBT)
wsing catbon 13 or carbon 14, Such
tests are highly accurate in deter-
mining active H pylor infection. ™
Other studies have determined H
pylori stalus by setological means,
Generally, serological ests have
lower sensitivity and specificity than
LBT or endoscopic lests: their re-
sults may be [alse-positive m some
patienis successfuily wreated for H
pylori infection tn the past =

1t is seldom possible 10 assess
the temporal relationship between
the proposed cavse (namely, H py-
luri infeciton) and the propesed our-
come {viz, the non-gastrotntesti-
nal tract condition in question).
However, our present understand-
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ing is that I pylori infection 1s gen-
erally acquired in childhood -**
Therelore, it might be reasonable 1o
assume that acquisition of the in-
fection would antedaie the develop-
ment of any condition presenting for
the first time in adulthood.

1115 generally impassible o
know il a dose-response relation-
ship exists bevween H pylort inkee-
tien and anutier condition. The di-
agnosis of I pylosi infection is
essentially qualitatve rather than
guantitative, Since the infection is
present or absent, its “duse” is un-
known. Also, the duration ol i py-
fowri indection is usualty unknown and
cannol otherwise he assessed. al-
though most infections are probablky
acquired i childhood. We have at-
templed o evaluaie the scieniific va-
lidity of the bivlogical rationale for any
proposed assoviation. However, for
many of the paiative associations,
there is no obvious biclogical ratio-
nale or pathogenetic mechanism,

POSSIBLE MECHANISMS
THAT MIGHT EXPLALN
NON-GASTROINTESTINAL
TRACT ASSOCIATIONS
OF if pylori INFECTION

Tielicobacier pyloii typically intecis
and is confiined to gasinc ncosa.
Such mucosa is customarily Te-
stricied i the stomach but may also
oceur elsewhere in the alimentary
tract, Heterolopie or metaplastic gas-
wric mucesa infecied with {1 pylori
has been documenied in the proxi-
mal esophagus,”™?* the distal esopha-
gus, " the duodenum . Meckel
diverticulum, ™ * and the rectum ¥
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Iron Autoiramune
Chrenic Deficiency Thrembocytopen|c Sucden Inlant Growlh Anorexia ot
Rosaeea Uricaria Anemia Purpura Hyperammanemia Death Syndrome Retardslion Aging

Mo No No No o Ne No No
Moy o ? ? Ho Mo No (1]
Mo Ho ? ? Mo Mo No ?

? 7 ? ? ? Yes s o
H ? ? ? ? 7 7 ?

? o ? L] [i4] ? ? No
Ne Ho ? ? fes ? ? N
Mo No No No Ha No No Mo
Mo No No Mo Ho Ne He L]
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Changes in systemic inflamma-
wry mediators could conceivably
produce effects elsewhere in the
body.*™** Helicobacter pylori infec-
1ion may alsn be associated with al-
tered coagulation.

Effects of 1 pylori Infeciion
on Coagulation

Ceagulation Factors, In Fnpland,
Patel and colleagues™ studied 72
middle-aged white nen without a
known history of coronary heart dis-
ease (CHI3). They found a higher
mean serum libringgen ¢concentra-
ton in the men with serological
evidence of I pylori infection com-
pared with those who were unin-
fected (P= 007Y 1n a case-comtrol
study of 388 men in England. their
group conlirmed a significantly
raised mean serum [brinogen con-
centration associated with H pylori
infection.* In a controlled siudy of
patienis recovering [Tom acute myo-
cavdial infarction (M1}, Rajput-
Williams and colleagues® found a
higher mean serum librinogen level
in their H pylori-infecied healthy
corural sulyjects than in their non-
infected controls {P=.04),

A case-comtrol study involv-
ing more than 2000 men and women
in Northern Ireland failed 10 dem-
onstrate any association between H
pylori infeetion and serum fibring-
gen ar plasma viscosity. ™ In a study
of patients with dyspepsia in En-
ghand, no association was found be-
wween H pylori status and serum fi-
brinogen concenrration ur levels of
other coagulation lactors, includ-
ing factors V1L and V1ITic and von

Willebrand factor.*® 1n 292 pa-
tients with CHD, H pylori status was
net signilicamly associated with se-
rum levels of fibrinogen. factor VI
or von Willehrand lacior.

In Tualy. Bicrti and colleagues™
found a significantly higher mean se-
rum fibrinogen level in 64 H pylori-
inlected patients compared with b6
noninlecied patients (P = .04). They
alse lound higher antigen levels of
von Willebrand factor in the 1! py-
lori—inlected group (FF<.01). Lev-
cls ol plasminogen activator inhibi-
tor were ne different berween M
pyrlori-infected and noninfected
patients.

It 300 heahthy blood donors
{rom lialy, 33% were seropositive for
H pyloriinfeetion. ™ Levels of tibrino-
genwere ne ditlerent between (those
wha were seropusitive and seronega-
tive. Those who were seropositive for
H pylori had higher concentrations
of factor ¥1le and prothrombin
cleavage fragmeni. However, these
differences disappeared after adjust-
ment for age. sex. and social class.

No significant association was
demonstrated between H pylori sta-
tus and serum fibrinogen levels in
almost 1500 male and female pa-
rients with C1ID in Scotland. ™ In a
prospective siudy. Wald et al®' ob-
served 21520 professional men in
Lngland for a mean of 15.6 years.
They found no association be-
tween H pylori status and serun fi-
brinegen levels. & recent meta-
analysis found no significant
association between H pylori status
and serum fibrinogen level ™

The best evidence for an asso-
clation between H prori infection aned
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hyperfibrinogenemia comes from
cross-sectional or case-control stud-
ies. However, the association be-
tween # pylori infection and in-
creased levels of fibrinogen or other
coagulation factors ts meonsistent,
The largest and most robust studies
and a meta-analysis faited w demon-
strate any association.

Platelets. [nereased levels ol cireu-
lating platelet aggregates were dem-
onstrated in 3 patients with upper
gastrointestinal track corplainis who
were seropositive for H pylori, com-
pared with 3 similar patients who
were serohegative.*’ There 1s no
epidemiological evidence of an ¢f-
feet of H pytent infection on platcler
function.

Elfects of 1 pylori Infectior on
Markers ol Systemic
Inflammation

Leukocyte Counts. A raised whole
blowd leukocyte count is associated
with an increased risk for CHD. M Pa-
wel et al” found a significanly higher
leukacyte count in 191 middle-aged
white men who were seroposttive for
H pylort infection than in 197 who
were seronegalive, Karttunen eval*?
from Finland studied 96 patients with
dyspepsia. of whom 38 were sero-
positive lor € pylori infection. Total
whole blood leukocyte counts were
significantly higher in the H pylori—
positive group, as were absolute
counts of lymphocyies and baso-
phils. Three studies™*** and a meta-
analysis® found ne association be-
tween H pylord status and leukocyte
Connts.




The best evidence of an asso-
ciation between H pylori infection
and a raised leukoeyle count comes
[rom case-control studies, but is in-
consisient. Prospective studies und
a meta-analysis do not confirm the
effect.

(-reactive Protein and Tumor Ne-
crosis Factor. 1n a population-
hased. cross-sectional study of 388
middle-aged, white men in Fn-
giand, I pylori status was one of
many variables lound to correlate
with serum levels of C-reactive pro-
tein (CRPY.Y Intum, raised CRI fov-
els were associated with clevated
levels ol serum fibrinogen. total cho-
lesterol, wiglyceride. and glucose,
They were negatively associaled wirh
high-densitv lipaprotein (HDL) cho-
lesterol concentration. Concentra-
tion of CRP is sirongly associated
with a propensity to CIID. Serum
concentralions (}f TUmor necrosis
factor @ are positively related to H
pylori staws,™ Tumor necrosis fac-
tor o is one of the cytokines that
regulate CRF production by the liver.
Higher circulating levels of soluble
tumoy necrosis faclor receptor |
are reported in palients with CHD
who are seropositive lor 1 pylori
inflection,™

Helicobacter pylori inlection
may elevare circulating levels of CRP.
However. this is a very nonspecific
linding.

Effects of H pylori Infection on
Mher Risk Faclors or
Cardicvascular Disease

Cholesterol. Triglyceride, and Glu-
cose Levels, Pawel et al*? found no
association between H pylori siatus
and serum levels of cholesterol, -
glyeeride, apolipoproleins A or B, or
glucose. Murray el al™ found no sig-
nificant association between 1 py-
lori status and levels of total o HDL
cholesterol. MeDonagh et al™ ound
no association between I pylori sta-
tus and total cholesterol levels.
Scragg et al*® siudied a large
group ol asymptomatic, nondia-
beuc workers in New Zealand. They
{ound no association between H py-
fori status and levels of wal choles-
terol, rriglyeeride, or glucose. Lev-
els of HDI cholesterol were slightly
lower in individuals who were se-

ropositive lor H pylord inlection than
in those who were seronegative
(mean difference, 0.07 mmolA. [2.7
mg/dL], P=.03). Infection with I
pylori was also associated with a
lower HDL cholesterol concentra-
tion in a cross-sectional study of the
clederly in Finland. ™

In a Spanish siudy of 112 pa-
tients with CHD admitted to a core-
nary care unit (CCU), there was no
association seen between B pytor
status and the presence ol hyper-
cholesterelemia or diabetes.™ In a
cross-sectional study of 1756 Dan-
ish women, H pylori serological sta-
tus did not correlate with serum iri-
glyceride or cholestere] levels.™ In
a United Srates—based study, H py-
tori serological status was deter-
niined in 103 patients undergoing
coronary angiography for sus-
pected CHD Fifty-two patienis
[30%) were seropositive for H py-
tori. Serological stauus was not re-
lated to toral cholesterol levels or o
the presence of diabetes.

Among 91 elderly, dyspeptic
patienis in Lialy, results of gastric his-
wlogical and rapid urease tesis were
positive for H pyloit infection in 60.7
There were no significant differ-
ences between the patients with
positive and negative results with re-
spect to mean levels of glucose, to-
tal cholesterol, HDL cholesterol, or
triglyceride.

Ina nested case-control study.
Whincup et al™ stuelied 93 midedle-
aged British men whe had survived
an M1, 93 who had survived a siroke,
and a similar number of mawched
controls. Helicobacter pylori status
was nol significanly associated with
total cholesterol, HDL cholesterol,
or triglveeride levels. However, se-
rum glucose levels were signitfi-
cantly higher in the patients whao
were seroposilive lar I} pylori (P=
006}, In their prospective study of
healthy English men, Wald et al™
found no association between H py-
tord status and wital cholesterel or -
glyeeride levels.

In South Korea, Kang and col-
leagues™ studied 274 patients with
suspected CHD who were undergo-
ing coronary angiography. (1 these,
64, 1% were seropositive for H py-
lori infection. They found ne asso-
ciation berween H pyiori status and
hyvperlipidemia or diabetes. How-
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ever, the same group identificed a sig-
nificaruly higher (P = 006} mean se-
rum cholesterol level in associauen
with H pylori infection in astudy of
3274 healthy Korean adulis.® Al-
though statistically significant, this
difference was small and unlikely to
be clinically meaningful.

The seroprevalence of I py-
lorf infection was 33% in 381 healthy
spanish subjects without a history
of peptic uleer disease or hvperlip-
idemia. ™ Although the H pylori—
infected subjects had a higher mean
total serum cholesterol level than
those who were not infected, this
diffcrence wus not apparent after
adjusiment for age and sex.

A meta-analysis lound no sig-
nificant assoviation between H py-
lor status and serum cholesterol lev-
els.* However, it found a highly
statistically significant, although
quantitatively small. dillercnce in
HDL cholesterol levels {mean dil-
ference, 0,032 mmol/L [~1.2 mgf
dL]; P=1.001} between H pylori-
infected and noninfected individhuals,
ltfound a smali, statistically sigrifi-
cam association between H pylori in-
[ection and serum or plasma glu-
cose levels (mean dilference, 014
mmol/L; P<I.(5), bul no associa-
tion with serum triglveeride levels,

The best evidence of an asso-
ciation between M pylari mfection
aigl hypercholesterolemia comes
from cross-sectional studics. There
is lintle consisteney in results be-
wween ditlerent studies. The magni-
wude of effect, if any. is low. There
may he a small, negative ellcet on
HDL cholesterol levels.

Homocysteine. A raised serum level
of homoceysteine is an independent
risk factor for CHD ™ Sung and
Sanderson® have proposed thay #
pylort mfection prediposes to hy-
perhomocysteinemia through nu-
tritional deficiencies of lolate and vi-
tamins B, and By,. However, B,
malahsorplion might only aceur in
fow infected patients, and only al-
ter many years ol H pylori inlection
associated with extensive atrophic
gastritis and loss of partetal cell mass.
Even then, body stores of vitemin By,
should be sufficient to delay the de-
velopment ol true deficiency for
years. There is no particular reason
why [ pylori infection per se should
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be associated wirth diewary deficien-
cies of folate or vitamin B,.™

Whincup et al® found ao dif-
ference in serum homocysieine lev-
els between 63 1 pylori-inlected
and 35 noninfecied individuais
without CHD. Saxena et al* found
no significant dillevence in mean
serum homocysteine levels between
122 paticnts seroposilive for H
pvleri and 98 seronegative pattents.
Markus and Mendall” found no
association between H pylori siatus
and serum levels of homocysteing
or folate in a casc-control study of
pattems with ischemic stroke. Twao
studies™ * [ound a nonsigniticant
irend toward lower homocysieine
levels in association with #H pylor;
infection,

There is no evidence w sug-
gest that H pvlord infection causes by-
perhomocysteinemia.

leat-Shock Proteins. |leat-shock
protein (hsp) 63 is a stress protemn
thai is expressed in high concen-
trations in atherosclerctic tissue ™ Im-
munization of animals with hspd3
can induce athevosclerotic lesions
in the absence ol hypercholesterol-
emia. Levels of serum antibodies 10
hsp65 are signilicanily higher in
patients with carotid atherosclero-
sis than in matched controls.™ An
immung reaction to hsps might
play a role m the pathogenesis of
atherosclerosis.™ As a group. hsps
have high homology among differ-
ent species {rom bacierio 0 man.™
Helicobacier pylori expresses an
hsp'? known as hsp62 that is
highly homuologous with hsp63
and endogenousiy produced
hsp60.™ Among 136 men consecu-
tively investigarcd using cardiac
catheterization lor chest pain or
valve abnormalines, there was a
highly significant correlation (r=
0.39; P<.001} between the pres-
ence of antibodies 10 hsp65 and H
pylori ™ The palients who were
seropositive Tor T pylori had sig-
nificantly higher levels of aniibod-
ies to hspé3 than those who were
seronegative.

There may be an association be-
vween H pylori infection and the
presence of antibodies 1o hsps, The
relevance ol this to the pathogen-
esis of atherosclerosis is not fuliy
understood.
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POSSIBLE DISEASE
ASSOCIATIONS WITH
Ii pylori INFLCTION

Cardiovascuiar Disorders

Coronary Heart Disease. Mendall
and colleagues™ in Fngland found
a 39% sevoprevalence of H pyloriin-
{ection in 111 consecutive white
men with established CHD and a
39% seroprevalence in 74 commu-
nity-based controls {P=.007). Al-
ter adjustment lor socioeconomic
status and other cardiovascular risk
factors. the odds ratio (OR) {for CHD
in the presence of H pylori infec-
lion was 2.15 (P=.03}. However,
others thought this association was
not causal.”" [n a cross-sectional
study of a random sample of 388
while menin England, Patel and col-
leagues® lound an association be-
tween H pylori seropositivity and the
presence of abnormal resuls of elec-
trocardiography consistent with un-
derlying CHED (OR =382, P<01 )

in the cross-sectional, popula-
tion-based study from Northern Ire-
land by Murray and colleagues
there was only a weak associauon be-
tween H pylori siatus and CHID that
did not reach statistical signifi-
cance (DR =131 F= 100, MeDon-
agh and colleagues™ in Scotland
lound no signilicant association be-
tween H pylori seropositivity and any
wmeasure of CHD among 1428 ran-
domly selecteed men and women. In
tinland, Niemala and colleagues’
perlormed a case-control study in
116 patients with angiographic evi-
detice of CHD and 116 age- and sex-
maiched community controls. Se-
roprevalence of H pylori infection
was similar in both groups (64% vs
53%; OR=1.3). In a nested case-
control study in the United King-
dom, Whincup and colleagues™
found a seroprevalence of H pylori
infection of 70% in 93 middle-aged
men who survived an Mi and 37%
of 78 age-marched controls
(R =1.77: P=.03). An analysis of
the Furogast daabase’ found that
deaths due 1o CHD were negatively
correlated with seropositivity for H
pylori inlection {r = -0.73, P=<.05).

Morgando and colieagues™
from italy studicd the sevopositiv-
ity of If pvlori infection in 42 pa-
tients adimitted to a CCU with acute
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Mi and 198 hospital-based con-
trols. The rates of scroprevalence
were 85.7% and 57.1%, respee-
tively. The controls were not well-
matched {or age, sex, or the ab-
sence of cardiac disease. In Spain,
Martin-de-Argila and colleagues™ re-
ported a 84.1% seroprevalence ol I
pylori infection in 101 pacents with
CHD adwmitied wo the CCU, and &
38.84% prevalence in 68 healihy con-
trols (<7 001 whi were nol weil-
matched lor age or sex. In a similar
study of 112 patients with CHD ad-
mitted o the CCL), 81.3% were se-
ropositive for I pyleri compared
with 63.8% ef 33 healthy conirois
(#<2.01) matched roughly for age but
not for sex.”

In another pourdy controlied
study, Ponzeito and colleagues™ re-
ported a seroprevalence of 89%
among 27 patients with acute MI
and 47% among 619 blood donors
(OR =4.4). Rathbone and colleagues™
performed a case-control study in
342 conseculive patients admitted to
a CCU with acute Miand 236 popu-
lation-based controls. Seropreva-
lence ol §! pylori inlection was
60.24% in the parienis and 35.9% in
the contrals (age- and sex-strati-
fied OR=1.05: P=.87). In laly,
Parravicini and colleapues™ per-
farmed "C-UBT on 137 patients
with acute Mi and 312 healthy blood
donors, not well-maiched lor age.
tlelicobacter pylori infection was
[ound in 86.1% of the patients and
58.6% of the blood donors, who
werg. }'Olmgcr.

In Germany. Maier and col-
leagues™ performed a prospeciive se-
rological study of 87 consecutive
patienis with known of suspected
CHD who were undergoing coro-
nary angiography. The seropreva-
lence of H pylori infection was no
different in those with or without
angiographic evidence of CID
(68.4% vs BO.0%. P= .04). Ossei-
Gerning® in Fngland studied 292
patients having coronary angiogra-
phy for suspected CHD: 204 had an-
giographic evidence of CHD, and the
seroprevalence of H pylori infec-
tion in these 204 was 68%. Of 1the
88 patients without evidence of
CHD, the seroprevalence was 50%
(P =.003). lHowever, a similar an-
grographic study of 70 patients in
Germany found no significant dif-



lerence in rates of H pylori infec-
tion. determined using endoscopy,
in patients with and without CHD
(363 vs $4%: P=.05)."" I'urther-
more, a study in Korea of 274 pa-
ticuts undergoing coronary angiog-
raphy for suspected CHD found nw
difference in If pylori seropreva-
lence bevween parients withoot vis-
ible lesions and those with disease
in 1,2, or 3 coronary arleries. ™ Ina
United States—hased angiographic
study, H pylori serologic studies were
performed in 179 patients with
suspected CLD, 121 had angio-
graphic evidence of CHD and 38
did not. Seroprevalence of H pylori
wlection was 453% in those with
CHI? and 47% in those withow
(P=.96).

Baiahan and colieagues™ in the
United Stares studied the scropreva-
lence ot H pylori infection in 201
consecutive patients reflerred for
noninvasive cardiac investigation be-
cause of suspecied CHID Adjusted
ORs [or an assaciation with H py-
lori infection were not significam for
CHD (OR=0.34; P=.10) or 4 pre-
vious ML{(OOR = 2.14; P= 10}, How-
ever. they Tound a significant rela-
tionship between I pylori infection
and a history of M| in women
(OR=10.9: P=_.03), although the
sample size was only 34.

In a prospective cohort seady
ol elderly pecple in Finland,
Strandberg and colleagues™ found
no significant association hetween
I pylori seropositivity and evidence
of vascular disease, Cardiovascular
and total mortality were not related
o H pylori status. Similarly, Wald
and colleagues in England found
ne association between M pylori
seropositivity and demh doe 1o
CHD in their prospective study
(nested case-control design) of
more than 21 000 prolessional men
(OR=1.06)."

The best evidence ol an asso-
ciation between H pyleri inlection
and CHD comes (rom a nested case-
control study, Larger prospective
studies did not find a signilicant as-
sociation. There is no consistent con-
clusion among different studies. In
general, karge controlled studies have
not conlirmed the findings ol car-
lier smalier studies. Those that used
appropriate controls were less likely
t¢ report a significant association,®

Cercbrovascular and Peripheral
Vascolar Disease. In a nesied casc-
control study, Whincup et al™ stud-
ied resulis ol H pylori serologie test-
ing in 137 middle-aged British
men i whom astroke developed
belore December 1991 and in 136
age-matched and geographically
matched controls. OF the patients
with stroke, 93 {067.97%) were sero-
positive lor H pylori compared with
TH (37 4%) of the controls. The OR
lor siroke associuted wich M pylori
inlection was 1,37 (P = .07}, Aler ad-
jusiment for socioeconomic status,
smoking, and blood pressure, the OR
was 0.96 (P=92)

Tna study of 91 elderly dyspep-
tic patients i laly, 60 had resuls
ol gastrie histologicul examinatien
and rapid urease testing that were
positive for I pylori.™ All patiens
underwent echodoppler uliraso-
nography ol extracranial and
peripheral arteries. Those with H
prvlori inlection had a similar num-
ber of deteciahle atherosclerotic
plagues as the uninfected patients
and a similar number ol arteries
with detectable plagues. The preva-
lence of concomitant risk factors
for atherosclerosis, including
hypertension, diabeles, and hyper-
cholesterolemia, was no dillerent
bevween H pylori-infected and non-
infected patients.

In a case-control study, H py-
lort seroposilivity was significantly
fore commoen in 238 patients with
nonhemorrhagic stroke or tran-
sient ischemic attack {38 8%, than
in a contrel group of the spouses ol
119 parienis (44.3%; OR=1.78,
P<.01).%7 This association held
when controlled lor other risk
lactors, including sociceconomic
status. In subgroup analyses, the
association was only true for large-
vessel disease and lacunar siroke
rather than for embolic stroke or
stroke of unknown causes. Pa-
tients with stroke and those with
transient ischemic attacks had
similar rates of I pylori seroposi-
tivity (39.6% and 38.6%. respec-
tively, F'=90).

In an Dwalian study of 43
patients with carotid or femoral ar-
teral uhstruction, 39 (86.74%) were
seropositive for I pylert infec-
tion,™ compared with 111 {60.7%)
of 183 blood donors who acted as
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contrals. It is unclear how wetl
matched the control group was.

The best evidence of an asso-
cigtion between [ pylori infeciion
and stroke comes lrom a case-
control study; the magnitude of ef-
[ect was smali, ’

Hypertension. Barnes and col-
leagues™ from England observed 103
patients who had been investigated
for dyspepsia between 1973 and
1980 and had normal upper endo-
scopic results. Tu look for evidence
of H pylori infection, they reexam-
ined gastric mucosal biopsy speci-
mens that had been collecied from
all patients, They were unable ro
establish a link between B pylon
status and the nalure, severity, or
progression ol dyspeptic symp-
toms. However, th’y noticed an
unexpected significant association
between H pylori infection and
hypertension.

Lip et al® reported a signif-
icantly higher seroprevalence of
{1 pylori infection in patients with hy-
pertension compared with healthy
contrals, O 124 hypertensive pa-
tiegntls, 85% were seropositive
compared with 66% of 38 healthy
contrals (P = 007). The seropreva-
lence of H pylori infection was not
further increased in patients with
malignant-phase hypertension.

Whineup er al* found a non-
signilicani association beiween H
pylor positivity and systolic blood
pressure (SBP) in their nesied casc-
control study in England. Mean SBP
was 143.7 mm Hg in 78 men with
and 1383 mm Hg in 58 men with-
autH pylort infection (P = .06), Mean
diastolic blood pressure (DBP) was
81.5 mm Hg in infecied and 79.5
mm Hg in noninfected palents
(P=.37)

At least 7 studies have failed
1o find an association hetween
H pylort infection and hyper-
lcnsion>!!_5'5.41‘.'”.5l|_'3)_-"|5 A mela -
analysis* found a statistically sig-
nificant, although quannitatively
small. dilference in SBP between
H pylori-infected and noninfected
individuals (mean dilference, 0.9
mm Hg: P<2.05), but no associa-
tion hetween H pylort status and
DBP.

The best evidence ol an asso-
ciation belween H pylori inflection
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and hypertension comes from a
cross-sectional study. No consis-
tent relationship was deimon-
strated. Most evidence points to-
ward no association.

ldiopathic Arrhythmia In an un-
controlled study. the prevalence of
1 pyiort infection amang 34 pa-
tients with idiopathic arrhythmia
was 42%." The rationale for this
study was unclear. The prevalence
was similar between those with
supraventricular and vemricular ar-
rhythmia.

There is ne evidence to sup-
port an assuciation between H
pylori indection and jdiopathic ar-
rhythmia. and no apparent bio-
logical rationale for such an asso-
ciation,

Raynaud Phenomenon. Investigators
have examined a role of B pylori
infection in other vascular condi-
tons, hased presumably on resulis
of carly swudies in CHIY. In an ftal-
ian study, the prevalence of H
pyhori infection using results of *C-
UBT was 81% in 26 patients with
primury Raynaud phenomenon
{(PRP) and 20% in 10 age- and
sex-matched controls.™ The same
group of investigators also studied
the effects of weatment of H pylor
infection on the symploms of
PRE# Of 46 patients with PRP, 36
{78%) were infected with H pylori
a5 judged nsing results of PC-UBT.
There was no difference in the lre-
quency or severity of anacks of PRP
herween infected and noninfecied
patients. The infevied patients were
treated for H pylori infeciion, and
successiul eradication was achieved
in 30 of 38, Up to 12 weeks after
stopping treatment, 5 had complewe
resolution of the symptoms of PRP, and
18 mnhers reported a marked improve-
ment. In the noninfected patients who
did not recetve treaumnent for H pylori
infection, there was ro change in the
[requency or severity of attacks ol
PRP. This study was not randomized
orblinded and was not appropriately
conirolled.

There is little biclogical ratio-
nale for an assoclation between H py-
fori infection and Raynaud phenoni-
enon. The best evidence of such an
association comes from an uncon-
wrolled case series. Supportive evi-
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dence {rom a treaumenu siudy is very
weak,

Migraine, In an lalian study, the
prevalence of H pylort infeciion as-
sessed using results of PC-UBT was
8% in 223 patients with primary
migraine.™ These patients were
treated for H pyleri infection, and
suecessful eradication was schieved
in 84%. Of the patients with suc-
cessful eradication, 23% had com-
plete reseiution ol migraine for up
10 24 weeks. Patients in whom eradi-
cavion ol H pylori infection failed did
not improve. This study was not ran-
domized, not blinded, and not ap-
propriately controlled. The same
investigators reported a higher
prevatence of H pylorl inleciion in
patients with migraine (7% of 300)
than in patients with tension head-
ache (31% ol 162, P=2.03).™

There is no obvious biological
rationale for an association he-
tween H pylori infection and mi-

graine. The strongest evidence of

such an association is from an un-
conirplled case series. Supporiive
evidence from a wreatment sudy iy
very weak

Fndocrine and
Metabolic Disorders

Diabetes Mellitus. Since diabetes
melkitns may be ussociated with a va-
riety of upper gastrointestinal tract
complaints, investigators have
sought 1o determine whethee H py-
fori infection is linked to different
[orms of diabetes.

In a study {rom the Nether-
lands, Oldenburg and colleagues™
exatnined the seroprevalence ol H
pylori infection in 45 pavients with
type 1 diabetes, 98 with type 2 dia-
betes, and 156 outpatient controls.
Seroprevalence was higher in some
age groups of dizhetic patients. How-
ever, the 3 groups were not ad-
equately matched for age or socto-
vconomic status, Muliple statistical
compatisons between groups in-
ereased the chance of a type | stu-
tistical evror®

in ltaly. Poceceoand colleagues”™
studied the seroprevalence of H
pvtari infection w 6% children and
adolescents with toype | diabetes and
310 age-maiched controls withour
evidence of diabetes or gastrointes-

ARCFUINTERN MEDAOL 139, May 1o, 1699

tinal tract complaints. Controls were
maiched for age. geographic loca-
tion, and sociceconomic siatus,
There was a significantly higher
seroptevalence in the diaberic pa-
tients than the controls (P<.0013.
Among the diabetic paticnts, H
pylori infection did not influence
diabetic control. insulin dose, height,
or weight. I a Us-based study. Be-
gue and colleagues™ studied the
prevalence of H pylori infection in
69 young diabetic patients {(mean
age, 11.2 vears). Sixty-threc of the
patients had type 1 diabetes and &
had type 2. Overall, 16% had sero-
logic evidence of H pylori infection
thay was confirmed with resuls of
URT. Of the patients with type | diu-
hetes, insulin requirements were sig-
nificanily higher in the infected than
in the noninfected patients (f = .03).
There was a significantly higher
meun glyeosylaed hemoglobin Tevel
amonyg infected patients with type 2
diahetes than in the noninfected
paticnis (P = .04). Howaver, only &
patients with 1ype 2 diabeies were
included,

In Spair, Martin-de-Argila and
colleagues™ studied the seropreva-
lence of H pylori infection in 101 dia-
betic patients and 100 controls, Of
the patients, 80 had type 1 and 21
had type 2 diabetes. The controls
were roughly matched for age. The
serpprevalence of infection was not
significandy different beiween dia-
hetie patienis and conirols. How-
ever, patients younger than 24 years
and with type 1 diubetes had a higher
scroprevalence than age-matched
conirels (P<.03), Among paticnts
older than 29 years and with type )
diabetes, there was a signilicantly
lower seroprevalence of H pyloriin-
fection than in age-matched con-
trols (P=2.03).

Ojetti and colteagnes™ in lialy
studied the eftects of treating H py-
fori inlection on insulin require-
ments in paticnts with type 1 dia-
betes, They recrnited 119 patients
with type | diabetes. 42 of whom
had £ pylori infection determined by
a "IC-UBT. There was no signifi-
cant difference between infected and
noninlected patients regarding mean
daily insulin requirements. Of the 42
inferted patients, 20 had successful
eradication determined by re-
peaed "C-UBT. Eradication of H py-



fort infection did notinfluence dia-
betic control.

The best evidence of an asso-
ciatien hetween H pyleri infection
and diabetes comes from case-
control studies, There is, however,
inconsistency among dilferent
studies. There is no substantial
evidence that H pylort inlection
affects diabetic control or insulin
TEUITEINENS.

Thyroiditis. Althougl there is no ob-
vious link berween H pylort and
thyroid disease. the infection was
found endoscopically in 16 of 30
patients with various antoimmune
thyroid disorders and in 16 of 30
conrol subjects with dyspepsia but
without a history of thyroid dis-
case.”™ In a separate study, serologic
testing detected H pylori inlection
in 34 (714} of 48 women with thy-
roid diseasc and antibodies to
thyroglobulin and i 16 (48%) of
33 women who served as age-
matched controly (P2 05).*% In
infected patients with thyroid dis-
ease, levels of antibodies 1o thy-
roglebulin were no higher than
in uninfected patients. Similarly,
H pyfori status did not appear
o influence levels of thyroid
hormones.

The hest evidence ol an asso-
ciation hetween ! pylori infection
and thyroid disease comes [rom a
case-control siudy. There is no ob-
vious biological rationale for such an
association. There is no evidence thal
H pylori infection inlluences thy-
roid fanction.

Acromegaly. Ten patients with ac-
romegaly who had received ocireo-
tide acetate treaument for longer than
2 vears complained of a variety of
gastrointestinal tract problems.™ Up-
per endoscopy was performed in 9
patients, which showed evidence of
H pylori infection in 8.

There was histological evi-
dence of gastritis and H pyleri
infection in 10 of 33 untreated
patients with acromegaly '™ O
patients treated for acromegaly
with octreotide, |7 of 36 had evi-
dence of H pylori infection. Of 21
patients srudied befare and during
actrentide therapy, I pylori-
related gastritis appeared 10 have
developed in 3.

Helicobacter pylor infection was
probably a chance finding in these
acromegalic patients. There is ne
credible evidence of an association
hetween I prlori infection and ac-
romegahy.

Dermatological Diserders

Rosacea. In []'IC piibl, Lisacey T'I].'d.)'
have been erroneously linked to gas-
tritis. However, bused on a squdy
published in 1967, gastritis was
found in 11 of 1§ patients with ro-
sacea compared with ¢ of 16 con-
wrols,* sugmesting no such associa-
tion. An lialian group considered
that rosacea and peptic ulcer dis-
ease showed seasonal variation, and
that rosaces may he ameliorawed by
some af the aniibiotics commonly
used to ireat B pyfori infection, such
as metronidazole and tetracy-
cline." In an uncontrolled sy,
they determined that 85% of 31 pa-
tients with rosacea had some evi-
dence of H pylori infection. The in-
vestigatons then trested 5 patients
with rosacea with metronidazole and
observed them serologically, report-
ing a reduction in ant-H pylori [gG
levels.

Some dermatologists have
greeted 1he observations of Rebura
and colleagues with enthusiasm. ™"
Ancedotal case reports suggest in-
Pl'l)VElTl(‘.TI[ in rosacean ﬂ[[l’:l' RV5-
temic antibiotic treatment for H py-
lori infection.'™

An uncontrolled study from
treland reported a 95% seropreva-
lence of H pylari infection in a stnall
group of patics with rosacea, "
However, 2 controlled studies do nou
suppurt any association between H
prlort infection and rosacea. In the
first of these, ™ the sesoprevalence
of H pylori infection in 94 paticnts
with rosacea was 9%, compared
with 53% tn a conirel group of 32
paticngs with dermatitis. In the sec-
omd 7 27% of 45 patients with ro-
saced were seropositive for H pylori
infection compared with 33% of
age-comparable healthy subjerts
withaut chronic skin discase,

The proposed biological ratio-
nale for an assaciation between M py-
fort infection and rosacea is weak and
probably based on erronecus as-
sumptions. The only evidence of any
associaton is from uncontrolled case
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series. Studies are inconsistent, Con-
trolled studies of seroprevalence
show no association.

Psoriasis. A namber of bacterial and
lungal parhogens have been pro-
posed as causal {or psoriasis. ™ Hefi-
cobacter pylori is among the list of
putative bacterial agents because of
anecdotal case reports of improve-
ment in psoriasis following treat-
ment for this infection. ™™ Schreider
et al'™ [ound a seroprevalence of H
pylori inflection of 46.9% in 32 pa-
tems with psoriasis, compared witl
33.1% of 32 patectts with chronic
dermatitis and 33. 7% of 14 patients
with other forms of skin disease.

In an uncontrolled stmdy of
33 patients with psoriasis and
without any histary of chronic gas-
trointestinal tract complainis, the
seroprevalence of H pylori infee-
tion was 27%.7™ Three paticnts
were reated for 1T pylort infection
without apparent improvement in
their psoriasis.

There is ne evidence of an asso-
viation between H pylori infection and
psoriasis, and no ohvicus biological
rationale [ur any association.

Chronic Urticaria. Circulating im-
mune complexes may wrigger urti-
caria. Investigators have consid-
ered that H pylori infection might be
a source of such complexes.

Anuncontrolled study of 19 pa-
tienis with urticaria in Germany
found histological evidence of H py-
tori infection in 8.'" The authors re-
ported improvement in features of
cutaneous urticaria within days of
starting treatment lor H pylori in-
fection, NMowever, a study ol 104 pa-
tents was unable to tdentily an as-
sociation between H pylori infection
and any 1 of 7 varieties of chronic
urticaria.’"!

Tebbe and colleagues'* iden-
tified 23 patients with chronic urui-
They assessed H prvlori status
hy PC-URT and serological testing.
Ol the 23, they found H pylori in-
fection in 17, each of whom was then
treated {or the infection. Results of
repeated VC-UBT verified evadica-
tion of infection in 14 ach ol thesc
14 reported remission {=73% im-
provement} or partial remission
{30%-75% improvement) in symp-
tems of urlicaria for up to 10 wecks

191



aller treatmient. There was no im-
provement in the 3 patients with
failed eradication ar in the wnin-
fected patients who did not receive
treztient for H pylori infection. This
study was not randomized or
blinded, and it is unclear if the pa-
tens were inlormed of their # py-
lori status or of 1he success or fail-
ure of eraclication treanment.

Among 83 patients with
chronic urticaria in Austria, 26 were
seropositive for H pylori inlection on
results of endoscopy and biopsy.''*
These patients were then random-
ized into 1 of 2 groups. Patients re-
ceived standard treatment, along
with ranitidine, for chronic urn-
carta and placebo or a combination
of amoxicillin and metrenidazole for
H pylori infection. Chronic urti-
caria was unallected by this rela-
tively ineffective antimicrobial vegi-
met for H prlore infection,

in a study from laly. 22 of 32
consecutive patients with chronic ur-
ticaria were infected with H pylorias
determined by serologic examina-
tion and C-UBT. " The infecied pa-
tiems were randomized to 1reat-
menl lor [ pylori inlection or o ne
treatment. It is unclear if random-
ization was blinded or if concealed
allocation was vsed. Despite suc-
cesslul eradication of H pylovi mfec-
tion in 10 of the 11 weated pa-
tients, their chronic urticaria was not
improved. There was no significant
difference aimong 1he untreated con-
irol patients.

In a separate stucdy [rom Italy,
1 pylori infection was present in 23
of 42 patients with chronic urri-
caria.”'’ Eighteen patients com-
pleted treatment for i pyloti infec-
tion, of whom 16 had successiut
eradication. Of these, 13 showed an
apparent complele resolution of
symptoms of chronic urticaria for up
to 3 monihs alfer treatment. No stich
i]Tll')TUVClni.’ﬂT. was seon it un-
treated patients. This study was un-
blinded and not randomized.

There is no obvious bielogical
ratiomnale for an association be-
wween H pylori infecrion and urti-
caria. The best evidence of any as-
saciation comes from uncontrolled
case series. Supportive evidence lrom
studies of treating H pylovi infec-
tiom in patients with urticaria is
weak,
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Schonlein-Ilenoch Purpura. Schin-
lein-l{enoch purpura associated with
H pylori infection has bren de-
scribed ina 21 -year-old woman, The
condition regressed alter initial, un-
successful crearment for M pyloriin-
{ection but later recurred. Abter a see-
ond course of the same treatment for
the infection, the disease apain went
into clinical remission )i

The only evidence of an asso-
ciation between H pylori infection
and Schonlein-llenoch purpura is
from a single case report with in-
complete follow-up.

(her Dermatological Diserders. In
a group of 68 consecutive patients
with alopecia areata, the seroprev-
alenee of H pylort infection was
higher than in age-mawched con-
trols."¥ There are isolated case re-
ports linking H pylort inlection to
atopic dermatitis ' and Sweet syn-
drome.-Y

The best evidence of an asso-
ciation between H pylori infection
and alopecia ateata is front a vase-
contral study. Lvidence of other der-
matological conditions is based on
individual case repors. A biologi-
cal rationale for such associations is
lacking.

Rhenmatological Disorders

Rhenmatoid Arthris, Seventeen af

54 patients wirh rheumatoid arthri-
tis (RA) had cultures rom gastric bi-
upsy specimens that yielded H py-
tori. ¥ Eight of these patients were
treated for H pylori inlcction and ob-
served for 18 weeks, Their serum
concentrations of ang-H pytori 190
fell significantly, but there was no
discernible effect of treatment for B
pylori infection on the course of their
RA. The mean titer of anti-H pylori
antibodies was not dilferent be-
tween 14 paticnts with RA und 24
age-matched controls with chronic
pulmonary disease.'*

There is no evidence of a causal
assaciation between H pylovi indee-
tion and RA. and no biclogical ra-
tionale {or any such association.

Secleroderma. In an uncontrolled
study, 5 ol 12 patients with sclero-
derma had evidence of H pylori in-
fection on SC-UBT ' Scleroderma
did not improve after trearment for
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H pylori infection, The mean titer of
anti-H pylori antibodies was not dif-
ferent between 11 parignts with
seleroderma and 24 age-maiched
contrals with chronic pulmonary
disease !

There ts no evidenee of and no
obvious bielogical rationale for an
association between H pylori infec-
tion and scleroderma,

Sjogren Syndrome. ln the Japa-
nese study already referred 10,
the mean titer of anti—#f pylori anti-
hodies was significantly higher
(P<.05} in 7 patients with Sjogren
syndrome than in 24 age-matched
controls with chronic pulmonary
disease.

In an Ttalian study, H pylovi in-
lection was presentin 71% of 21 pa-
tients with primary 3jégren syn-
drome and 63% of 80 controls with
dyspepsia. ' In Iinland, Collinand
colleaggues' studied 32 consecu-
live patients with primary Sjogren
syndrome and 64 age- and sex-
matched controls using endos-
copy. Although awophic gastids of
the anttum was found more {re-
quently in the patients with Sjo-
grensyndrome {23% vs 4%: P=.01),
there was no signiftcant difference
in the prevalence of  pylori inlec-
ton [31% vs 39%; P=.03).

There is ne evidence of and no
ohvious hiological rationale lor an
association between H pylori infec-
tion and Sjogren syndrome.

Hematological Diserders

[ron Deliciency Anemia. Certain
hactetia, including H pylori, are able
to acquire iron {rem their host.'”
The elucidation of the genome of I
pylori'® idenvtied a number of genes
that encode for iron-scavenging
functions.'”” By this mechanism, H
priori infection might lead to ane-
mia front ivon deficiency without
bluod loss, Helicebacrer pylort infec-
tion acquired early in life might also
leud to iren defliciency in aduli-
hood by producing chronic atro-
phic gastritis, which impairs the
ahsorption of dietary iron.

Isoluted case repons have sug-
gested an association between H
prlori infection and iron deliciency
anemia in children and voung
adules."™ 1 In at least 2 ol these



cases,'* iron deficiency anemia

was not accompanied by detectable
gastrointestinal tract blood Joss. In
all cases, anemia resolved with sue-
cesslul eradication of H pyfori in-
fectiom.

A cross-sectional study of 103
children in Bangladesh aged 6
manths te 2 years found a signifi-
cantly lower (F = .04 mecan hemo-
globin levelinintected than in non-
infected children.'** The anemia was
presumed (o have been due o fron
deficicney.

If the association between iron
deficiency anemia and I pyvfori in-
fection is rue, it may be confined 10
children. In a study of more thun
2000 adlults in Denmark, H pylori se-
rologic status did not aflect a pum-
ber of red blood celt indices "

The hest evidence of an asso-
ciation between H pylori infection
and ivon deliciency anemia comes
from a population-based cross-
sectional study in children. There is
a plausible biological rationale for
such an association. Alternatively, H
pylori infection mighi simply be a
surrogate marker for poverty and
malnwrition in childhood.

Awtoimmune Thrombocytopenic
Parpura. Among 13 patients with
autpitunune thrombocytopenic pur-
pura and in whom other causes of
thrombocytopenia had been ex-
cluded. the prevalence of H pylori in-
fection assessed by the 'C.UBT was
67%.1% The 10 patients with H py-
fori infection were treated for it, and
7 had successful eradication. Lo these
patients, platelet counts increased
from a mean of 90 200/mm’ 10 a
mean of [48 800mm’ (P03}, An-
tiplatelet antibodies became unde-
wectahle & weeks alter treatment in
7 patients. In infected patients who
were treated for H pyvlori infecion
but in whom cradication was un-
successtul, there was no change in
plateler count or in the levels ol anti-
platelet antibodies.

The evidence of an associa-
tiom hetween [T pylori infection and
auimmune thrombocylopenic pur-
pura is from an uncontrolled case se-
ries. Objective evidence lrom an un-
controlled study of an increase in
patelet conant following treatment of
H pylori infection in autoimmune
thrombocytopenic purpura should

be confirmed prospectively ina ran-
domized controlled trial.

Hyperammonemia. Plasma ammeo-
nia levels are generally increased in
paticnts with hepatic encephalopa-
thy, " although this does not fully
explain its clinical manilestations.
Hyperammonemia in patients with
hepatic encephalopathy is thought
10 be derived predominamly [rom
bacterial activiey in the colon. Heli-
cobaciter pylori has potent ureasc ac-
tvity!” that may be a source of am-
monia in circulating blood. Some
investigators have swdied the influ-
ence of H pylori infection on plasma
ammonia levels and the risk [or he-
patic encephalopathy in patients
with liver disease,

Lo a prospeciive, multicenter,
Veterans Affaivs—hased studv, Gub-
hins and colleagnes'® studied 188
patients with moderate or severe al-
coholic hepatitis. Of these, 117 had
hepatic encephalopathy. There was
a higher seroprevalence of # pylori
infection in these patients with than
in those withoat encephalopathy
(799 vs 624%; P=.01). Using step-
wise linear regression, H pylori in-
lection was wlemified as an inde-
pendent risk factor lor hepatic
encephalopathy.

Ito and colleagues'™ from Ja-
pan described 2 patients with recur-
Tent hepatic encephalopathy due to
circhosis from ehrenic hepautis Cvi-
rus infection. Both had evidence of
I prlori infection. After suceessful
eradication of infectiun, plasma
ammonia levels were reduced, and
hepatic encephaleparhy did not
recur for at least 5 months. Both pa-
tients were subsequently observed
for more than 2 vears'™; plasma
ammenia levels stayed below those
seen belore wreammen lor 1 pylori
inlecrion.

Inan experimental study in 20
patients with cirrhosis, Plevris and
colleagues'™ derermined H pylori
status by "C-UBT and adminis-
tered urea by mouth. Plasma am-
monia levels rose in all patients ir-
respective ab H pylori starus, and
there was no diflerence between the
1 pylovi—infected and noninfected
patients.

Kirchner and colleagues™: from
Germany studied plasma ammonia
levels and the H pylori status of 132
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patients with cirrhosis, 38 patients
with chronic viral hepatitis but with-
out circhosis, ancd 39 age-matched
controls. The controls had cardio-
vaseular or cerebrovascular disease
but ne gastrointestinal ract com-
plaints or cvidence of liver disease.
Patieris with cirrhosis had higher se-
ropositivity for H pylori infectdon
(B19%) than those with chronic vi-
ral hepatitis (62%) or contrals (34%).
llowever, there was no assoctation
hetween plasma ammonia levels and
i1 pylori statns.

Miyagi and colleagues'" in
Japan sindied 18 patients with cir-
rhosis and persistent hyperam-
moneinia despite treatment with
lenw-protein diet, kanamyein sul-
{ate, laciulose, and branched-chain
aming arids. They divided these 18
patients inwe 3 groups of 6 patients
accarding to H pylort status as as-
sessed endoscopically, One group
had diffuse gastric involvement with
£ pylori, the second had more pacchy
involvement, and the third had ne
IF pylori infection. Patienis in all 3
groups recelved treatment for H py-
lori infection, The mean plasma am-
menialevel was initially reduced in
all patients [ollowing the siandard
treatment for hepatic encephalopa-
thy. However, there was 2 {urther re-
duction in plasma ammonia level in
the 6 patients with diffuse gastric in-
volvernent and H pylori infection fol-
lowing eradication treaunent. There
was no further reduction in plasma
ammonia levels in the other groups
alier similar treaunent. In the pa-
tients who had diffuse gastric in-
volvement with H pylost infection,
plasma ammonia levels remained
low for up to 12 weeks alier eradi-
cation trealment.

Llach and colleagues'™' {rom
Spain found no difference in plasma
ammoenia concentration or in he-
patic encephalopathy scores he-
wween 32 H pylori-infected and 30
noninfecied palients with cirrho-
sis. Turthermorg, treatment of {1 py-
fori infection <id not produce any
significant change in plasma anmmo-
nia concentrations or encephalopa-
thy scores,

Cho and colleagues™ in South
Korea studied levels of ammonia in
plasma and gastric juice in 31 pa-
tients with cirrhosis and 34 con-
rols. They determined H pyvlori sta-
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s in all patients by serologic ex-
amination and endoscopic biopsy.
Little information was provided on
the cantrol group, but they were not
particutadly well matched for age.
Plasima ammaonia levels were higher
in the virrhotic patients than the con-
trols. Levels of ammonia m gastric
juicewere higherin H pylor-infected
than in noninlected patietus in both
groups. Helicobacter pylori infec-
tion did not aliect plasma ammonia
concentrations in the paticnts with
cirrhosis.

Among 35 patiems with cir-
rhosts, 37 had clinical or neuro-
physiological evidence of ehranic
hepatic encephalopathy.'? The
prevalence of {I pylori inlection de-
termined by gastric mucosal bi-
opsy and rapid urease testing was
67% in the encephalopathic group
and 33% in the nonencephalo-
pathic group (P=.002}. Levels ol
amunonia in gastric juice were higher
in the encephalopathic than in the
nonencephalopaithic patients
{P<.03). Plasma ammonta levels
were not reported. Seventeen ¢n-
cephalopathic patients, including 13
with and 4 withoul H pylort infec-
tion, had treatment with a rela-
tively ineffective regimen for 7 py-
lort infection. Results of testing for
encephalopathy improved in each
ol the H pylori-infecied patienrs,
The test results did not change
appreciably in the 4 uninfected
patients. Uradication ol infection
was nol confinmed.

In an experimental study. Zuilo
and colleagues'® {rom laly ex-
amined the effcets of acetohydrox-
amic acid on plasma ammonia
levels in 16 cirrhotic patients. Ace-
whydroxamic acid is a direct inhibi-
wor of bacterial urease.*" Fight pa-
tients had H pylovi inlection
determined by histological exami-
nation and a rapid urease test.
Plastna ammonia levels did not
change after acetohydroxamtc acid
acdministration in the & patients with-
out H pylori infection. However,
plasma ammon concentration at 15
to 30 minores after acerohydrox-
amic acid adminisiration fell by 2
mean of 27% in the & palients with
1 pylort infection.

Patients with chronic renal in-
sufficiency have high levels of urea
in their gastrie lumen. " Thaose with

194

H pylori infecion might, therefore,
have elevared plasma aromonia lev-
els. However, comparison of 9 H py-
leri-infected and 7 noninfected ure-
mic patiems found similar plasma
and intragasiric concenirations of
hoth urea and ammonis, '™

Ohservational studies suggest a
relationship between H pylori inlec-
tion and raised plasma ammonia lev-
els in patients with chronic liver dis-
case. However, there is tnconsistency
among different studies. There is
a plausible biological rationale
for the association (Table 1). Fx-
perimental studies investigating
the possible association have been
inconsistent,

Miscellaneous Disorders

Sudden Infant Death Syndrome.
There are some shnilarities be-
tween the epidemiological features
of sudden infant death syndrome
(SIDS) and those of H pylori infec-
tion1, Both are more cominon in fami-
lies of lower socicecomomic status
and from nonwhite ethnic groups,
Furthermore, the incidence of both
appears Lo be decreasing in paral-
lel."*® Possible links between H py-
fovi infection and SIDS include raised
systemic levels of cytokines such as
imterleukin 1 that may promote fe-
ver, immune activation, and deep
sleep.™ Alternatively, H pylori might
he aspirated from the stomach into
the atrways, where the generation of
ammonia through the action of H
pvlori urease might promote respi-
ratory arrest.™

Helicobacter pylori was re-
ported at autopsy in the gastric an-
irum and trachea in 7 infants who
died of $1D5." However, the same
investigators were subsequently un-
able to conlirm this observation
when examining autopsy matertal
from 22 consecutive infants with a
posimortemn diagnosis of SIDS vs-
ing histological or polymerase chain
reaction testing.”™ (11 a s¢parate
study, polymerase chain reaction
testing on antral biopsy specimens
trom 11 infants who died of SIDS
identified I pylovi in 8 of 9 spect-
mens when it was apparent histo-
logically, and in 1 of 2 when it was
not'™ Primary tracheal coloniza-
tion by H pylori without gastric an-
tral involvement has been reported
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in 3 of 12 infants with SIDS,'"* sug-
gesting possible transmission of 1
pylori by the respiratory ronte. Heli-
cobacter pylori may have been iso-
lated from tracheal secretions of
adults in an inwensive care unit.'™

In wutopsies of 37 infanis with
SIDS in 2 metropolitan areas in the
LUnited States, there was evidence of
gastric antrai If pylori inlection in 20
{54%). Organisms compatible with
H pylori were ideniified in tracheal
specimens in 22 (39%).'"

The best evidence of an asso-
ciation between H pylort infection
and SIDS comes from uncontrolled
case series. The temporal relation-
ship for an association is correct, and
there 15 » plavsible biological ratio-
naie {Table 1). There is uncon-
firmed evidence of colonization of
the upper airways of infants with
SIDS by hacterial organisms that may
be H pylori.

Growih Retardation in Child-
hood. Patel and volleagues'™ stud-
icd 354 1 L-year-old children in Scot-
land. OF these, 62 had evidence of
H pylori infeciion since 7 years of
age. On average. these children had
grown 1.1 ¢m less than nouin-
fected children from the ages of 7
through 11 vears, Girls had grown
1.6 cm less than their noninfecred
peers had.

Raymond ctal ¥ compared 77
French children infected with H py-
tort and 74 age-matched children
without the infection. Compared
with 23% ol the controls, 27% of the
infected group were of shovt stat-
ure. Of the children with short stat-
ure, there was no evidence ol hypa-
proteiniemia or malabsorpuion.

[n a cross-sectional study from
southern ltaly, 49 of 216 children
aged 3 through 14 years were in-
fected with U pvlori as derermined
by the PC-UBT.™ Of (he 49 in-
{ected childeen, 8 were below the
25th percentile for height, com-
pared with 13 of 167 uninfected chil-
dren. In the subgroup of children
aged 8.5 through 14 years, 8 of 31
infected children were below the
25th percentile for height com-
pared with 8 of 96 uninfected chil-
dren (#=.02).

Oderda and colleagues'™ in
Naly found serologic evidence ol H
pylori infecuon in 20% of 134 con-
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secntive children with shott star-
ure and in 13% of matched con-
trals (P =19}, The authors con-
cluded that H pylori infection was
uot an independent risk Ficror for
short stature in childhood but thay
low socioeconomic stalus was of
MO ImporEnee.

Llna population-based survey of
more than 4700 people in North-
ern lreland, the mean height of
women lder than 23 vears who
were infecteel with H pylori was 1.6
ent lower than it uninfected women
{P<2.01 after adjustment {or age and
socioeconomic sratus).™ Among
1730 Danish wonien in a randont
sample, those in the upper quartile
for height were significantly less
likely to he infected with H pylori
than those in the lower quartile.™
The likelihoad of H pylortinfection
was also related o late wenarche,
leading the investigators to specu-
Late thar an impaired pubertal growth
spurt may have explained the [ind-
ing. The Furogast Study Group con-
ducted a cross-sectional survey of the
seroprevalence of B pylori infec-
tion in mure than 3000 subjects in
2 age groups in various coun-
tries, ™ In subjects aged 33 through
64 years, tnfeciion with i pylori
tended 10 be associated with a low
hody mass index and short stature,
However, this was not statistieally
significant after adjustiment tor other
variables.

The best evidence of an asso-
ciatinn between H pylori infection
and growth retardation in child-
hood comes from a cohort study,
The remporal relationship lor any as-
sociation is correct {Table 1). There
is some incomsistency between dil-
ferent studivs, Helicobacter pvlori in-
lection might be a marker for low so-
cioeconomic status and relative
malnuirition in childheod

Anorexia ol Aging. One report
deseribed 3 institutionalized, €l-
derly patients with a variety of
medical complaints that included
anorexia."? Each patient had evi-
dence ol H pylori infection. Treat-
ment for the infecion resulied in
improvement in anorexia. Treal-
e regimens were suboptimal.
and cradication of infection was not
confirmed. Helicobaeter pylori in-
fection was nor proven as the cause

of the anorexia in any of the 3
patients."

There is no evidence of an as-
sociation between H pylori infec-
tion and the anorexta of aging,

COMMENT

Numerous different conditions
have been linked preliminarily te
H pylovi infection. However, many
of these associations are based on
uncontrolled or inappropriately
controlled observations. A biologi-
cal rationale for an association
with H pylmi infection is often
lacking,

Turther research on the role of
H pyloitas a possible caasal or con-
tribwory lactor may be warranted for
sume conditions. Exatoeples might
inchuele autoimmune thrombocyio-
penic purpura’® ang S10S. 11980
However, any such research shoukl
be conducied in a tesponsible,
plamned. and cautious manner.

LUnfortunately, weak evidence
ot causation by H pylari infecion in
some conditions has already led w
poor-quality studies of the effects of
treatment for the inlection B
Sackert™™ has proposed a 5-level sys-
et of grading evidence from treai-
ment treials 1o help determine
whether a treatment should be ree-
ommended. The highest level ofevi-
dence comes [rom large random-
ized contrelled 1rials and carries a
strong recornmendation for adop-
tion of the ireaument into youtine
practice. Studies nnn the treatment
of I pylori infection in the condi-
tions reviewed herein have been
nenrandomized, unblinded, and un-
controlled or inappropriately con-
trodled ¥ Therefore, these stud-
ies present evidence thal is, at best,
weak. Fucthermoce, treatmen regi-
mens have oflten been ineffective,
and eradication of infeciion has not
been vonfirmed, '3

Rather than treating H pylori in-
[ection in all infected patients iden-
tilied with a specific diagnosis, it
would be of more valae 1o random-
ize infected padents 1o receive ac-
tive or placebo treatmenin a double-
blinded manner. Ouly then could
investigators adequately assess any
cllects of treating H pylor infection
on the underlying condition. Con-
ceivably, antimicrobial therapy
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might improve 1 of the conditions
in question through a mechanism
unrelated 10 eradication of If pylori
infection. ['ov example, apparent
improvement in patients with
hepatic encephalopathy after anii-
microbial treatment of | pylori
infection could have been ex-
plained by a reduction in levels of
¢olonic bacteria, Theretore, there
may be a case for antibiotic treat-
ment, as if for 1 pylor] infection, in
uninfected patients to eliminale any
unrelated, heneficial effect of ani-
microbial therapy. ™™

Although F pylori infection has
been linked 10-a wide variety ol non-
—gastrointestinal tract conditions,
the level of supporting evidence is
low {Table 17, Conversely, ample
evidence links H pylorf infection w
various conditions of the upper gas-
trointestingl tract (Tohle 23 Lim-
ited experiments in humans have
estahlished a specific and direct refa-
tonship with gastritis, wirth consis-
Lent temporality. ™ Although there
are no direct experimental data in
humans that Yink H pylori inlection
with peptic ulcer disease, there is a
mass of highly consistent and sirong
circumstantial evidence.* ™ Nested
case-control stodies™ ™ and a
meta-analysis® have established a
strong and temporally cortrect rela-
tionship between £f pylon inlection
and gastric adenocarcinoma. There
is also a strong biological rationale
[or this association.* Similarly, there
is a strong, wemporally cotrect asso-
ciation between H pylori infection
and low-grade gastric lymphoma
arising from  mucosa-associated
Jymiphold tissue.™"* However, even
in these conditions of the upper
gastrointestinal tract, about which
there is hroad agreement regarding
causation by H pylori, it is not pos-
sible 1o answer alfomatively all 9 of
the questions proposed by Sackert
{Table 2}.

Demonstraiion ol H pylori in-
fection would be unbelplul at pres-
ent in an individual patient with any
of the nou—gastroimesiinal iract con-
ditions propesed to be assoclaed
with it. Since the infection is highly
prevalent, it will be found by chance
in many patiems who seek medical
attention for another condition.
Demonstrating the infection ina pa-
tient with another disorder does not
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TalHa 2. Application of 9 Diagnostic Tests for Causas of Upper Gasleointestical Trzel Condilions
Generally Accepted 1a Be Aetated 0 Helivobacler pyfori infection*
Gasiric MALT
Tests Gasirilis Peptic theer Gastric Cancer Lymphoma
Is there evidence from trug axperiments in humans? Yes Na NG No
Is the assaciation strong? Yes Yes Yas Yes
I the association consistent from study 10 sludy? Yes Yes ¥es Yes
15 the temparat relzhionship correct? Yes Yes fes Yes
Is there a jose-respanse relativnship? 7 ? ? ?
Does the association make epidemiological sense? ? ? ? ?
Does the association make biclogical sensg? Yes es ez Yes
\s the agsadiatien specic? Yes No No Ho
|= the asgociatien analogous to 3 previously proven causal assodiation? Ho o No No

*MALT inieficates muEosa-

iated fymphoid tissu, g

mark, absence of sufficient evidence far answer,
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]\'mphm'd liséuc.“ ogy. 1997 113[suppl 1) 565-566 BlazerMJ Leng-teran follow-up s volurtary in-

‘ Practiti -ed 1o be aware 4. Huang JO, Sridhar 5, Chen . Hunt RH. Meta- gestinn of Helcpbacter sidod Aun litern fed
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Complete regression of Barrett’s esophagus with heat
probe thermocoagulation: mid-term resuits

Spyras Michopoulos, MD, Panayotis Tsibouris, MD, Helias Bouzakis, MD, Maria Sotiropoulou, MD, Nick

Kratios, MD
Athens, Graece

Background: Barrett's esophagus is a premalignant condition. It has been reported that several
methads of endescopic ablation in combination with acid suppression result in replacement of
specialized columnar epithelium by sguamous epitheliom. The aim of this study was to assess
whether ablation of Barrett’s mucosa by means of heat probe and acid suppression restores nor-
mal esophageal mucosa.

Methods: Thirteen patients with Barrett's epithelium but not dysplasia were enrolied in the study.
Helicobacter pylorf was eradicated when discovered. Thermal energy was applied using a heat
probe (pulses of 5 to 10 joules). Four-quadrant biopsies were obtained at 1 io 2 cm intervals 1 to
3 months after the last treaiment session. All patients continuously took omeprazols, 40 mg/day.
Resuits; Macroscopically, ablation of Barrett's mucosa was achieved in all patients after 1 10 5
sessions. Three of the 13 patients had residual specialized columnar epiihelium beneath the
restored mucosa but not averexpression of p53 and c-erbB-2. Duting follow-up {6 to 36 months)
iwe patients in whom the length of Barrett’s mucosa was greater than 2.5 cm relapsed after
omeprazole discontinuation, whereas another two with length of less than 2.5 cm did not. One
patient with residual Barrett's istands developed low-grade dysplasia.

Conciusions: Heat probe is an effective and inexpensive method for Barrett's ablation. Islands of
residual specialized columnar epithelium were found in 23% of patients. The length of Barrett's epithe-
lium determines relapse after omeprazole discontinuation. (Gastrointest Endosc 1999:50:165-72).

Barret!’s esophagus (BE) is a relatively common
condition wherein distal squamous epithelium is
replaced by specialized columnar epithelium (SCE}L
1t is a premalignant condition,2 The incidence of
esophageal adenocarcinoma is rapidly increasing in
the Uinited States and oiher Western countries.?-6

The currently recommended surveillance proce-
dure includes multiple randem biopsies at regular
intervals, but the efficacy of such surveillance is nol
unaninously accepled.” The importance of attempt-
ing (o reverse BE lies in the potential to diminish the
probability of development of esophageal adenocarci-
noma, a goal until recently unattainable. Acid sup-
pression and antireflux surgical procedures have
lailed to completely reverse BE 8.2 Eradication of the
metaplastic epithelium by laser, photedynamic ther-
upy, multipular electrocoagulation, and argon plasma
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coagulation has been reported. However, islands of
residual SCE often remain beneath the regenerated
squamous epithelium 10-16

The heat probe is an inexpensive modality that, to
our knowledge, has not been applied to the treatment
of BE except for a case of upper esophageal stricture
caused by bheterotopic gastric mucosa.l? Although
comparative datz on the methnds used for ablation of
Barrett’s mucosa in humans do not exist, astudy in a
eanine model of photodynamic therapy, needymium-
ytirium aluminum garnet laser, KTP laser, heal
probe and multipolar prohe concluded that the best
methods were Lhe Jast two mentioned. ¥

The aim of this study was lo evaluate ablation of
SCE by means of thermocoagulation (heat probe)
including the long-term outcomes of this therapy.

PATIEMTS AND METHODS

Patients

Thirteen consecutive patients with an endoscopic diag-
nosis of BE and histologic confirmation of intesiinal meta-
plaziz type [1T withoui dysplasia were enrolled. Exclusion
criteria included high-grade dysplasia, esophageal adenn-
carcinoma, esophageal ulcer or stricture, pregnancy or lac-
tation, known allergy Lo omeprazole or poor general med-
ical condition. Paticnts with SCE identified on biopsies
taken from an endoscopically normal gastroesophageat
junclion were not included, No patient had undergone
previous antirellux or gasirie surgery. There were 8 men
and § women, mean age of 54.6 = 10.7 years.
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Figure 1. Hegenerated nonkeralinized slratified squamous
epithelium replacing Barrett's epitheiium after heat probe
coagulation {big arrow). Underlying cardiac-type glands
(smalf arrows) {H&E, orig. mag. =100},

All patients included in the study gave informed con-
sent. The protocol was approved by the ethics commitlee
of pur institulion.

Endoscopic protogol

In all sessions, lidocaine spray for oropharyngeal ancs-
thesia and midazolam at a dose of 0.05 mg/'kg intravenous-
ly for sedation were used. Dndoscopies were performed
with a fikerseape (GIF-1T20 or GIF IT-140; Olympus Co.
Ltd., Tokyo, Jupar). The length of BE was determined at
ihe index cndeseopie examination by means of a Teflon-
covered guidewire {Prolector guide plus 480; Wilson Cook
Medical Inc., Winsten-Salem, N.C.1. On the unmarkod patt
of the guidewire marks were added with a Llack waler
resistant marker every 1 em. Measuremenls were made
beginning 2 cm proximal 1o the most preximal Tundie fold
and terminated at the most proximal extenl of Barvetl's
muensa. I narrow, linear extensions of Barrett's mucosa
were present, Lhe length of Barretl’s mucosa was taken as
that of the langest exlension. lo patients with coexistent
esophagitis, the length of Barrell's epithelimn was mea-
sured afler treatment of the esophagitis. BE was consid-
eved circular, if there were no bridges of nennal mucosa
betwoen extensions of Barrett’s eptthelinm and there was
ne predominance of any extension. One antral biopsy was
oblaimed for a rapid urease test (CLO-test; Tri-Med Sp [nc,,
Ballard Mcedical Products, Oshorne Park, Western Aus-
traliat and four additional biopsies (two from the anlrum
and two from the gastric body) were taken at the baseline
endoscopy to check for Heficobacter pylori gastritis.

Ahlation of the SCE was performed with a 2.4 mn heat
probe (Qlympus). The generator was set to deliver 5 to 10
J of energy. Thermocoagulalion was applied at multiple
siles starting from the proxtmal limit of the SCE and pro-
ceeding distally fo the gastroesophagesl junction or to a
level 2 em above the most proximal fundic fold when a
hiatal hernia was present. In each session, an altempt
was made 1o coagulate almost all of the Barrett’s surlace.
Coagulation was thouglit to be complete whep the salmon
pink colored SCE was replaced by a white cosgutum, Two

1668 GASTROINTESTINAL ENDOSCOPY

Comyglete regression of Barreft's esophagus with fial probe

Figure 2. Persisting glands fined by SCE under the regenerat-
ed squamous epithelium characterized by the presence of
acid sialomucins and sulfomucing in goblst and columnar
cella, (&) Meutral mucins, red (small arrows); acid muzins, blue
(big arrow); {PAS-alcian blue stain, orig. mag. x10Q). (B)
Sialomucins, blue fsmalf arrow); sulfomucing, brown-black (big
arrow), (alcian blue stain, high-iron diamin, orig. mag. x200).

endoseopists assessed the result. The patient then under-
went. endoscopy at 4-week intervals te treat any remain-
ing columnae-appearing mucosn. During repetitive endo-
renpic sessions, methylene blue staining was ured to guide
thermoablation. Five to 10 mL 0.5% methylenc blue solu-
tion (Merck Co, Inc., Darmstadi, Germany} was sprayed
on the distal esophagus using a 2.8 mm spraying vatheter
[PWSL-1; Olympus), so that the entire area of preexisting
Barrett's epithelium was covered. Imimediately thereafter.
120 Lo 240 mL tap water was sprayed on the esophageal
mucosa to wash oll ecacess dye. Positive staining was
defined as blue staining of endoscopically normal
esophageal mucesa that persisted despite vigorous water
irrigalion. Barredits epithelivm was thought to be ablated
when salmon pink colored epithelium bad totally disap-
peared and no area of preexisting BE wuas siained with
methylene blue,

One to 3 manths after complele macroseopic reversal o
BE, cndoscopy was performed and biopsics were Laken
Methylene blue was used to guide the placemend of biop
sier. These were oblained with a jumbo biopsy lurceps
(FP13K, Olympus: or 2.4 160-2, Mili Hose Lab Ine
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Table 1. Demographic data and endoscopic findings for all patients included in the study

Smoke
Patient Ape cigavettes!  Aleohol
No. Gonder  (yrd day

Lenpth of

Darrelt's

1 M R6 a0 300 6T
2 F 32 15 150 8T 3
3 F bR 45 20 57T (3)
4 M 50 20 25 50

3 M 64 10 10 25T
6 M Tl 0 40 25T (2)
7 ¥ k] 0 20 4T i2)
3 M 59 0 RO 60

9 M 41 25 400 25TI(2)
10 F 3 15 80 25T
11 F 51 0 10 2711
12 R a4 0 40 2115}
13 M al i} 400 25T

Other Na, of Total
tgmiwhk)  epithelium fcm)  diagnoses M pylori HH (em) sessions energy (J)  Madications

ol Positive 25 1 135 8N

File) Positive Q 4 1610

DUE Puasitive 3 5 1240

nu Positive 2.5 5 54R 5N

DIYE Positive 25 1 150 EL
Positive 3 1 14 SN
TPositive g +4 1760

nu Pasitive 24 5 3300

GU Pasitive 25 1 150

Gu Positive 1 2 230
Puositive 4 1 L3}

B Positive 4 3 375 SN

E Negative 5 3 1255

€, Cireular; T, tongues 1long, narrow extensions) or £, islands ino. of 1" or I is shown in parentheses); DY, dundenal ulcer; GL, gastrie
uleer; £, esophagitis; HH, length of hiatal hernia; No. of sesstons, no, of sessions to achieve complete macroseopic diszppearance of BE;
Totod energy, wtilized in each person; 8, sphincter reluxing drugs; N, nonsternidat anti-inflammatary drugs; Er, etideonate.

Mentor, Ohio) at 1 to 2 em intervals within the initlally
measured area of SCE {four quadrants) for pathologic and
innnunehistochemical examination.

Thereafler, endoscopy with placement of hiopsics was
performed every 8 months, Any reappearance of' BE was
treated with additicnal sessions of thermocoagulation,
After each session of coagulation, patients were advised to
take oaly ligquid or semiliquid food fer 3 days.

Medical therapy

All patients started omeprazole 20 mg lwice a day 15
minutes before breakfast and dinner. Treatment Lo eradieate
H pylort was prescribed in all 1 pylori-posilive patients,
One or more eradicaiion regimens were given uatil both the
rapid wrease test and histology were negative fur H pylori.
Mainienance lreatment with omeprazole was stopped for
4 weeks to assess eradication suceess and restarted afler
successlul eradication. Only anlacids were allowed on an as
needed basis while the palienl was receiving the eradication
regimen. For F pyfori-positive patients, ablation therapy
was imibated only after H pylord eradication. Aller the initia-
tiom of endoscopic treatment and during the entire follow-up
peried, patients were instructed o communicale Lhe reap-
pearance of any symptom and particularly symptoms
of gastrocsophageal reflux. Continuous treatmend with
omeprazole (20 mg twice a day) was preseribed aller success-
ful thermaablation as specilied in the protocol.

Histolagy

Riopsy specimiens were fixed in 109 formalin, emibed-
ded in paraflin, serially sectioned and then stained with
HELE. The presence of distended, harrel-shaped goblet cells
on routine H& E-stained slides was considered indicative of
infestinal metaplasia.'® Metaplasia was confirmed using
alcian blue pH 2.5TAS and alcian blue pHI/HID and peri-
odic acid-Schifl stains. 2V [Hagnoses of low- and high-grade
dysplagia {LGD and HGD, respectively) were made accord-
ing to previously established eriteria,2!
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Immunestaining for p53 and c-erbB-2 was performed
uzing immunoealkaline phesphatase with fast red (iwik-
Kit, Lipahaw, Pittsburgh, Pa.} according to manufacturet’s
instructions, I}3-7 {Ylem, Rome, Italy) and NCL-CB-11
(Ylem) were uged respectively as specific moneclenal anti-
bodies and were applied in 1:50 dilutions for 60 minutes
on formalin-fixed tissue. Sections were eonsidered to over-
cxpress c-erbB-2 when at least 10% of cells showed
unequivocal red staining, Cytoplasmic and membranous
staining was recorded separately. Only membrancus
staining was considered indicative of overexpression
whereas eytoplasmic staining was reported as c-erhB-2
cytoplasmic expression. The p53 was considered positive
in the presence of red nuclear staining, To increase sensi-
tivity, weak pink immunostaining, instead of red, was
recorded as weukly positive, even il less than 10% of the
cells were slained. If immunostaining was positive at the
inilial endoscepy, endoscopy was repeated within 1 month
and cxtra biopsies were taken to exclude dysplasia.

Statistical analysis

Values are expressed as the mean + standard deviation
{mean + 5D).

RESULTS

Thirteen patienis with BE with a lengih between
2 and 6 cm (eircultar in 2, with long, narrow extea-
sions in 10 und large islands in 1) were enrolled in the
study {(Table 1). H pylori was positive in all but 1
patient and was successfully eradicated with one {in
10 patients) or two (in 2 patients) eradication regi-
mens. No patient had a family history of malignancy.
Cholecysteetomy had not been performed in any
patient. Four patients were taking medications that
lower esophagus sphincter pressure {nitrales or calci-
um channel blockers) and nonsteroid anti-inflamma-
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Comnplete regressiom of Barrelt’s esophogus with heaf probe

Table 2. Endoscapic and histologic findings at postablation and follow-up endoscopies

Patient Fallow-ip
No. E0 HO Fa He Kiz 112 E18  H1E  F24  H24  Ei Hd0  E3R  HI6 il
1 N 50
2 ] BC 2 Tl N 30 12
3 N B N 5BC N 56 N s N BC N ac N He an
4 N 5C N = N 8 2.5 I N B¢ 250
3 N 1 M LG N LGD N LGD E7
3 N I N aC N 8C N 5C 14
7 N m N 8C N 80 N 18 15
8 N sC N 3G N &0 N 8C 14
9 [ 802 N sC W sC i B0 13
10 H sC N aC N sC I 1M N sC ]
11 M 5C N 50 6
12 N BC N a5C [
13 b 8C N BC 6

B0, F6, E12, K18, ER4, K30, E36: results of postablation and follow-up esophogodusdenoscopios after 6, 12, 18, 24, 30, 36 monbis,
respeetively {time limits are not strick), N, macroscopically normal mucosa. Numerie values represent the length of recurrend. Barvett’s

epithelium in cm.

Iio, He, Hi12, Hi18, H24, 1136, 1136 histologic results of pustablation and fllew-up csophapnduodenosenpies after 6, 12, 18, 24, 30, 38

months, respectively; ST squamous cell epithelium; 7, SCE.

tory drugs snd one was taking etidronate (400
mg/day}. Four patients had a positive eytoplasmic
expression of c-erbB-2, whereas none was positive for
p53 at the initial endoscopy. No patient had dyspla-
sia, either on the entry or the reevaluation endoscopy.

A total of 36 heat probe ablation sessions were
performed. The mean number of sessions was 2.77 +
1.69 (range 1 to 5} per patient. The mnitial session
lasted 20 to 30 minutes depending on the area of
SCE to be ablated. The foliowing sessions were of
shorter duration. A mean of 933.8 = 938.7 J (range
100 to 3300 J) was transferred to achieve macro-
scopic reversal. Oue inilial endoscopic impression of
macroscopically complete ablation was changed in 2
patients when methylene blue was used.

After treatment, squamous epithelial regenera-
tion was confirmed in all patienls, bath endoscopi-
cally and histologically {Fig. 1) (Table 2}. However,
in 3 palienis and in ¢ of 28 post-treatment biopsy
sperimens, persisting glands lined by SCE under
areas of squamous regeneration were found (Fig. 2},
Nu evidence of dysplazia was encountered at the ini-
tial endoscopy after successful treatment. The ph3,
evalvated on biopsies taken at the same period of
the study, was weakly positive in 1 of 3 patients
(patient No. 6) with persisting Barreil’s mucosa
under areas of regenerated squamous epithelium.
The c-erbB-2 was positive (cytoplasmic expression)
in 2 of 3 patients {Nos. 5 and 6).

All but 1 patient (No. 11) experienced no symp-
toms or enly mikd retrosternal discomfort during the
first 24 hours after the ablation. Patient No. 11 com-
plained of acute retrosternal pain afier receiving
1300 J during one session. Endoscopy performed the

168 CASTROINTESTINAL ENDOSCOPY

following day revcaled an csophageal ulcer. Symp-
toms resolved within 48 hours while on trealtment
and the csophageal uleer was found 1o be healed at
endoscopy performed 1 month later

One patient wus lost in the follow-up. During fol-
low-up of 1592 + 8.8% months (range 6 to 36
months), two patients (Nos. 2 and 4) relapsed 3 and
9 months, respectively, after discontinuation of
maintenance treatment with omeprazole in viola-
tion of the protocol. Both had relatively long BE
(6 and 5 cm, respectively). Recurrent Barrett's
epithelium was ablated after one and two addilion-
al sessions, respectively, of thermocoagulation.
None of the olher patients had any evidence of
recurrence of Barrett’s mucosa. Among them, 2
paticnts (Nos. 9 and 10} with BE 2.5 em in length at
initial evaluation had neither macroseopic nor his-
tologic recurrence 12 months afier discontinuation
of vmeprazole in violation of the protoco). Tslands
of persisting SCE beneath areas of squamous regen-
eralion were reconfirmed in oaly 1 of 3 patients
(No. 5), who had SCE islands after macroscopically
successful ablation. This patient developed LG at
17 months’ follow-up without macroscopic evidence
uf Barrelt’s relapsc. Persistence of pb3 was not iden.-
tified during follow-up, whereas c-erbB-2 was recon-
firmed only in this patient (No. 5). Results of
immunohistochemistry for c-erbB-2 and pb3d are
summarized in Table 3.

DISCUSSION

This prospective vncontroblled trial assesscd the
ability to eradicate BE by means ol acid suppression
and heat probe thermocoagulation. In ali 13 patients,
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Table 3. Results of immunohistochemistry tor ¢c-erbB-2 and p53

FPaticnt No. Ci % o IRY] Ch IR G 12_

12

ci P18 OM P24 cag P30 C36 PI6

o —
I
'
|
!
|

LTI~ AR R LT
+
i
I
I
|
|

1 - - - - - -
12 - - - - -
13 - - - - - -

O8O, C8, CL2, C18, C24, £330, 036: cesulus of tmmunohistochemistry Tor c-erhB-2 cytoplasic expression in initial (i), postablation i)
and follow-up csephagoduedenoseopies after 6, L2, 15,24, 30, 36 months, respect ively (Lime mits are nol stricth; - negalive; +, posilive,

Pi, PO, P6, P12, PI8, P24, P30, P18: results of immunchistochemistry for p53 in initial (£}, postablation {(6) and follow-up esuphago-
duodenascopics aller 8, 12, 18, 24, 30, 36 months, respectively (fime imits are nol siriet); -, negative; +,, weakly positive.

None of the examined samples were pasitive for membranous c-erbB-2 or p33 (nuclear slaining » 10% of the cells),

BE was eliminated macroscopically although glands
lined by SCE persisted under areas of squamous

epithelial regeneration in three patients. Reversal of

Barrett's epithelium was sustained during follow-up
under continunus acid suppression. Barrett’s mueosa
under areas of sauamous epithelial regencration was
not present during the later phases of follow-up in 2
of the 3 patients. LGD was identified in the third
patient with persisting SCE in biopsies taken later
during follow-up. Discontinuation of omeprazole,
despite instructions, resulted in relapse in 2 patients
with initial length of BE of & and 6 em but not in 2
others with 2.5 em lengths of BE.

This and other studies of ablation methods are
based on the hypethesis that putative esophageal
stem cells can underge differentiation to a squamous
epithelivm in a low acid environment. This hypothe-
sis derives from the observation that squamous cells
regencrate in dennded dog lower csophapus in acid
suppressed conditions whereas columnar mucosa
develops in the presence of an acid envirenment 22

Suceessful eradication of BE has been reported in
humans using a wide variety of endoseopic modali-
ties in combination with acid suppression.19-18 The
heat probe has not, to our knowledpe, been tested for
Barretl's ablation, although it has been shown to be
the best mcthod for ablation of esophageal mucosa
in a canine model, 8

Our endescopic rasults scem to confirm the afore-
mentioned experimental data because complete
macroscopic restoration of normal esophages)
mucosa occurred in all palicnts. Methylene blue
staining can identify SCE in 70% of patients with
BE.2 Methylene blue staining altered endoscopic
assessment and therapy in 2 of our patients. We did
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not use a mueolytic agent, which may have reduced
the accuracy of slaining,

Both plaripotential cell differentiation and
regrowth of adjacent squamous cells are thought to
contribute to squamous regeneration 2423 Nene of
the ablative methods used to date have prevented
the persistence of Barrett’'s mucosa beneath regen-
erated squamous mucosa. 182446 Nejthoer of the
afurementioned wmechanisms could guarantee
replacement of nonablated Barrelt’s mucosa by
squamous epithelium. Therefore, the greater the
destraction of BE, the less the probability of remain-
ing SCE islands under the regenerated squamons
epithelium. Deep thermal ablation is thought to
reduce this possibility. Nevertheless, deeply buried
metaplastic epithelial tissue can escape ablation.2
However, the greater the depth of thermal destrue-
tion, the greater the risk of fibrosis.?? This could
reduce regenerative capacity of stem cells. Total
energy transfer in a predetermined surface area
during each session seems to affect the final resull.
In one of our patients (Neo. 131}, the application of
high total energy in 4 relalively smail area during
onc session in an atlempt to accelerate treatment
and avoid the persistence of SCE resulted in paticnt
discomfort and an esophageal vicer.

Pharmacologic control of acid alone can reduce the
length of Barrett’s mueosa 827 Thus, failure to recon-
firm persisting Barrett’s muocosa under areas of squa-
mous regeneration in 2 of' 3 patients who initially had
this finding could be due to sampling error. However,
it could also be the result of elimination of these
islands in an acid suppression environment.

Persistence of SCE islands in patient No. § and
possible progression to LGD could be attributed to
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variety of factors. If dysplasia had existed since the
initial examinatien, acid suppression could not pre-
vent its prograssion 28 Noxious agents, in addition to
acid, such as chemotherapeutic drugs?® and caustic
apents,”® have also been incriminated in the devel-
opment of BE. The patient mentivned above was
under continuous trecatment wilh etidronatle, a
hiphosphonic salt known for its deleterions effects
on esophageal mueosa !

Relapse with reappesrance of BE developed in 2
patients with long segment Barrett’s mucosa (5 and
6 cm) at initial evaluation. The length of relapsed
Barrett’s mucesa was less than the lengih of the ini-
tial Barrell's epithelium (2 and 3 cm, respectively).
Patients with shorter segment BE (2.5 em) did not
relapse 1 year after disconiinuation of acid suppres-
sive therapy

Owerexpression (membranous) of c-erbB-2 has been
noted in 26% to 60% of esophageal adenocarcinomas
and 13% to 75% of dysplastic but not metaplastic
Barrett's mucosa, 733 suggesting that the ¢c-erbB-2
mutation is an carly event in esophageal carcinogene-
sis. However, some investigators consider it a late
event.? C-erbB-2 immunostaining is membranous in
adenocarcinomas and cytoplasmic in dysplastic
mucnsa 32 Cytoplasmic expression but not overexpres-
ston of c-erlB-2 can be identified in low-grade dysplas-
Lic and even nondysplastic Barrett's mueosa.3® The pi3
mutation has been identified in 40% to 60% of
Barrett’s adenocarcinomas, 847 31% of dysplustic
Barrett's mucosa,® and in even 57% of metaplastic
cpithelium adjacent to adenocarcinomas. 3

Duspite the low sensilivity and positive predictive
value of immunostaining for dysplasia in BE, we
attempled to use it as an additional method to iden-
tify a possible subgroup of patients who would
require & closer follow-up.®® Dysplasia was nol iden-
tified during either initial or reconfirmation endes-
copy 1 month later in any palient with positive
inmunostaining {cytoplasmic ¢-erbB-2) at entry into
the study. Only 1 patient (No. 6) with positive cyto-
plasmic c-erbB-2 hefore treatment remained positive
at the first endoscopy after successful ablation. He
became negative for cytoplasmic c-erbB-2 when SCE
islands disappeared. In addition, 1 patient {No. 5}
who was negative at the inilial endoscopy became
positive for cytoplasmic c-erbB-2 after ablation.
Cytoplasmic ¢-crbB-2 expression was confirmed in
this patient on four consecutive vceasions whare
instead of & progression to LGD, p53 was continu-
ously negative. The psl immunostaining was weakly
positive in only 1 patient {No. 6) whe did aot have
dysplasia. As the sipnal was faint and involved iess
than 10% of the epithelial cells, it is guestionable
wheiher it should be considered positive. In three
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consecutive examinations during follow-up {14
months), its presence could net be reconfirmed.
Allthough we expanded our cutoff for c-erbB-2 and
P53 positivity, our immunostaining results predicted
neither ablation treatment suceess nor presence of
dysplasia.

There are few data on the coexistence of BE and
duocdenal ulcer, Duedenal uleers and unspecified site
peptic ulcers have been reported as protective lactors
for the development of adenocarcinoma of the gastric
cardia®™ others have reported an increased risk for
adenocarcinoma of the esophagus and gastroesopla-
geal junction when there is a history of ulcer, espe-
cially of the duodenum. Five palients in our study
had duodenal uleers but 3 were tuking nonsteroidal
anti-inflammaiory drugs or etidronate.

Although H pylori seems not to predispose Lo the
development or the progression of BE,12 we eradi-
caled the infection because most of our patients had
ulcers and we intended to use omeprazole long term.
More recent data suggest an inverse relalionship
between infection with Cag A—positive H pylord
strains and the development of BE.43 There are no
data on Cag A positivity of the H pylori straing in
this study. When the study was injtiated it was not
known that eradication of H pylori could worsen
GERD,#1 although the existence of such a relation-
ship is nol universally accepted.®® Morcover,
because all of our paticnts were taking 40 mg
omeprazole daily, a dose thought to be sufficient for
mosl patients with GERD, a slight increase in acid
reflux duc to H pylori eradication is not likely to be
a significant aggravating factor 4 llowever, H pylori
eradication reduces the antisecretory efficacy of
omeprazole in certain patients, a factor that
requires further study in patients with BEAT

The heat probe is a relatively inexpensive, readi-
ly available treatment madality compared with
laser and photodynamic therapy. The complications
of this form of therapy may alsc be less severe than
the potentizl complications of neodymium-yttrinm
aluminum garnet laser and photodynamic thera-
py.24 Adverse effecty can be atiribuled to greater
depths of thermal injury. We encountered nu siric-
tures despite almost circamferential coagulation in
a single sessjon.

The significance and the evolution of residual
SCE islands are a crucial issuc. The reduction in the
length of BE is expecled to diminish the probability
of dysplasia and development of cancer because the
probability of the latter depends on the total length
of BE 48.42 However, the biclogic behavior and evolu-
tion of SCE islands under the repenerated mucosa
are not known. Confirmation of vur hypothesis that
some islands could regress in a high pH enviren-
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menl would be advantagecus {or ablative methods,
particularly the heat probe.

Another interesting finding in this study is the
possible existence of a subgroup of palients in whom
both maintenance treatment and f{ollow-up are
unnecessary. This raises the question of whether both
could he stopped when certain conditians are fulfilled.

Until all of these issues are clarified by future
studies with a larger number of patienis and longer
follow-up, il must be emphasized that this technigue
is st1ll experimental and not applicable to practice.
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Serologic detection of CagA positive Helicobacter pylori
strains predicts the presence of peptic ulcer in young

dyspeptic patients

Theodore Rokkas, MD, PhD, Christos Liatsos, MD, Andreas Karameris, MD, Evangelia Petridau, MD,

George Papatheodorou, Evangelos Kalafatis, MD

Athens, Greece

Background: Helicobacter pylori infection has heen sirongly associated with upper gastrointesti-
nal (G} disease, especially duodenal ulcer. Endoscopy or conirast radiography Is needed to diag-
nose and appropriately manage peptic ulcer disease. These diagnostic procedures, however, are
time consuming and expensive; endoscopy is invasive and contrast radiography cannot help in
the diagnosis of H pylori infection. Our aim was to examine in a prospective study the relation
between serologic detection of cytotoxic associated gene (CagA} H pylori strains and endoscopic
tindings ameng young dyspeptic patlents ko determine whether this noninvasive test can help dit-
terentiate patients with fram thase without vicers.

Methods: QOne hundred patients younger than 45 years with dyspepsia referred for upper GJ
endoscapy were included in the study. During endoscopy antral biopsy specimens were obtalned
for the rapid urease test and histologic examination. Al histologic examination gastritis was grad-
ed from 0 {normal histologic features) to 3 {severe gastritis). After endoscopy blocd was obtained
tor serologic determination of CagA status.

Resuits: Amang the 100 patients 56 were H pylori positive and 44 were H pylorf negative. In the
group of 56 H pylori-positive patients 36 (64.3%) had peptic ulcers and 20 (35.7%) did not. Among
patients with peptic ulcer 34 of 36 (84.4%) were CagA positive and 2 {5.6%) were CagA negative.
The respective values for the group of pattents without uicers were 9 of 20 {45%) and 11 of 2
(55%). The difference in the proportion of CagA-positive subjects between the group with and that
without peplic ulcer was highly sigaificant {p < 0.0001),

Conclusions: Among young patients with dyspepsia, CagA seropositivity is highly associated

with duodenal ufcer at endoscopy. (Gastrointest Endosc 1999;50:511-5.)

Beyond doubt Heficobacter pylori infection plays a
central role in chronic active gastritis and peptic
ulcor disease.14 Eradicalion of this infection dramat-
ically alters the natural history of peptic ulcer disease
as evidenced by reduced ulcer recurrences and rates
of recurrent bleeding 51¢ Some years ago H pylori
strains with particular wleerogenic potential and
bearing the eytotoxic associated gene {cagA) were
associated with gastroduodenal pathogenesis. 11-17

Apart from endoscopy und contrast radiography,
no current diagnostic methad can help differentiate
patients with dyspepsia and an ulcer from those
with dyspepsia but no uleer to provide appropriate
trestment. Nowever, the use of a suitable noninva-
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sive serology-hased test should help to reduce the
number of unnecessary endoscopic procedures and
maximize the use of endoscopy-saving schemes. In
this study we prospectively examined the hypothe-
sis that among young (less than 45 years) patients
with dyspepsia, the serologic detection of Cagh-pos-
itive H pylori streins differentiates pationts with
from those withont ulcers.

PATIENTS AND METHODS
Subjects arid samples

One hundred consecutive patients with dyspepsia
younger than 45 years (70 men and 30 women; median age
38 years, range 18 to 43 years) with findings of peptic ulcer
or no uleer al upper endoscopy participated in the study.
Dyspepsia was defined as upper abdominal discomfort
ather than reflux that had lasted longer than 4 weeks. None
of the patients had undergone upper GI operations or had
used nonsteroidal anti-inflammatory drugs, antibiotics, bis-
muth, H2 receptor antagonistg, or prolon pump inhibitors
during the previous 4 weeks. None of the patients in the
study had undergone upper endoscopy in the pasl, and all
cadoscopies were performed by the same experienced
endoseopist (TR An ulcer was defined as a circumseribed
break in the mucosa larger than 5 mm in diameter with
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Figure 1. Gasiribs score for Cagh-negative [n = 13) and
Cagh-posiive {n = 431 groups of H pvior-positive patients.

apparent depth. During endoscopy antral biopay specimens
were obtained for H pylori detection and histologic exami-
nation. Immediately afler endoscopy 2 blood sample was
drawn fegm each palicni., After conbrifugation at 3000g for
10 minutes, sera were collected and stored at -26°C. All
determinations were performed in 8 coded and blinded
manner, The study had the approval of the institational
review board of cur institution. All patients gave informed
congent to parlcipalion in the study

Helicobacter pylori deteclion

In each subject H pylori was seught in two ways: the
rapid urease test and histologic examination. For the
rapid urease test (CLOlest; Della Lid., Perth, W
Auwstralia), a2 biopsy specimen was immediately inserted
into 2 yellow gel containing urea and a2 pH indicator and
held at room temperature for up to 24 hours. Urease was
present il the gel turned pink 1519

Histologic examination

Antral mucasal biopsy specimens were immediately
fixed in buffered neutral Formalin and embedded in
paraffin sections 5 mm thick. They were stained with
H&E and Giemsa stain modified for I pylori deleelinn0
and evaluated by means of microscopy for the presence of
H pylori organisms. Patients were considered to be H
pyiort positive when Uhe bacterium was wentified o both
tests. Negative results en both lests wera considered to
confirm the absence of H pylori infection.

The diagnosis and evaluation of gastritis in sections
stained with H&E were based an accepted criteria ®
Severity of gastritis was estimated by means of scoring
the inflammatory infiltrate in the lamina propria, This
infilirate was semiguantitively scored for polymorphonu-
claar levkoeytes and mononueclear cells as follows: 9,
abszince of any inllammatory infiltrate; 1, mild inflamma-
tion {pelymerphonuclear leukneytes eceasionally infiltrat-
ing the glandular struclures, mainly associated with
sparse mononuclear cells detected throughout the laming
proprial, 2, the findings in grade | in maderate degree;
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and 3, severe infiltration (polymorphonudear leukocytes
infilirating the glandular lumen and associated with dif-
fuse and severe mononuclear cell wnfiltrate). All histologic
slides were examined by the same experienced pathologist
(4 K), whe was unaware of the patient’s condition.

Cytotoxic associated gene serolegic testing

H pylori CagA status was determined serologicaily by
means of immunoblotting the sera of patients againsi A
pylori antigens 22 This was performed with 2 commercial
immunoblet (AITY, Ginbll, Strasberg, Germany). In this
test, antigens of I pylori are electrophovetically separat-
ed by means of godium dodeeyl sulfate—polyacrylamide gel
electrophoresis (SDS-PAGE}. Antigens migrale through
the gel as fine bands according to their molecular weights,
After electrophoresis the bands are transferred to nitro-
celluloze membranes, and the band pattern iz analyzed
with a kit-specific template. Antibolies against 120, 87,
87, 68, 28, 25, 19, 17, 14 kd I pylor: anligens can be
detected. The 120 kd antigen (cagh gene productl is high-
Iy specific for I pylori. The 87 kd vacuolaling texin anti-
gen (vacA gene produeet) often is associated with cagh and
also is highly specilic for H pylori.

Statistical analysis

All statisties were eompuied with a suitable program
(GraphPad Version 2.0, Prism, San Diege, Calif), Data are
cxpressed as median values with ranges. Becavse nost
data showed skewing, comparisons batween groups weie
performed with the nonparametric Mann-Whilney U7 tesh.
Comparisons between proporlions were made with the
Fisher's exact tesi. A p vaiue loss than 0.05 was consid-
ered rignificant. Positive and negative predictive values
for the Capd tests in relation to the presence of uleer and
sensitivily and specificily were ealeulited as follows2,
posttive predictive value = true positives + frue pusitives
+ fzlse positives); negative prediclive value = true nega-
tives + (true negatives + [alse negabives): sensitivity =
trye positives + (true positives + false negatives); speci-
fieily = frue negatives = (irie negatives + falze positivesh
True posilive deseribes a positive Lest result and an uleer
preseat; fnlse pasitive, test result positive and oleer
absent, false negative, test result negative and vleer pre-
sent; rue negalive, Lest result negative and ulcer absent.

RESULTS

Among the 160 patients in the study 56 were I
priort positive and 44 [ pvlori negative. None of the
44 H pyleri-negalive patienis had peptic ulcer or
other significanl findings at either endoscapy or his-
tologic examinalion, and none was CagA positive at
serologic lesting. In the group of 56 H pylori—posi-
tive patients 43 (76.8%} were Cagh positive and 13
(23.2%) CagA ncegative. Also in this group were 36
{64.3%) patients with and 20 without {35.7%) peptic
uleer. All ulcers observed were H palori- positive,
nonbleeding uleers of the duodenum. Theve were no
statistically significant differences between gender
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in terms of H pylori and CagA-positive status, 1
prlori positive to H pyfori negative ratio for the men
was 4(:30 versus 16:14 for the women. Cagh posi-
tive to Cagd negative ratio was 29:41 for the men
versus 14:18 for the women. Among H pylori-posi-
tive patients, the gasirilis median seore in the
CagA-positive group was 2 (range 1 to 3), signifi-
cantly higher (Mann-Whitney U 140, p = 0.0067)
than the respective value in the CagA-negative
group (1.5} (Fig. 1)

The results analyzed on the basis of endoscopic
tindings arc shown in Table 1. There were no statis-
tically significant differences with regard to age,
gender, or smoking and drinking habits. There was
a highly significant slatistical difference (p <
0.0001) with respect to H pylori status between
patients with and those without peptic uleer In the
peptic ulcer group 34 of 36 (34.4%) patients were
CagA positive and 2 of 36 (5.6%) were CagA nega-
tive. The respective values in the group of patients
without uleers were 9 of 64 {14.1%) and 55 of 64
(85.9%) (Table 2). The difference between the lwo
groups in lerms of number of positive CagA resuits
was highly significant (p < 0.0001, Fisher's exact
test). The prevalence of uleers among CagA-positive
patients was 34 of 43 (79.1%) and among CagA-neg-
ative patienls was 2 of 57 (3.5%). According to these
results, the sensitivity of a positive serologic resnilt
for CagA in the detection of peptic ulcer was 94.4%;
the specificity 85.9%, positive predictive value
79.1%, and negative prediclive value 86.5%.

DISCUSSION

Peptic uleer disease is a common clinical problem,
and cenventional freatment with antisecretory
drugs represents a  sociceconomic  burden
Contewmporary coneepts of management of peptic
uleer disease have radically changed, H pylori erad-
jcation being the mainstay of therapy. According to
consensus reports, 2828 all patients with peptic
wicers shauld be treated 1o eradicate the bacterium,
Eradication of this infection dramatically alters the
nalurzl history of peptic vlcer disease evidenced in
reduced uleer recurrence and bleeding rates #1101t ig
apparent that the proper diagnusis of both peptic
wlecer and H pylori infection is crucial in daily clini-
eal practice.

Endoscopy or contrast radiography currently is
needed to diagnose and appropriately manage pep-
tic vleer disease. However, these diagnostic proce-
dures are time consuming and expensive; endoscopy
is invasive and conlrast radiography cennot help in
the diagnosis of H pylori infection. Heath care
resources are limited. Because endoscopy units have
been facing increased demand, the result has baen
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Table 1. Age, gender, H pylori serologic status,
smoking and drinking analyzed in relation to
endoscopic findings

Pactor Peptic nleer o ulcer

analyzed in =36 {n = 64} p Value
Ape (yr, median

and range) 38 (1843} 38 (20-43) NS
Gender (MF) 28/8 42132 NS
H pylori positive (%) 100 (36/8) 312020064 p < 00000
Smoking (%) AR5 (2036 65.6 (4284 NS
Pirinking (%) L3 8 {B{36) 15.6 (10/64) NS

NS, Mot significant,

Table 2. Relation between CagA status and endo-
scopie findings

Endoscopic finding  Cogh positive  Cagd negative  Total
Peptic uleer 34 2 36
Mo uleer 9 b5 64

Total 43 57 100

B = 00001, Fisher's exact test.

increased waiting times, which in many places
exceed several weeks. Because of the large number
of patients with dyspepsia and finite endoscopic
resources, some form of screening is mandatory.
Several treatment strategies for patients with dys-
pepsia have been tested over the years. Predictive
seoring models in which multiple demographie and
clinical eriteria are used to screen for risk for dys-
pepsia caused by the presence of underlying patheo-
lagic conditions have not been useful in selecting
candidates for endoscopy.27.28

The advent of noninvasive H pylori testing
rengwed the hope that a test would be available to
sereen patients with dyspepsia before endescopy.
The urea breath test is noninvasive and easy to per-
form, and the results are gquantifiable. However,
Sharma et al.2® were unable to establish a correla-
tion between 13C urea breath test resuits and endo-
scopic diagnosis among putients with symptoms of
peptic ulcer disease.

In our study we examined the hypothesis that
detection of CagA-positive H pylori infection by
means of serologic testing differentiates patients
with from those without vleers. We found Lhat
patients with peplic ulcer were infected with cagh-
positive H pylori strains significantly move fre-
quently than patients without ulcers, The serologie
CagA test has good sensitivity, specificity, and posi-
tive and negative predictive values, These results
apply to duodenal uleer ealy. All ulcers found in
young patienls with dyspepsia in this study were
duedenal uicers; no patient had gastric uleers, The
significant difference in the prevalence of CagA-
bearing H pylori strains between the patients with
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and those without ulcers strongly supports the viru-
lent nature of this particular strain, which induces
more profound inflammation than H pylori CagA-
negative strains.33! We found that H pylori CagA-
positive patients had a statistically significantiy
higher gastritis score than the H pylori CagA-nega-
Live patients. From the results of our study it
appears that a noninvasive test to halp detect
“uleeragenic H pylori sirains” ean be used Lo predict
the presenece or zbsence of peptic uleer disease and
therefore CagA serology might contribute greatly to
averting unnecessary endoszcopy in the care of voung
patients with dyspepsia. The serologic test uzed in
this study offers the advantage of helping to detect
anlibodies to mulliple H pylori antigens. Gther sero-
logic lests for CagA antibodies, such as enzyme-
linked immunosorbent assay, have been used in
other studies 32

Our findings are in agreement with those of sev-
cral studies that found a close relation between H
gylori CagA-pogitive strains and peptic ulcer dis-
case.J6.1722.33-35 However, in another study3? a posi-
tive association between the presence of peptic ulcer
and the titer of serum CagA immunoglobulin G anli-
hodies could not be shown in a North American pop-
ulation. The reason for this discrepancy is not clear.
Geographic differences in the prevalence of eirculat-
ing H pylor strains may be responsible for these
results. Genetic analysis of cagA in fT pylori strains
isvlated from Taiwanese patients showed that there
was 2 very bigh percentage of cagd positivity in H
priori sirains, which means that the CagA-positive
phenotype cannot be used as a single marker for
uleer in Taiwan. Scquence analysis indieates that If
prlori strains in Talwan contain different genetic
sequences than those from other gevgraphic
regions ® Allelic variation, compared with the gene
in the United States, in the cagA gene of I pylor:
was obitained in Korea 3%

Previous studies?-40 have shown that serologic
testing for # pylori and subsequent gastroscopy
only in the care of patients with pesitive # pyfori
serologic results reduces the number of endoscapies.
Among our 100 patients with dyspepsia, 44 {44%)
cndoseoples would have been avoided with use of
this scrologic test to sereen for anti-H pylori anti-
bedies because 56 patients were found o be H pwlori
positive, However, an additional 13 endoscopies {for
a total of 57 [37%]} would have been avorded with
use of a test for CagA antibodics because 43 patients
were found to have CagA antibodies in their serum,
and only these would have undergone endoscopy. In
another study?! this percentage among young
patients with dyspepsia was even higher (73.6%). It
can be suggested thal if such a policy were adopted,
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majur abnormalities would have been missed. It ean
be argucd, however, that serious diseases such as
malignanl fumors are rare among young persons
and Lhat a very low percentage of uleers would have
been missed. Among 36 peptic ulcer palients we
found only 2 (5.6%) paticnts to have negative sero-
logic resulis for CagA antibodies who would not
have undergone endoscopy.

In summary, ameng young patients with dyspep-
sia, H pylori Cagh seropositivity is strongly associ-
ated with findings of duodenal ulcer at endoscopy.
This noninvasive test might be of value in differen-
tialing patients with from those without ulcers.
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Relationship of Helicobacter pylori CagA(+4) status to
gastric juice vitamin C levels

T, Rokkas,* C. Liatsos,” E. Petridou,* G, Papatheodorou,® A. Karameris,™ 8, D. Ladas{ and

S. A. Raptist

=Army General Hospital, Athens, Greece, and fEvangelismos Hospital, Athens, Greece

Abstract

Background To date it iz not known whether gastric juice vitamin C fevels are influenced by
Heficobacter pylori CagA(+) strains. The alm of the preseot study, therefors, was wo study the
impact of H. pidfori CagA status on gastric juice vitamin C levels.

Materials and methods We studied 30 H. pylori(+) patients, and the results were
compared with 10 endoscopically and histologically normal H. pisfur{ =) subjects {conre!
group) wha were similar to the H. pulori(+) group in teems of age and sex. [o gl patients,
gastric juwice vitamin C jevels were determined and the severity of gastnits was graded on x
scale of U (absent) o 3 (severe). Caga was dereomined by immunobloing the sera from
patients against F. padord antigens.

Results Among 30 H. pufori(+) patients. 20 were CagaA{=) and 10 CaziA(—). [0 the entire
group of H. pudori(~) patients, the median gasteic juice vitamin C levels img B were 10035
(ranue 3+3-330} und were significanty lower (P <0001 than i the conteat group ol 1L
pwlerf(—} patients [33-3 (23-1-30-2})]. [n additien, in the entice group of H pofvd -
patients thers was a highly signilicanc (F < 30001) inverse corrlation between the sastotis

acaviee seoce and the gasric juice viamio © levels, In e geoup o Bouelen Caodi—)

paticits, the mediag levels of gasieie julee vitaoun £ woere 133 0533020 amd were
sigrmiticantly lower than the cormesponding levels in bath the I1 pedoer Cagdo-- growge
[24-8022-33-6), P<d-0L) and the H. pedori(—) contral group [35-3 (23 1-30-2), el
the fust groups being similar, Furthermoore, the gasivins acoviny medion scove i the P padorr
CagAf~) group [2 {1-3}} was significantly higher (P<03) thaq i the Ho pndorr Cagdy -)
group [L (1-2)].

Conclusion These dara indicare thur infection with CagA(—) L puedrd stratng signifcantdy
lowers the gasoric juice vitamin O levels i compacison witl Camdl = Mo piefoad s
might have a significant impact oo gasieic carcinogenesis.

.o wingly

Keywords Antioxidant factors, Caga serclogy, sastritis, Helffcobacter pethnd intecoon.
Eer | Clin [rpest 1993 Wl So-02
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The relationship between vicamin € and cancer 15 based on
the fact that vitanun C is u powerful antioxidanr and s
putentially imporrant in the prevention of gasecw cabeer by
sCAveEnging nitrite and prevenung the Ritrosation of Jietey
substances w patentiatly carcinogenic N-niwoswmines [1—
+]. In addition, it is capabie of climinating vxvgen radicals.
which may also damawe the zastric epithelium {3.6}
Infection with Helicobacter pufuri tff pdarn) bas been
assoviated with gastritis, duodenal uleer acd guswic ulces
[7-13]. Furthermore, H. yuderi infection has been recoe-
nized as a nisk factor for gastric cuneer [14-19], However,
its precise role in gastric carcinogenesis is as ver uiknown.
Previous studies [20-22) have shown thae HL piporr nlfected
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patients have lower gastric juice vitamin C levels in compari-
son with H. pylori(~) patients, and that H. pulori eradication
restores these levels, which may prove potendally imporeane
iy the prevention of gastric cancer.

In recent years, research has been focused on the clinical
relevance of dilferences in virulence factors among H. pyfsri
strans, In pardcular, the cyiotoxin-associated gene (cagh)-
bearing H. pylori strains were assovizted with increased
pathogenicity [23], and in addition it has been shown [24)
that H. pylori strains that express CagA protein are asso-
ciated with increased risk for development of gastric
cuncer. However, it is not known whether gastric juice
vitamin C levels are influcnced by H. pylori CagA status.

In this prospective study, therefore, we examined
whedier gostric juice vitamin C levels are infiuenced by
H. pylori CagA siatus. Cagh status was derermined by
Western biot analysis to detect serum antibodies againsg
the H. pudori CagA protein.

Materials and methods
subjects znd samples

During Scptember 1996, 57 dyspeptic paticnts underwent
upper gastointestinal (G1) endoscopy. Forty patients ful-
nlled the iaclusion criteria and constituted thye study
grgups: 30 consecutive H. pylorif+) paticms and 10 con-
seeutive Ho pileri{—) patients who had no significant find-
ings, cither endoscopically or istologically  {control
group), and mawhed to e H. pylori(t) group for age
and sex. The exclusion criteria were previous upper Gl
surgery, use of antibwotics, bismueh salis or protein pump
inhibitwrs (PPIs) vver the previous 2 months of refusal to
sign the consent form for study inclusion. Thus, out of 57
dyspeptic patients, 17 ()2 £ pluri(+} and Rve H. pylori(=)
were excluded. In the group of 30 H. pfuri{+) paticats
titere were 14 with oo uleer (NUY and 16 with peptic uicer
(PU). Al patients had the endoscopy after overnight fast-
mg. Alter inserting the scope in the stomach and belore
biupsics were taken, a special BASOIC Juice (rap wis con-
fected to the suction tube 10 avoid mising with blood,
immediately atter gastric juice sampling, pH determination
was made, und then the gastric juice was analysed for
viterain . During endoscopy, antral biopsies For the
rapid urease test and histology were when, and immediately
aiter endoscopy 2 blood sample was drawn from each
utient directdy into lithivm heparin for measurement of
elusma vitamin C conceniration. For CagA determination
aiter bleod centrifugation at 3000 g for 10 min, sera were
veliected and stored at =20°C before use. All determina-
G were carried put in a coded and blinded manner.

Helicobacter pylori detection

I cach subjet, H. pilort was sought in two ways, i.e. the
TApd urease test (CLO-test, Delta, Perth, W, Australia}

H. pylori CagA and vieamin € 57

(25,26} and histology (Giemsa stain modified for H. pdordy
[27]. Paticats were considered to be H. pilor{+) when the
bacteriun was identified in bods tests,

Histology

For histology, aniral mucosal biopsy specimens were intme-
diately fixed in buffered neutral formaiin and embedded in
paraffin. Sections were stained with haemwaioxylin and
eosin and Giemsa modified for H. pylori detection. In
haematoxylin-eosin sections, the diagrosis of gastritis,
atrophy and intestinal metaplasia was based on accepted
criteria {28]. Gastritis activity was estimaied by the inflam-
matory infilirate in the lamina propria, and in addition the
presence of atrophy and intestinal metaplasia was reported.
‘The inflammatory infiltrate was semiyuantitively scored for
polymorphonuclear leucocytes 2nd mononuclear cells as
follows: O=absence of any inflammatory  infilieany;
I=mild inflammation (pulymorphonuclear leucncytes
occasionaily infiltrate the glandular siructures, mainly asso-
ciated witlt sparse mononuclear cells detected through the
lamina propria); 2 =the sbove in moderate degree; and
3=severe inflammation (polymorphonuciear leucocyter
infiltrating the glandular lumen and assucisted with dJilluse
and severe mononuclear cell infilirate). All histological
slides were examined by the same experienced pathologist
unaware of the patient's condition,

CagA status

Helicobacter pylori Cagh status was determined seruloge
cally by iminunoblotting the sera from paticnts againsg H.
plori antigens [29]. We used the commercial immunoblot
manufactured by AID, Strassbery, Germany, The principle
of it is as follows: . pylorf anuigens are electrophoretically
separated by SDS-PAGE, and according to dwir molecu-
lar weights migrate theough the gel as fine bands, Afier
clectrophoresis, the bands are ransferred to nitrocelluluse
membranes. After putting a number of stoips Wi their
respective channels of an incubation tray, free unspecilic
binding sites are blocked with proteins from the blocking
bulfer during 2 first incubation. After discarding the block-
ing bulfer, membrane suips are incubated with serd, and if
antibodies against H. pydord are present in the specimen, (bey
will bind (o their respective antigens on the sirips during the
second incubation, Unbound serum componenis are rinsed
away. Specificaily bound IgG/IgA is traced during 2 third
incubation with 2 highly specific anti-human IgANgG anu-
budy labelled whh alkaline phusphatase. Alter 3 second rinse
cycle, the specifically bound enzyme is driected by reaction
with substrate {BCIP), then Jabelled JLEENS aPPCAT 28
blue bands on the sirip, 2nd using a kie-specific template
these antigens can be identified (Fig, 1).

Vitamin C and pH measurements

Gastric ice and plasma vitamin C levels were measured
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Figure 1 Immunobloting patterns obtained with sera from a
sample of 12 patients studied, The 120-kD band is e Cagh
gene product. NMumbers on the horizontal axis represent paticnts.
Patients | -6 and 12 were CagA(+) and patients 7-11 were
CagA{-~). The remaining bands are B7 kDD (VacA gene product),
67 kD> (flagellin proceing, 66 kD and 29 %D (subunits of urcase
enzyme), 25 kD, 19 kD, 17 kD and 14 kDa (H. pylori pooeins of
whicli licde 15 knuwa),

spectrophotometrically 4s previously described in derail
[22). Briefly, a -3-mL aliquot of gasiric juice or plasma
was mized with 1-5mL of 5% wichloroacetic acid tw
precipitate proiein, which was then removed by centrifuga-
tion at 2500%g for 10min. Then, 50mg of activated
charcoal was added v the supernatant and agitated for
15 min to oxidize the ascorbic acid to debydroascorbic acid
and o clarify ihe solution. This was fWlowed by new
centrifugation at 2000 x g for 10 min, and in the resulting
extract  2,4-dinitrophenythydrazine solution in Hi50,
(2 gdL_' in4-5melL~! H.50,) was added to form phenyl-
hydrazone products thar absorb at 520 nm. The inua- and :
interassay coefficients of variation were tested by measuring

Table 1 Characieristics uf subjects studicd.

vitamin C from the same individual on the same day of
different days and were 2:8% and 3-5% respectively
(accepted values <5%).

The pH of the gastric aspirate was measured immedi-
ately after sampling with an electronic pH neter (DL-27,
Mettler Instrument, Switzerland) equippeid with a com-
bined glass efectrode. The electrode was calibrated at pH 4
and pH 7 before each measurement with appropriate
buffers (Titrisol, Merck, Germany). All vitamin C and
pH measurements were performed 'blind' by the szme
experienced biochernist.

Statistical analysis

All statistics were computed using 3 suitable program
{GraphPad, PRISM, Version 2-0). The results are cepre-
senied graphically as boxes and whiskers, whereas data in
the text are expressed as median values with ranges. As
most data showed skewing, comparisuns between the
muiliple groups were performed using non-parametric
Kruskal-Wallis aoalysis of variance. [ the resulc of this
was significant, then simple comparisons between pairs of
groups were perlormed with the non-parametric dlann-
Whiwney L-test [30]. Comparisons berween proporiions
were made using Fisher's exact test. A P-value <0-03 was
considered significant.

Results

There were no statistically signiticant differences between
the entire group of H. piylori(4) patients, the control group
of H. pyfori( ) subjects, the subgroup of H. prlori Cagh{+)
and the subgroup of H. pylori Cagi{~) paticnts, as far as
demographic characteristics (age, sex, ete.) were concerned
(Table 1},

Among 30 H. pylori{(+) patients, 20 (66-7%) were
CaghA(+) and 10 (33-3%) CagA{-).

In the entire group of 30 H. pylori(+) paticrus, the
median levels of gasteic juice wiamin O ng LYY were
16-35 (range 3-5-33-6) and wete significantly lower

Swatusticzl

H. piluri{~) H. pylorii+} Cagh (-} Cagh (+) _ _ﬁr}i—ﬁcancc
Patiests (1) 10 30 1o 20 NS
Sex (M/F) 6/ 1713 6i4 B0 N3
Age (years} [median {ranges)] 42:3 (20-31) 42 (18-53) 105 (28-53) 42[§18-30] A
$mokers 610 1930 60 13/20

{60%) (03-3%) {60%) (63%) N3
BPraily alcohel consumers LT (104 HA0 (13-3%) LLO{10%) H20(15%) NS
NSAID users /L0 (0% 1430 {3-3%) 1710 {L0%) 0420 (0%} NS

NMEALD, nun-steroidal ant-infanmatory drog,
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Figure 2 Gastrre jutee vitztrun O levels in the eatice group of H.
pudurel 3, Hoopdlori( =), B plori Cagh({+) and H. pylori
CagAl—} paucns. Results are ¢xpressed 15 boxes and whiskers,
Cueneral verncal fines indicate median values, boses pepresent
interguattiles. Whuskers represent upper and lower range,

{F < 0-001) than the control group [35:5 (23-1-50-2)]. The
correspunding numbers for the H. pylor’ CagAd4) padents
{1 =20) were 13-8 {3-5-31 2): significandy lower than the
carresponding levels in both the H. pylori CagAl—) group
{1 =10) [24-83 (22-33-6}, P<0-01] and the i pylori(—)
contrad  group (=10} [35-5 (23-1-50-2), P<0-001]
(=10} (Fig. 2). There were no significant differences
between the entire group of A. prori(+) patients and the
subgroup of CagAl+) panents ur between the group of
H. pudori(—) and the subgroup of CaghA(—) patienes.

On histology of gastric antral biopsics, all H. pylori(+)
pauents had hndings of chrenic active gastritis, whereas
none of the M pyloni—) control subjects showed patholo-
gical findings. In tie entire group of H. pylori(+) patients,
there was a significant (P<0-0001} inverse correletion
between the gastritis aceivity score and the gastric juice
vitamin C levels. The gaseeitis activity median score in the
H. pyleri Cagid+) group was 2 (1 -3} and was significantly
higher {7 < (¢-05) than in the H. pylowi CagAl-) group (1
(1 -2)]. Among the M. pyforr CagA{+) patients, there were
8,20 (40%) with atrophy as opposed to 910 (G9%) in the
H. pdori CagA(=) group (P<0-05). When we split the
CagA(+) group into two subgroups, Le. atrophy(+) (4= 8)
and atrophy{ -} (1t = 12) patients, we [ound that the respec-
tive gastric Juice vitamin C levels were 98 {3-95~16'7) and
147 (9-4-31-2), and the differcnce was significomt
(P<0-01). Neither H. pylori CagA(+) nor H. pylori
CagA{—) pacicnts showed findings of intestinal metaplasia.

Plasma vitamin © median levels weree similar in ali
groups studied, i.e. in the entire group of H. pylori{+)
pauents [B7(37-350), H pylori(—) paticors {1815
(14-1=30-33, H. pwlori CagA(+) paticmts [18-8 (3-7-
22-8)] and H. pylori CagA(—) patients (1945 (16-3-35-0)].

Similarly, the gastric juice median pH did not differ in the
four groups studied, i.c. i the entire group of H. pylori(+}

H. pylort CagA and vitamin € 59

patents [2-1 {3-2-3-5)], in the H. pylori(—) patients [2-05
{1-4-331, in FL. pylori CagAl+) [2 (1-4-3-5)) and H. pylori
Caghi{—) group [1-95 {1:2-2-2)].

Discussion

Recently, evidence has accumulaied to support 2 role for H.
pylori in the aetiology of gastric cancer [14-19]). There ts
some evidence that the bacteria may nself, or via the
stimulation of tissue rnacrophages [31], produce reactive
oxygen, which could function as 2 DNA oxidant in the
gastric epithelia, Mevertheless, the suggested association
benween gastric cancer and H. pylori infection s mainly
based on the fact that H. pylord is the major causative agent
of chronic gasteits, a condition that over the years develops
into atrophic gastritis and intestina! metaplasia, 2 precursor
lesion of intestinal-type gastric cancer [32-341. In dhis
development, dictary factors must be taken inte account,
and indeed others [35,36] believe in 3 mubtifactorial cous-
ality for this type of cancer when dictary factors play an
importane cole, buth bostile {nitrates, sali, carbohydraces)
or protective (dietary anuexidants). For the above reasons,
it has been suggested that eradication of H. pylori gains
particular importance by reversing inflammation and
restoring gastic antoxidant defences [20--22}1. However,
these studies did pot examine the relancoship bevween
H. pylori Cag A status end gastric juice vitamin C levels,
to see whether H. pyfori Cag A seropositivity influences
vitarin T gastric juice levels.

In the present study, we confiumed that in the entire
group of H. pylori{+} pattents the gastric juice vitamin C
levels were significantly lower than the H. pylori(—) group,
and that there was z stniking inverse correlation between
gastric juice vitamin C levels and die clironic gastritis
activity score, PFurthermoere, when we split the entire
group of FL pylori{4) paticnts, the gastric juice vitamin O
levels were significandy lower than the H. pylori{=) geoup
and that there was 3 striking tnverse correlation briween
gastri juice vitamia C levels and the clwronic goastritis
activity score. Furtheninore, when we split the entire
group of H. pylari(+) patients inte Cag A(+) and Cag
ALY, we found that the significant dilference berween the
entire group of H. pylori(+) patients and the H. pylori(-)
control group was almost exclusively due e the H. pylon
CagA(+) subgroup because only this group had signtfi-
cantly lower gastric juice vitamin C levels than the control
group as opposed (o the Caghd—} group, which did nm
differ significantly from the conerol group of H. pylori{—)
patients. These data therefore clearly indicate thag
CagA{+) H. pylori strains negatively inflocnce the gastric
juice vitamin C levels in comparison with the Caghf--)
straing, The mechanisin by which CagA(+) H. pylori
strains exert this function is unknown., However, according
to our Bndings there are at least two mechapisms that could
be relevant. The first possible mechanism could involyve
more intense infammation, as it is believed thar Cagnd+)
strains are more virulent and induce more profound
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inflarmnation than the CagA{~) strains [37-39], pechaps
through an enhanced produciien of proinflammatory cyto-
kine intetleukin 8 {IL-8), intedleakin jo {IL-lo) and
interleukin 1§ {IL-173) [38,39]. Our results are consistent
with this notion, as we found thay CagA(+) patients had a
statistically significantly higher gastrits activity score than
the CagA(—) suains. The stcond possible mechanism
might invalve the presence of atrophy, a5 on one hand we
found that H, pylori Cagh seropositivity was significanty
associated with gastric atrophy histologicaily, which is in
concordance with the findings ol previous studies [40,41],
and on the uther hand among CagA({+) patients, those wilth
awrophy had significantly lower levels than those without
atrophy. Indeed, this could be the case even though Sobala
etal. (42] found that in patients with antral H. pylorf
chronic gastritis atrephly did not negatively influcace gastric
juice vitaoun C levels. It seems jrossible, therefore, from ait
the above, that the combined negative influence of at least
these wwo mechanistns on gastric juice vitamin C levels
could be responsibie for our Andings.

In this study we used Wesicrn blotting to dewrmine
Caga status, and we Jid notr determine cagd genotype of
the H. pylori isolates. However, Cover ¢f ol [43], studying
the relationship between Cagh seropositivity and cagh
genotype of H. pylori isolates, described anti-CagA anti-
bodies 1 29-7% of thelr patients from whom a strain
lacking cagd was isclated and, in conirast, no antibedies
in 7-6% of patients with cagA{+} isolates. Based on this,
therefors, it could be suggested wthat serology alone may ot
be the most appropriate west in determining dilferences in
virulence among H. pylori strains. However, H. pylori Caga
sizius, as determined by immunoblotting, has been used in
recent relevant papers in die literature [40,44{. In addition,
this test has been found to have grearer sensitivity than
other relevant serplogival tests such as eneymc-linked
iminunosotbent assay [45].

Tv date, the main reason for determining H. pylort
strains using potential virulence factors has been w explore
parthogenetic mechanisms. However, once the relationship
berween H. prluri vitulence factors and gastric cancer has
been beiter clarified, testing for such factors could form a
part of e manugement strategy in this situadon. In ehis
direction, Ponzeow ofal, [40] from laly claitned thac it
wonild b more cost-cflevtive o st for ant-Cagd and cure
thase testing positive than te st for any H. pylori infection.
They caleviated thar weaunent of Cagh(+) T pylor
infection prevents 30% of the auributable gastric capcer,
and that they would need to trear only about 29 such
wdividuals for cach case of cancer prevented, For all
the above ressons, the eradication of H. pylori CagA(+)
strains takes on 3 significant dimension, especially in arcas
with high incidence of gastric cancer. This notien is sup-
perted by the fact that, in a high-risk populatien for gastric
cancer in Yenczucla, ofal vitamin C supplementation
alone is insulficient 1o increase gastric juice ascorbic acid
concentration in the presence of . pylorf infection [47),

Previous studies [42,48) have shown that gasirie juice
vitamin C cencentrations are influeneed by gastric pH,
with significantly lower valyes in patients with tigh gasiric

juice pH (pH>1) than in these with low pid (ptl<d).
Therefore, it can be suggested that pH differeaves migii be
responsible for the observed results in M. pyfori-positive
and -negative paticats. However, we have shown that
gastric juice pH was similar, with median values <4 in
jnfected znd non-infccted patients, and, farthermuore, tat
the pil results in H. pylori CagA(+) and CagA(-) groups
were also similar. The possibility that gastriv juice pil
might be responsible for the results therefore seems oul
of the questivn.

The methodelowy used in this and other swadies [22] to
asgess vitamin C levels measured total vitamin C tevels und
did not distinguish berween total vitanrin C and ascorbic
acid levels, the laiter being biologically active as far as
nitrosaming, nitrite and oxygen radical scavenging s con-
cerned. It could be suggested, thercfore, that the mathd
used is not precise enough, However, swudies in man [49)
have sliown that about 3¢-90% of the neasured material s
in the form of ascorbic acid. In addition, it bas been shown
(48] that there 15 a highly significant linear relationship
bewween gastric juice vitatnin C and ascorbic acid levels,

We did not estitnate daily iatake of vitamin G, and
therelore one might suggest that dierary vicamin € varia-
tions were responsible for the observed ditferences in
gasiric juice vitamin C levels between HL pdori(4) and
(~} paticnts and also bewween subjects infected with
CagA{+) and CagA(=) H. pidori stains. Flowever dus
possibility seems unlikely because plasima vitunzin C levels
in patients infected with different M. paydord swains were

“ similar, 35 were levels hevween [ gmdori{ +) patienes anad

contrel subjects, and it has been found by vihers [42) that
there is a cluse relationship bewween plasma vitumin C
concentrations and vitzmin O dafly inizke assessed by
dietary recail questionnaires. e might also sugpest et
the gastric juice vitamnin C levels found weer due 1o residual
vitamin C from the last meal, However, this also secms
unlikely because all subjects had been fasung weernight
when the gasizic juice was collected.

In conclusion, these data wdicate that in cmnpacison
with Cagh(~), CagA{+) H. pylurf strains negatively intis-
ence the gastric juice vitagnin © levels amd this inight be of
significant importince in gasiric carcinngenesis,
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Upper gastrointestinal disease, Helicobacter pyviori and recurrent

abdominal pain

£ Roma'. J Panuyiotou'. ¥ Kafritsa'. € Van-Vliet”. A Gianoulta’ and A Constantopoulos’

Deparmments of Paediutnies ond Histopathology™. Aghia Sophia Chuldren’s Hospitad, Athens. Greece

Roma E. Punaviotow J. Kafritsa Y. Van-Vl0iet €. Gianoulia A, Constantopoulos A, Upper
sastroiniesiinal disease. Heficobacter pylori and recurtent abdominal pain. Acta Pediatr 1999 38
39860, Stockhoim. ISSN 0B03-3253

Over a 5-y period. 396 children complaining of recurrent abdominal pain {RAPY underwent upper
gastromtestinal endoscopy in order to identify any underlying organic pathology and determine the
prevalence of Helfcobacter pylori (H. pylori) infection. Histologically contirmed mucosal
inflammation was found in 338 out of 396 children 185.4%): in |13 of 396 patients {18.5%). H.
pylort was wentified on the gastric mucosa. Signiticant discriminating factors between H. pvion
positive and negative children with RAP included age (mean age for positive 11y vs. 8.1 v for
negative, p < 0.01) and gender imale gender predominance in the & pylor positive. p < 0.
No significant ditference was found between H. pviori pusitive and negative groups regarding
incidence and character of the presentng symptoms. All H. pylori positive children {100%) had
abnormal hustelogy compared with 225 out of 283 negative ones (79.5% . Histologically contirmed
gastritis was the most prominent finding in f. pviori positive children compared with H. pvior
negative (98.2% vs. 19%, p < 0.001). Conversely, oesophagitis was more common in H. pviort
negative children (47.7% vs. 27.4%. p < 0.001). The incidence of peptic ulcer was higher tn &
priori infected patients than in the H. pyler negative group (5.3% vs. |%. p < 0.05), Qur data
suggest thal gastrointestinal pathology is more common than previously thought in children with
RAP. while H pvlori infection is a relatively important factor in the ctiology of upper
gustrointestinal inflammation tn RAP syndrome. 3 Helicobacter pviori, recurrenr abdominal pain.
npper pustroiniesiinal endoscopy

£ Roma. Ist Department of Paediatrics. Athens Universirv, Aghiu Sophia Children’s Henpital,

Guudi. Athens 11327, Greece (Tel, +01 7794023, fux. +0{ 7488680}

Recurrent abdominal pain (RAP) is one of the most
common complaints ia childhood, but stll frustrates
parents and paediatricians. The prevalence of RAP
varies from 9% to 15% in different studies, however its
aeticlogy has remained for the most part obscure ( 1-3).
Only 10% of children with RAP have been considered
as having an organic background (4). This knowledge
has served paediatricians well for many years. however
development in the field of paediatric gastroenterotogy
and endoscopy techniques has provided a new perspec-
tive and diagnestic approach in children with RAP.

Helicobacter pylori (H. pylor) has been shown 1o be
2 major cause of upper gastrointestinal symptoms in
adults and children (5-7). However, the definitive role
of H pvlori in the pathogenssis of RAP remains
controversial. since the resvits of different studies are
cither conflicting or inconsistent (8. 9).

The aim of this study was firstly to identify any’

underlying histological abnormality of the upper gastro-
intestinal tract in children with RAP and. secondly. to
determine the prevaience of A. pvlori infection in this
group of children.

€ Scundinavian Lmversity Press 1999, I8N 0803-5253
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Patients and methods

Over a period of 5 v between Jan. 1991 and Jan. 1996 a
total of 402 children aged from 3 to 15y {mean (0.5 y3
underwent upper gastrointestinal endoscopy for inves-
tigation of RAP. These were children who were seen in
the Outpatient Department of the [st Paediatric Uni-
versity Clime in Aghia Sophia Children’s Hospital in
Athens (250 children) or were admitted in the paediatric
wird (152 children). We inciuded children with RAP
when unexplained abdominal pain severe enough to
interfere with daily activities had vccurred at least 3
times in the preceding 3 mo. The children enrolled in
the study had previously undergone a series of
investigations that did not reveal any organic cause of
abdominal pain and had been referred for upper
gastrointestinal  endoscopy. Laboratory  investigation
included a full blood coum, erythrocyte sedimentation
rute, aspartate aminotransferase and gamma glutamy!
transferase. urea and creatinine. serum amylase. micros-
copy and culture of urine and faeces and sickling test.
Patients who had been on antibioties, Hy antagonists or
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Table ! Chacacteristics and symploms of 396 children with RAP with respert to H pvilerd infection.

Charactesstic M. pxlor positive H. pvion nepative r
Number ¢ %) 1130285 M3 TS
Mean age (3D (v) 208 Bl .03
Sexn (MWF) 5738 123160 0.0
Symploms®
periumbilical pain 34 H4022N (A2
emgastric pain 50 (79.6) 209773 0.620
vumiling MigH 454159t 0.520
nausea 1035 [EXTRN 0.540
belching 2 50184 LATO
Mean duration 15D} imo) MREF Y] 17.9 (6.2} 0410

* Resulis given in number (5.

omeprazole for <6 wk before the investigation were aot
included in the study. Upper gastrointestinal endoscopy
was performed by 2 paediatric gastroenterologists using
an Otympus GIF-XP20 endoscope. Children were
examined under general anaesthesia or sedation with
intravenous diazepam or midazolam.

Biopsies were takenm for routine histology and
identification of H. pvleri. These included ! ducdenat,
2 antral and 2 oesophageal biopsies. Both the endoscope
and the biopsy forceps were cleaned and disinfected
with glwaraldehyde after each use. Informed consent
was obtained from the patients’ parents in all cases.

Histology

The biopsy samples were fixed in 10% neutral formalin,
embedded in paraffin and sections were stained with
haematoxylin-sosin and modified Giemsa or Masson
trichrome and assessed under light microscopy. All
histological analysis was performed by 2 single histo-
pathologist, who assessed the presence and the degree
of ipflammation and the presence or absence of H.
pyiori in a blind manner. Classification of gasiritis was
according 1o that of the Sydney system (10). The
grading of oesophagitis, gastritis or duodenitis was
classified as mild, moderate or severe, according to the
severity of inflammation using the Carrick codification
{11). Only moderate or severe inflammations were
validated for the purposes of the study.

Statistics

. . i - a

Bivariate analysis was done either by the 3~ or the two
sample itest for nominal or continugus variables,
respectively, Values of p < 0.05 were accepted as
significant.

Results

From 402 children swdied, 396 had switable biopsy
specimens and were finally included in the study. Their
age vared from 3 to 13y (mean: 10.5 y) and the mean
duration of their symptoms was 19.6 mo (range 3-98
mo). The abdominal pain was accompanied with

vomiting in 66 children (14%), nausea in 18 (4.5%)
and belching in 7 (1.8%:).

Upper gastrointestinal erdoscopy showed histologi-
cal changes in 338 of 396 children studied (85 4%). In
58 children (14.6%) no organic pathology was revealed.

H. pyvlori was detected on the anwral mucosa of 113
out of 396 patients (28.5%) by histological analysis.
The characteristics and the clinical findings in H. pvior
positive and negative children are shown in Table 1. £.
pviori positive children were significantly older than A.
pylori negative (p < 0.01). Mule gender was signifi-
cantly more common in . pvior positive than in H.
pylori negative patients (p < 0.001). There was no
significant difference between the 2 groups regarding
the incidence or character of the presenting symptoms.

All H. pvlori infected children {1004} had abnormal
histological findings compared with 225 of 283 A.
prlori negative children (79.5%). The histological
findings for both patient populations are presenled in
Table 2. Almost all H. pvlori positive children (98.2%)
had gastritis with or without concomminant cesophagi-
tis or duodenttis, compared with 19% of H. pvlori
negative paliems {(y'= 208, p < 0.001). Conversely.
histologically proved oesophagitis with or without
gastritis of duodenitis was more common ia the A
pylori negative children (47.7% vs. 27.4%. p < 0.001).

Alihough duodenitis as single diagnostic lesion was
sigmificantly higher in the H. pviori nepative group
(22.3% vs 0.9%, p < 0.001), the incidence of duodenitis
with or without gastritis or oesephagitis was not found
o differ between the 2 populations (44.2% vs, 53%,
p=011)

Peptic vlcer was found in 9 of 396 children studied
§2.2%). Six (2 gastric, 4 duodenal) in the H. pyvlort
positive group (5.3%) and 3 (] gasiric, 2 duodenal} in
the H. pviori negative group {1%), the difference being
statistically significant (p = 0.028)

Discussion

The results of this study suggest that abnormal
pathology is more common than previously considered

221



A%

£ Roma et al

ST SR

Tufte 2. Hisological Badings in 96 chiidren with BAP with respect w A, gafors infection,

Histelogieal inding

Homdoet positive n 0751

B pvfers aesanve 4%

Nogmul 1] HaLE
Ciantrins 5 13900 [ERE ]
tiasinus =~ dusdennis 2520 Firdn
Gastrines - vesophagins AR Tilm
Desophagius il 3400400
Cresophagns - duodemits 4] S0
Durdenivs Lk 631250
G-0-D MA2L MBI

in children with RAP (2, 4). We followed the recruit-
ment criteria mentioned in our study design with the
intention of investigating whether there was any under-
lying pathology in children considered to have “non-
orpanic” RAP according to Apley (2). We studied
children with RAP who had a normal physical and
laboratory investigation and were referred for upper GI
endoscopy. [ndeed. 85.4% of the children studied were
found to have an underlying cause for their symptoms.
This finding 1s in agreement with more recent studies
based on relatively smaller number of patients, whick
showed prevalence of orzanic disease in 58.5-93% of
children with RAP investigated with cesophago-gastro-
duodenoscopy (12, 13).

On the basis of our study design we believe that we
studied a relatively unselected group of children with
RAP, since they were not recruited from the gastro-
enterology out-patient clinic but from the general out-
patient department of our hospital, which offers mainly
primary healthcare. It could be pointed out that the long-
lasting symptoms in our population might reflect either
an underlying organic pathology or selection of severe
cases. Bul as others described about 25% of patients
with RAP may have continuing and persisting symp-
toms for several years {14).

Great emphasis has been given to the apparent role of
psychological factors in the aetiology of RAP (2).
Nevertheless, it is difficult to distinguish the effect of
stress on the gastrointestinal system or the impact of an
organic disease on child's behaviour. There is lule
doubt that emotionat factors are of great importance, but
in evaluating the child it is of course necessary lo
consider that psychological disturbances and organic
pathology may coexist. ({5)

H. pvlori infection is widely distmbuted geographi-
cally. Its prevalence is related to demographic factors.
socioeconomic status and ethnic background (8, 16).
Several studies have tried to investigate the association
of H. pvleri infection and RAP in children (17-23).
Their findings were inconsistent since ihe reported
prevalence of H. pvlori infection ranged from 9 to 81%
in patients with RAP. This is due either to different
study design or variation of i. pyler! infection between
different ethnic background. Furthermore, the majority
of them were based on the detection of serum antibodies
and not on histolegical findings, which are considered a
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more refiable indicator of active H. pylori intection
{24},

[n Greece, the prevalence of A, pylori in the general
pagdiatric population based on serum antibodies ranges
between 15% uand 39.9% according to 1 different
studies, while in adults, 67.1% of recruits (20-27 y}
and 79% of blood donors (20-30¥) had positive
antibodies {25. 26.

[n the present study. 28.5% of children with RAP
were diagnosed as having histologically proved H.
pyvlori infection. Blecker et al., in a study of 143
chiidren with RAP found that 25.2% were infected with
H. pviori. diagnosed either by histelogy or culture {27).
Our results are also in agreement with those of a Finnish
study, which showed that 22% of children with RAP
had H. pylori gastritis (13). Lower rates (7-10%) were
found in 2 other studies based on smaller study groups
(12, 28). Conversely. Heldenberg et al. found a higher
prevalence of . pvlori infection {54%) among [sraelt
children with RAP investigated with upper gastrointest-
inal endoscopy (291,

The mean age of H. pvlori positive patents was
significantly higher than that of H. pylori negative ones,
a finding also previously reported by other studies
(16. 25).

[tis generatly accepted that H. pylori infection is not
gender related (16, 30). in this study we observed that
there was a significantly higher proportion of boys in the
H. pylori posiuve group than in the A, pylori negative,
this being in agreement with the seudy of Chong et al.
{18).

It seems that there are ao clinical symptoms that
could differentiate the H. pylori positive from the H.
prlori negative children with RAP {27). [t is well known
that H. pviori demonstrates a unique affinity for gastnic
mucosa; therefore gastric inflammation was the promi-
nent finding in the H. pviori positive children. On the
other hand, our study revealed that oesophagitis was the
principal histological resuit in the H. pvlori negative
children.

There is evidence that M. pvfori infection 1s swongty
associated with duodenal uicer disease in children (3).
An association of H. pvlori and antral gastritis with
gastric ulcer disease has not been clearly demonstrated.
as primary gastric ulceration is rare in childhood (24).
We found that peptic ulcer was more common in 1.
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pvlori infected children. but the smal)l number of
children with uicer in the study do not allow for further
comparisons or definite conclusions. Nevertheless, it is
ciear thal peptic uleer is not a commaon underlying cause
of RAP in children as It is in adulis (31),

In concluston, the results of this study indicate a high
mcidence of upper gasirointestinal mucosal inflamma-
tion in childeen with RAP and provide further evidence
that careful examination may feveal previously unsus-
pected abnormalities of the gastrointestinal tract. 1t 1s
also suggested that M. pylori could be regarded as a
possible somatic cause of RAP syndrome, although it is
well known that it can be detected in asymptomatic
children. Finally. there is increasing body of evidence in
the literature, that long-standing RAP syndrome might
he considered an indication for endoscopic investiga-
tien. even though it is an invasive procedure.

References

. Apley J. Naish N, Recurrent abdominal pains: a field survey of
YO schood children. Arch Dis Child 1957 33 t65-170
Apley 1. The child with abdominal pains. Ind ed. Oxford:
Blackwell Scientific Publications. 1973
Zancan 1., Guariso G. Gobber . Abdorminal pain syndrome
recurming after 40 years: critcal revision. Pediair Med Chir 1996
L8 654
. Dodge JA. Recurrent abdorinal pain in children. Br Med § 1976
i 385-7
Glassman M5, Schwaz SM, Medow M5, Beneck [, Halata M,
Berezin 5, et al. Campylobaceer pylori related gastroimtesting
disease in children. Dig Dis Sci 1989; 34: 15014
Hassall E. Dimmick 1. Unigue featwres of helicobacter pyion
disgase in children. Dig Dis Sci 1991 36 417-23
. Ravmond 1, Bergerst M, Benhamou R, Mensah K, Dupont & A 2
vear swdy of helicobacter pylor in children. Y Clin Microhiol
1994, 32: 401-3
8 Macarthur C. Saunders N. Feldman W, Helicobacter pylor,
pastrodupdenal disease and recurrent abdominal pain in chikdren.
JAMA 1995 273: 70934
Famrell MK. Dt Apley meats helicobacter pylo. 1 Pediar
Gastroenterol Nuwr 1993: 16: 118-9
. Misiewicr I, Tyigal GN. Goodwin C5, The Sydney system: a
new classification of gastrifis in; 9t World Conpress of
Gastroenterology . Melboume: Blackwell Scienlilic. 1989; 1-10
11. Camrick ). Lee &, Hazell S, Ralston M. Dascalopouos G,
Campyloabacter pylon, duodenal aleer, and pastric metaplasia:
possible role of functionsl beterotopic &ssue in ulcerogenesis.
Gur 1989 30 TW-7
12, Mavromichalis 1. Zaramboukas T. Richman P, Slavin G.
Becurrent abduminal pain of gastrodniestinal origin. Ear ] Pediar
1992 151 560-3
13 Ashorn M. Maki M, Ruuska T. Karikoski-Leo R. Hallswroru M.
Kokki M. et al. Upper gastrointestinal endoscopy in recurrent

1

et

.

tn

B

-3

-~

1

H. priofi and recurrent abdosinal pote 60E

abdominal pain of childhood. J Pediate Gaswrocatero) Nuwr | 993:
Vo 2737

14, Stickler 0, Murphy D Recurremt abdominal pain. Am I D
Child 1979: 133 486-Y

I3, Murphy MS, Murcavitch H. Management of recurrent abdominal
pain. Arch Drs Chitd. 1993 69: 304- 11

16, Fiedorek S, Malaty H. Evans 0. Pumpres C. Castal H, Fvans D
eval. Factors influencing the epidemiology of helicobacter pyloni
inlecrion in children, Pediatnics 199¢; ¥%: 578-82

I7. Van der Meer B, Forget P. Loffeld R. Stohberingh E. Kuijien R.
Arends ). The prevalence of helicobacter pylon serum antibodies
in chitdren with recurrent abdominag pain. Eur J Pediair 19492;
151 799-801|

18, Chong 5, Qivyuan L. Asafcar M, Zimmennan §, Crodlic 1. Chao-
Hung et at. Helicobacter pylon infecuon in recurrent abdominal
pain in childhood: comparison of diaghostic tests and therapy.
Pediatrics 1995 96: 211-5

|9, Hardicar W, Feskery C. Smith A, Oberklaid F. Grimwood K.
Heliwobacter pyior and recurrent ahdominal pain in children. )
Pediatr Gastroenterol Nutr 1996, 22 148-52

20, McCallion W, Bailie A. Ardili K, Bamford K. Pons S. Boston V.
Helicobacier pylori. hypergasirinacmia and recurrent abdominal
pain in children. J Pediawr Surg 1995: 30: 427-9

21, Wewer ¥, Christiansen K. Andersen L. Henriksen F, Hansen ),
Tvede M. Helicobaceer pylon in children with recurent
abdominal pain. Acta Paediar 1994; 83: 127681

22 Oderda G. Waira [, Hohen ). Doesen 1. Ansa)di N, Serum
pepsinegen I and [gG antiboedy to cambylnbacier pylon and non
specitic abdominal pain in childhood. Gu 1989, 3: 9126

23. ('Donohoe J. Sullivan P, Scon R, Rogers T, Brueton M. Barttop
D. Recurrem abdominal pain and helicobacter pylori in a
commonity-based sample of London children. Acla Paediatr
1966, 85 914

4. Drumm B. Helicobacter pvlor and the pediatne patient. (astro-
centerul Clin North Am 1903: 22: 16082

25. Rema E, Panayiotou ). Van-Viier C. Chanssiadoz A, Anasi H.
Pangalis et al. Helicobacwer pylon in Greek children with upper
gastroitiestinal sympioms. Hellenie 1 Gastrocatersi 1993, 6
25160

26. Paterzki E, Mentis A, Spiliadis G. Sophianos D. Sergiadou 1,
Scandalis N, et al. Scroepidemivlogy of Helicobacter pylon
infection in Gresce. FEMS 1990: 64: 129-36

27, Blecker 1), Hauser B, Lansicrs 5. Keymoplen K, Yandeplas Y.
Symp ogy of helicabacter pylori infection in children.
Atw Paediatr 1996, 85: 1156-8

28, Biecker 1). Mehta D. Lanciers §, Dahodwala |, Lebenthal E. Low
incidence of helicobacter pylon infection in children with
recurrent abdominal pain in Philadelphia. Pediatrics 1995: 9%
Gl

29, Heldenberg D. Wagaer Y. Heldenberg E, Keren S, Anslaender L,
Kaufshizin M. The rele of helobacter pylori in children with
recurrent abdominal pain. Am ) Gasiroemerol 1995: 90 9069

30, Blecker U, Mehta DL, Vandenplas Y. Sex rauo of helicobacter
pylor infection in childhood. Am ) Gastoenterol 1994, 89: 293

31. Michelll HM, Bohane TD, Tobias V. Bulipitt P. Daskalopoulos
G, Camic 1 er &l Helicohacier pylor infection in children:
potential clues o pathogenesis. ) Pediatr Gastroenterol Nur
1993 16 120-5

Rectived May 4, 1998, Accepled in revised Torm Jan. 11. 1999

223



Diagnosis of Helicobacter
pylori infection by HpSA
test

Sir D Vaira and colleagues’ report on
a Helfcobacier pywlort diagnostic test with
a new stoo] antigen, the HpSA enzyme
immunoassay  (Premier Platinum
HpSa, Meridian Diagnostics,
Cincinnati, OH, USA). They conclude
that this stool assay is a rebable and
simple diagnostic ool Paoents were
considered H pvlori positive if hiswlogy
and urease test were positve or if
culture  was positive. In  clinical
practice, however, ™wo Invasive tests
are uwsually used o diagnose A pylor
infection (a0 rapid urease test and
histulogy with Giemsa staining), and
patients are considered £ pvlor
positive if either test s positive; both
need o be negative for the patient to
be classified ax H pylont negative. Using
these definitions, we have evaluared
the accuracy of the HpSA assay.

4% patients (28 men, 21 women
aged 23 68) with dyspepsia with or
without peptic ulcer were studied, 43
werg cxamined for the first time
whereas six had had an A pylerd
eradication  treatment  previously.
Exclusion criteria  were  previous
treatment for B opydort or treatment
with any antbiotic in the previous 6
weeks, active upper gastrointestinal
bleeding, previous gastric surgery,
current treatment with corticosteroids
or npon-steroidal aoti-inflammatocy

drugs, and treatment with a  proton
pump inhibitor or Bismuth compound
during the previous 3 months, At
endoscopy two biopsy samples were
taken from the antrum and two from
the corpus for histology and rapid
urease  Test, Stool  samples  woere
collected during the first 3-4 days after
endoscopy and before any trearment
and were tested by HpSA (450 oot
spectrophotometry cut-off & 1400, all
results being interpreted blind.

35 of the 43 patients examined far
the first time were H pylor positive as
defined, and 31 of 35 wsted positive by
the stool assay. All eight H pylem
negative patients tested negative by the
stool assay. The sensitivity, specificity,
and positive and negative predictive
values of the siool assay in these
patients were 89%, 100%, 100%, and
67%, tespectively. Of the six patients
who had received eradication
reatment, three were H pyvlort positive
and three H pylori negative by
defimtion; ne positive tested positive
un the stool assay but all the negatives
were negative. Mo eguivocal HpSA
results were observed.

HpSA is a reliable, non-invasive,
simple  test with an  impressive
specificity and positive predictive value
in paticnts who have not received any
H  pyleri  cradication  treatment.
Patients testing H pylon positive on
this steol assay really arc H o pylord
positive. The number of patients tested
afier eradication treatment is too small
e permit any conclusion, and the
results obtained by uthers in such

patients are controversial.'  Also
remaining 1o be studied is whether
HpSA can be used to assess M pyiorr
status in bleeding patients or patients
after gastric surgery in whom the
reliabilicy of rapid urease test seems
guestionable **
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Letter to the Editors

Nitroimidazoles for H. pylori eradication

Stks. We read with interest the article of Goddard et al.!
concerning the comparisen of nitrohmidazoles for the
cradivation ol Heficolucter pipdori and the celiel of ulcer-
assoctated and nonuleer dyspepsia. The authors com-
pared two l-weck courses of twice daily omeprazole
20 mg, clarithromycin 230 g and cither metronidazole
100 mg 10CM) o tinidazole 500 mg {OCT) in a double-
blind Fashion and found that OCM was as eflective as T
at eradicating H pylori. The authors concluded that
‘metronidazole can be used in place of tindazole in
combination with omeprazole and clarithromyein’,

in 1997 we published a prospective, open, byo-centre
study” that is not mentioned by Goddard et al. compar-
ing metronidazole with anuther nilroimidazole, namely
arnidaxole, a1 eradicating H. pylori in patients with
duadenal uvleer. In brief. we compared three 1-weck
courses of twice datly omeprazole 20 mp. clavithromy-
cin 250 g and either metronidazole 300 my (OCM) or
ornidazole {63 mg (OC0 and once daily omeprazole
20 mg plus twice daily clarithromyein 250 mg and
ornidazole 3K mg (G100, Two hundred and ihrew
I, pylori positive patients (modidied Giemsa stain and
CLO 1est. Delta West, Australia) older than 18 years,
with active duodenal ulcer were included in the study,
randomly assigned as lollows: 30 patients on G1C00r, 47
patients on (X 0Or and 106 patients on OCAL H. pylori
eradication was assessed endoscopically. 8-9 weeks
after the start of treatment.

Fleven patienis were lost W [ollow up: thus 192
patients were analysed ‘per protocol’ (48 paticnis on
OLCOr, 44 patients on QCOr, and 100 patienis on
(M) Resnlts of "per protocol” and of "intention-to-treat’
analysis are shown in Table 1.

Mo differences vhserved in
eradication.

In conclusion, our data show that ornidazole is also

were the H. pylorvi

as clfective as metronidazole in the used reghmens.

21994 Blackwell Svienee Ll

Table T. Melivebacter puory eradicanon; “per protocel’ and
Talention-to-treal’ analysis

M. o

eradicalion {0y (O G0\

Por protocol™ 458t T 4004 (90990 937100 (930"

93 T K] 977 FR.3 7S sl 87

‘Intention- 1500 (REAREY OAET AR S 1 9T0L (RF. TN
wo-treat”

B3] T37-935 FlI-uis #1.53-94100

¢ P =i
L P = 0NRT

Therefore, all the nitroimidazoles seem 1o be egually
effective in wiple regimens containing omeprazole and
clarithromycin af eradicating H. pylori.

AL ARCHIMANBRITIS,

M. Tuivras,

V. BousrsosT.

V. Dengs®

& N, SKaNDaLs®

Uniiversityy of Athens Medical School,
wLaikonne General Hospital,

amd “General State Hospital of Athens,
Athens, Cireece
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C3 Phenotypes and Pepiic Ulcer: Association
of C3 with Peptic Ulcer but No Association of
'3 with Helicobacter pylori

To THE EpiToR: We read with intecest the anticle by Hein et
al. (1) on the genetic markers for peptic ulcer published in
Scundinavian Journal of Gustroenternlogy in 1997, The
authors found no association between the three mujor C3
complement phenotypes apd peptic wicer history and stated
that this interesting negative association had not previously
been reported.

In 1992 we published a study (2} of C3 complement
phenotypes (C38, C3F, and C3FS) in patients with peptic
ulcer which is not mentioned by Hein et al., and our results are
quite ditferent. Indeed, we swdied 232 consecutive Greek
patients with endoscopically proven active peptic uicer (173
paticnts aged 20-80 years with duodenal ulcer (DU) and 63
patiznts aged 23-73 years with gasine wicer (GUY. As
controls served 1052 healthy Greeks. C3 phenotyping was
performed by electrophoretc immunotixation on suitabie
cellulose acetate strips using specific antiserum, Phenotypes
did not differ between paticnts with ulcer (P=(.933), but
wheir distribution differed significantly from that of healthy
contrals (DU, £=107% GU, P=10"%). More specific. there
was an pverpresentation of both C3FS and C3F phenotype in
both patients with DU {35% and 14%, respectively) and
patients with GU (55.4% and 15%} compared with healthy
people {329 and 5%). 11 1s interesting that the C3*F gene was
almost twice as common in patients as in healthy controls.
The relative risk of C3F and C3FS phenotype was 2.87 and
2.63 for DU and 3.24 and 2,68 for GU, wespectively.

As is well known, C3 complement is of major importance
in the inflammatery process. In particular, C3F phenotype had
an enhanced capacity to bind with the respective receplor on
menonucleur cells in vitro compared with C3S phenotype (3).
In view of the crucial role of Helicohacter pylort in the
pathogenesis of peptic ulcer, an association of C3 phenotypes
with peptic uleer would be reasonabie, Thus we studied
further anether 100 consecutive Greek patients aged 19-84
vears with endoscopically disgnosed DU in comparison with
108 completely matched healthy people. Among other
fuctors, we determined the H. pvlori status by serology. using
a validated enzyme-linked immuncsorbent assay (anti-H.
pylori 126 antibodies) and the C3 phenotypes {43, as pre-
viously reported.

The significant difference in the distribution of €3
phenotypes hetween patients and controls was confirmed
(P=0.007), as was the overpresentation of C3F 4 C3FS
shenotypes in DU patients (78% versus 60%, £ = 0.005,
RR =2.61). As was expected. there was a significant pre-

T Scundinavisa [nivensity Press 1999
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dominance of . pylori-positive people among DU paticnts
{88% versus 65%. P = 0.0006, RE = 4.31), but the prevalence
of H. pviori-positive pecple did not differ among patients
(P=10}and controls {P = {168} with differemt C3 pheno-
types. Thus, although there is as association of C3 phenotypes
with DU, there 1s no association between H. pylori stalus and
C3 phenetypes.

In conclusion. it seems that there is an association of C3F
and C3FS phenotypes with peptic ulcer in Greek people.
However, no association of C3 with H pylori status was
documented. Therefore. H. pylori and C3 seem to act inde-
pendently in the pathegenesis of peptic ulcer. Provided that
genetic polymorphism vanes in different populations. further
studies in other populations are needed 10 confirm our results.

Athanasios Archimandritis (correspondence)
Michalis Tzivras

Aristomenis Fertakis

Dept. of Pathephysiclogy

Gastroenterology Section

Medical School

University of Athens

75 Mikras Asias Street

Athens 11527, Greeee

(Fax: =30 1-7703876})
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I REPLY: Inspired by the quite sirong associattons found by
Archimandritis et al. {1) between the C3 complement pheno-
types and pepiic ulcer {(duodenal or gastric), we looked ar our
own data again. In our cohort of more than 3000 men with
mean age of 63 years and an age range of =10 years there was
no significant association between C3 complement pheno-
types and lifetime prevalence of peptic ulcer or operation due
1o peptic ulcer: Lifetime prevalences of peptic ulcer were, for
men with phenotypes F, FS, and 8, 11.9%, 12.9%, and 10.8%,
respectively (P > 0,10}, the corresponding prevalences with
regard to operation history were 0.7%, 4.1%, and 3.6%
(P =010
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Why were the two studies inconsistent” One reason might
be a much wider age range in the study by Arehimandritis et
al., which included many young people. To clarify whether
such an age relation exists in the Copenhagen Male Study. we
reanalyscd our data. examining the association between C3
complement and the peptic uleer history reported when the
men in The Copenhagen Male Swdy were on average 48
years old (range, 40 10 39 years (data from the first base line
established in the study in 1970/71). There was a tendency lor
men with either the F or FS phenotype to have a higher
lifetime prevalence at that nme: the prevalence of peptic ulcer
was 9.9% as compared with 7.8% among subjects with the §
phenotype {F = 0.058.

Thus, the results of the stady by Archimandritis ¢t al. and
the results of The Copenhagen Male Swdy suggest that
manifestation of the disease in younger age groups is
necessary for the C3 complement to be strongly associaied
with peptic ulcer. As reviewed by Lam, the imponiance of
genetic factors for early or lale onset of dundenal ulcer has
been shown repeatedly (2).

Inthe Jight of our findings recently published in this joumnal
{3}. we considered the interaction between the complement
phenotypes and the two matn lifestvle factors associated with
peptic ulcer risk: sugar intake and smoking. Ne tnteraction
between smoking and the complement phenotypes was found;
however, the swrength of the association of C3 complement
with peptic uleer nsk seemed to depend on sugar intake in hot
beverages. Thus, only among sugar users (one-third of the
population} was the association significant between C3 com-
plement phenotypes and lifetme prevalence of peptic ulcer at
age 48 vears, C3 F/FS had a lifetime prevalence of 15.4%, C3
S of 10.0% (P =0.009;. Corresponding figures among those
who did not use sugar were 6.8% amd 6.6%. respectively
{(#=046).

in conclusion, the discrepancy between the resuits of the
two studies may at least in part be explained by differences in
age and perhaps lifestyle. The resulls sugges! that age-
srratified analyses may be impontant when investigating the
association of genetic and other potential risk factoes for
peptic ulcer.

Hans Ule Hein

Poul Svadicani (correspondence)

Finn Gyntelberg

H:S Bispebjerg Hospital

University og Copenhagen

Epidemioiogical Research Unit

Clinic of Occupational and Environmental Medicine
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The Simulianeous Treatment of Inflammatory
Bowel Diseases and Associated Pyodermnu

Gangrenosum with Oral Cyclosporin A

To THE EpITOR: Parients with olcerative colitis or Crohn
disease associaled with pyoderma gangrenosum (PG) repre-
sent a definite subset belonping to the diversified inflamma-
tory bowel disease spectrum. PG occurs inoup o 3% of
patients with ulcerative colitis (1) and 1.2% of patients with
Crohn disease (1). The severity of PG paraﬁcis the activity of
the undetlying mflammatory bowel disease in many cases (1),
and 1t is possible that PG is ‘driven’ hy the presence of non-
denmatologic suppuration {2). PG is ofien associated with
acrive and severe inflammatory bowel disease and is viewed
as an adverse prognostic event in ulcerative colitis (3).
Cyclosporin A (CsA) has been shown to be able to *salvage’
from surgery patients with ulcerative colitis who otherwise
would huve undergone colectomy (4) and 1o enable sub-
stantial steroid sparing in active Crohn disease (5). Mean-
while, CsA has emerged as an effective drug for the treatment
of PG {6). To our knowledge, this is the first study expressly
devoted 1o the combined medical treatment of this peculiar
censiellation of diseases.

We report on five women {Table I' with PG associated with
maderate 10 severe inflammatory bowel discase. diugnosed
clinically. radiofogically, endoscopically. and histotogically.
whose inflanmmatory bowel discase-PG complex could not be
controdled with standard oral and rectal codified medical
treatments. The severity of inflammatory bowel discase wis
quantificd by means of the modificd Truelove-Wins criteria.
following the example of other authors (7). Crohn disease was
colonic n bath cases; thus the quoted criteria, which had
originally been designed for evaluation of ulcerative colitis.
were applied also (o Crohn disease patients. A comme’rcially
available micreemulsion formulation of CsA was adminis-
tered orally at a low dosape (that is, -5 mg/ke/day). The oral
methylprednisolone dosage was reduced {from 40-75 1o 8-23
mgfday) and, in one case {Paticnt §), withdrawn from the
beginning of CsA administration. All other medications were
susperded. CsA serum ievels reached appropriate equilibrium
values in all the patients, and clinical resulis were very rapid
and impressive. The mean reepithelialization time of PG
lesions was 67.9 cm” per week, By the Sth week all PG ulcers
had completely healed, and a dramatic improvement in
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Table. [n-vitre activities ol ampicillin and ciprofloxacin, alone or in combinatian, against £. faecium
strain 662 and mutant derivatives of this isolate with varying MICs of ampicillin

Change in log,, cfu/L after incubation for 24 h*

Strain - - I
(MIC, mg/ly  control ampicillin ciprofloxacin ampicillin/ciprofloxacin combination
662 (32) +3.15 +1.76 .98 —3u2

662.1 (64) +3.33 +2.51 -1.22 -2.10

662.2 (128) +2.61 +2.02 -1.37 -1.39

662.3 (150) +3.65 +2.17 .85 .45

Y inerease in growih: | decrease in growth compared with the initial suspension,

of the inoculum used (data not shown). The combination,
however, was baclericidal against all five strains when the
lower inoculum was used [(—4.07 * (.32 change in log,
cfu/L afler 24 h}, but only bacteriostatic at the higher inocu-
lum {343 = (119 change in log,, cfu/L).

The present study demonstrates that the level of ampi-
cillin resistance in the study strain and Lhe size of the inocu-
lum have prolound cffects on the in-vitro activity of the
ampicillin/ciprefloxacin combination agammst a ILGR
strain of E. faeciurt. The poor activity of this combination
in the cndocarditis animal model’ may therclore be
accounted for by both the hiph level of ampicillin resistance
exhibited by the strain uscd in the study and the high
density of bacteria in the valvular vegetations.

The study has also delined the strengths and limitations
of the ampicillinfeiprofioxacin combination in 1erms of its
activity against multidrog-resistant enterococei. Regard-

2. Landman. D., Guale, J. M., Mobarakai, N. & Zaman, M. M.
{1995). Ampicifiin plus ciprofloxacin therapy of experimental ento-
carditis caused by multidrug-resistant Enferococcus faecium. Jour-
nat of Antimicrobiat Chemotharapy 36, 253-8.

3. Tripodi, M. F., Locatelli, A., Rambaldi, A., Rasario, P. & Liili, B,
{1998). In-vitro activity of combined ampicillin and ciprolioxacin
against high-leval gantamicin-rasistant strains of Enfarococcous
fagcium: influence of the medium on susceptibility test rasults.
Jaurnal of Antimicrobial Chemotherapy 41, 13940,

4, Amsterdam, D. (1992). The MIC: myth and really. The Andi-
microbic Newstatter 2, 0-16.

5. Tripodi, M. F., Localelli, A, Adinolfi, L. E., Andreana, A. & Utili, R.
{1988). Successful reatment with ampicillin and fluoraquinolones of
human endacardilis due o high-level gentamicin-resistant entero-
cocoi. European Journal of Chinical Microbiofogy and fnfeclious
Chseases 17, 734-6.

less of the limitations, we believe that the combination -

might be effective therapy for some paticnts with severe
infections caused by HLGR strains for which the MICs of
ampicillin and ciprofloxacin are =32 and =4 mg/L, respec-
tively. Two elderly paticnts with endocarditis caused by
HLGR enterococet that were susceptible to ampicillin and
exhibiled low-lcvel resistance or susceptibility 1o cipro-
floxacin were recently treated successfully by us with
combinations of ampicillin and a fluoroguinolone; one of
the strains was also resistant to glvcopeptides (VanA
phenotype).® Further studies to evaluate the elficacies of
combinations of newer guinolones and f-lactams as
treatment of patients with infections caused by multidrug-
resistant enterococci are warranted,
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Sir,

High pereentages of children with gastritis or peptic wlcer
disease are infected with Helicobacter pylori and, in com-
mon with adults, cradication of this pathogen results in
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tong-term cure.! However, the increasing frequencies with
which metronidazele and clarithromycin, both constiluenis
of commoenly used treatment regimens, are administered,
either for the cradication of £, pylori or as therapy of other
infections, may lead to high rales of resistance to these
antibiotics amongst If. pylord strains. primary or acguired
resistance is predictive of trealment failure in adults® and
children! with infections caused by this bacterium. Periodic
monitoring of the antibiotic susceptibililies of isolates is
therefore of considerable importance. The purpose of the
present study was to assess the in-vitro activities of selected
anlibiotics against £, pyiors straing isolated from children
n Greece.

Thirty-six K. pylor isolales were studicd. The strains
were recovered [rom gastric antral biopsies oblained from
children (20 males and 16 females) 6—15 years of age {mean
age 10.5 * 3.2 years) with symploms of gastritis, i.e. recur-
rent abdeminal pain for at least 3 months. with or without
nausea, vomniling, upper gastrointestinal tract bleeding or
weight loss. None of the children had received antibiotics
for al least 2 months before undergoing endoscopy. The
isolates were identified by routine laboratory methods
and stored m Brain Hcart Infusion broth (Oxoid Lid,
Basingstoke, UUK) containing glycerol at - §0°C until just
before testing. The antibiotics evaluated were as follows:
amoxycillin, clarithromycin and ciprofloxacin, which were
provided by SmithKline Beecham Hellas S A, (Athens,
Greece}, Abhott Laboralories Hellas $.A. (Athens) and
Bayer Hecllas 5.A. {Athens), respectively; and tetracycline,
minueycline, melronidazole and tinidazole, all of which
were purchased from Sigma-Aldrich OM Lid {Athens).
MICs were determined by an agar dilution method as
described previously, but with slight modifications:” the
medium used was Mueller-Hinton (Oxoid) supplemented
with 7% horse blood. Inocula of 10°-10° cfu were applied
with a multipoint inoculator and H. pylord strain CGUT
17874 and three clinical isolates of H. pyiori, the suscepti-

bilitics of which had been determined in previous studies.
were included as controls. The MIC was taken as the lowest
concentration of cach antibiotic that inhibited visible
growth aflter incubation at 37°C in a microaerophilic
atmosphere [or 72 h.

The susceptibitity test results for the 36 isolates are
shown in the Table. All of the strains were susceptible 1
amoxycillin, letracycline, minocycline and ciprofloxacin.
Ten (28%) ol the isolates were resistant to metronidazole
and tinidazole, cross-resistance being observed in all
resistant isolates. Two (5.5%) isolales were resistaat to
clarithromycin (MICs = 8 mg/L).

At the time the study was undertaken, there was ne stan-
dardized method of determining the antibiotic susceptibili-
tics of H. pylori isolales. The agar dilution method used
herc is time-consuming, but the results are both
relizble and reproducible and the coreclalion with clinical
outcome is greater than those of other methods. [tskould
therelore be regarded as Lthe reference method when evalu-
ating other susceptibility testing technigues.?

The incidence of resistance (o metronidazole amongst
H. pylori sirains isolated from adults in Greece is 49%,°
while that to clarithromycin is 6% (unpublished data).
We have detected a lower incidence of resistance to
metronidizole, bul a comparable incidence of resistanee 1o
clarithromycein, in strains rccovered from children. The
lower incidence of resislance 1o metronidazole amongst
isolates from children probably reflects the less frequent
use of this drug in childhood. [n general, data relating to the
incidences of antibiotic resistance amongst H. pylori iso-
lates fraom children are limited; in France, rates of resis-
tance L metronidazole and clarithromycin have been
reported to be between 26 and 40% and between 4.3 and
7%, respectively® —-figures that are comparable to those
deseribed here. Knowledge of antibiotic resistance rates
is important 10 the successful treatment of patients with
{f. pylorf infections, as cradication rates are reduced when

Table. In-vitro susceptibilitics of 36 I, pylori strains isolated from children 1o selected antibiotics

MICs {mg/L.}

Anibiotic MICs; MI1Cy,
Amaxycillin 103 0125
Tetracycline 3.125 0.5
Minocycline 0.125 L5
Metronidazole 2 2
Tinidazole 1 32
Clarithromycin 0.03 (.125
Ciprofloxacin 0.06 (.25

range No. (%) of resistant strains”

< Q0150125 0

0.015-0.5 0

00305 i]

0.25-=64 10(28)

0.125-=64 1 {28)
<0.015- =8 2(5.5)

0.03-0.25 0

“According w the fullowing breakpoints for resistance recommended by the NCCLS:" teiracyeline, minocycline and
amoxycillin, =4 mg/L; clarithromycin, =2 mg/L: and ciprofioxacin, =1 mg/L. The breakpoints used o define resistance (a
metranidazele and tinidazale were =4 mg/l. For the purpose of data analysis, the inlermediate susceptibility and resistance

caegories have been combined.
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children are infected wilh resistani strains.” In order to
facilitate optimal therapy, the susceptibilities of isolates
from children {and adults) should therefore be monitored
lacally at pericdic intervals,
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Functional dyspepsia in
the era of Helicobacter
pylori infection

Department of Pathophysiology, Gastrogn-

e e M e gmemy - Funkcionalna dispepsija i infekcija sa

of Athens, Laikon Genetal Hospital, Athens .
Greece, Hellcobacterom
(aceepted 18.5.1998.)

K s Absiract
Fe_v m.:r s[‘ Functional dyspepsia is eonsidered as a hetetogenous disorder characterized by non-specific upper
lumm i abdominal SympIaS fvr which ao Drga:‘nc cause can be documented. The etlolugy is unknhown znd
e the pothophysiologieal mert ) is obscure; heightened visceral nocioception has been in-
"’l’“.’ acTer criminated as & crucial factor. The role of H. pylort as 2 eausative agent has been extensively stu-
mylon. died bur the resulis 2rc inconclusive. Eradication therapy has been attempied with conflicting
resuits; more studics are nesded (o clanify the contribubion of the microosganism in the pathogen-
esis of functional dyspepsia, if any.
-
basuen .
Kljnine redi: Safetak
f'{nkcmﬂalﬂﬂ Funkeionalna dispepsiia je heterogeni porem:éa, kot odlikuju nespecifitne tegobs u atrdomen, &
dispepsija, u Gijod osnovi nije arganski poxemcé:u Eriologija ovoga S1anja pije u polpunosti razjaseicna, a
Helicobacter njeni patofizioloéki mehanizii nisw potpunc jasni, Povitenje stepena viscralne scozitvnosti se
Ppylori. smatra da je kljuéni dinifac. Uloga bakierije Helicobacter pylori u ovome sindromu je veama
mnope proufavana, ali do sada bez fasno odredjenib zakljuéaka, Primena mera eradikacije bak-
terije jo pokusana, ali sa vcoma razliéitim rezultatima, Porrchna su dodana ispitivanja u ciljo
razjadnjenia wloge ovoga mikroorganizma t paiggencel funketonalne dispepsije.
L -
INTRODUCTION sistent with I'D somewhen in their lives. However, the re-

ported  prevalence of this disorder depends on various
factors such as, the population studied, the methodology
used, the duration of the study and, of course, the defini-
tion used to descnbe FD. The disorder docs not scem to
be an acute one and symptoms arc usually present for
some weeks; 70% of those alfccted continue complaining
¢ven 3 years after the onset of symptoms (2).

To clarify the underlying pathophysiological mechan-
isms and facilitate causative therapy, the following classi-
fication of ['D according to salient symptoms has been

Functional dyspepsia {TD) s a poorly defined disorder
that is characterized by chronic, persistent or intcrmitient
abdominal symptoms, such as discomfort, nausea, gructa-
tions, fatulence, and & {eeling of fullness, with or withowt
pain, at the cpigastrium, for which no organic cause can
e found by the conventivnal clinical and laboratory mves-
tigation. The above menjoned symploms may be related
with food ingestion (1},

Functional dyspepsia is a common health problem; it s
estimatcd that 409 of the adults will have symptoms cop-
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proposed: ulcer like, reflux like, dysmotility like and non
specific FD,

However, this classification does not seem to be uscful
in every day clinical practice, since there is significant
overlap of the reported symptoms; in addition, 153 of pa-
tieats with FD manifest symptoms of irritable bowel syn-
drome as well (3.4).

The etiopathogenesis and the pathophysiclogy of FD
havc not been claified, yet, Various scenaria have been
propesed trying to explain the underlying mechanism(s)
of this disorder (3). More specific, some people believe
that FD is a part of a gencraiized functional disorder of
the gastrointestinal tract. Diet and other factors such as
smoking and aicohol (6} do not seem to play afiy signifi-
cant role; however, the role of colfee is questionable. Gas-
tric motility disorders, such as delay in the solid phase of
gastric emptying or postprandial antroduodenal hypomo-
tility, have been observed in 20-60% and up to 50% of pa-
ticnts, respectively. Neither basal nor maximal acid output
are elevated in FD. Many investigators claim that patients
with FD have hcightened visceral nocioception, that is,
they react abnormally cven to normal stimuli. Fhus, pa-
ticnts report pain after infragastric infusion of 0.IN HCL
or normal saline; penfapastrin induced acid secretion
causes pain that is not relieved by H2? receptor antagon-
ists; significantly lower levels of intragastric balloon infla-
tion causes pain in patients than in controls. It is
suggested, this sensory hypersensitivity may result from
abnormal processing of afferent stimuli from the gut to
the spinal and CNS.

Although higher degrees of anxety and depression
have been observed in  patients with FD and it is quite
comunon for the patients to report a relationship between
symptoms and stress, a causal relationship has not been
established. It secms that stress is a co-factor to pain de-
velopment, since it is reperted among others, to modify
splachnic motility, perhaps by autonomic overactivity or by
decreasing the threshold of splachnic pain (7,8).

Hormoenal abnormalities have been described in pa-
tients with FD; decreased levels of motilin and slightly in-
creased basal seram pasirin levels have been reported.
Other peplides and hormones such as  cholecystokinin,
prolactin, estradiol, and endogencus cpivids have been
studied as well. It should be pointed cut that the observed
hypersensitivity of the CNS 5-HT receptors after buspi-
rone intake (9,10) may have therapeutic implications. The
influence of H. pylor infection on gasiin release and
possibly on pastric motility, along with, the reported by
some authors, increased prevalence of infection among
patients with FD as compared with conirols, have piven
rise 1o the hypothesis that H.pyloni infection may have a
causal relationship with FD. However, published evidence
on this subject is sometimes conflicting and by no means
conclusive, till now (11,12). In particular, motility disor-
ders have been observed in patients with FD; however, pa-
tients with FDr and H. pylod infection report no
improvement after successful eradication therapy (13).
Cihers {14,15} found that H. pylori infection in palients
with FD allcets neither gastric emptying of solid or liquid
meal novr eallhladder rmntvine Gilia et al (161 studied an-
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tral volume variation and found no difference between
dyspeptics and controls; however fasling antral volimes
were smaller in H. pylori(+) than H. pylori(-) paticnts.

El Omar et al (17) studied dyspeptic patients with H.
pylori infection and found increased hydrochloric acid re-
lcase after GRP {Gastrin-Releasing Peptide) infusion as
compared with that in controls, irrespective of their H. py-
lori starus. These findings were not confimmed by others
{18). Parente et al (19) reported that H. pylod infection
with CagA(+) strains has no effect on gastrin release, gas-
tric emptying or symptom severity of dyspeptic patients.
On the other hand, Konturek et al (20) studied a small
number of H. pylori (+} dyspeptic patients and found im-
provement in symptom severity, improvement in gastric
motility and 40% decrease in postprandial pastrin [evels, &
weeks after succesful eradication therapy.

Holtmann et al (21) reported lower duodenal sensory
thresholds in patients with functional dyspepsia as com-
pared with age- and sex- matched controls; however, no
influence of H. pylori status on this finding was do-
cumented. Testoni et al (22), studied 100 consecutive dys-
peptic patients and found that paticnts with absence of
gastric phasc of MMC (Migrating Motor Complex} had
higher prevalence of H. pylori colonization. Qvist et al
{23), on the other hand, reported that the duration of
phase [1I and the whole MMC cycle was similar in patients
with FDrand gastritis, irrespective of H. pylori coloniza-
tion. In that study, however, shorter duration of phase I
and Jonger duration of phasc II of the MMC was observed
in dyspeptics irrespective of H. pylori status, as compared
with normal controls. H. pylori eradication therapy noz-
malized the motility disorders in H. pylori {+} dyspeptics.
All the above information makes it clear that the possible
relationship of H. pylori with disorders of gastrointestinal
motility and in particular with FD, is not conclusive. More
data from clinical trials dealing with the effectiveness of
H. pylori eradication therapy in patients with FD may clar-
ify the issue. Tt should be poinled out that a iot of clinical
trials concerning the cfficacy of H. pylori eradication in
dyspeplics exist in the literature, but the results are con-
flicting, possibly due to design weakness. This is [he con-
clusion that Veldhuyzen et al (24} and Taliey et al (25}
have reached after reviewing this subject. Talley f al, in
particular, reviewed 16 studies and found that, in a shost
term after eradication, 30% of them considercd H. pylori
¢radication as efficacious therapy and the others as treat-
ment failure. Possible cxplanations proposed for these
conflicting data include non-randomization, non-placeho
controlled design, lack of maintenance of blindedness and
application of inadequate outcome measures.

Morc recently, Elta et al (26) did not find any dif-
ference in symptom severity of patients with H. pylori{ +)
or H, pylori(-} FD after eradication treatment; Greenberg
ct al (27}, in a double blind study of 33 H. pylori{+) dys-
peptics, found that eradication treatment did not improve
symptom scverity. On the contrary, Laheij et al {28}, alter
reviewing 10 studics dealing with H. pylori and dyspepsia,
found improvement in 73% of paticots after succesful ¢r-
adication and in 43% of patients who remained H. pylori
4+



Interesting informaiion has been provided by
McCarthy et al (20 ) and Gilvarry et al (30), who claim
that eradication therapy in H. pylori {(+) dyspeptic pa-
tients may have a substaniial delay for the good results to
appear. In particular, McCarthy et al assessed the effect of
eradicating H. pylori infection on the symptams of FD, 2
monihs and one year afler treatment; one year after they
found symptom improvement in patients in whom H. py-
lori cradication was successful. Similar results were re-
ported by Shen et al (31) and by Lazzareni e1 al {32),
Gilvarry et al (30Y claim that the effectiveness of cradica-
tion treatment depends on the type of FD. Patients with
ulcer-iike D showed significant symptomatic response 2,
6 and 12 monihs alter cradication therapy, whereas those

with reflux like and dysmotility like FO' showed improve-
ment only 2t 6 months after eradication,

It scems probable, then, that eradication therapy is nat
cffcelive in treating FD and it is not recommended by the
NIH consensus conference {33). In the Maastricht Con-
sensus {34), the establishment of the relationship between
H. pylori and FD was ranked as equivocal, and eradication
therapy is advised but not strongly recommended, under
lhe condition that all forms ef organic dyspepsia have
been excluded,

The question remains open. More, carefully designed
studics are needed 1o be safely determined whether those
infected with H. pylori will benefit - even only in the long
run - from H. pylori eradication therapy.
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