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Abstract
Background: To evaluate changes in H pylori infection prevalence in Greece during a ten-year
period, and to examine its antigenic profile.

Methads: Three groups of patients were studied. Group O-87; Banked serum samples of 200
consecutive adule outpatients, from the Hepato-Gastroanteralogy clinic of a teaching hospital ac
Athens, coflected in | 987, Group O-537: Serurn samples of 201 similarly selecied outpatients from
the same Unit, callected in 1997, Graup BD-97: Serum samples of 120 consecutive blood donars
from the same hospital, collected in 1997. H pylori IgG antibody seroprevalence was studied by a
quantitative ELISA. Antigenic profile was studied by western-blot 1gG assay, in 62 {gG positive
patients of 3-97 and BD-97. Resules were analyzed by conventional statistics and multivariate
regression analysis.

Results: The H prlori seroprevalence increased with age in the three tested groups. In O-97,
seroprevalence did not differ from that, in BD-97. On the contrary, there was a significant decrezse
in seropositivity between (87 and O-97 (59.5% vs 49.2%, p = 0.039). Mulziple regression analysis
showed that age over 35 years (OR:3.45, 55% C11.59—7.49, p = 0.002) and year of paticncs'
selection — that is 1987 or 1997 — (OR:1.73, 95% Cl:1.14-2.65 for 1987, p = 0.010), were
independent risk factors of H pylori infection. The seroprevalence of CagA+ and VacA+ strains was
77.4% and 58.5%, respectvely, and type [{CagA+/Vach+) strains were significantly more commaon
than type ll(CagA-YacA-) strains (59.7% vs 22.6%, p < 0.001),

Conclusions: During a ten-year period, we found a significant decrease of H pylori infection in
Greece and our data support the birth cohort phenomenon as an explanation for the age-
dependent increase of H pylori infection, The prevalence of Cagh andfor VacA positive strains is
relatively high, in a country with low incidence of gastric cancer,
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Background

It is known that H pylori infection accurs mainly in early
childhood and the link between the infection and risk fac-
tors such as soctoeconomic status and living conditions in
childhoed is well documented [1-3). Thus, there is a
marked difference in the prevalence of H pylod infection
hetween developing and developed countries during garly
childhood |4]. However, everywhere in the world, sero-
logical data have shown that the prevalence of the infec-
ton increases with age [5-7]. In particular in Greece,
accarding w a study carried out in the early '90s [8] sero-
prevalence increased about 10% per 10 years, from 40%
in people aged 21-40 years to 77% in those older than 60
years,

Long-term follow-up studies in developed countries, with
low rates of H pylori infection, suggest that the age-de-
pendent increase of seropositivily is mainly due to the de-
creasing rate of childhood infections |9-13], since many
studies have proved that during adulthood the rates of se-
roconversion  and  sercreversion  are  almost  equal
19.11,14,13]. This phenomenon, is ofien referred as a
“birth coheorn phenomenon®. In contrast to this theory,
there is also evidence suggesting that a continuous risk of
acquisition rather than a cohort effect, best explains the
age-dependent increase of seropasitivity [16). Flowever,
in populations with higher rates of infection than that ob-
served in occidental and Scandinavian countries, there are
ner data available to evaluate if the cohont phenomenon or
the continuous sk of acquisition could belier explain the
age dependent increase of H pylori infection.

Nevertheless, it has been shown that some I pylori genes
{vacA. cagA) confer different biological properties which
could enhance the in vive pathagenicity af the bactleria
[17.18]. Patients infected with cagA-posilive strains of H
pylori demonstrate enhanced expression of various cy-
tokines |19} and these patients present a higher grade of
gasitic inflammation and accelerated epithelial damage
[20). Thus, recently, there has been an interest in detecting
the 1 pylori immunophenotype and in particular, the
Caga and/or Vaca status.

The aim of this study was twao-fold: first, to examine the
seroprevalence of H pylori infection in two samples of
Greek adult population that were collected in 1987 and in
1997, that is ten years apant, in order 1o find out if the
‘birth cohort phenomenon® or the continuous risk of ac-
quisition could better explain the age-dependent increase
of H pylari serapositivity, in a country of south-east Eu-
rope with relatively high rate of 1 pylori infection; and
second, to evaluate the antigenic profile of the H pylori in-
fectton (Vag, Cag etc) in a Greek adult population.
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Material and Methods
Subjects
The study population included three groups of patients:

Group Q-87

Banked serum samples of 200 consecutive aduit autpa-
tienis, irrespective of their socioeconomic status and the
cause of admission, {107 men and 93 women, aged 15-
B2 years, mean age 44.3 +17 years), from FHepatelogy Sec.
tion of the Castroenterology clinic of 19! Department of
Propedeutic Medicing {Athens University School of Med-
icine, “Laikon” General Hospital). The used serum sam-
ples were originally obtained in 1987, for the swdy of
viral hepatitis,

Group O-97

Serurn samples of 201 similarly selected outpatients (123
men and 78 women, aged 16-85 years, mean age 43.9
+15.2 years), from the same Section, that were collected in
1997.

Group BD-§7

Serum samples of 120 consecutive blood donaors from the
same hospital {102 men and 18 women, aged L8-62
years, mean age 40.1 +10.8 years), collected in 1997,

Study design and definition of variables

Group -97 was compared with group BD-97. Subse-
quently, group ()-97 was compared with group O-87. The
analyzed variables were age and gender. Both groups (O-
87 and O-97) comprised of cansecutive outpatients from
the same central hospital in Athens. Thus, the demograph-
ic data and the average socioeconomic profile of patients
could be considered roughily similar in both groups, k-
ing of course into consideration the total development of
the socioeconomic and educational level in our country
during the last decade.

The antigenic profile of the infection was stuclied in 62
randomly selected H pylori IgG antibody positive patients
of 0-97 and BD-97 groups {the first 40 and 22 consecu-
uve H pylod 1gG antibody positive samples of Q-97 and
BD-97 groups, respectively}.

Assays

All serumn samples were stored at -70°C and had not been
thawed before the current analysis, except for the sarmples
of (3-87 group which had been thawed cnce before.

Assay for antibadies to H pylort

11 pylori seraprevalence was studied determining lgG an-
tibodies by a quantitative enzyme-linked immunoscrbent
assay (ELISA, Diasorin Diagnostics Srl-Manufaciured by
11ycor Biomedical GmbEI). The antigen used was extract-
ed by sonication from the H pylori strain NTCC 43054,
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The main protein fractions which predominantly includ-
ed in H pylon antigen coated to ELISA microtiter plates,
were: pl20-130, pB3-87, p67, p63/66, p50-59, p28-31,
P12 and pl4. These immunogenic proleins were enriched
and purified by a designated developed biochemical pro-
cedure, All assays were performed in duplicate and the in-
tra-assay and Inter-assay vanations were «<5%, as was
estimated with the positive and negative control sera, Val-
idation of the ELISA used, was performed, at the same pe-
riod, in 40 consecutive patients of the Endoscopy Unit of
the sarne hospital. Using histology {modified Giemsa) as
"gold-standard”, the estimated sensitivity, specificity, pos-
itive predictive value {PPV} and negative predictive value
{NDPV} of that ELISA were 87%, 94%, 95% and 84%, re-
spectively.

Antipenic brofile of H pyleri infection

The antigenic profile of the infection was studied using
immunoblot Helicobacter pylori 1g [Microgen GmbH,
Germany). This test permits the safe identification and lo-
calization of specific antibodies an the solid phase be-
cause the antigens are electrophoretically separated. The
test results were evaluated according to the manufacturer's
instrictions and the main detected bands were: p125(Ca-
gh), p87(VacA), p62{UreB). p38{HspA&B), p54(FlaA)
and p29%{LireA). Using histology and/or microbiology as
“gold standard®, the sensitivity and specificity of this im-
muncblotting test was 95% and 83%, respectively
{siilrogen molekularbiologische Enwwickiungs-Gmbh,
Immunoblot Helicobacter pylori IgG, Instructions for use
version: GIIBHFPEGO4 DOC).

htip:/ferwr biomedeentral.com/ 147 1-230X72/11

Statistical onalysis

Chi-square test was used to test for an association between
H pylod infection and year of patients’ selection, by age
group and overall. Mullivariate logistic regression was
used to determine risk factors associated with F pylori in-
fection. A model containing all variables was considered.
Variables that did not contribuie to the model, based on
their Wald statistic, were eliminated and the new model
was compared (o the old through the likelihood ratio sta-
tistic. Variables whose exclusion gave a non-significant
likelihood ratio statistic {p > 0.05) were omitted fiom the
model.

Results

H pylori serapositivity in O-%7 and BD-97 groups (table I,

fig. 1}

In 1997, seroprevalence of 1 pylori infection in all pa.
tients and in the patients’ age groups did not differ from
that of blood donors Thus in group BD-97, seropositivity
was 11% up to 24 years, increased of about 136% per dec-
ade up to 44 years and continued (o increase at an average
of 13% per decade up ta 60 years. in group O-97 seropos-
itivity was 14.2% up to 24 years, increased of about 26%
per decade up 10 44 years and continved (¢ increase 2t an
average of 16.5% per decade vp to 64 years.

Prevalence of entibodies in O-87 and O-97 groups of pa-
tients {table i, figure 1}

The prevalence increased with age in both tested groups of
pattents {O-87 and O-97). More specifically, in 1957, the
increase was continucus up to 45-54 years, at an average
rate of 26% per decade. After the age of 55 years, a de-
crease of seropositivity at an average of 10% per decade
was observed.

Table I: Seroprevalence of H pylori antibodies (1gG} in ©-87, ©-2T and BD-97 groups.

Age Studied number H pylori 1gG{+) {X)
{years) O-87 97 BD-#7 -87 Q97 BD-%7
15-24 3 21 2 12(38.7) 3{14.2) IR
25-24 3% 3 0 20(51.3) 12{36.45 1{36.4)
1544 3 42 42 26Ty 215000 22{52.4)
45-54 32 43 7 7RG 2353 5)% 16{59.2)
5544 Ex 43 12 24{64.8) 16T 4y B{66.6)
> 45 30 9 - 17(56.7) HIH{ET9 -
Total 200 01 120 119(59.5)% 9%49.20¢ 58(48.3)
te=00321p=0039
Page 3of 7
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Seroprevalance of H pylori antibodies (IgG) in O-87, ©-97 and BD-97 groups.

Table 2: Independent risk factors of H pyleri serapasitivity in each group of tested patients {O-87, O-97) {multivariate logistic regression

analysis}.
Q-B7 O-97F
Variables Age(years) Odds ratio 5% €1 P Qdds ratio 95% €I P

15 -24 | |

5 -34 1.68 (063, 4.47) ¥4 334 (081, 13.79) £.0%
3544 12\ {1.13, 949 o.02 5.54 (1.41,21.88) 2.0
45 - 54 6.05 {194, 18.45) 0.952 712 (1.80, 2807) 0.005
55 - 64 3.28 (1.19,9.02) 0.0z 13.51 {3.35, 54.51) < .00

In 1997, the prevaience was increasing up 1o the 55-64
Years group, at an average rate of 50% per decade. The av-
erage increasing rate was highest for up to 44 years (96%
per decade) and continued at an average ol 16.5% per dec-
ade up to the 55-64 years group. In the oldest age group
[»>65 years), a decrease of serapositivity of about 14% per
decade was noticed.

Logistic regression analysis in the group (-87 with inde-
pendent variables such as age and gender, showed that age
aver 35 years was the only independent risk factors of H
pylori infection {table 2). Gender was not associated with

184

positivity, but there was a small but insignificant increase
of seropositivity in males (OR: 1,24, 95% CL: 0.68-2.23,
p = 0.47).

During a ten-year period (1987-1997) the crude H pylort
seroprevalence fell significantly by 109% (from 52.5% in
group {-87, t0 49.2% in group -97, p = 0.039], and i
was constantly lower in each age group {up to 55-64
vears)] by 15 - 24%.

Logistic regression analysis in all patients {group O-87

and group O-97, 401 pauents} with independent varia-

Page 4 of 7
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bles such as age, gender and year of patients' selection
{that is 1987 or 1997}, shawed thal age over 35 years and
the year 1987 were independent risk factors for H pylori
infection (table 3.

Table 3: Independent risk factors of H pylari seropositivity in O-
BT and ©-97 groups of patients (N:401} {multivariate logistic re-
gression analysis),

Varlables Agelyeor]  0dds ratio 95% CI p

15— 24 I
2534 202 (0.54, 4.37) 0073
35— 44 345 {159, 7:49) 0.002
45 - 54 5.07 @A, 101y <0000
55— 64 560 (257, 12.19) <000

= 65 349 (154, 8.10) 0.004
Perfod

1997 {

1987 173 (114, 2.65) 0010

The peak of 11 pyleri seroprevalence differs by one decade
in the two tested samples {fig 1}. This may suggest that the
risk of infection is associated with the year of patients'
birth. Indeed. in both groups of patients the highest sk
far H pylon seropositivity was found in patients who were
borm during the decade 1933-1242 in compardson with
those born after 1953} (table 4).

The antigenic profile of H pylori infection {table 5)

The serpprevalence of CagA and VacA antigens was 77.4%
and 59.7%, respeclively. These rates were constant across
gender, age and group of patients (0-97 and BD-97). Type
1 (CagA+fVacA+) strains were significantly more common
than type 1! {CagA-fVach-) strains (59.7% vs. 22.6%, p <

http:ffwww. biomedcentral com/ 147 1-230X72/11

0.001). The prevalence of the other antigens ranged fromn
33.9% {FlaA) to 82.2% (UreB).

Discussion

Our findings show that the prevalence of L pyloti 1gG an-
tibodies increases with age in the three tesied groups of
patients {3-87, 0-97 and BD-97). Provided that the ELISA
used had 8796 sensitivity and 94% specificily, the results
reflect satisfactorily H pylori infection rate. 11 pylori sero-
prevalence did not differ between the group 0-97 and the
healthy controls (group BD-97}(49.2% vs 48.3%, respec-
tively, p = 0.87}. On the contrary, comparing the group O-
87 with the group 0-97, we found a significant decrease
of the infection rate in 1997 (59.5% vs 45,2%, respective-
ly. p= 0,039}

The dynamic of infection in 1987 seems to be similar with
that seen in the developing countries. Ten years later, in
1997, the pictuze changed loward what was found in the
developed countnes. Thus, the crude seroprevalence was
reduced about 10% onits; multiple regression analysis
showed that a person of the -87 group had a significant
higher risk of seropositivity than a comparable person of
the O-37 group {OR:1.73, 95% CI: 1.14-2.65, p = 0.010}.

As we did not found paired serum samples of the same pa-
tient in groups 3-87 and 0-97 we could notknow the rate
of sergcarversion in our population. But, in bath develop-
ing and developed countries, there are many studies sug-
gesting that, during adulthood, the rate of seroconversion
and seroreversionn is almost the same[2,14,15]. Thus,
though our data showed that increasing age does increase
the risk of H pylori infection, the fact that patients from
group O-87 had higher rates of infection than comparable
patients from group O-97, supports the "birth cohan phe-
nomenon” as the main cause for the increasing occurrence
of the infection seen with age.

Table 4: Decade of hirth as an independent risk factor of H pylori seropoiitivity (multivariate logistic regression analysis).

1987 1997
Year of patients’ birth Odds vatio xR Cl -] Odds ratio 5% 1 -]

> 1953 | |
19431952 145 101 -6, 14 0.047 208 1.00 - 4.34 0.050
19331941 4.54 171 - 1203 0.2 157 1.67 — 762 o.001
19231932 247 167 -5.73 G035 2.87 096 - B.55 0a58

< 1923 1.69 070 - 406 .24 2.08 Q102838 o704
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Table 5: Wastern-blot analysis in §2 H pylori (IgG antibodies} positive persons.

Studiad number

©-97 (N = 40 BD-97 (N =11
p120 {Cagh) 32 16
pA7 (Vach) L3 12
pb3 (UreB) 1 18
p58 (HipALE) 31 2
P54 (FloA} 17 4
P19 (Ured) 24 le

The highest risk of infection in both groups of patients,
was found in those born around 1940, that is the period
of war deprivation. This finding, in association with the
reduction in the infection tate during the studied 10-year
period is compatible with the hypothesis that better soci-
aeconomic condittons and improved hygiene have re-
duced the risk of Y pylori infection (4]

In hoth groups of patients {O-87 and 0.97) we found a
constant decrease of seropositivity in the oldest age group.
This may be due to many lactors like spontaneous serore-
version [ 14], increased antibiotics and NSAIDs consump-
tion [21] and advanced gastric atrophy in association with
the natural senility of the immunological system [22].

In this study the prevalence of CagA positive and VacA
pasilive strains of FH pyloni were 77,49 and 59.7%, respec-
tively; type | strains were significantly more common than
type I strains [39.7% vs, 22.69%, p < 0.001)}. According to
the Lurogast study group, Greece has low incidence of gas-
tric cancer in comparison with ather European countrigs
[23]. It has been suggesied that CagA positive infections
are mare likely to predispose to gastric cancer that the
Cagh negative anes |24]. Nevertheless, we found a high
rate of CagA positive and type 1 strains of 17 pylodi in our
sample. [n accordance with previous studies [20,25,26],
these data suggest that CagA andfor VacA status are not
the only factors that influence gastric cancer rates.

To conclude, a significant decrease of H pylori infections’
rate was noticed in Greece during a ten-year period. Even
in a country of south-east Europe, with relatively high raie
of H pylori infection, our data support the birth cohont
phenomenon as an explanation for the age-dependent in-
crease of H pylori infection. The prevalence of Caga and/
or VacA pasitive strains is relatively high for the reported
incidence of gastric cancer in Greece.
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Rate (%)
097 8D-v7 Total (N = 62}
8o ) T7.4
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825 a8 622
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SUMMARY

Barkground: There are no guidelines on second-line
therapies Tor Helicobacter plort eradication tailures of
smeprazole clarithromycin—amoxicillin iriple therapy.
A To compare the eflicacy of two second-line
therapies for persistent 1. pyfori infection.

Methods: Over a f-yvear period, patients with persistent
1. mylori Infection following emeprazole clarithromy-
cin—amoxicillin eradication therapy were randomized to
recetre  omeprazele, 20 mg dadiyv.
1203 mg four tines daily, metronidazele, 300 mg twice
daily, and either tetracveline. 300 mg lour times daily.

twice hismuth,

or clarithromyein, 300 mg twice daily, given for 7 days.
Before therapy, patients underwent endoscopy  with
btopsies for histology, culiure and antibiotic susceptibil-
iy 1ests, 5 pylerd infection was confirmed by histology.

INTRODUCTION

Omeprazole—clarithromycin-amoxicilliny Helicobarter
pulori cradication therapy given for 10 days {00CA-10)
is highly eflective.”? and is recommended by the
Maasiricht-2 2000 vonsensus reporl as first-line ther-
apy.* Despite this. most studics have shown o 10-23%
failure rate with this regimen.™ * Patients with persist-
ent . pylori infection are at risk of peptic ulcer relapses
Correspenberi Lo Assariole Professor 5, 18 Ladims, Gastroenteroloir Cui,
2l Departmeit of detornad Modiciee, Atbers Uafversizg, Duangelisms

Hospiud. 23 Susint Steeet, 175 28 Arloas, Greece.
Fo-rasaits salleuhieser I gr

T 2001 Blackwell Science Led
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Results: OF 1he 95 randomized paticots. 88 (93%)
completed the study, Age. sex, smoking., ulcer/non-
ulcer dyspepsia ratie and antibiotic reststanee were not
signiticantly different between the treatment groups, On
intention-lo-treal analvsis, cradication was achieved in
41 of the 49 patients {84%: 93% confidence interval.
7id 92.7%) and 27 of the 46 palients (39%: 95%
confidence interval, 13.3 73,001 of the tetracycline-
respectively
(P — (LO07). On muliivariate regression analysis, the
sensitivity of H. pylort to metronidazole had a likelihood
ralip of 3.2 4P = 0.022) followed by the type of
quadruple therapy (likelihood ratio. 4.4; P 00361,

Conclusions: Tetracyeline-containing  quadruple rescuc
therapy ts highly cllective in treating H. pylori eradica-
lion failures of the omeprazole amoxicillin -claritbro-

and  clarithromyein-containing  groups.

Myeie regimen.

and the development of complications of peptic ulcer
disease. They therefore need turther therapy to ecadi-
cate H. pulori.™ "

Retrcatment of (1 pylori infection is aften dillicelt in
clinical practice.” This is because Arst-line treatment
faitures may lead o the selection ol ‘difticult to kil
bacierial strains and (he development of secondary
resistance o key antibiotics used as frst-line treat-
ment.”™ ¥ [ has been suggested that quadruple regimens
may overcome the therapeutic difficulties arising when
first-line proton pump inhibitor iriple therapy fails."”
Nevertheless. their eflicacy in clinical practice has not

ki
vel been adequately evaluated. ' 12
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When selecting a retreatment regimen. the first-line
treatment used and the microbial resistance to antibi-
otics should be taken into account.'" The aveidance
ol antibioties used in a previously failed eradication
attempl is wise. but it hag been shown that certain
triple or quadruple combinations nay exhibil some
synergism, allowing resistance lo the antibiotic com-
ponents 1o be overcome.' ¥ ' Therefore. the aim of the
present randomized study was o evaluate the elficacy
and lelerability of two guadruple regimens in patients
with persistent H. pylori infection afler a fatled OCA-10)
regimen. One quadrople regimen included omeprazole.
bismulh, metronidazole and tetracyeline [OBMT). Clar-
ithromyein was substituted for letracyeline in the other
regimen [OBMC). OBMT is a typical salvage therapy.
OBMC has not been validated so [ar. 10 ts 2 modifi-

cation of OMC wiple therapy with the addition of

bismuth.

PATIENTS AND METHQODS
Palivms

The study was performed in two departments using
OCA-10 as first-line therapy for patients with H. prfiri
infection over @ B-ycar period (1996 2001). Bach
patien! who failed eradication with OCA-10 riple
therapy was invited 1o be randomized int one of twoe
quadruple {1, pylort eradication therapies. one including
telracycline (OBMTY and the other clarithromyein
(OBMC) Ninety-five 96" of the 99 patients with
persistent M. pulori infection aceepted to parlicipate in
the study. They included 39 men and 36 women
{median age, 43 years: range. 18 79 years), Patients
were randomized according 1o a compuler-generated
randomization list. Before first-line therapy. 30 paticnls
had duodenal uleer and 63 had non-uleer dyspepsia.
All paticnts gave written informed consent after full
explunation by the investigator. The study protocol was
approved by the Lithical Committee on Human Studies
ol the Department of Medicine, Medical School, Athens
thiversity, No patient had received other H. pylori
eradication therapy, apart Irom the OCA-11) regtmen, or
anlibiotics, bismuth, proton punp inbibitors or non-
sterpidal ant-inflammatory drugs during the month
preceding (he study. Pregnant or laciating women,
patients who had undergone gastric surgery and those
with severe chronic discases were excluded from the
study,

Diggnosis amd treatient of persistent EL pylorl infection

Following, randmmization into rescue therapy, each
patienl underwenl s repeat upper gastrointestinad
endoscopy with biopsies {1 - 6) to confiem £ pyfori
infection and to investigate the sensitvity of (1. pylori ta
antibiotics. Two antral and two corpus bivpsy speci-
mens were used lor histelogy and onc blopsy taken from
the lesser and another rom the greater curvaiure of the
antrum were used for cultore.

The secondHine Ireatment regimens were ginven for
7 days, Patients and investigators were not blind to the
treatments. OBMT reseue therapy included omeprazole.
20 myg twice daily, Iripotassium dicitrato bismuthaie.
[2{) mg tour times daily. metronidazale, 300 mg twice
daily, and tetracyeline chilorhydrate, SO0 mg lour times
taily. Four times dosing ol tetrucyeline and bismuth
were given. as initially published ™ Clarithromyein,
200 g twice daily, was used instead of tetracyeline in
the OBMC treatment armi. Lndoscopy was repeated
4-6 weeks alier second-line therapy to conlirm H. piflari
eradivation, Four biopsgies were taken (lwo rom the
lesser curvature of the antrum and (wo from the greater
curvature of the corpus) and sent to the pathology
department for histology. Modifted Giemsa statning was
used to detect fL pylori in biopsy specimens. The
Warthin-Starry technigue was employed for negative
cases, A senior pathologist (.80 blind to randormiza-
tiott. evaluated afl blopsy specimens. Treatment side-
effects were investigated by interview.'™ Compliance
with therapy was assessed by the number of tablets
returned by cach patient at linal follow-up.

Swseeptibility tests of 1. pylori isolates to wntibiotics

The H. pyleri isolates were recovered lrom  gastric
biopsies and stored in brain heart infusion  broth
cantaining glycerol at — 80 °C until testing. Mininai
inhibilory concentrations of metronidazole, clarithro-
mycin and tetracyeline were determined by an agar
dilution method. using Mueeller Hintan apar supplenten-
ted with 7% horse blood and containing the antibiotics
al the designated concentrations as previously des-
cribed. ' The minimal mhibitory concentration was
taken as the lowest santibiotic concentration  tha
inhibited visible growth after incubation at 37 °C in a
micreacrophilic atmosphere for 72 h, The breakpaints
Lo define resistance were: > 2 mg/ml for clarithcomy-
cin. = mgiml tor tetracyeline and > 8 mgdml. for

#2002 Blavkwell Scienve Lid, Aliviend Blarmeeol Thee L6, 5649 373
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metronidazole. The bactericlogist (AM.) was blind o
randomization and the results of histology.

Stetisifeal analysis

Al data were stored in a dBase soltware (Microsolt
Access D0, Microsoft Corp., USAL Analysis of the
resulls was performed by statistical package SPSS

100 (SPSS Inc., Clicago. 1, USAL Data in the text
and Lables are presented as medians with ranges.
Percentages are given with 95% conlidence intervals
10T, Numerical data were analysed by either two-tailed
t-lest or the non-parametric Mann—Whitney D-lest as
appropriate. Qualitative data were cvaluated by two-
sided Pearson’s chi-squared 1est or Fisher's exact est
as appropriale. with both 'per protocol’ and ‘intention-
{o-ircat” apalysis. The tornier considers only the patients
completing the study and the latter includes all paticnes
abandening the study as treatment failures.

Treatmenl oulcome was assessed by intention-lo-treat
anabysis, Assuming a difference of 20% tn eradication
efficacy between the twe Ireatment groups (o be
clinically relevant, 46 patients should be included per
treatment group, based on a two-sided test with a
power of $0% and an alpha crror of 3% (Statistical
package GraphPad StaiMate 1.01. San Diego. UA.
LSA)

Mullivariate logistic regression analysis, with a for-
ward stepwise selection criterion of < (003 for enlering
the model and a remaoval critertom of o likelihood ratio of
> 0.1, was used 1o identify variables asseciated with
success of (reatment. The dependent variable was
‘outcome’ (success, 1:
variaghles were sex tmale, 1; female. Q) "age’. compli-
ance’ (percentage of tablets used by the paiient].
smoking” (ves. 11 no. 0), “disease” (duodenal ideer, 1
non-ulcer  dvspepsta.  (h and  therapeulic  regime’
TOBRMT, 1 OBAC, 01, A P ovalue of less than (109 was
regarded as significant.

failure, 1 and the indepetident

RESLLTS

fver a b-year period (1996-2001), 566 patients had
follow-up endoscopy in our departments 34 weeks
after M, pyhori eradication therapy with OCA-10. One
hundred and three 118.2%) had persistent H. pylori
infection (Figure 1), Two patients did not meet the
inclusion criteria and six refused (o participate in Lhe

study. Therefore. 95 19351 patients aceepled random-

£ 2002 Mackwell Scienve Lid, Alimee Pharomed Ther 16, 569 373
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ization into sccond-line 1L prlori eradication therapy
with cither OBAMT or OBMC. The distribution of the
clinical and demographic characteristics studied was
not significantly different between treatment groups
{Table 1). Seven patients (8'%). three in the OBMT
treatment group and four in the ORMC treatment
sroup. were lost to follow-up. Therclore. 88 patients
completed the study. including 46 of the $% in the
OBMT group and 42 of the 46 in the OBMC group.

Eradication af FL. pylori

Interntion-to-treat analysis showed that the eradication
ol H. pylort was successful in 41 of the 49 patients
treated with the UBMT regimen (8 3.7%: 95% CL 70.4
g2 7% and in 27 of the 46 paticots treated with the
OBMC  regimen (38,79 95% (L 43.3-73.0%)
(' = 7.2. P —0007). The respective values for the
per protacol analysis were F1/46 (89, 1%: 95% ChL
764 964901 and 27542 (B4, 3%: 95% 1, 48.0-78.4%)
palients (;{3 — 7.7 P - 0.005],

Mullivariate regression analysis showed that ther-
apy with OBMT was the single vartable significantly
related o sucressful M. pylor eradication {odds ratio,
4.5 95% CI L5 1000 P o= OUMI8). Sex. age. smoking
stulus. discase l[duodenal uleer/non-uleer dyspepsia)
and compliunce with therapy were rejected by the
model

assessed for sligibility
n-103

excludad (n=8)
hat meeting the inelusion criteria (n=2} -
refused to participate (#=6)
L.
randomized
n=95

1 :
" allocated to QBMT {n=48] - allocated to OBMC {n=46) :
received QBMT {7=48)] - received OBMC in=46)

logt to followeup tr=2)  lost to inltow-up (a=2)
digcontinued therapy tn=1y - discontinad therapy (r=2)

“analysed (n=48} analysed (n=42}-_

Figeuee 1. Flow diagram al the progress of patieats through the
phasges of randmmization.
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Yariable

Age iyearshimedian with range)

43115 784

Sex (maleiTeale) HINNE] 28/
Sinoking (% stnakers] U0 39,
Duadenal wlcermon-uleer dyspepsia™ 13736 17¢
Lost w follear-up 2 2

Discontinued ireatment 1 2

Tablets wsed 1% 1 vmedian with riange TOHF 189 10N 1430

OBMT n =491 OBRMC (0= 960 P ovalue

A 119 7R

1%
5
29

IR

Tabie 1. Demographic charucteristics
of padients i the retracyeline-coneaining

0978 guadenple therapy (OBMTY and
sl chirithromycin-containing quadrupie
(1241 theripy (OBMOY groups
nart

1000 {1.he ¥

OBMT. emeprazole. bismulth, metronidamole, letracseling:  (BMC,
melronidiele. clarn hrmayeio,

* Diagnesis before first-line therapy.

TManin Whidner -lest.

3 Twe-sided Peugson's chi-seuaned Lest.

£ Tovi-laided 1-tesq,

Effect of microbinl resistance on eradication therapy

Antibiotlc resislance patterns were determined in iso-
lates oblained al endoscopy from 73 of the 95 patients
(7 7% 95% Cl 67.1-84.9%) who had an initially Failed
cradication attempt. The prevalence of metronidazole
and clarithromycin resistance was 39.7% and 24, 7%,
respectively, Dual Lo metronidazole
clarithromycin was recorded tn 10 oul of 73 [ EA
H. pyfori strains (Tuable 2. All isolated 11 pylori strains
were susceplible o tetracyeline. Six of these 73
antibiotic sensilivity tests corresponded 1o pationts
who had either discontinued therapy (1 - 2) or were
lost 10 follow-up (p — 43, Therelore, 67 sensitivily tests
were included in Lhe analysis.

Figures 2a) and 3(a) show that. belore second-line
therapy, metronidazole- and clarithromyvein-sensiive
u" <02 P>0.32)  (Vigure 2a) -Tresistant
l_‘.-;“' <AL72, P2 (04 tFigure 3ab strains were equally
allocaied in the OBMT and OBMC trestment groups,
The comparison of 1. mplor cradicatton rates beiween
OBMT and OBMC groups showed that both regimens
were  equally  effective  in metronidazole-sensitive
(Fisher'sexacttest. I' = 0.3}and clarithromycin-sensitive
{Fisher's exaet test. P - (L7} strains (Figure 20}, as well

restslance and

and

omeprazie, bsmuth.

as in metrontdazole-resistant strains {Fisher's exact test,
£ =12} (Figure 3b1. However, the OBMT regimen was
more effective than the OBMC regimen in elarithromy-
cti-resistant steoins {Fisher's exact test, P = 0.007)
iFigure 3bl.

However. when we included metronidazale and clar-
tthromycin resistance (0. sensitive; 1, resistant) in our
multivariale regression model, it was shown  that
metrenidazole sensitivily played a signiicant role todds
ratio, 4.15: 95% CL 1.13-15.26) in the H. pylort
eradication rates. Sensitivity t metronidazole entered
the mode!l fiest (likelihood ratio. 5.22; P — 0.022),
followed by the type of quadruple therapy tlikelihood
ratio, 4420 P - 0.036) while clarithromyein was
rejected by the model,

Side-rffects and comnplionee with therapy

e
0

Twenty-live {549%) patients in the OBMT group and 29
{69'%) patients In the OBMC group t° U.1. P (L63)
expericnced mild side-efects. such as latigue, taste
disturbance, nausea. loose stools or epigastric pain.
Four (8.7%) patients treated with QOBMT and 12
{28.6'%)  paticots  treated  with  OBMC 47 - 2.8,
 — (LOF) reported more severe side-elfects, such as

Todal cultures 1 = A7) OBMO (n = 368

Senstivily Sumber LA Number L

AMSCS 1] 19.32 16 4144
MSCR B 1{).96 3 853
MROS 149 2601 11 L3R
ARCR ik 157 [ L6fr

OBMT 4n — 37

Tahle 2. Patterns of antibiolie sensitivie:
tests dne T etracseline-contaming

Number quadruple therapy 1OBMT el

- 105 elarithroenyein-containing quu(.lrup[c:

T o Ihetapy 1OBMO] proups. Sensitive aml
) 1351 reststant Hefieobeter prdord steaing were not
f 1.6l signilicantly different in the twa wweatment
4 lil#l

groups (z° = LE DI = 5 P = (6D

QBMT. omeprizole, bisnuth, metronidaaole. tetrae

Jiner OBMU, omeprazole, bismuth,

metronidazate, caridlicomyein: O claritheonyeing M, metronidamole; 5. sensitive: K. resistant,

ar 20028 Blackwell Svivnee Ll Alimend Blarmeeo! Ther Lh, 369 373
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{a) 100 O metronidazole-3
O clarithromycin-5

~ 80
B
2
g 60
]
é‘ 40
(%3
=
&

20

22434 | 26/34 17/33 | 25/33
a4 v ]
CBMT OBEMC
Treaimeni regimens
{b] 100 - O metronidazole-5
" O clarithromycin-S
s 80
s ]
2
§ 60
=3
© ]
.?_:' 40 ]
O
2
T 201
2022|2426 14117 | 21425
4] T .
CQBMT OBMC

Treatment regimens

Fignee 2, tal Metronidazole- aod cdarithromycin-sensitive Relivob-
weter palar steains were egually allocided fn the etmeyveline-
containing quadruple therapy 1OBMTU and elarithromycin-con-
taining quadruple therapy [EBMCgroups (7 < 02,0 = 0,40
b L puplerd eradication rates were et signilicantly dilferem
between (AT and (IEMO treatinent groups for metranidazole-
and clarithromyeits sensitive 1. ppforf strains (7 = 0,30

aral candidiasis, diarrhoca or vomiting. These treatment
side-eifects appeared during the last 3 days of the 7-day
peried. Only patienls  discantinued
(Tabde 1, Figure 1) All patients  that returned  to
lollow-up were compliant with the treatinent and had
taken > 83% of the assigned tablets. Complianee witlh
therapy, 1Le. the percentage ol tablets taken. was not
sigiilicantly different between the OBMT and OBAMC
treatment groups (1000 89-1000% va. 10O 86 100",
respectively: 2 — — 0,437 P — Obh

three therapy

DISCUSSION

in (his prospective, randomized study, we compared the
elicacy of two quadruple, second-line. . pglari eradi-
cation therapies. One Ireatment arm included omepraz-

52002 Blackwell Science [d, Aot Pheramacd Ther 16, 364 373
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Figure 3. 1a) Metronidazole- and clarithromycin-resistant
HelivoDaeter gatort straing were cgually allocated i the weteacye-
line containing quadeuple theeapy 1OBMTE and clarithromyein
conuining guadruple therapy (OBYMO) groups (;.(“ < {172

= thadh thn OBAMT ad OBMO were cqually effective in eradi-
cating metronidazole-resistnd steains (F — (020 However, OBMT
was more ellecove than OBMEC i eridicating clarighromycin-
resistant straing (ff {10077,

ale. bistnuth, metronidazole and tetracyeline (OBMT)
and in the other tetracyeline was replaced by clarithro-
mycin (OBMCL We also evaluated the impact of
hacterial resistance on the Ho pylor eradication rates,
Char patients had inttially been treated with the OCA-
10 regimen. This is a highly effective therapy in treating
H. prlosi infection.' i our departments, OCA-10 had a
failure rate of 18.2%, which agrees with the resules of
published reports.™* First-line treatment failure may
lesd o the developement of seguired bacterisl resistance
W key antibiotics.'” lollowing the OCA-10 regimen,
23% of the K. pylort strains isolated from our paticnis
were resistant to clarithromyein and 40% to metromni-
dazule, Therelore. the selection of an  appropriate
second-line therapy is challenging for the clinician.
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{dor stody shewed thal quadruple therapy with OB3MT
was more cliective than thal with QBMO in treating
H. pylori cradication failures following QUA-1() firsi-line
eradication therapy. According to the Maaswichi-2
M) consensus report, ticstline regimens which do
not include metronidazole may lead 10 betier results
with a goadrople second-line reghnen incleding this
antibiotic.*  Preliminary results have shown that,
although the OBMT regimen has been successfully used
after failure of clarithromycin-containing first-line ther-
aptes, eracdication rales are uspally low alier fivst-line
triple therapies including metvonidazole because of
secondary 1 Alhough
recent data have suggested that certain combinations
of metronidazole with clarithromycin and acid suppres-
sors or bismuth compounds may exhibit synergistic
cllecrs, prercoming bacterial resistance.™ 7' this was
not coalirrned by our stody,

The H pylort eradication rate (83%) obtained in our
study wsing the OBMU guadruple regimen was lower
than the cradication rates reporied by other investiga-
tors 19 3% nsing OBMT as first-line therapy.™ Several
studies have investigated OBMT as second-line 71 pylor
therapy. with a wide variation of {1 pylorf cradication
Fales 137 93%). The order of success seems to [avour
[RERE

metronidazole  resistance.

studies using higher doses of metronidazole.' "
The  overall
steains in var study was close (0 49%, which has been
reported for our country.? The tetracycline-containing
quadruple regimen eradicated ncarly all the metroni-
duzole-sensitive 195%) and most of the metronidazole-
resistant (83%) M. pylori stroins. These ligures are
compalible with published reports
Qur resulis showed that metronidazole resistance signi-
ficontly aflected the overall outcome. However, when
comparing H. pylori cradication rotes between second-
line therapiss, where H. pylori metronidazole-resistant

nelranidazale-resistant

prevakince  of

strains were not differenlly allocated in each treatment
group. the type of regimen was a major factor predicling
treatment outcome. This could be related to the efficacy of
the other components of cach regimen. Le. omeprazole.
bismuth, cdlarithromycin or tetraeyeline.”” The substitu-
tian of tetracycline by clarithramyein reduced the efficacy
of second-line therapy. probably because of secondary
resistance of 2. pylori strains (o clarithromyein.

Our study may be critivised because, ideally, mo
methods should be wsed w confimm M. pylori infection.
Following H. pgleri quadruple cradication therapy, we
used the histology of four biopsies which were taken

from the gastric antrum and body: this bas been shown
tor reduce the sampling error.” An uncquivecal singhe
pold standard does not exist Tor the confirmation of
t pufori infection. However, histology with Warthin—
Starry stain gives the best sensitivity (9 3% and spect-
licity 199%™ when compared with urea breath tesi.””
Overall. the side-eflects were mild and did not interlere
with compliance in cur siudy. Other stodics using
higher metronidazole doses have veporied an increcased
rate of side-offects with quadruple therapy. ™ ' Only
three paticnts discontinued treatiment in our swady.
OBMT. hesides heing much cheaper {371 eurot than
EHIMC (756 curol, was o more eflective second-line
therapy for treatment failures of OCA-10, When clari-
thromycin fails as first-line therapy, avotdance of its use
in salvage therapivs is wise, " even if bismutl is added.
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Eradication of Helicobacter pylori
May Be Beneficial in the Management
of Chronic Open-Angle Glaucoma

Jannis Kountouras, MI3, PhD; Nikolaos Mylopaules, MD, PhLY, Dimiries Chatzopoutes, MD; Christos Zaves, MID;
Panagiota Boura, MO, Phi) Anastasios G, P. Konstas, M1, PhL); fohn Venizelos, MD, PRD

Background: We have documented a high prevalence
of Helivobucter pylori infection in patients with glau-
coma.

ObjacHve: To cvaluate the effect of H pylorl eradica-
tion on 1the 2 most commonly wsed glancoma param-
eters: infravcular pressure and visoal field.

Methods: A otal of 41 patients with glaucoma and 30
age-matched anemic controls undenwent upper gastro-
intestinal endoscopies and gaseric mucosal biopsics to
detect the presence of H pylori infection by histologic
analysis and rapid urease test (CLOtest Delta West,
Draper. Utah). Szliva samples were also tested by
CLOtest. Serwm anti—H pylori-specific 1gG was ana-
lyzed by enzyme-linked immunosorbent assay. Helico-
bacter pylori—positive patients received u Lriple eradica-
tion regimen {omeprazole, clarithromycing and amoxicillin

trearment), and all patients were observed for 2 years while
rernaining under ihe siine anliglaucoma therapy,

Resvlts: Helicobacier pylort was detected in 88% of glau-
coma cases and in 47% of controls (P<.001). Helicobac-
ter pylori eradication was successtul in 83% of treated pa-
tients. At the 2-year clinical end point, glaucoma
paramelers (nean intraocular pressure and mean visual
ficld parameters) were improved in the subgroup of pa-
tienes where 7T pylor eradication was successtol (P<2.001
for intraocular pressure; P=01 lor visual field param-
eters), but not in the other patients.

Concluslon: [lvlicobucier pylori eradicallon may pasi-
tively influence glavcoma parameters, suggesting a pos-

sible causal link bevween [ pylori and glancoma.

Arch Intern Med. 2002,162:1237-1244
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1ALCOMA COMPRISES A
large pgroup of age-
related disorders charac-
terized by widely diverse
clinical utd morphologi-
cul manilestations.’ The commen characier-
istic ol all Torms of glavcema is progressive
oplic neurapathy, which derives from a mual-
titude of risk factors. Recently, it has be-
come clear in animal imedels of glaucoma
that retinal ganglion cells die via apopto-
5082 Currently, the best-known cansalive
risk factor is raised intraccular pressure.!
Other less well-understood risk factors in-
ciude ischemia, vascular dysregulation, and
low systemic bload pressure ** These [ac-
tows induce oeular bleod flow deficits that
cither cause direct damage or increase the
susceplibility of the neural tissue in the
optic nerve. Recent evidenee suggests that
alaucomalous optic neuropathy may be
associated with changes in endothelinm-
dependent vascular regulation, impaired
ocular blood flow, and cytakines.®
Glavcoma is currently the second
most commeon cause of blindness in the
world. ' Although glaucema-related loss
of vision cannol be reversed in adull pa-

tients. blindness can be prevented in uearly
all cases with early detecdon and proper
therapy.® Nevertheless, the only avail-
able therapeunic intervention in glau-
coma remains the reduction of intraccu-
lur pressure by topical drugs, laser
Ireattnent, orsurpery,” and this approach
tails to address the events leading to the
clevated intraocular pressure. A far more
cffective goal in the treatment of glau-
cama might be 1o address the various risk
[actors leading to glaucomatous neuropa-
thy. However, appropriate management of
glaucoma requires a beiter understand-
ing of the pathogenetic mechanisms in-
volved,

Helicobacter pylori ts a curved spiral
grann-negative bacieriwm that colonizes the
gastric mocosa of most humans world-
wicle, imawnly affecting older aduits in the
developed world, including Greece”™ It
is associated with various upper gastroin-
testinal (G1) diseases™ and has also been
implicated in a variety of extradigestive
vascular condivions including ischemic
heart disease.” ischemic cerebrovascular
disorders,” and [unciional vascular disor-
dets caused by vascular dysregnlation {eg.

L1237
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PATIENTS AND METHODS

PATIL

Thin wis w 2-parl study, Pare 1 was designed 1o evaloate
the prevalenee of B pyfort infvction in chreaic OAGL S Barty-
ane patients with documented chrome O0G and 30 age-
talehed anemic conmrols were ineluded 1o vhis part of the
stuey, The vontral sulyjects were welergning apper aned
Llower Glendoscopy v investigate wild iven deficieney ane-
mig B theic endoscapy fiadmgs were normal. Alwer ade
1ailed histery was wbken feom all paonears and their fies-
degree relatives, 26 (635 paticows with glancoma were
found 1 have intermittent symptoans of dvspepsia tde-
lined as pam, discommfon, or other sympaoms belicved 10
wrigitau: from dwe upper GO rao), heartburn, or a history
al upper CGLaet Meeding. AN patiens with glavcama {36
Hpytori infected matients who received the B paJori coudi-
cation regimen and 3 B pylorvi-negative paticots wha cdid
el Teceive eradicarion 1herapyd were subseguently ob-
served in the second part wlthe stady, whieh evaluated the
cliver of adminestration of I pylori eradication tegimen on
intrew ular pressore and visaal field perame lers over o 2vear
Lollow-up pericd,

Patients were cotolled in the study i they et the tol.
levavig ertteris: (13 an untreated intraocudan pressure of 21
i Hg or higher; (2 gypical gluscomatows aptic nerse head
changes (including saueervizauion. tire thinming or nowhing
in the inferior ot superior wimporal area of the opuic nerve
bl or Lotal ghaowcomrmuons cupping' S arebor C43 epieal ph-
conatous visual leld loss Gincluding o paraceniral, arcoate.
ot Seblel seomma or a nasal stepl’ 7 seven of the palients
enrelled were begally Blind in dwe contralatenil eve due to
end-stage glaveomia, To reduce the possible bias of age, all
patiicipanis were odder 1than 43 and vounger thuo 710 years,
Exclusion veitervia included all vve discases other than
glanemna, diabetes mellitos, and a mvome refnwtive erior
excecding  # diopers. inadditien, patienis were excluded
¢ biad tuben Hasreceprar aniagomses, proton o in.
unlib =, Bismmuth competids, or nonsteroddal
anti-inflamnatony: drugs in the preceding 4 woeeks (exclud
ing low doses of aspirin [ie, 80 mg 2-3 times dailv 1. Po-
tients werelsorexcluded ilthey had nndergone previous pas-
e surgeTy: were receiving amiceosgilae therapy, were aleohel
atusers: had allevgy 1o penicillio or macoolides, bad
pasieic canect of ather neoplasms: or bad severe cardiae,
pulmonany. kidney. o liver disease,

Al paticrs signed w o consent form prior o enrall
ment, and the siudy protocal was approved by the local eth-
ivs eonmiteer. The imraocular pressure was measured with
a calibrated Goldmann applanation wmemeler by the same

ophthalimologist The visual field parameters weree mea-
sured b the G CGetopus program (Oclopus 300EZ G L

Raynaud phenomenon and migraine}' and with some
auteimmune conditions such as Sjogren syndrome.
Lintil now, oo atteml has beeo nde 1o invesii-
gate 1he prevalence of H pylovi in glaneoma patients.
Only recently. Kountouras and assactates' reported a
higher prevalence of H pyleri in Greek patients with
vpen-angle glaucoma {OAG) than in age-matched con-
trols, supgesting for the first (ime an association

Luterzeap AG. Zunch, switzerland] by the same perim-
cipist, The oplubalimologst and the perimemsowern: sasked
et Hopvlari staias o the praient. All pauenis had prior
expericnce with wmtemated perimetry. The pacamcters as

sessed meluded corrected Tass varianee (CLYY, mean de-
Tect £, and shore-rerm fluctuation (SEY of both cyes,
The G program evaluaes the threshold ae 39 poing within
e central 30% of the visual field, Normal inteaocular pres-
sure generally varies hetweent 12 aml 20 man Ha '™ The
normal spread af the visoal ficld paramesers are 51 (o 2
dB;, LV, 0w 4 di: and MDD =2 10 +2 ¢B.°7 The SF de-
scribes 1he intratest sariation ol the rednal sensnivily and
ey b alfected by wse-retest experience. The CLY shows
the nonuniform varation frem the expected hill of vision
ntins the effect of tie SEThe MO vepresents the average
deuilwel defect per locaton lror the expected voro and ma
be inflaeneve by velvacrion, the pupil size, aad media opaci-
Lies. 1 sheniled b cmphasized that mo deflinite rules exisiwo
indivate whether a patient's condition is progressing or is
stable,

Only tepical glaneoama ireatment was used in the
41 putients incledee m his study. The details of their
trearment have been teporied previousiv' None of the
parients in this sty received oral drugs tha could influ
o intraocular pressore (e, cacbonic anhyvdrase
inhibitors). All patients with glawoma received the same
opical eve regimen during the 2 vear follow-up period of
this souly.

The control subgects had been recenly diapnosed as
having mild ireo-deliciency anemia. The diagnosis of
anemia was based on history and the Gl invesrigation, and
none of the suhjects had received any weaumeni {eg, fer
tous sulfine ) prior w the diagnosis. The des
Hloed pralile and the causes al ivan-deficie
Tneen reponeed previousdy

AlNT I participants (47 paticrs with glaveoma, 3
mic conirels) wunderwent clective upper Gl endoscapy com-
bined with diagnostie biopsies st baseline, Inadditian, all
paticriis with glatcomasmders ot the sene cndoscopivc pro-
cedure 3 montbs alier H pelori—cnudication reatment. Pa
tients with pepic uleer discase wha agresd 1e undengo re-
pewted clective fallow up endoscapies with Biopsies were
ol up with elective enduscopic procedures at & amd
12 menuths v cule oue H pyleri reinfecnon.

vy anemis have

S1LDY DESIGN

Subjects reported For the provedures at 9 A after a 12-
Tour fast. hurrvenous sedation was given, sl seandand up-
per G enmdosenpy was peierned witla Toeraand vicwing
videascape (Olympus CRO197 Opro-Elecioonics Lo Lid,
Talkya, Japan) for evaluation of any macroscopic abnore-
mulities. Simuliancouwsly, 3 biopsy specimens were oh
wained Tramn the anteal vegion within 2 cm of the pylorie

hetween Hopylert infeetion and glaveoma in this ciboic
cohort. Demonstraring the association of 1 pylort and
plancoma and proving the henelit of eradicating §f
pytort in the chinical course of the disease may have a
major impact oo ireatment. Mevertheless, belore anti-
bicmic therapy for H pyleri infection beeomes an esiah-
lished step in the management of chrenic OAG, suffi-
cient evidence must be provided rhat glavcoma

VREMRINTELY ARUCHIN TERM MLIVVOL 1R20 JLUINT 15 WRb2
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ring and 3 from 1he corpus. A hiopsy specimen from each
site was wsed [or tupid urease slide testing tor H pylor in-
fecrion (CLOwest; Delta Wese, Draper, Diahd, and the other
2 hiopsy specimens were placed in [O% Formalin and sub-
mitied for histelogic examination. Before endascapy, ve-
nows Blood was deawn from cach patient for serelogic test-
ing {or Hpylon i 1gGoanibodies, Serum samples were stored
at -2 for analysis within 20t 2% days for H pytori gl
antiliedies by using an enzyme-linked fimmunosochent us-
say teehnmigue (Rlias, Osceolu, Wis). Simullaneausly. <1-
liva samples were alse collected in sterile tabes 1or rapid
urease avkiviey testing. To prevent contamination of spevi-
mens from different siwes, biopsy specimens from cach sie
were laken with a fresh pair of sterile loreeps. The Torceps
were wiped with alcohol on withdrawal from the enda-
SCOPe L remove any organism that might have been
present in the biopsy channel. Fndescopes were sterilized
between procedures acearding o siandard guidelines ™

RIOPSY AND SALI¥VA UREASE TESTS

Lach biopsy specimen and saliva sample was placed wranube
containing 0.3 mL of 1% urew in deionized water 1o which
b been added 2 drops of 1% phenol red as a pil ndicer
0Ly, The biopsy specimen west was rewd at 3 minaies,
1 hour, 3 hours, and 24 hours and was considered pasitive il
the indicatar changed from yellow tored atany time. The s

Iva sample test was read at S mines, 1 hour, and 3 bours. 1

HISTOPA IHOLOGIC ANALYSLS

All specimenrs were stained with hemateslin-cosinand Cre-
zyl fast vinlet andior Giemsa stain (for detection of H py-
lori otgamsms). The presence of gasiritis was classified in
accordance with the Sydney System and ingluded waness-
nwent of awraply grade, chronicity, activite, and inestinal
mewplasia on a seale of 0 (absen) w 3 [ingh) as prey
custy reported. ' In paricular, inestinal metaplasia was
evaluagied with Alcian Dlue stain o addition w hematoxylin-
vosin, The smme expericnced pathologist, masked 10 1he
oilier determinants of B pylerd status and 1o the patients'
group, assessed all specimens,

1 PYIOR! SEROLOGIC TESTING

Helwebacier prlori serologic stus was determined by
using a commercial enzyvine linked immunasorben assay
kit {Flias), The muanufacturer's recommended cuall value
ol T3 LmL for H b 180, validated o our lahoratorics,
was used e define paticn seralogic lindings as positive o
negative.

The diagnesis af H pylori infection was Dased an his-
wlagie Badings, In particular, H pylod infection wis as
sumed when active gastritis with bacteria ol tpicai shape

wits bouml histedogically. Other parameters used weree posi-
live CLOest findings (hiopsy specimens and saliva) and
H pytori 16 seralogiv resulls.

TREATMUENT (O H PYLORF INFECTION

Toreat ff pylovi inlection. a L-week course of omeprazole
(20 mg wice aday] clarithroanyein (300 myg cwice o day )
and amaxyeillin (1 g twice a dayd was given Jollowed by
203 mg of omeprazole daily for | month. The patients com-
pleted a guestionnaire to record the adverse effects oecur-
ring during trestmeru and their complianee witl the therapy.
The adverse effects were recorded as ubsent, mild, moder-
ale. ar severe. Compliance was evaluated by counung ab-
lets and cupsules afier thertapy: good compliance was en-
sured when the patient had wken more than 90% of the
talets and capsules,

FOLLOW-LP SCHEME

Suecess of Lhe # pylori coacdication regimen was evalueated by
contie] endoscopy at lease 8 weeks after cessation of therpy,
anl we considered a patient 1o be FEpyelori nepative if bath
histologic atd the rapid urease test results were negative. Ex

clusionof H pyloni ceinfection wos determined in paienes wath
peptic uleer who underwent repeaed elective foltow-up en-
doseopies with hiopsies within 1 year. Glawcoma pa
eters were prospectively recorded al buseline and after Land
2 years uf follow-up with the same topical medication regi

nien. The ophthalmologists treating the patients in this siady
were masked o the H pylori staus of these patients.

The ollow-up stucy population was clussilied ine 3
glavcoma groups: putients for whom H pelari treaument was
successtul fgroup Al those for whot cradicacon of H py-
fort had Tailed (group B and those who were H Pyl
negative ac baseline (arowp £7).

STATISTICAL ANALYSIS

The prevalence ol H prlort and respeciive 93% confidence in
tervals (U8 were calenlated ar 3 mombs alier eradication
treatment. For the patiens” ape (years), 1he Mann-Whitney
L7 test was gsed, whereas Tor sex, the Fisher exact esl was
applied. The datter test was also wsed 1o assess the progress
ol the various upper Gl endoseopie and bisologic findings
3 tsmiths after treanment. An unpaived ¢ eest was spplicd w
compare the glavcoma paramelers of groups A and B with
promp O Forall glancmny parameters {intraocular pressure
ual Tield dhua |1V, MT) and SF 1) comparisons were
miade between haseline and after sl 2 vears of follow-up
with the paired ¢ rest and 93% Cls ol the difference. The paircd
t st was alseapplied wootpare the Myl serologee sia-
s haseline with that ar 3 months alter treatment, Signili-
vatlee wins setal Po0%.

parameiers are positively inflluenced by the eradication
ol if pyleri inlection,

The ehjective of the present study is to evaluate
the cffect of H pylori eradicition on 2 well-established
clinical parameters in glaucoma: intraocular pressure and
wisual field indices."* We have therefore designed meth-
ods 1o confirm and quantify our hypothesis that H py
lovt eradication therapy has a beneficial effect on these 2

glaucoma parameters in - pylori—positive paticims with
plaucoma,

— R

The patients with glaucoma had a higher prevalence of
H pylort infection than controls, as verified by the h
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Tahle 1. Helicobacler pylori Positivity in Patients With Giavcoma and Contrals*

Glascama Patienis Controls P

Characteristic {n = 41} n = 20} 0dos Ratio {95% Ct) Yalug
Mean + S0 age {range), v 614+ 7.9{45-70) 62 2 » B.6 {44-70} o
No. ot menNo. of waomen 20021 1416 a3
Positive urease test results

Sgiiva 17 {42} 9 (a0} .. 23

(astric mucosa 30 (73 14 (47 3114113 10 B.59) 02
Anti-H ppion 196G =10 Wml 28 (68) G (30 5.0 (1.81 10 13.91) .oz
Histolegically contirmed presence of M prios 36 (88 14 (473 8.22 (2.35t0 28.83} <.

~Unlkss ptherwist indicaled. dak are number (poroentage of patents. Cl indicates cortidence interval: ellipses not apphicatle

Tanle 2. Endescapie and Histalagic Characterisiics of the 3 Grosps of Glaucoma Patients al Baseline and 3 Months Atler Treatman™

Growp A {n = 30}

Group B (n = 8) Group £ i = 5}

T =1 I —1 f 1
4 P F

Ch istic Basaling amg Yaiue Basaling 3 mo ¥alue dmo Value

Esophapitis 5 2 24 1] 1] .59 3 i .28

Sydney System a0 30 =99 ) i} =84 = 5 .88

fastritis rating

0 0 7 005 il 1 5l 2 3 .50

1 13 19 0 1 4 A9 K| 2 .50

2 12 4 0z 4 ] Rl i 4] .89

3 5 0 03 1 o .50 i o g

Duodenitis 1 g 13 4 2 30 2 2 50

Loweer esophageal 14 14 & 0 i1} =, 95 3 3 74
sphinger ingfticiency

Hiatal hernia 2 2 7 1 1 F7 1 1 .78

Peplic ulcer 5 0 03 2 0 23 1] ] w99

*Graup & ncludes enly patents in whom Hetigobaclir peior was successiully sradicated: group B. patients inwhom the H pydar eradication regimen was
unsuccesstul: and geoup G, H peon negative patients at baselne: o madicates the number of pahents teated,

wlogically confirmed presence of 1 pylori in 36 (88%) of
41 plancorma cases, including 6 paricnts whe tested nega-
tive in the gastric mucosa wrcase west, and in 14 (17%) of
the 30 conmral subjects (x7= 13.075, 7001 Table T}, The
odds rario for the assocition of H pyloriwith OAG was 8.23
(99% €1, 2.35-28.83). The mean serwm gl ami—H pylort
level was also significanily higher in patients with glan-
coma (39562311 LAnL)Y than in controls (17,03 158.1
Lisml; P=.002), In patiems with glaucoma and conirols,
the diagnosis of esophagins, gastrins, duodenitis. and/or
peptic wcer was made during endoscopy and canfirmed
histologically (Table X).

CUITCOME OF H PYLOR!
ERAIMCATION THERAPY

Heficobue ter pvlori eradication therapy was successful in 30
(83400 ol the 36 patients who were positive for H pylari
ar haseline tgroup A). Freamment was unsuccessfal in
the remaining 6 patients (group BY. All paticats were
complian with their therapy as determined by the num-
ber of wablets and capsules remaining abier therapy.
Adverse effects were generally mild and incluced mildd
abdontinal patn, occasional nausea or vomiting, diar-
rhea, stomaltitis, and headache. None of the patiens dis-
continued their therapy because of these mild adverse
cllects,

When compared with baseline values (42.6+31.0
UAnl}, the mean serum 1gl anti-H pylori level was sig-
nificanily reduced in group A patienrs au 3-month {ol-
low-np (19,6143 U/mL) (P<2.001). In group B pa-
tients, this parameter had ineveased at 3-month follow-up
(28.35 21.6 L/mlat 3months ve 2342 19.4 U/mbL base-
ling: P=.04}, 1In group C patients, whao did ot receive
i pylori eradication therapy, both mean serum g6 an-
1i—#} priori values were below positive-limitlevels (7 21 1.6
Uifal a3 muomths vs 6,02 1.9 U/l at baseline; F= .03},

All 3 group A parients with ulcers {2 duodenal and
3 gantric ) were endoscopically conlitmed to have healed
at 3-month Tollow-up {P-.03: [able 23 In group B, cn-
doscopic parameters and chronic gastrins activiry did noet
show siaristical differences between baseline readings and
the values at 3 months, although uleer healing did oc-
cur in 2 duodenal ulcers in this group. All S paticnts i
group A with peptic ulcer disease who were reexamined
1 vear after undergoing the eradication regimen re
mained free of the infection.

At bascline, comparisans lor endoscopic evidenee
of esophagitis and duodenitis did not reveal significam
dilferences between patdents with glancoma and con-
trols, Patients with glaucoma more often than controls
exhibited histologically confirtmed antral gasiritis (38541
v 17730, F<2 Q0 1) and pepric uleer discase (741 vs 0730
P=01
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Table 3. Comparison of Mean Intraocuiar Pressure and Visual Field Parameters
for All Glaucoma Cases al Baseline and After 1 and 2 Years of Follow-up*

Msan £ 3D Meazurament Valug

Change Fram Bageline at1 Year Change From Baseling at 2 Years

1
P Value

1
Fatient Groupt B 1-Year 2-Yaar MWD {35% CI} P 1.':||ueI MDM {95% £1)
Intragcyfar Pressure, mm Hyg
A (n = 56) 158136 176423 1770220 1.07 {0.26 10 1.88) s 1.2140.491t0 194) <. (N
B (n-4) 19.00 = 4.3 1867 £ 2.6 18222148 0.33{-2131e2.79) 38 0.78{-2.01 o3& 27
) Cin-9 1856:28 1833 + 3_.0 18.89:249 0.22{ 12610170 37 033 ¢-211t0 1.4%) 3
Short-term Fluctuation
A 2441 08 216 = 09 189906 D.28{0.03 to 0.54) oz 046 (0.22 10 0.E5} <2001
i 1.04 + 0.4 243048 31310 -0.49 {11510 017} Ki) -1.1%(-2.01 0 D37} 005
C 20 210 - 222:08 208211 -0.21 (0,56 10 0.14} Al ~004 (-0.5% 10 0.43) 37
Correclad Loss Variance
A 1223+ 158 993+ 144 BE3£123 230 (05510 4,08) L 360 (1.03 1w 618) 002
B 1651254 16912248 2270+243 038 [ 2.2910 1.53] a3 -6.17 -1 B3 o -0.7) 02
G 27733 3.03:30 18810 027 {-33t0 277) A2 088§-1.41 0 3.38) 20
Mean Defect
A 343:52 30846 283248 (135 {-(.66 t0 1.35) 25 080010 1.4%) .0
B S74:58 482+48 48248 0482 {-241104.25) 2 1.12{-0.32 a 2.57) Db
C 056214 D311 0811 0.18¢-1.06 10 1.42) aF -0.24¢{-1.00t051) 24

“Unlrss gtherwise inchcated, all data are decibels (dB). MOM indigates mean difference of the means; CI; cunfidence wnlerval.
1Group A includes pnly patients in whaim Helboobacter pyforf was swecesslully eradicated; geovp 8. patients in whnm the & pyiori eradication regimen was
unsucresstul and geoup C, X pfornegative patents at baseling; ningicates (he number of eyes Wealed.

: T Basgine Tvear [ 2 e T DT Basenne BEH 1 venr D G veas
#5 b
EX e
= ' =
: £
g15] £ 3
2| ; E
o .
= Ml E 2
2 Z
£ 5
£ s &
o i 5 |
Group A Group B Growp [ Gro.p B Giawp

Figwre 1. Mean inlraccular pressure at bascline and | and 2 years atter
Irgatement in patients for whom Heficobacter oo traatmant was successhol

Figure Z. Mean sharl-tesm Hucluation ab baseling and 1 and 2 yrars affer
1 n patients far wham Heficobaoter myfaret was syccesshul

yoroup A): thage far whem eradication of H gyfar had failed [group B). and
those who were H gplon napate at biseline (group GY. Error bars indecate S0,

OUTCOME OF GLAUCOMA PARAMETERS

Raseline visual lield indices including M2 and CLV wiere
significantly lower in group C than in groups A and B
(P=144 lor both), whereas no significant dillerence was
abserved inshort-erm uctuation hetween these groups,
Yakle 3 and Figures 1.2 3 and @ deail and illus-
trate the glaucoma parumeters in all glaucomatous eyes
{(n=74) ol the 41 patients a1 baseline and | and 2 years
afrer treatment. Al the treatment end poims selected inthe
present study (L and 2 years), a signilicant improvement
was found for all glancoma parameters in group & com

pared with baselhine readings except for MDY at | year, the
change lor which did not reach siatistical significance
(P=_23). In contrast, glaucoma parameters did not differ
or slightly deterioraned staistically from baseline 1o 1- and
2-vear follow-up values in groups B and ¢

{orovip A); thase for whom eradecation of # pyionliad Jaited (group B); and
those who were H gwion negative 21 basalne (group Gk Errer bars indicate S0

Clavcontas comprise a group of age -related eye discases
that share canumon clinical and morphoelogical fearures.
These inclwde an mtraceular pressure oo high lor the
healeh of the eye progressive. insidious damage to the
optic nerve; and visual ficld loss, [tis estimated that inore
than 3 million Americans and more than 67 million people
worldwide have glancoma, Thus, glaucoma is currently
the second leading cause of hlindness in the Western
world. '

Much remains to be learned aboun glaucoma, not
only a the Tevel of pathogenesis but alse with regard 10
its syslemic assoctations and inlluenees, Among the key
events in glancoma are increased outllow resistance at
the level of the trabecular ineshwork, increased intra-
ocular pressure, and o characteristic oplic neuropathy.
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Figure 3. Mean conerted 1oss variance at basaling and 1 and 2 years after
trealmend in paliens for whom Helicobacler pyiorf treatment was successiul
{group A); thpse for wwhpm eradicalion of A ptor had failed (group B); and
Ihose wha were M gviori negalive a1 baseline {group G). Error bars indicate S0

Mean Dedect, gl
@

Group B drous U

Al A

Figure 4. Mean defect valugs al bazeline and 1 and 2 yaars aller freatment in
patients lor whom Heheobacter gedeei ircatment was successTul (group A
those for whom grachcation of A gyferd had tailed (proup B); and those who
were H ppfor negative at baseling (group G). Error bars indicate 50.

The only way 1o prevent visual loss with glavcoma is early
diagnasis and 1reaiment. Al the present time, glaucoma
therapy entails decreasing agueons humaor produetion,
increasing Nuid drainage, or a combinaiion ol these 2 us-
ing medical, laser, or surgical means.* This approach, ow-
ever, treats only a tisk facior (elevated inrancular pres-
sure) and not the disease per se and thus fails 1o address
the cvents that lead to the elevated iuraocular pressure.
A far more radonal management of glaucoma in the Tu-
ture may be 1o dircet ourtherapentic imerventions o the
risk factors leading to glaucomatous neuropathy.” How-
ever, appropriate management of glaucoma requires a
heter understanding of the pathogenelic mechanisims
involved,

As knowledge of glawcoma has accumaulated, oph-
thalmelogists have increasingly focused on prevention
of the initial evems that lead o optic nerve dantage. in-
portant w detennining whoe will contract glaucoma are
a numbur ol tisk factors, of which raised intmocular pres-
sute is the best koown, Several of these risk factors, such
as advancing age and family history, are notmedifiable.
tHowever, other risk lactors may be modifiable, and their
climination may help e decrease incidence of blindness
from glavcoma. Significantly, the populations of pa-

tients with glaucoma have a higher prevalence of sys-
temic conditions such as arterial hypertension, ohesity,
and diabeles. To date, the increased prevalence of glau-
comia in patients with these conditions has notheen elu-
cidated. Consequently, when the ophthalmologist treas
glaucoma, he or she is treating a patient maore likely to
have, or be at greater risk lor developing, vascular dis-
orders. In addition, the most widely prescribed medi
cine o reat glaucoma (imolol, a wopical B-blocker) may
adversely alfect serum lipid levels.'™ Thus, understand-
ing haw systemic disorders adversely alfect glancoma nsk,
as well as the elfect of reatment of systemic conditions
on glaucoma course and prognosis, may lead w bever
averall care of the paticnt with glaucoma.

In the first part of this study, by documenting s higher
prevalence of I pylord inan QAG cohort than in an age-
and =sex-matched control group, we established for the
first time a significant relationship between H pylori in
fection and glaucoma in a Greek ethnic cohort.** The
i1 pylori infection was determined by histologic detec-
tion ol organisms in mucosal biopsy specimens, which
is considered the gold standard for the diagnosis ol this
infection. The H pylori prevalence ol our control group
is similar to that reported by other investigators whe
used serodiagnostic assay o evaluate Greek cohorts
and other ethoic populations (frequency distribution,
34 1U-01.6%)"

It is worthwhile 1o consider whether the rate ot
H pylovi inlection in the conrol group has been nega-
tively influenced by the coexistence of anemia. There is
no evidence to sugpest that anemia protects against de-
velopment of H pylosi infection. Anemic controls have
been used belore ' and the frequency of I pyleri infec-
tion in the anemic control group matches that of the gen-
eral population in Greece and that reported in other eth
nie groups.” Furthermore, it is unlikely that individuals
with iron-deficiency anemia are protected against H py-
{ori infection because it is thought that the infection is
actually associated with iron- and/or vitamin By —
deficiency anemia ¥ In addition. cradication of H py-
lori infection may be associated with reversal of iron and/or
vitamin By deliciency and improvement of anemia

In part 2 ol the present study. we ohtained an ac-
ceplable eradication rate of 83% by using a wiple eradi-
cation regimen of ameprazale, clarithromycing 2ind amoxi-
cillin ot | weel, which is standard practice in Europe.
Similar cradication rates have been achieved by others.”
Maorcover, recurrence of duodenal and gasiric ulcers was
prevented alter a sueccssful H pylori eradication regi-
men for up o 1 year, findings that have alse been re-
ported fur long-tenm follow-up periods.”

The present study established that patients in whoem
H pylori was successfully eradicated (group A} showedd
a statistically significant reduction in intraocular pres-
sure at both clinical end points (1 and 2 years after
treatment). This was not the case in groups B and C, de-
spite the fact that all groups were maintained on the same
antiglaucoma therapy they received at baseline. Thus, it
scems that  pylori eradication was beneficnal for the -
traocular pressure control in these patients, Although a
redoction of 1.2 mm Hg may not seem clinically signifi-
cant (as opposcd o statistically significan), we should
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bear in mind the progressive nature of glancoma and the
fact that all parients were mainained on the same regi

men for 2 vears. Lomger-tenm Follow-up is required to vali-
date the henefickal eficer of H pylori eradication therapy.

Results of the present study soggest that eradi
ton therapy may somehow improve the outllow facility
of the eye. It should he noted, however, that the num-
bers of paticms dn groups Band € were small, and it may
not, therefore, be possible w0 draw detinitive concelu
sions. Putore studies are oeeded w locus on the influ-
ence of H pylori in the owtflow system of the eye. I is
conceivable that H pylord induces the synthesis of vari-
ous mediators {eyg, okines), which may he detrnmen-
tal to the ouflow systent of the glavcomatous eye. A frui
ful line of future investigation would be comparison of
1he aqueous humor of patients with glaucoma whe 1ost
pusitive [or M pyleri with those who test negative for the
infection.

Asimilar improversent oceurred in visual field data
{mean 51 and CLY at | and 2 vears” lollow-up). These
results in group A are of interest because it is vousual
for these parameters to improve over time, I should be
noted that these changes occurred while patients were
waintained vn the same glaucoma regimen. Grooup B pa-
tients, on the other hand, showed a slight deterioration
in 5F and CLV imean values after 2 years of lollow-up.
These lindings clearly suggest that patients in group A
did berter than those in group B over a period of 2 vears.
It is reasonable to hypothesize that it was the 1 pylori
eradication that improved 1the parameters of these pa-
tients, These resulls are encouraging and suggest that pos
sihly H pylori eradication should be attempred in pa-
tients with glaucoma. However, before this sirategy
becomes established praciice, lunther evidence fiom large-
seale prospective wials in variows ethnic groups is needed
to confirm our lindings,

With regard 10 group C patienis (H pylori negative
al baseline), it is interesting to nowe that all bascline vi-
sual field indices were approximately within upper nor-
ntal limit values and, in particular. 2 baseline visnal field
indices (MDD and CLY} were signilicantly Jower than in
groups A and B In addirion, all glaucoma paramercrs
showed a slight worsening over time, atthough these
changes were not siistically significant. We do net know
whether these observations will persist or progress over
@ longer period of [ollow-up. Because of the small onum-
ber of glavcoma cases inctuded in this group, luture stud-
ies are needed to elucicdate the nawral course of H pylori-
negative paticnis.

1t shauld be noted that local administration of an-
tiglavcoma drops results insystemic absorption through
the nasal mucosa, U is known, lor example, 1hat within
the upper Gl tract, prostaglandins seem o heal ulcers by
seeretery inhibition rather than “cytoprotective” uc-
tions Y Uherefore it is conceivable vhar latanoprost ircat-
ment (a prostaglandin analogue) may have influcneced
slightly the alimeniary tract by inducing minor ulcer heal-
ing activity via inhibition of acid seeretion. Timolol, a
nonsclective B-adrenoreceptor antagonist, is known o
have failed to protect against ethanal-induced gastric le
sions™ and is not believed to meanimgfully affect the GI
tract. Pllocarpine has been known to alfect GT moviliee,

and ponemial effects on the Gt inclede prulungul
salivary secretion, diarrbea, and acid secretion
lowed saliva sccretion induced by pilocarpine n113_|hl net-
tralize, ut leastin part. acid ouput, However, only | pa-
rient receivedd pilocarping in our group.'” We think that
it i the administration of omeprazale (strong praton
pump inhibitor under all known stimeliy that was the
major contributor fo uleer healing in H pylori—positive
arl 7 pylori-negative patients.

The question arises exactly how H pyvlort infection in-
fluences the puthaphyswology of glaucoma. The lollowing
possible mechanisims are suggested, Helicobacter pylori may
promote the fommation of L-and P seleciin—dependent plate-
let-lenkocyte aggregates in nurine gastric microvessels, and
H pylori may also induee platelet activation and aggrega-
tirn®™ ¥ and atherosclerosis.” This phenomenon may play
a part in the proposed relationship between H pylort and
glauconta, in which platelet activation and aggreation play
a relevant pathophysivlogical role ™ Allernatively, o
lease of large amouonts of variable proinflammatory and
vasoaclive substances such as evtokines {imerleukin {IL]
1, 00-6,11-8,11 -1Q, [L-12, tumor necrosis factor o, and in-
terferon ¥}, cicosanoids {leukotricnes and prosiagland-
ins), and acule-phase proteins (fibrinogen and C-reactive
protein) lollowing gastric colonization by H psdori=* ¥ may
e invalved in o number of vascular diserders thought to
he assnciated with the bacterium, These disorders include
Ravnaud phenomenaon, idiopthic migraine, coronary heart
disease, ™ and now possibly plavcoma (a similar cyto-
kine profile seems wo be involved in the pathogenesis of ghou-
coma disease). ¥ lnereased endothelin-1 {2 pmem con-
strictor of arterioles and venules), nitde oxide, aned indueible
nitne oxide synthase levels in pepuie uleer discase associ-
ated with [T pylort infection® suggest that the resulting ou-
cractreulaony disturbance may be a major lactor in the
pathogenesis ol local gastric mucosal ubceration and sys-
temiic damage, including glavcoma. [ndeed. endothelin-
L-induced vasoconstriction of the anerior oplic nerve
vessel and modulaion of vascular tone in the ophthalmic
artery by nirric uxide may he involved in the pathogenesis
of glavcomarous damage. *** Helicobacter pylort can coagu-
late blood by stimulating mononuclear cells, Under bae-
terial stimulation, mononuclear leukocytes produce a tis-
sue lacior like procoagulant activity that, through the
extrinsic pathway of bluod coagulation, converts fibring-
gen into fibrin. Thus, apan [rom s effect on tibrinogen
level, H pylori has anetber activity (hlood clotting), which
might cantribue to the pathogenesis of cardiovasceular dis-
arders® or glancoma. Chher factors such as the develop-
niert of cross mimicry bonween endaothelial and 1 pylort
ens' and excessive production of reactive oxygen
metzholites and circulating liptd peroxides, which are as-
soctated with carcliovascular risk in patients with 1 pylori
infection,” ™ may also be involved indirectly in glaucoma
pathophysiology. Hewever, further saedies are neeted 1w
clucigawe these points.
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Abstractioctoc

Goals: To identify possible risk factors affecting the acquisition of Helicobacter pyloni (Hp) infection and to
mvestigate whether the incidence of infection is higher among obese and overweight verus normal-weight young
adults in Greece.

Study: Serum was obtained from 224 young male Navy recruits {mean age, 22.84 years) during their induction into
the Hellenic Navy. An enzyme-linked immunosorhent assay to detect Hp-specific 1gG serum antibodies, as well as
gastroscopy with biopsy, were used to identify the infected individuals. A structared questionnaire was Hiled out for
cach subject regarding environmental conditions, socioeconomic conditions, dietary habits, and data related to their
personat and family health history.

Results: H. pylori positivity rate was 27.23%. Univariate analysis recognized that the numnber of siblings in the same
bedroom was significantly higher among Hp-positive than FHp-negative individuals. Logistic regression analysis
showed that sharing the same bedroom with more than one sibling during childhood and consumption of fast foed
arc independent prediciors of flp acquisition. The presence of obesity {boady mass index >=25 kg/m2) remained
unrelated to the Hp status of the individuals,

Conclusions: Thesc data suggest that the risk of Hp infection does not increase in overweight young persons.
Sharing the same bedroom with more than one sibling during childhood is an importamnt determinant in acguiring Hp
infection. Increased fast food consumption could be an important source of the infection outside of the home.
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Many risk factors have been connected with acquisition and progress of Helicobacter pylori (Hp} infection in
humans. Although 50% of the general population is estimated to be affected, this percentage varies considerably
with age, race, and naticnality. 1 Overcrowded living conditions are well documented as an important determinant
for infection with Hp by altering exposure to the bacterium. High level of educational, white-collar profession, and
high monthly income, as indices of a higher socioeconomic level, have been nepatively related to Hp infection. 2

Despite the recognized environmental, socioeconomic, and dietary factors, the variety of grades of response against
1Ip inoculation enforces the assumption that other pathogenetic factors also must participate. The immune system is
designed to protect the individual from foreign substances and organisms. Subsequently, the host's immune response
must be an important determinant of clinical outcome of Hp infection. 3 Overnutrition and obesity, besides their
well-known complications including heart disease and diabetes mellitus, also can suppress a person's immune
response, As a result, some studies recognize higher Hp infection rates in persons with high body mass index {BMI},
especially in those who are young. 4.5

This study identifies possible risk factors affecting the acquisition of Hp infection among young Greck adults and
investigates whether obesity and being overweight are factors that facilitate this acquisition.

H

MATERIALS AND METHODS0c 0

i

The study population consists of 224 healthy male Hellenic Navy recruits (median age, 22.84 years; range, 20-30
years). All subjects were whites who came from different regions of the country, They were randomly selected from
600 ren inducted into the Hellenic Navy at the Naval Base of Salamis. A blood sample was collected in February
2000 during their induction. After centrifugation, the serum sample was split into three aliquots, which were frozen
at -70°C and thawed once before analysis.

1

Questionnaire: Study Variablestoctoe

Data were collected from each recruit's childhood (1971-1981) and adolescence {1981-1591). During blood
sampling, a questionnaire was filled out for each subject assessing biologic factors (the subject's personal health
history} and the presence or absence of selected environmental factors (physical and socioeconomic) for both time
periods. By personally interviewing the parents of the recruits, additional information was collected regarding the
recruit's childhood and the parents' health history and family's socioeconomic status.

Physical information evaluated whete they lived, the living conditions, and the food habits during both childhood
and adolescence. Living in urban or rural area, in a detached house or an apartment, and the presence or absence, as
well as the number, of siblings in the same bedroom categorized the recruits into different groups. According to
information obtained from census reports of the Greek National Statistic Service, (3 the place where they lived was
categorized as having many or few habitants and many or few buildings per square kilometer. The quality of food
consurned daity grouped the subjects into vegetarians if they consumed mostly vegetables, fruits and milk products;
they were not grouped as vegetarians if the ate mostly meat, carbohydrates, and swects. The subjects' preference to
homemade food or fast food from street vendors separated them into their respective dichotomous groups.

Resulis from our preliminary evaluation show that the current sociceconomic status of the recruits could not be
assessed on the basis of personal educationa! and occupational levels. Mostly, recruits had just graduated from high
school or university without any occupational experience. Conversely, their educational status mostly reflected the
educational status of their parents and did not affect their current sociceconomic status, Because of thesc results,
these twe variables were not included in the subsequent analysis.

Characteristics of the socioeconomic status were correlated with the Hp status at presentation. The attained level of
education of the recruits' parents, as well as father's profession, were evaluated as two distinct risk factors: parents
who received formal education up to high school level were included in the first educational group, whereas college
or university cntrants formed the second group. Further categorization of each subject was performed according to
the father's profession (blue- or white-collar workers). 7 Subjects were further grouped according to the family
income during childhood as well as the current family income. Low income was considered as having earned up to
160,000 Greek drachmas/ma during childhood and up to 600,000 drachmas/mo being eamned currently
{approximately $400 and $1,500, respectively, at the time of study), whereas high income was considered as having
eamings of over 160,000 and 600,000 Greek drachmas/mo, respectively.

204



ZENOTAQXZEL NAHPEIZ AHMOZIEYZEIZL EAAHNQON EPEYNHTON

The personal health condition of each subject was assessed. Specifically, by calculating the BMI, we created two
distinct groups: the group of overweight individuals with BMI of 25 kg/m2 or more, and the group compoased of lean
individuals with BMI less than 25 kg/m2. The cutoff point of less than 25 kg/m2 or 25 kg/m2 and higher was
proposed in the first Federal Obesity Climical Guidelines released by the Mational Heart, Lung, and Blood Institute
and the National Institute of Diabetcs, Digestive and Kidney Diseases in 1998 as the most accepiable classification
for obesity. & Personal history of gastrointestinal symptoms or diseases also was considered. Information regarding
the presence of obesity during childhood was obtained after interviewing the parents and by reviewing the personal
pediatric medical file of each individual. The pediatrician’s indication of the presence of obesity categorized the
subjects into the proportional groups.

Having at least one parent with a positive history of gastroimestinal symptoms and the presence or absence of
obesity were the data used to evaluate family health status.

Positive history of tamnors, tuberculosis, casily acquired infections, recurrent fungal or herpes infections, known
allergies, or problematic reactions to vaccinations were considered as indicators of & compromised mmmunologic
status for both the studied individuals and their parents. None of the recruits studied had a history of infection with
human immunodeficiency virus, and lymphocyte number was within the normal range for all. Age and serum levels
of ghicose, wrea, creatinine, and uric acid were separately evaluated.

2l

Determination of 1. pylori Statusiocioc

Titers of Hp-specific IgG antibodies, as well as serum levels of glucose, urea, creatining, and uric acid, were
determined in the Department of Immunology of Naval Hespital of Athens. For serologic determination of the
specific antibody against Hp, an enzyme-linked immunosorbent assay was used (Hp IgG Elisa Kit, Hycor
Biomedical Gmbll, Kasscl, Germany; interassay coefficient of variation, 7%, intra-assay coeflicient of variation,
4.3%; sensiavity, 0.1 [U/mi). Levels of [gG were categorized as seropositive for IHp if the optical density titer of
IgG antibodies to Hp was above 0.5. Normal ranges were as follows: for blood glucose, 60 to 110 mg/dL; serum
urea, 10 1o 40 mp/dL; creatmine, less than 1.2 mg/dL; and wric acid, ap to 5.3 mg/fdL. All seropositive subjects
underwent endoscopy in the Department of Gastroenterology, Naval [Tospital of Athens. Along with the
examination, two biopsy samples, one from the antrum and one from the corpus, were obtzined from each individual
for verificetion of Hp infection. Subjects with both serosurveillance and biopsy-positive results were finally
considered as Hp-contaminated individuals,

e |

Statistical Analysesioctoc

To examine whether the Hp-affccted members differed from the nonaffected members for each study variable, the
Ichi]2, Fischrer exact, and Student t tests were used. With the exception of the continuous variables, the correlation
of the rest of the covariates with respect to Hp positivity in the examined groups was evaluated by logistic regression
analysis from the SPSS statistical package version 8 (SPSS, Chicago, 1L, ULS.A ).

*
RESULTSoc 00

Of 224 subjects, serologic testing identified 71 Hp-specific IgG-positive individuals. Endoscopy and biopsy verified
the presence of infection in 61 subjects, resulting in a prevalence of 27.23%.

Fables 1 and 2 show the differences between Hp-affected and Hp-nonaffected individuals for the evaluated
parameters, H. pylori-positive members had lived in places with fewer inhabitants per square kilometer than did Hp-
negative members during both childhoed and adolescence (p = 0.04 and 0.03, respectively). The density of buildings
(buildings per square kilometer) also was significantly less among the Hp-negative members than among Hp-
positive members but only during the second time period {p = 0.01). From our preliminary analysis (data not
shown), we identified that living as a child, but also as a young adult, in these crowded areas was related to living in
a city rather than in a village and in an apartment instead of a detached house {p < (.001). This “crowded” urban
living environment reflected the father's white-collar profession, higher family educational level, and higher family
meonte (p = 0.01, 0.03, and 0.001, respectively).

TABLE 1. Corrclation of the variables reflecting the living conditions during childhood and adolescence to H. pyloti
status™ p = 0.04.fp = 0.01.3p = 0.03 Hp indicates H. pylori.

TABLE 2. Cormrelation of variables reflecting personal and family data with 1. pylori status® p = 0.06.BMI indicates
body mass index; Hp, I pylori.
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Univariate analysis recognized significandy higher rates of Hp infection amonyg the individuals who were sharing
their bedroom with two or more siblings {a total of three or more persens in the same bedroom} than ameng
individuals with one or no siblings in the same bedroom. This finding was constant during both childhood and
adolescence {p = 0.0} and 0.03, respectively). According to our preliminary evaluation (data not shown), the number
of siblings m the same bedroom during adolescence and carly adulthood, although it aiso was related to increased
Hp infection rates (p = 0.03), was connected mainly to lower professional and educational levels of the family (p =
0.03 and 0.004, respectively} and lower current family income (p = 0.01). As a result, its relation to Hp positivity
lost its significance when it was controlled for these parameters. To the contrary, the presence of more than two
siblings in the same bedroom during childhood was not related to any of the rest of the variables except increased
Hp positivity rates (p = 8.01). Among the rest of the variables, only fast food consumption had a tendency to be
higher among Hp-positive individuals {p -- 0.06), whereas BMI remamed unrelated to Hp status (p = 0.53).

Logistic regression analysis recognized both excess fast food consumption {p = .02} and the presence of two or
more siblings {in addition to the studied individual) in the same bedroom during childhood (p = 0.03} as independent
predictors of Hp acquisition, There also was a tendency for Hp positivity to be correlated with low educational level
of parents {p = (.06;Tablc 3). Notice that obesity during childhood and obesity among parents revealed a positive
correlation with Hp positivity, but, to the contrary, BMI of 25 kg/m2 or more had a ncgative relation to Hp
positivity.

TABLE 3. Logistic regression with H. pylori positivity as dependent variableBMI indicates body mass index; CI,
confidence interval; SE[betal, standard error of the coefficient value; [beta], coefficient value,

2

DISCUSSEIONwoctor

Many different factors have been proposed as risk factors for Hp acquisition.

Significant variation in the extent of Hp infection has been identified by race, sex, and nationality as well as by
developed versus developing countries. 1,910 In our study, all subjects were white Greek men, and the recognized

prevalence of Hp positivity {27.23%) was similar to the age-specific seroprevalence observed in other developed
countries {~20%).

Environmental and socioeconomic conditions may play an important role in the acquisition of the infection. Ample
epidemiologic information shows that infection with Hp occurs more freguently in socioeconomically deprived
populations living in crowded places with degraded hygienic conditions and, conversely, with lower frequency in
persons of high socioeconomic status. 1114 In our study, living in an area with high population and buildings
densities was related to decreased Hp acquisition. When the population density {population per building per square
kilometer) was calcalated, the value was higher for Hp-negative than Hp-positive persons during their childhood.
This value became bigher for the Hp-positive than Hp-negative persons during their adolescence {Table 1), The
reason for this inversion was that in the Hp-negative group of recruits, the increment in the number of buildings per
square kilometer from childhood to adolescence was not accompanied by the proportional increment in the number
of inhabitants per square kilometer. To the contrary, among the Hp-positive subjects, the increments of the
population and building densities were proportional, resulting in 2 constant value of population density {population
per building per square kilometer) between the two time periods. This finding indicates that the areas where the
former group was living were arcas under development where more social buildings, stores, and offices were
constructed and a better quality of life was established during these years. The prevalence of Hp acquisition was
decreased in this living environment in comparison with less crowded places {p = 0.03}, indicating that living ina
crowded urban area during these years {1971-1991) in Greece was directly connected with a better socioeconomic
level. 6

Our results confirm that an increased number of siblings during childhood, but also during adolescence and early
adulthood, is an important predictor for Hp acquisition. In agreement with Jimenez-Guerra et al., 15 we identify that
when the number of siblings in the same bedroom was equal to or higher to three (two siblings and the studied
individual), the hazard of Hp acquisition was significantly increased. Logistic regression analysis recognized only
the number the siblings during childhood, and not that during adulthood, as an independent predictor. So, it is
important to understand possible differences in the interpretation of these two parameters. In this study, the
increased number of siblings (three or more) in the same bedroom during adolescence and early aduishood mainly
reflected a low sociceconomic status. As a result, the identified correlation with increased Hp infection rates lost its
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significance when it was adjusted for sociocconomic parameters. To the contrary, the presence of more than two
siblings in the same bedroom during childhood was not related to any of the rest of the variables except increased
Hp positivity rate. So, it did not reflect the socioeconomic status of the individuals but may underline the
tntrafamilial person-to-person mode of transmission of infection.

Qur current findings emphasize the difference between crowding in the area of living (a possible indicator of
economically advanced arca) and crowding inside the household, an indicator of poor economic resources.

Dietary factors in Hp-associated gasttoduodenal disease remain uncertain. Adequate intake of antioxidant
micronutrients (particularly vitamin C and [beta)-carotene) and higher consumption of fruits and vegetables were
negatively associated with infection, Liftle evidence was found for an important role of fat or protein intake,
although patients with eating disorders {(anorexia nervosa, bulimia nervosa) do not have an increased rate of Hp
infection. 11.16.17 In Japan, the presence of Hp infection has a significant correlation with increased intake of high-
sodium food, although an increased prevalence of infection has been associated with increased consumption of foad
from street vendors. 18,19 In our series, the consumption of fast food instead of homemade food was proved to be
an important factor for the acquisition of infection. Neither the kind of food (vegetarian or otherwise) nor the
frequency of the meals yielded any significance. The quality of the food may affect resistance to Hp infection, and
nuatritional factors may play a role in determining susceptibility to the bacterium. 20 Excessive fast food
consumption could be a possible source of infection outside of the home, which could be partially responsible for
the 24 Hp-positive subjects (29.2%) identified in our study of 82 subjects whe had no siblings.

Although environmental, socioeconomic, and dictary factors clearly are important in acquisition of the infection,
data from many studies suggest that host defense, as well as factors affecting host resistance, also determine whether
infection will be acquired. Obesity has been linked to alteration of immune function and to a higher incidence of
wfection and several types of cancer. 21-23 Although our asscssment does not reveal any correlation between BMI
and Hp positivity, logistic regression identifies a positive correlation between obesity during childhood or having
chese parents and Hp positivily among the recruits. The finding that the correlation became negative between
current BMI and Hp pesitivity may indicate that obesity is a factor that could promote Hp acquisition during
childhood under specific conditions. This finding is in accordance with the results of the EUROGAST study group 4
reporting that, possibly, BMI at a young age more accurately reflects the relevant social class than does BMI at an
ofder age. However, in our series with a specific age range (20 to 30 years), the hypothesis that obese or overweight
persons could present a higher rate of Hp acquisition was not confirmed. Similarly, Strachan 24 identifies that
seropositivity for Hp is significantly associated with poorer saciceconomic status but not with age, smoking, or
BMI. Pilott ¢t al. 25 conclude that presence of anti-Hp antibodics is not affected by the nutritional status and BMI of
the individuals. Interestingly, Scapa et al. 26 recognize that in patients with morbid obesity, the incidence of Hp was
low for unknown reasons,

In conclusion, we could not identify higher prevalence of Hp infection among the overweight ar obese persons of
our population. Sharing the same bedroom with two or more siblings during childhood was an independent predictor
for Hp acquisition. This was not true for adolescence or early adulthood. As a result, these time periods should be
separately interpreted in studies evaluating the possible risk factors for Hp acquisition.

M
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TABLE 1 TABLE 2

Hp-negative Hp-positive Hp-negative Hyp-posilive
Variatle in = 163) {n=61) Variable {n = 163) {n =61}
Living place {childhood) Personal data

Area Age . 226128 224124
Uthan 140 (81.5%) 52 (85.2%) Obesity
Rural 23 {19.5%) 9 (14.6%) Yes 28 {17.2%) 4 {23%)

Residence o 135 {82.8%) 47 {77%)
Detachied house £6 (40.5%) 23(37.7%) Vegetarian
Apartment 97 (59.5%) 38 (62.3%) s 50 {30.7%;) 18 (29.56%}

Inhabilants/km? (£00)  4,188.1 £ 3180  3,193.1 + 33164 o 13 (§9.3%) 43 [70.5%}

Buildingsikm? 582614387 467314574 Fast food consumer

Population/ Yes 24 {14.7%) 15 {24 6%)
buildingfkm? {£00) 112104 109:87 to 138 (85.3%) 48 {75.4%}

Living conditions {childhood) Hislorgl(_ol gastroinlesting) complaints

Siblings in the same bedreom POS!IL\TG 28 (17.2%) 12 (158.7%)
No 58 (36.2%) 24 (35.9%) Megative 135 (82.8%) 49 (80.3%}
Yes 104 (63.8%) 37 (60.7%) History .Ol immunology disturbances .

Nurmber of siblings in the same bedroom with the studied inclividual Positive 54 (33.1%) 18 (29.5%)
gor 154 (945%] 51 (836%” Negatl\re 109 (36.9%] 43 (?0.5%}
22 9{55%) 10 {16.5%) Bl \

Income {drachmasimo) <25 kg/m 61 (37 4%) 26 (42 6%}
<160000 44 (27%) 22(36.1%) =25 kgm? 102 (62.6%) 35 (57.4%)
=1{60000 119 {?3%) 39 (53_9%} Glucose {mg}'dL) 48128 035+83

Living place tadolescence and eary adulthood) Urea {mg/at ) MTLT4 HiszT2

Area Creatining (mgfdL) 08201 0801
Urban 147 (89.5%) 51(83.6%) Uric acid {mg/dL) E7x 1.1 59200
Rural 17 (10.5%) 10 {16.4%) Fa;" ”: data .

Residence alher's prolession
Oetached house 59 (36.2%) 22 36.1%) “Blue collar” 76 (46.6%) 30 {49.2%}
Agarment o (m'aw} 2 (63‘9%) “White collar’ 87 (53.4%) 31 {50.8%}

Ry} I W k- 'h

nhablantske? (S00) 4484113148 345380 33521 g o1 37.4% 25 1%
.I - 7 . L]

E&i‘g’;iﬁm ing 662+ 447 499+ 435t No | 102 (62.6%) 36 (59%)
ke (500) 94282 102165 Famiy eduzton P 8 (13.4%)

Living conditions {adolescence and early adulthood) L 0 P ol
Siblings in the same bedrom P ov.; o 126 (77 3%) 53 (86.9%)
arents ohese
M 19 ;
Yo g; E‘;; ; ﬂ ;g gz :::; Yes 80 (36.5%) 25 (41%)
L e ey o 103 (63.2%) 36 (59%)

Nurber of siblings in the same bedroom with the sludied individual Hisory of gastrointestinal symploms
Sor 156 95.7%) 53 86.9%)t Posilive 44 (32.4%) 13 (213%)
= 7{4.5%) 8 {13.1%) Negative 119 (73%) 48 (78.7%)

Income (drachmas/no) . . Histary of immunclogy disturbances
<600000 %3457.1%) 39 (63.9%) Pastive 31 {18.1%) 12 (19.6%)
600000 70 (42.9%) 22 (36.1%) Negalive 132 (81%) 49 {80.4%)

'p=0.04. P =006

;p = gg; . BM! indicales body mass index, Hp, H. piior.

p=UUa

Hp indicates H. pylon.
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TABLE 3
Coveriates B SE, pvalue 95% Cl
Living in urban area ~-0.15 0.3 0.59 0.47-1.53
(childhood)
High income during ~-0.57 0.38 015 0.2-1.23
childhood
Living in apartiment ~-0.55 0.46 0.23 0.22-1.43
{childhood)
Presence of +0.46 G.a1 0.26 0.87-35
siblings in the
same bedroom
{childhood)
=3 gibiings in the +1.44 0.68 0.03 0.06-0.89
same bedroom
{childhood)
Living in apartment +0.41 045 0.36 0729
{adulthood)
High income during -0.22 0.34 0.52 0.39-1.53
adulthood
Presence of +0.47 04 0.26 0.28-1.37
siblings in the
same bedroom
{aduithood)
=3 siblings in the +0.34 Q.76 0.64 0.15-2.88
same bedroom
{adulthood)
Presence of cbesity +0.5 0.45 0.24 0.773.7
during childhood
BMI =25 kgim® -0.48 0.37 ¢.19 0.7-3.18
Fast food consumer +0.99 0.43 c.o2 0.180.97
Vegetanan ~-0.007 0.37 c.79 0.43-1.88
High family -0.66 0.36 G.06 0.26-1.007
education
“White collar” ~0.32 0.38 .39 0.41-1.76
father's
profession
Parents obesity +0.44 0.39 0.25 0.3-1.33
Positive personal +0.51 0.46 027 0.6-18%
history of
gastrointestinal
symploms
Positive family +0.5 .38 025 0.44-2.01
history of
gastrointestinal
symptoms

BMI indicates body mass index; Cl, confidence interval; SE,, stan-

dard error ol the coefficient value; B, coefficient value.
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[rastlive resull is cecorded within 1 min il two pink lines, e, test
nd conlral, are vistble @l woacgillive resdll iF de contral The is
beerved only in the viewing window, The Pytoriset ELA-G is an
1A hae measores 1pG oserum antibodies W Helicobocler pydor. A
wiob] value of 2300 Uiml defined o positive test. Each 1est, Le.
LO-Test, pram-stained smears, histological examinution, Test-
ack Plus and Pylariset EIA-G, was peclormed by an investigtor
T wis inded to Lhe resulis of the oer tests, The pold styndacd
or Heficobacter pyfori positivity was defined as positive results in
taenst twa ol the three reference tess, ie. hisilogical exumina-
op, CLO-Test and Gram smear, while she gold standard far
fefivefiacter pelord negativity was defined as negative results in
11 three tests, Patients with a positive result in only one reference
st were exchided from further unalysis,

Hensilivity, specilicity, predictive values and dingnostic accu-
icy were determined separately fon cach seralugical 1est, based
i camparison with the gold standard. Qualiunive dita were as-
exsetd by the chi-sguare tes) with Yates” cocrection. A P value of
.05 wis considered significant.

tesults and Discussion

Jne bundred fifty-three of a total of 160 consecutive
lyspeptic patients Tulfilling the inclusion criteria were
wilied. They included 94 men and 59 women with 2
nedian age of 47 yewrs, (range. 17-85 years). Cighty pa-
ients had duodenal uleer, 12 gastric vleer and 61 nonul-
er dyspepsid. Seventy-four paticats (40 men, 34 women)
vere younger than 45 years (median age, 34 youwrs:
ange. 1745 yearsy, including 34 patients with duodenal
leer and 40 with nonuleer dyspepsia. Using the gold
tandard, 110 (72%) patients were deiined as Helivobae-
er pyfoi positive and 43 as Helicobacter pylori nega-
e

The results of the TestPack Plus and the Pylorisel
11A-G are shown in Table 1. There were no statistically
ipnificant differences in the performance characleristics
of TestPack Plus as compared with the Pyloriset EIA-G
chi-square <04, DF=I, P>0.5). Comparison of the
festPack Plus’s performance in patients younger than
15 vears versus its performance in patients older thun
15 years showed o significantly diffesent negative pre-
fictive vidue (chi-square=0.2, two-tailed P=0.008). The
ame comparison for the Pyloriset E1A-G showed signif-

37
5000
€ [
E om0
a -
o
X 3000 .
g 2000 ] I l
E | . —
£ 1000 f_.'..-_.'."( [ 4 !
0 |.== b e e

true tve false -ve false +ve

TestPack Plus

{rue -ve

Fig. 1 Box-and-whisker plots of serum Heficobacier pylori gy
amitualy lers (Fyloriser EIA-GY o patiens with tue positive.
une negative, false negative and filse positive results in the Test
Puck Plus test. The median valoe is cepresenmted as a vertical line
mside the box. Qutliers, ie. points more than 1.5 times e nker-
guurtile runge from the end of the bax, are shown as open circles,
I iy evident that wost (1¢14) of the patients with False-negative
TestPuck Plus results had serum fpGoantibody titers Righer than
300 TIA (Pyloriset ETA-G) units

icanlly different specificity (chi-square=51, two-tailed
P=0.02) andd negative prediclive values [chi-square=6.7,
vwo-tniled £=0.01). The TestPack Plus had a high posi-
tive predictive value (93%), but a relatively low negative
prediclive value (729%). To investigme whether this low
negative predictive value was related 10 a low Helice-
hacter pylori 1gll antibody titer, we compared 1gG
liters obtained with 1he Pyloriset EIA-G with titers ob-
tained in the true-positive, tree-negative and fafse-nega-
tive TestPack Plus tests. TFigure | shows that mast
(10/14) of the patients with lalse-negative TestPack Plus
resulis had [gG antibody titers (0 Helicobacter pylov
higher than the cutoff value for a positive Pyloriset
EIA-G test (2300 E1A U/ml). Therefore, only four pa-
ticols were lalsely wentilicd as negative by both serolog-
ical tests, Furthermore, five ol seven patients with false-
positive TestPack Plus tests had serum JpG unlibody ti-

[uble 1 Results of the TesiPack Plus und the Pyloriset BIA-G for disgoosis of Helicobacter pylori infection i untreated paticnls,
\ enmbivation of the biopsy: hased 1ests (CLO-Test, histological examination, Gran smear) was used as the gold standard

ot Sensitivity (95% CD) Speeificity (95% Ch

PPV (95% 1} NP R QDA (5% Ch

Al ruienty

estPack Plus R7 (BN-UT) R {6093

*eloriset 1p0i IR -490) 88 (75-90)
alients 535 veurs
FestPack Plus BB (75-9a) 00 (74-98)

ylocisel oG 93 (§1-99) B7 (B3-100

Tanents =45 years
MestPack Plus
*wloriset 1pG

BT 7R %)
90 {B0-26)

67 (3T 17
6T (57-17)

O3 (R7-97)
95 (RY-UR)

F2{5R-84
065 90

&G {R0-1E)
G0 [Rd Bay

93 (R0-84) #5 (AR-95) B9 (RO-Y3)

9% (R7-100) 91 (TH-03) 95 (87-99)
94 (44 Y8} 47 (36-58) 84 (74-01)
Y4 ($5-98) 53 (42-64) 36 176-93)

2345 C1L Y5 conlidence Imervul; PPV, positive prediclive value, NPV, negutive predictive value; QDA. overall diagnostic WLUTHTY
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Abstruct A rapid, single-siep, in-laboratory gualitative
test for ke detection of 1gG antibodies to Helicobacrer
pylorf in serum (TestPack Plus; Abbuil Laboralorics,
Germany} was evaluated. This test may be used as an al-
lernaiive 1o enzyme immunoassays {EIAs). OFf 153 adult
patients, 110 were delined as Heficobacter pylart posi-
tive and 43 as Helicobacter pylori negative by the gold
standurd, a combination of three ests. The perfornunce
characteristics of the TestPack Plus, i.e. sensitivity, spec-
ificity, und positive and negative predictive values, were
not significantly differcat from the corresponding values
obtained with an E1A used fop comparative purposes, the
Pyloriset EIA-G test (Orion Diagnostica, Finkund). The
high positive predictive value (93%) of the TestPack
Plus singie-step serological test makes it a valuable tool
for vapid in-laboratery screening purposes, especially in
countries with a high prevalence of {eficobacter pylori
infection,

Introduction

The detection of Helicobucter priori can by accom-
plished by invasive techniques, which require endosco-
py. and noninvasive methods [H. According to the Euro-
pean Helicobacrer pylori Study Group |21, Helicobacter
pylori-infecied dyspeplic palients younger than 45 yeurs
who arc wilhout alacming symptoms such as weight loss,
dyspbagia and ancmia may be managed without upper

5.D. Ladas {L22) - S. Georgopoulos - G. Giots - K. Triantafyllon
T. Hokkas - 8.4, Raptis

Gastroenterotogy Unit, 2% Department of Tnternial Medicine,
Atbens University. Evangelismos Hospital, 23 Sisini Sireet,
115 28 Athens, Crecce

e-mail: sdiadas @hol.gr

Tel.: +30-1-7225882, Fax: +30-1-7225682

I. Vargakakos - H. Malamoug

Depariment of Clinical Microbiology, Pemteli Children's Hospital,
Palia Penteli, Greece

€. Spitiadi

Pathology Deparuncat, Evangelismos Huspital, Allizns, Greeve

gastrointestinl - endoscopy. Altheugh (his strategy s
cost-effective, s uselulness depends on the accuracy of
the diagnostic method used 10 detect Helicobucter pylort
infection. The noninvasive mcthods recommended by
the RBuropean Helicobacier pyfori Study Group 12§ are
the MCouren brenth test aud detection of Helicobucter
pelosi antigen in stool, However, these ests are relutive-
ly expensive and are not yet aniversally available in
Western and devefoping countries, Several commercially
available enzyme fnimonoassay (EIAY kits that detect
ami 1gG antibodies gquantitatively have been used over
the lust decade [3, 4, 51 [ the present study, we evalual-
cd a rapid, single-step test for detcetion of feficolcter
pyfori amtibodies in secum ClestPack Pluss Abbou [abo-
ratories, Gernmy) and compared ivwitly a commerctilty
available EIA ki (Pyloriset EIA-G: Oron Dingnostica,
Finland) that deteets Helteafacorer pylosi [pGoantibody in
serum. Bath lests were performud in the [aborakory,

Materials and Methods

Patients peviousiy treated for Heficiobecter peford nleclion were
exclnded, as were patients who ad received amtihiotics or acid
suppression therapy i the last 2 months before the study, Other
exclosion crileda were maligmmey, pregnancy and prior psteic
surgery, The prowcol of the study was approved by 1he ethics
commite ol aur insinmion i June 1999,

Aotekal of Five gastric mocess Bopsies wene obigined Jdoving
eidoscopy. Ong biopsy Trom e antram was ased e perform a
vapid urease st (CLO-Test; Delta West FTCL, Avsiralind, The ae
soll of this test was read 2t 2 1 by a single trined observer Two
hiopsies from the anteum were crushed sepatately between (wu
mizroscope sides, and sears were Gioon stainedd gl evaluared
by a bacterivlogist fur the prosence ol spiral gram-negative bacte-
rta [6]. The remaining two biopsies, one from the anham and the
other trony the gasuic body, were senl tw the pishalepy departe
mient, Modilicd Gigmsa staining was veed 10 detent Helicobocter
pyfonin biupsy specimens.

Anibody Lesting Tor Heficedacter pylord s pefonmed by
nweng of 3 vapid single-siep serologival test (Tesiack Plust and
an ETA kit (Pylorisct ETA-GY in sera oblained betive endoscopy,
The TestPack Plus is o nwmbrsie -hased quaditative Tinmsnocien-
ical assay that detects 1pGoseiam amtibedics o Medivoboeter py-
fori, When serum lrom a capillary wbe is apphied on the test card.
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58

ters Jower than 300 Pyloriset EIA-G units (Fig I,
Table 1), and therefore only two patiems were falsely
identified as being positive by boih tests,

The screcn-and-treat stralegy can only be applicd it
noninvasive, inexpensive and rapid dingnostic tesls are
widely available to general practitioners, Allhough the
Maastricht 11-2000 Conscrsus Report has suggested urea
breath and stoo] antigen tests ure the best screening meth-
ods 2], serological investigation probably is the test of
choice because, despite being less expensive, it is still the
most widely available method to screen untreated young
dvspeptic patients for Helicobacter pylori infection. This
is the case not only for the developing countrics but alse
for Weslern countries [7]. Serological tests oceasionally
perform poorer than expected in elderly patients [§],
probably because of relative immunoparesis, but this does
notl adversely affeel the screcn-and-treat strategy. Rapid
in-laboratory serological tests offer an advantage both to
general practitioners desiring quick results and to small
laboraturies that do not have the volume of Heficobacter
priori testing to justify the use of an EFA kit

We have evaluated the performance of a new, rapid se-
rological iest (TestPack Ples) and compared ihe results
with a commercially available send-out EiA (Pylorisct
ElA-G). We recognize that the validation of a test is highly
dependent on the reliability of the reference method used
and (hat no single test is accurate enough to characterize a
palient’s  Helicobacier pylori status uneguivocally 8],
Thercfore, we employed the combination of histological
exymination, the CLO-Test and, Gram smears to define
Helicobacter pylori stalws using Eiopsics from (he gustric
body and antrum to reduce sampling errors (9] In our
study we used the Pylorisel EIA-G kit to measure 1gG anti-
bodies to Helicobacter pylori. The new version of the
Pyloriset EIA-GG test kit was introduced in 1995, Since
then, it has been validaled in several Europeun studies
[5, 7.1, 11,12, 13, 14]. In these studies the median sensi-
tivity of the Pyloriset EIA-G was 94% {range, 91-100%),
speciticily 90% (78-98%), positive predictive value 95%
(92-99%) and negative predictive value 92% (72— 1005%).
Our duta from Greek patients are within these ranges. The
bigh incidence of Helicobacter pylori nlection (72%) de-
tected in our study can be explained by (he fact that he
prevalence of Helicobacter pylori infection at the age of 45
years s about 40% in many European countries [15]. in-
cluding Greece [16). In addition, 60% of our putients had
peptic ulcer disease and had been referred by their general
practitioner for endoscopic evaluation. This high preva-
lence of Melicobacter pylori infection among paticnts re-
ferred 1 endoscopy is consistent with published reports 5,
7] and helped us obtain clinicatly meaningful positive pre-
dictive values for diagnosis of Helicobacter pylovi inlec-
tion. becawse positive predictive value drops dramaticatly
if the prevalence of Helicobucter pylori inlection is within
the range of 10-30%. It is important, therefore, o empha-
size that this test should be used in populations where the
prevalence of fHelicobacter pylori infection is high.

Several rapid tests using serum [17, 18] or whole
blood {13, 19-21] have recently been developed (o facil-
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ate the screen-and-treat strategy tor Heticobaeter pylmi
infection. These tests are simple to perform in the labo-
ratory ot in the physician’s oflice. The resolt is reul
within a few minotes. These tests are less expensive than
EIA lesting [22). In agreement with published repurts
117, 18], our data show that, mnong patients in whont the
prevalence of Helicobacter pylor infection is high, the
performance of rapid serological wsts s comparable
that of serological EIAs. except that the negative predic-
tive value is lower. This is because patients Ltlsely iden-
Ufted as being Helicobacier pvlori negalive by o rapid
serological test may have a high (positive) [pG antibody
Uter when tested by ElA (g, 1.

Even though the overall disgnosue accuracy of the
TestPack Plus is not ideal, the positive predictive value
of the test is high. IV one of the major purposes of sero-
logical testing is to eliminate the necd for endoscopy
young Helicobacier pvfori-positive dyspeplic paticis,
then patients identilicd as Heticobacier prior positive
by the test could reliably be assumed o be ruly positive.
They could then be treated for the inleclion without Tuay-
ing o undergo endoscopy. Only a very small proportion
of negative patients will falsely test positive (1% Tor
TestPack Plus) and will thus not undergo the endoscopy
that would otherwise be indivated. The Jarger numbers of
miected young patients who Falsely test ncgative would
simply widergo endoscopy as norntal and would not be
compromised (0.8% lor TestPack Plus). Missing positive
patients would lead 1o harm only il such patients then
did 1ot receive appropriate terapy.
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Patients
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Ladas 81, Malamou H, Triapafyliou K, Varzalakos I, Georgopoulos 8, Giota G, Rokkas T, Spiliadi C,
Raptis SA. Performance of 1wo immunasorbent assay kits for the detection of serum immunoglobulin G
to Helicobacie r pylori in untreaied Greek patients. Scand T Gastrocmerol 2002;37:512 516,

Background: The performance of scrological methods used to detect Heffcobocte r pyiori varies with the
ethnicity and prevalence of the infection in the community. We have prospectivel y evaluared the
performance of two commercially available scrum enzyme immunoassays (EIA) detecting &, pyfoni
immunoglobulin G {[gG) antibodies in the sera of untreate d Greek patients, Methods: One-hundred-apd-
thiny consecutive unucated dyspeptic patients underwent endoscopy with biopsies from the paswic body
(r=2) and antrum (n = 7). Serum samplez were dso obtained from each patient. Serum H. pylori G
antibody litres were determined with ewe EIA kits (Pyloriser EIA-G and Mileniz K. pylor TgGh
Sensitivities, specificities and optimal cut-off values of serum ElAs were determined for the population
under investigation by using meeeiver operating characteristic {ROC) curve analysis and histology as pold
standard. Results: Nincty-seven patients were defined H. pylori-positive and 33 negative by histology
ROC curve analysis for the Pyloriset kit yiclded 86% (95% CI, T8%-92%) sensilivity and 85%
(68%-95%) specificity at an optimal cut-off value of >358 units/ml. The respective values for the
Milenia kit were 86% (T8%-92%) and 82% (65%—93%] at an optimal cut-oif value of =51 units/ml, The
suggested cut-of f values of the mannfacturees for Pyloriset and Milenia kits are =300 and >44 EIA urits,
tespectively, which yield 2% and 4% higher sensiiivity, but 9% lower specificity for both EIA kits.
Conclugions: Both serum E[A kits paformed well in our siudy, Our data show that ETA cut-off values
should be opiimized for the population under investigation .

Key words: Helicobucter pylori, Milenia; Pylonisct; meeiver operating characteristic curve analysis;
senum enzyme immunoassay (ELAY; serum IgG antibodies

Spiras D. Lades, M D, Gustroenterofoyy Unit, 2nd Depr. of Internal Medicine, Athens University,
Evangelismox Hospital, 23 Sisini Sireet, 115 28 Athens, Greece {fux. +301722 3882, email.
sdludas @Al gr)

elicobacter pylori is causally associated with
H’:hmnic gastritis and peptic ulcer disease (1,2) and

is epidemiclogically related with gastric cancer (3).
Dewecting H. pylori infection is therefore clinically (4) and
epidemiologically (5) important.

Enzyme-linked immunosorbent assays (EIAs) that measure
serum immunoglobulin G (IgG) to H. pylori are the cheapest
and most widely available diagnostic methods used 1o screen
untreated patients for M. pylori infection in general practice
{6-8} and to investigate the H. pylori infection rate in
population-based epidemiclogical studies (9). Most of the
commercially available kits are highly sensitive and specific
in determining f. pylori status (10, 11). However, the
performance of EIA kits varies with the antigens chosen,
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the popuiation from which the reference ser are drawn, the
ethnicity af the population under investigation {12) and the
age of the patients {13, i4). The cut-off value for a positive
test must thercfore be adjusted before an ELA kit is used in a
certain country {15).

In the present study, we aimed to evaluate the performances
of two commercially available ELA kits in detecting serum
IgG antibodies ta ff. pyiori in untreated patients. Both E1A
kits are manufactured in Europe. Pyloriset EIA-G has been
imported to Greeee for more than § years, but its performance
has never been evalmated with sera of Greck adults.
Furthermore, there is no national or internationat formal
evaluation of Milenia #. pylori [gG E[A. which has beer on
the tmarket in Greece for more than 4 years.
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Methods

Patients

One-hundred-and-thity conseculive, untreated dyspeptic
patients referred for endoscopy were studied. Patients wha
had taken protor-paomp inhibitors, bismuth compounds or
antibiotics within the previous 2 months were excluded, as
well as those who had previously been treated for £, pylori
infection. Other exclusion critetia were malignancy, preg-
narcy amd prior gastric surgery. Informed consemt was
obtaired from each patient. The protocol of the smudy was
approved by the Ethics Committee on Human Siudies, Dept.
of Internal Medicine, University of Athens, in November
1999,

Diagnastic assays

All patients underwent upper gastrointestinal endoscopy
and a total of four biopsies, two from the gastric body and two
from the antrum, immersed in formalin and sent to the
pathology department. A modified Giemsa staining was used
to detect {f. pylori in biopsy specimens by two expericnced
pathologists blinded to the results of endoscopy and serclogy.
The Warthin-Starry technique was employed for negative
cases. Patients were classified as #. pylori-positive if at least
one bhiopsy was positive and H. pyviori-negative when all
biopsies were negative.

Before endoscopy, venous bloed (10 ml) was obtained,
Serum samples were prepared by allowing the blood to clot at
rotim temperature and aspirating the supernatant. The sera
were then sent to the microbiology department and stored at
—20°C uatil the antibody determination for £ pylori was
performed batchwise.

Serum antibody (IgG) testing for . pylori was performed
by means of two EIA kits (Pyloriset EIA-G, Orion Diag-
nostica, Espoo, Finland and Milenia #. pyleri 1gG, DPC
Bierman GmbH, Germany). They were used according 10 the
manufacturers’ instructions. EIA units were calculated from
standard curves. ff. pylori antibodies {Ig(3) were measured in
duplicate in each serum. The test was repeated the next day in
cases with an interassay variation of more than 19% . Accord-
ing to the Pylorizet test kit, a cut-off valve of 2300 unis/ml
defined a positive test. The corresponding cut-off value for the
Milenia kit was >44 units/ml. All analyses were done by two
bactericlogists. One of them analysed sera with the Milenia
kit and the other with the Pyloriset kit. Each of the two
bacteriologists was blinded to the results of the other one, and
they were both unaware of the results of endoscopy and
histology.

Stakisricy

Sensitivities, specificitics, predictive values and diagnostic
accuracy were determined separately for each serum EiA kit,
by taking the results of hisiology as gold standard. Diagnostic
accuracy was caleulated as the percentage of the patients who

Serodogy fn Diagnove H. pylodt Infection 513
were correctly scored (true positive plus true negative) among
all patients tested.

Results were stored in a dBASE software (Microsoft
Access 2000, Microsoft Corp.) and analysed by statistical
package Statgraphics Plus 3.0 (Manugistics Inc., Statistical
Graphics Corp., Rockville, USA). A receiver operating
characteristic (ROC) curve apalysis was used (MedCalc
6.00, MedCale Software, Mariakerke, Belgium) to determine
the best cut-off value for each EIA kit, which corresponded
with the bighest accuracy, i.e. minimal false-negative and
false-positive rate. Results were expressed with 95% con-
fidence intervals (CI). A P value of <0.05 indicated statistical
significance.

Results

Sera from 130 consecutive dyspeptic paticnts (82 men, 48
women, age range 17-85 years, median 50 years) fulfitling the
tnclusion eriteria were analysed. Tifty-six patients had non-
ulcer dyspepsia, 52 duodenal ulcer, 7 gastric ulcer and 15
ocsophagitis. Overall, 97 (75%) paticnts were defined £,
priori-pasitive and 33 negative by histology (gold standard).

FPedormance of the Pyloriser £IA-G

At the manufacturer’s suggested cut-off value of >>300 EfA
units for the Pyloriset EIA kit, there were 11 false-negative
and 8 fa)se-positive patients, resulting in 88% (80%-04%)
sensitivity, 76% (38%—B9%) specificity and 85% {79%-9i%)
overall diapgnostic accuracy (Table [). ROC curve analysis
(Fig. 1) showed that the optimal eut-off value was >358 ELA
units. At this cut-off value there were 13 false-negative and 6
false -positive patienis (Fig. 2). As a result, sensitivity was
decreased by 2%, but the specificity of the EIA kit was
increased by 9%, Overall diagnostic accuracy was the zame
using either cut-off value (Table ID.

Performance aof Milenia H. pylon 1gG

The manufacturer suggested a cut-off value of »44 ElA
units for the Milenia ETA kit. This resulted in 8 false-negative
and 1% false-positive patienis. At this eot-off value, the
sensitivity was 90% (83%-D6%), the specificity 73%
(35%—87%) and the overall diagnostic accuoracy 86%
{80%-92%) (Table I). ROC curve analysis (Fig. 1) showed
that the optimal cut-off value was > 51 ETA units. At this cut-
off value, there were 13 fulse-negative and 7 false-positive
patients (Fig. 3). As a result, the sensitivity was decreased by
4%, but specificity of the TIA kit was increased by 3%.
Overall diagnostic accuracy was the same regardless of either
cut-off value (Table 1).

Comparison of performances between the two EIA kits

Camparison between the Pylarisel arca under the ROC
curve (086, 95% CI 0.79-0.92) and that of the Milenia
{(.87,95% CI 0.80-0.93) EIA kit showed no statistically
significam difference (P =0.77) (Fig. 1).
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Fig. 1. Comparison of receiver operating characteristic {ROC)
clrves of two enzyme-linked imsnusosorbent assays for antibodic s
to Helicobocter pylori. The vertical axis shows tuc positive rale
{sensitivity} and the horizontal axis falsc-positive rate (L)
specificity). The ROC curve is plotted for different cut-off points.
Each point on the ROC plot represents a sensitivity specificity pair
cortesponding o a particular decision threshold. Thers is na
sitisticall y significant difference of the area under the receiver
operating charzowerisic carve hetwesn the two assays {(P=0.77).

Discussion

The diagnosis of H. pylori infection can be made by invasive
tests, i.e. histology, rapid urease test and culture necessitating
endoscopy and by non-invasive tests, Le. IgG serology, 2C-
urez breath test and antigen stool detection. Current puide-
lines (7,16} recommend therapy of H. pylori infection
without endoscopy in symptomalic patients younger than 45
years withont alarming symptoms. However, it should be
mentioncd that there is 2 lack of evidence supporting the
clinical uscfulness of treaing H. pyiori colosization in
paticnts with functional dyspepsia and asymptomatic indi-
viduals. The Maastiicht recommendations highlight the

Table I. Performance of enzyme-tinke d immunosorbent assay (EIA) kits for serodiagr
Comparison of the cot-off values as provided by the manufacturer and by the ROC curve analysis
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Fip. 2. Results of cnzyme-linked immunasarhent assay {Pyloriset

ETA-G, Orion Diagnostica, Espoo, Finland) for serom Helicobarter
pyiori IgG in 130 subjeets according to H. pylor status. The optimal
cut-off value of 2358 unite/ml was defined osimg the recciver
operaiing chamcieristic curve anatysis,
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Fig. 3. Results of enzyme-iinked immunosorhent zssay {(Milenia A,
pylori 1gG, DPC Bierman GrabH, Germany) for seram Helicobacter
pytari 1gG in 130 subjeces according to M. pylevi status. The optimal
cut-of f value of 251 units/m] was defined by using the recciver
operating characteristic curve analysis,

is of Helicoh

e pylori infection in Greek patients.
for the populati died. Results are

presented with 95% confidence inkervals (95% CI). Histology was used as gold standard, i.¢. to define M. pyfori-positive or negative paticats

Cut-off value (units/ml)  Sensitivity (%) Specificity €65} Ppv! (%) NEV? (%) ODA? (%)
Milaniy IgG EIA
2d4r 90 (83-96) 73 (55-8T) 9t (B6-96) 74 (66-81) 25 (80-92)
>5pe. 26 (78-92) £2 (65-93) 93 (87-97) 68 (6279} 86 (80-02)
Pylurizet EIA
2300+ 88 {80-94) 76 {58-8%) 91 (B6-96) TL B1-T1) 85 {79-51)
23584 26 {78-92) 85 (68-95) 94 (B9 69 {60-76} 85 {79-91}

PPV = positive predictive value, NPY = negative predictive valuc, JODA = overall disgnostie accuracy, * cur-of l value suggested by the
menufacturer, ** cut-off value deicrmined for the popoistion swdied by ROC curve analysis.

Scand | Gastroenternl 2002 (5}

218



ZENOTAQXZEL NAHPEIZ AHMOZIEYZEIZL EAAHNQON EPEYNHTON

importance of the non-invasive tests for the detection of .
pylori infection. It has repeatedly been shown that most of the
sbove tests have sensitivity, specificity and overall diagnostic
accuracy higher than $0% (8, 17). However, [pG serology is
the cheapest test. Besides, it is also readily available to
general practitioners in most countries.

In the present study, we have prospectively evaluated the
performance characteristics of two commercially available
EIA kits (Pyloriset EIA -G, Orlon Diagnostica, Espoo, Finland
and Milenia M. pylori IgG. DPC Bierman GmbH, Germany)
for the detection of . pyfori infection in our adult population.
We have excluded patients with prior treatment for H. pylori
and those wha had taken proton-pump inhibitors, bismuth
compounds or antibictics within the previous 2 months. We
can, therefore, reasonably assume that seralogy testing
reflected active H. pylori infection in our patients. Further-
mer:, our gold standard was M. pylori identification on
histology of four biopsies taken from the gasiric antrum and
body 1o reduce sampling crror (18). It is known that an
uncquivocal single gold standard does not exist for H. pylori
infeetion. However, histology with Warthin-Starry stain gives
the best sensitivity (93%) and specificity {99%) (%) when
compared with rapid urease tests (CLO test) (19) and vrea
breath test (199,

The accuracy of diagnostic testing by serology for H. pylori
infection depends first on the sensitivity of the test, i.e. the
percent of H. pylori-infected patients who are scored positive
by the test and second on the specificity of the test, i.c. the
percentage of negative patients who are correctly identified
negative by the test, Purthermore, the owverall diagnostic
accuracy of the test depends on the ethnicity (12) and the
prevalence (pre-test probability) of H. pyiori infection in the
community under investigation {13). For cxample, it has been
shown that there are differences of test results between
Belgians and those from Mediterranean arcas (15). It has
therefore hecn accepted that the cut-off values for an E[A kit
should be tested and if necessary adjusted before use in
certamn communitics (10). This is because cut-off values
suggested by the manufacturer of the EIA kit may be different
from the optimal cut-off values for the population under
investigation.

The Pylonset EIA-G kit has been cvaluated in several
studies. Laheij and co-authers (10) evalvaied 15 studies
published hefore 1998, and including a total of 1807 patients.
In most of these studies the recommended cut-off value of 300
I/n] was used and yiclded a median sensitivity of 90% and
specificity of 89% (10). However, a higher optimal cut-off
vaiue (443 [IMml} was determined by ROC curve analysis by
Meijer and co-authers (14} for the Dutch populaticn, with a
50% prevalence of H. pylori infection. In our smdy, ROC
curve analysis suggested that the optimal cut-of f value be 358
1U/m] for the Greek population, with a 40% prevalence rate of
. pylori infection (20). This cut-off value reduced sensitivity
by 2% but increased the specificity of the test by 9%.

Because of inherent differences in antibody responses, a

Serolagy to Diagnose H. pylo Infection 515
different optimal cut-off might be obtained for sera of patients
stratified on different diagnoses, e.p. duodenal ulcer, non-
ulcer dyspepsia. Another factor which may influence the cut-
offs and therefore the performance of a given serological test
is the gold standard used in each published study. Since most
studies use a variety of combinations of reference tests as gold
standard, performances of an EIA kit and cut-off values may
differ between studies.

A formal evaluation of the Milenia M. pylort 1gG EIA kit
has never been published. There are only vwo publications,
one from Spain {in Spanish), which included 48 patients (21),
and one from our group, which included 189 Greek patients
(22}. Both studies used the cut-off value recommended by the
manufachurer of 44 I0/ml. In the Greek study, sensitivity of
the kit was 94% but specificity was low (70%) (22). Sensi-
tivity and specificity were even lower in the Spanish study
(21). After adjusting the cut-off value from 44 [U/ml o that
provided as optimal (51 IU/ml) by ROC curve analysis for our
population investigated in the present study, the sensitivity of
the TIA kit was reduced to 86%, hut specificity was increased
to 82%.

The higher the prevalence of H. pylori infection in the
community, i.e. the pretest probability of the disease, the
maore accurate the serology (23). Besides the accuracy of a
non-invasive test to diagnose #. pylori infection, other
important issues are the availability and cost of the test. A
recent comparison among the non-invasive tests has shown
that serology is twa ta three times cheaper than the '’C.urea
breath test in the USA and Europe (6, 19). Serology is also
less expensive than the detectian of stool antigea. Another
important use of serology is in diagnosing H. pylori infection
in paticnts with atrophic corpus gastritis. Recent cvidence
suggests that histology and the '*C-urea breath test may miss
active ff. pylori infection in a substaatial number of these
patients (24, 25).

In conclusion, our data show that both the Pyloriset and
Milenia EfA kits performed equally well in detecting #.
pylori infection in our patients. In addition, they show that
before a serology kit is uscd in cerfain communitics the
optimal cut-off value should be determined by ROC curve
analysis.
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Omeprazole triple therapy versus omeprazole quadruple
therapy for healing duodenal ulcer and eradication of
Helicobacter pylori infection: a 24-month follow-up study
Gerassimos J. Mantzaris?, Kalliopi Petraki®, Emmanuel Archavlis?,
Pericles Amberiadis?, Panagiotis Christoforidis?, Demetrius Kourtessas?,
Efterpi Chiotakakou® and George Triantafyllou?

Objective To evaluate the efficacy of omeprazole triple
therapy versus omeprazole quadruple therapy tor
Helicobacter pylori infection.

Design Prospective, randomized, single-centre,
investigator-blind study.

Settings Departments of Gastroenterology and
Histapathelogy, Evangelismos Hospital, Athens, Greece.

Methods Ons hundred and forty-nine consecutive patients
with active ducdenal ulcer were randamized to receive
omeprazole {20 mg b.d.), amoxicillin (1 g b.d.} and
clarithromycin (0.5 g b.4.} (QAC . » = 78), or omeprazole
(20 mg b.d.), colloidal bismuth subcitrate (120 mg q.i.d.),
metronidazole (0.5 g tid) and tetracycline hydrochlaride
{0.5 g q.i.d.) {OBMT,q, n = 71) for 10 days. Patients’
symptoms were scored, and compliance and treatment-
related side effects were assessed. Endoscopy was
performed before treatment and at 10-12 weeks and

12 months after treatment. H. pylord infection and Its
successful eradication were sought by histology,
immunohistochemistry and campylobacter-iike arganisms
(CLO) tests on mulliple biopsies taken from the gastric
antrum, corpus and fundus. Patlents were re-evaluated
clinically and underwent a '*C-urea breath tast (UBT) at
1-24 months. Those with dyspepsia and/or
recrudescence of H. pyleri were re-endascoped.

Resuits Patient groups were comparable for age, sex,
smoking, occasional use of nanstercidal anti-inflammatory
drugs (NSAIDs), and current or past bleeding episodes. Six
and seven patients in the OAC,; and OBMT,; treatment

Introduction

The optimal therapy for Medwofmerer pyloss infeetion
remiding wncertain. Phe pioocer combination of  bis-
murh, metronidazole and  terracycline  hydrochloride
(BATT, or ‘elassical’ tiple therapy) was effective |[1-4],
bur poor compliwnce and resistance w onctronidazole
15.6] led w its replacement by peoton pump inhibitor
(PPO-based wriple thempies (7-140]. However, in the
clinieal serming, PP wriple therapics achieve eradication

0OR4-E01X £ 2002 Lippircolt Williams & Wkkins

groups, respectively, were lost 1o follow-up. Eight patients
waere non-cempliant, Two ulcers in the QAC,, group and
one in the OBMT,, group did not heal. By intention-to-treat
{ITT) and per-protaccl (PP) analyses, wicer healing rates
were B6% (67/78) and 97% {67 /69), respectively, for the
OAC\ group, and 82% (58/71) and 98% (58/59),
respectively, for the OBMT,; group. H. pyfori eradication at
10-12 weeks after treatment was 78% (61/78) and BB%
(61/689) for QAC,,, and 5% (46/71) and 78% [46/59) for
OBMTyg, by ITT and PP analyses, respectively {P> 0.1).
Side effects were more common with OBMT,,,. Relapse
rates of H. pyfori were 3% ang 2% for the first and second
years, respectively, Four H. pylori-negative patients
developed reflux symptoms, but only two developed
erosive pesophagitis between 12 and 24 months.

Conclusions QAC.; and OBMT,, were equally effective in
healing active duodenal ulcers and eradicating H. pyfori,
but GAC,; should be used as a first-line treatment
becausa of its betier tolerance. Eur f Gastroenterof Hepatol
14:1237-1243 © 2002 Lippincott Williams & Wilkins

lournal of G

1 logy & Hepatology 2002, 141237 -1243
Keywords: omaprazole, clarithromycin, amasxicillin, Blamuth tripfe therapy,

q pla therapy, duodenal ulcer, Helicob Pyfori

Depanments ol *Gastoenlerology and "Histopathalagy, Evangelismos Haospital,
Aihens, Greece

= F tor G.J. Mantzari
145 £1, Alhans, Greece
Tel: 1301 808 6967, e-mail: shad@auagr

W, PhD, 8B Strymonos Slreal, Kilissa, GR-

Recaived 1 March 2000 Ravised 30 faouary 2002
Accepled 17 June 2002

rates ranging from 70w B7% [11]. When omepraznole
wus shown o improve the results of BAT ceanneni by
enhancing the cfficacy and [essening side effeets and
durztion of treasment [12,13], the combination of
omeprazole, bismuth, meconidazole and etrreycline
{OBATY was proposed as the gold standard for the
wearmene of f pyders infection [14-17) Tlowever,
other investigators consider OBMT 1o be a ‘rescue
thierapy’ when other regimens have failed [18-22] In
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fact, a recent meta-analysis of 24 studies showed
comparable cradicadon rates of A, pplers foc PRI quad-
ruple and PPI riple therapies [IL]. However, the
comparative cfficrey and compliance of any of the PPI
tniple and guadruple rherapies have nor been studied
adequately in prospective clinical triais, Thus, the aim
of this prospective, randomized,  investigaror-blind,
single-centre tnal was to evalume the cfficacy of
omeprazole, amoxicillin and clardthromyein given for 10
davs {OAC)H) and OBATY in healing duodenal uleer
and cradicating . pyferd infection. o addition, the
study aimed o assess in the long-term the posr-eradica-
uon relapse rates of A ppferr infection and pariem
OULCOEC.

Methods

Between January 1993 and December 1998, 162 con-
sceutive  patients with an endoscopicalty  confinned
active duodenal wleer were evalnared for this pros-
peerive, randomized, investigator-blind. single-centre
study. Some patients had cxperienced ar least one
bleeding episode from duodenal uleer in the past,
Fthical approval was obrained. All patients gave written
consent hefore stndy enuy. Exclusion eriteria were
chronte aleoholism, chionic renal or hepatic Failure,
madignant disease, previons pasuic surgery, tremtment
with anticoagulants, treaement with antibiotics during
the month preceding study entry, and well-documented
allergy o any of the stndy drugs.

Endoscopy (Olympus GIF Q100 was performed on an
outpaticnr basis. Anv lesions found were graded for
severity 4], and biopsies were taken from relacively
uninvolved mucosa (away from areas of gross inflamma-
tion or erasions} of the antrum {# — 4} and bodv/fundus
(# =3} of the stomach, I'wo biopsy specimens {one
from the aneum and one from the body) were pro-
vessed imumediately for o mpid urease teso {eampylo-
hacter-like organisms west, CLO test, el West L,
Bentley, Australia). The remaiving seven biopsy speci-
mens were onented properly, fixed in 108 formalin,
embedded in paraffin, and processed for histology and
immunohistochemistry,

Patienrs with an active duodenal uleer and a positive
CLO test were randontized w receive one of the
fullowing treatments: (1) omeprazole (20 mg wwice daily
before meals), amoxicillin (1 g twice daily with meals)
and clarithromycin (300 mg twice daily with meals)
(OACH) or {2) omeprazole (as previously), bismuth
subicitrate (GBS, 12e-Nol, onc swallowable tabler con-
taining 120 mg bismuch four times a duy, before meals
and at night 2h afrer dinner), metronidazole {300 mg
three times a2 day before meals) and termeyeline hydro-
chluride (500 mg tablets four times a day, before meals
and a2t bedume) {OBMTk All pavents reeeived
omeprazole (20 my twice daily} for an additional 4 days.
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Any acid-suppressive drups were stopped ac leasg 3 days
before stdy caery and were not allowed during the
entire study period. Although pancens swere randemized
in the study on the hasis of a posicive CLOY rest ar the
index endoscopy, they were continued in the stady
only when histology confirmed £, prdesd infection.
Patents ot fuliilling this criterion were withdrnn
trom the study.,

Before and afrer treatment, patients raced their generd
wellbeing on o viseal anabegue seale (VAS) their
sviaproms wore also assessed and scored by asingle
physician [4]. Paticnts werse seen in the outpaticne
clinic when they vompleted the therapy. Complinee
with crearment was assessed by counting the returned
tublets of cach stody medication. Treatment-related
sithe effeers were ussessed by o quoestionnaire forn
Finally, a further appointment for endoscopy was ar
ranged,

Repear endoscopy was performed 10-12 weeks after
completion of therapy. Biopsies were obtained wsing
the same protocol. T'o assess the lonpg-teem effects of
treatment, patients were asked o reten for an annual
fallow-up endoscopy with gastric Dopsies, ff. prfess was
soupht on gastric blopsics by CLO resrs, hswology
(haemaroxvlin and eosin and modificd Giemsa) and
immunohistochemistey {rabbit wnd- A gvdesd wwonoelo-
nal antibody, Dakok Scvericy and activity of gasoritis
were also scored before and after tearment using the
Houston updute of the Svdney clussification [23]0 Cure
was defined as the absence of H pvfery infection by
CLO tess, histology and immonohistochomisery,

H. pyfori-negative patients at 12 months were asked to
umelerga a PC-urea breath west (LB and consolr the
outpatient ¢linic afeer 1 vear or whenever they deyel-
aped dyspeptic o reflux svioproms, Seymproouic pa-
tienes, irrespective of cheir A pyfor stutos, ws well as
patients with g positive UB'T, underwent cadoscopy
using the same biopsy prutocol,

Linduscopies and (L tests were performed by o single
physician {GIM) unaware of the patient’s ceatment
category. A physician unaware of the patient’s Ristory
and endoseopy performed randomizadon, assessment of
symptoms and assessment of complisnee with treat-
ment. Histology way assessed by an experienced gastro-
intestinal pathologise (KI') unaware of the patient’s
STALUS OF (ECaTMEent category,

Stalistical analysis

The primary end poines of this seady were endoscopic
healing rates of dusdenal wleers and eraclication of /.
prfort 10-12 weeks after therapy, Secondary end points
were the influence of demographic and clinical para-
meters on enadicanan of M. pyford, relapse e of £,
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priori dofecnon and  duodenal nleer after 12 and
24 months, and de novo development of post-cradica-
ton reflux ovsophagitis.

The results of treamment were anulyvsed by the inten-
tisn-ro-treat (UT71) and per-protacol (1) merhads, 'The
former included only patients with confirmed evidence
of J. pvlers infection and dundenal vleer before e
ment bur alse mcluded as treatment Tailure patients
who did not return for re-evaluation after reatment.
The Jatrer mcluded oaly patients who were eligible tor
evaluation at cach specific visit. Comporisons herween
the two teatment groups were made using the Mann -
Whitney {7 rest and the chi-squared west or the Fisher's
exuct rest, where appropriate. Exact binomial  93%
confidence intervals were caleulated for H. pyfors eradi-
cauen, Multivariawe logisric repression analysis was
performed o evaluate the effect of porential risk facrors
on the poweome of teatment, including age, gender,
smoking {vesfne), bleeding uleer {(yesfne), uleer size
(<< Tem, = 1 em), discase duration, gastritis score (se-
venty and activityd in the antrum and corpos of the
seomach before eradication, aleohol use (social drinking/
nol, and aceasional nensteroidal anti-infammarory drog
(NSATITY use {oceasionalfnod, Elaboration of dara was
accomplished by the Swagraphics Seatistical Package
(8817, P of less than 5% (twossided} were
considered significant.

valnes

Results

Overall, 162 patients were evaluated for the study, Lut
149 patients were tinally randomized o receive OAC,
L =78 or OBMTy (2= 713 (Fig. 1), Six and seven
patients in the OAGH wnd OBRIT gooups, respee-
tively, felt well and did not retwrn for endoscopy at
week 1 Three and five patients in the OAC, and
ORMTy groups, respectively, were  non-compliant
(= 95% of drugs taken). Thus, PP analysis was based
on 69 patients in the OAC, group and 59 padieats in
the OBALT) group. The demographic and  clinieal
characteristics of patients st randomizacion (171 analy-
sistand of padents compledng the trial (P9 analysis)
are preen n Pable 10 There were noo significant
differences iy any puticnt- or disease-relared  para-
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Fig. 1

162 patienis evalualed

149_[.);&@-[-3 randomzed a-n_d rrea_l

OAC,,n = 'ﬁé']

B 1ol 1o Followe-up
2 non-gompliant

7 lost 10 follow-up
5 nan-gomphant

LED analysed at prircary end pcinl_

I 69 analysed af primary cnd po]nt—|
-

11 traatmert failures
4 lnat to folow-up

[_1 3 trealment failuees
- 0

F;;m};d at manth 12]

[ 1 Ht pyiori retapse |

1 died
1 {osi to fallow-up _‘

46 analyzad zt aonth 12 I
- —

T T

1 H. pylori refapse ¢

2 losi to tollow-up
.i

i 43 analyzed at month 24 |
) _

I 51 analysed a1 month 24

Flowchart of patients and reasons for discontinualion,

meters hetween treatment groups at seudy enory or
seudy termingtion.

At entry, all diagnostie teses for H. pplbrs (CLO test,
histology, immunchistochemistry) were 100% concor-
danr.

Companison of VAS scares between che OAC, and
OBMTyy groups before and afrer crearment was noe
significantly different. flowever, there was a significane
improvement lbenveen post- and  pretreatment VAR
seores within cach group. The median value of che
VAS score fell from 85% to 15% in the OAC, group

Tanie 1 Patienl demographics and clinical characteristics®

4D 116-68)
Sex (MIF) 40028
Distasa duration fyears! {mean, range) 4.1 (=17}
Renent/past bleeders 20
Smokers 54
Secal drnkars an

Cecasional NSAID users

33

* Dufferencas batwaen groups wena nat significant.
MNSAID, nongtergidal anti-infarmatony drug.

Intentor 1o treatl

OACyg {n - 78] OBMTy; [n = 71)  QAGy: {n— 699  QBMT,; [0 — 59)

40.5 (17~ 701

Per protocol

40.5 (17 70}

39 {16-69)

3536 45434 25430
S0 01-148) 4001-17) 50{1-18)
az 20 az
52 48 42
28 5 4

28 a7 23
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{FP<0.001) and lrom 82% o 20% in the QBNL,
group {£ < 0.0001).

Endoscopy at 10-12 weeks after therapy revealed that
all except three duedenal ulcers had healed. T'wo
patients had received OAC; and one OBMT, withour
cradication of the H. prfard (Table 23 Ac index
endoscopy, two patients had large (2 20 mn) uleers
and one patienc bad kissing ulcers and severe duodeni-
us; they were heavy smokers (2> 30 cigaretres/day),

The I'TT and PP rates for nlcer healing and cradication
of H. pvleri are given in Table 2. There were no
significant differences in uleer healing rates Lemween
OAC] and OBMTyg. Although OAGw was superivr to
OBMTg in cradicating H. priers, differences were nat
significant, Multiple logistic regression analy
that simoking was the only independent factor related
significantly 1o eradication failure (Table 3). When
correcred for demographic and clinical confounding
factors, the statstical analvsis revealed no superiority of
any regimen in enadieating M. pyfars i bleeders,
smokers of occasional NSAID vsers, Iradication rates
for ceeasional NSATD users were 76% (25/33) and 85%
12327} in the GAC group, and 63% (19%29) and 77%
(8123) in the OBMTyy group (IT'T and PP analvses,
respectivelv). Eradication rates for NSAID non-users
were 80% (36/43) and 0% (38/42) in the OAC) group
and 67% (Z8/42) and 78% (28/30) in the OBM Ty, group
iUTT and PP oanalyses, respectively). There were no
sigmiticant dilferences by I1T ar PP analvsis reparding
eradication rates in NSAID users or non-users between
the two arms of the study or between users and non-
users i cach arm of the study,

reveuled

Eight (4.9%) paticnts were non-compliant (< 936 of
drugs wken). Three had reecived QAU but stopped
teearment before the fifth day becanse of nanses, head-
ache, and diarshoea, respectively. Five patents had
received OBMTia but stopped treatment hefore the
fourth day because of nausea (33, menllic aste (2),
headache (1), vomiting (1) and dizziness (1), [2iffer-
ences in compliance between groups were not signifi-
cant. In general, QBM Ty was associated with a much
higher incidence of side effeets than OAC,, (77 < 0.01),

Taeie 2 Ulcer healing and Heficobacter pylor infection sradication rates

2002, Vol 14 Ne 11

Teble 3 Multivariate logistic reqression analysis of independent
risk factors for failure to eradicate Helicobacter pylori

OR 95% 1 Fyalue
Gendur 0.4an 030-2.05 064
Age 075 0.27-2.08 058
Bleedirg ulcer 213 h26-5.35 308
Ulcar sive 1.08 45 - 289 ©.99
Dhscase duration a.gan Q19-1.07 061
Use of NSAIDs (2] 0.37-2.77 088
Sacial drinking 140 0.35 -4.80 1.05
Currenl smoking 375 1.40-6.10 (1]
Gastritis (anrim| 095 0.40-1.7% 08
Gastrihs (corpus) 085 0.30-1.85 .68

Cl, vonlidence interval, NSAID, nonsteiocal ant-inflamniatary drug, OR. odds
rahio.

but these were nosely minor s
not interfere with daily acrd
paticnts from completing the i

d easily alerated. did
sooand did nae peevent

L

[

MNegative CLO tesrs hue positive histology and immu-
nocvinchemistry for A peferd were found in chree
puticnts. The density: of M pydrs poputation was
praced as approximately 1 (ranpe 0-3) These patients
were considercd as treatmeno failures. Tuleed, 8-
Hrmoenths after trearment, these patients developed
dyspepsic, Follow-up endescopy revealed relapse of
dundenal uleer; the CLAY eses were positive snd the
density of A, pyferd population was 2-3.

Annual follow-np endoscopy was performed i 108
patiems who were H. pv/ord negadve ar weeks 10~ 12
after crearmenr (3461 patients in the OAC, gronp and
4646 patients in the QBN group; sce Fig 1) Fao
of these patients, one in cach anm of the study, were
H. priori negative, but they developed heartburm and at
cndoscopy grade I erosive oesophagitis was  found.
Ninety-cight patients had remained entirely asympto-
marnic thronghout this period, and endoscapy was nega-
tive. However, H. prlord infection relapsed in thee
patients {one in the OACEH group and owo in the
OBM T group); the annnal relapse rare was 3%,

Fradication failures as well as non-compliant paicnes
were {ollowed up in the outparient clinie, When
dvspepric symptoms recurred, these patients underwent

Hea'ing of ducdenal ulcer

H. pylart eradication rote

{n, B, 95% CI) [r2, %, WS CI)
Treairment greup mr FR ImT PP
OAC 67/78 (B6%) B7/68 197%) B1/78 (78%) 61/69 (Ba%W)
(78-84%) (83.0 - 111 .0%) 68 -865%) (80 -06%]
0BT,y GET1 (820) B8/5% (0H%) ABST [BEW) 46/59 (78%)
81 -57%) 194 - 102%) [47 -8 3] {77 - 79%)
Pralue o8

Cl. cenfidence imterval: [TT, intention ta treal; PP, per profocol,
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cndoscopy that revealed a relapse of nleer and the
presence of M pyleri. AN relapses occurred 8-
11 months after treatment failure.

Ninety-four H. ppferi negative patkents were re-evaluated
berween 23 and 25 months post-trearmenc (Fig. 13, Three
patients were lost to follow-up and one had died. Two
patients were found positive by UBT. Endoscopy was
negarive but histelogy confirmed the relapse of infection.
Anather two . pylerd-negative patients developed endo-
scopy-negative reflux sympeoms, Thus, the overll re-
lapse rate of H. pylord av 2 years was 5%. During this
peniod, 4% of the patents developed reflux symproms,
but only two of these had mild ernsive oesophagitis.

Discussion

in this prospective, randomized, investigator-blingd, sin-
ple centre study performed in unselected, consecutive
Greele patienrs with active duodenal uleer, QBMT,
was not superior w QACGy in healing duodenal ulcers
or cradicating and preventing recrudescence of A,
prleri infection. In facr, chere was a 10% therapewric
gain for OACH over OBMT 5 These results are in
aceordunce with recent stadies [18-22] and a large
mera-analysis [11], which have shown comparable era-
dication rates of ome prazale-hased triple and guadruple
therapies. Similar resalts have been reported recently
mtnals of lunsoprazele-based wiple and  quadruple
therapies [24,23]. In addidon to rherapeutic cfficacy,
compliance was much butter with the QAU reimen.
More patienzs on QBMT4y were withdrawn from the
sty due to oreatment-related side eftects, and signifi-
cantly more paticnts developed minor adverse events
not leading on to il discontinuartion, Again, this was
similar w repons for lanseprazole-based  eriple  and
quadruple therapies [24,25], although complitnee of
BAMT can undoubtedly be impraved with a new all-in-
onc formulaon [26], These results suggest thar QBMT
sheuld be reserved as a ‘rescue’ rather than a firse-lne
therapy for the erudication of &, pyfors infection,

Various factors, such as antibiotic resistance, smoking,
and durarion of treatment, may aceonne far the disere
pant performance of OBAT in this and other Ruropean
trials, In the OBATT, group, meoonidazele resistunce
might bu responsible for the relatively low eradication
eres of . pplers infeeton. Unfortunately, we are
unable o produce data on pretreatment sasceptibiliey
ol N pyfers becsuse this study was performed before
methods of cudturing Ao prderd were available in our
hospital. THowever, the prevaleace of i, ppfent metroni-
dazole resistance in Grreece was reported o be 465 in
1991 |27). "The primary resistance of H. pplord strains
selated from Greek patents in the ACT-10 [10] study
was 3%, More recenty, in a Eurspean collaborative
study of 22 cenwres from 17 Luropean countries, the
primary resistance of H, ppdord strains solazed  from

Greek patients never treated with metronidazole o
clarithrumycin was 47% compated with an average of
33% in other centres (Dr A, Ments, Pasteur Instituee
of Athens, personal communication). This Hgnee was
the highest among Western European couneries parrici-
pating in the study and one of the highest in Europe.
Assuming that roughly 50% of our patients carried
metronidazole-resistant steains, OBMT has overcome
to a certain depree metronidazole resistance. Even so,
we did not observe the complete overcome of metroni-
daznle resistance by omeprazole-based quadruple chera-
pies reported in European studies [16,17). Our results
are similur to those of Phull & af [28], who reported
eradication rares of 65%, 60% and 60% by BAMT,
20 mg)BAT and O{40 mgdBM'T, respectively. This
is an important reason why OBMT should not be used
as a Hrst-line therapy in countrics with a high preva-
lence of merronidazole-resistant straing of A, pyfoe.
The use of OBMT as frst-line therapy for H. pylord
infection is probably justificd only for patients harbour-
ing /f. pylort strains sensitive to metronidazole.

Clarithromyein  resistunce may also have influenced
cradication rates of A pyleri infection in the QAC)
arm of our study. Bervween 1991 and 19935, no primary
resistance of H. pylord o clucithromycin had  been
detected in adule Greek padencs, although 3% of
dyspeptic children harboured  clarithromycin-resistant
strains [10]. [However, clarichromyein reststance was
recently 1% compared with an average of 10.5% in
Europe (AMeotis, personal communication).

Duration of treatment may influence eradication rates,
The choice of a 10-day OAC regimen was based on
allegations that a 14-day regitnen may be longer but a
7-day course shorter than necded. [0 seems thar this
issue hus now resolved in Furope, although 10-day
rcgimens prevail in the DSA. However, it has been
reported tecently thar prolonging (AL trearment from
6 1o 12 duys In patients with non-ulcer dyspepsia in-
creases the therapeutic gain by 21% [29). OBAT was
given for 10 days becavse of repores claiming fewer side
effecrs and improved complisnee without compromis-
ing efficacy [12]. Indeed, while this work wos in
progress, de Boer e @f, [14-17] teported thar even s 7-
day OBML regimen ideatical to ours may cure mare
than 0% of paticnts carrying metronidazole-resistant
straing, The same group has suggested thae lansopra-
zole-based quadruple therapies maintain cfficacy even
if their duradion is reduced to 4 days [30] or even | day
{31]. Nowever, cradication rates achieved by a 7-day
OBMT in patienes with bleeding uleers were signifi-
cantly higher than chose achieved by a 2-day OBALT
[32]. It is possible, therefore, thar shartening the dura-
tion of OBMT may compromise efficacy in a popu-
fation with 2 high prevalence of mertonidazole-resiscane
it pylort strains.
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Although smoking reduces M. prfess cradication rates in
triple thetapics [4,33-33], the reduction in cradication
rates of . pyford infection was cqual jn buth arms of
this soudy, This study s wlso in apreement with
Kamada er @f. ]33] that severity of gastrits may inHu-
ence the outcome of S7. pylard treatment.

Recrudescence of I pyferd infection at 12 and
24 months Jay within the expected runge  [35.36).
Furthermore, the rate of de nove development of post-
cradication oesophagitis was also very low. No siagle
factor conld aceount for the development of oesophagi-
ths, beeause all these patients had moderate o severe
corpus gastrits before wcatment and adopted a iiberal
lifestyle in the post-eradication era hy resuming smok-
ing and gaining signtficant body weight.

In conclusion, OAGH and OBM T, were eqnally effec-
tive in healing duodenal uleers and cradicating  /f,
pyvdort, Hlowever, OBM' Ty, did ner achicve its actribored
very high eradication rates probably because of metio-
nidazole tesistance, duration of treatment, or any other
confounding facter. Based on evidence, PPIL triple
therupies should be preferred in arcas with a high
prevalence of metonidazole resistance, and OBAT
should be reserved as o ‘rescue’ therapy for patients
failing to eradicate H. pylori on a PP wiple therapy.
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Appendectomy
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5ummary

Afms. Helicobacter pyior has been found in the upper gastrointestinal tract; it s incrimirated as
aetiolpgical factor in various pathological eonditions. This prospective study assesses tha.presence of
_ this microorganism in the append:\: flora am:l the pmszhle mle af lts mfc('tlon in the wthngmesa uf

acute appendicitis.

Metbods: H, pylori was 1n\'esugated in 46 consecutive patients undergomg emergent appendectomy
for presymed-agute appendicitis. Blaod sample for serological test of H. pylosi infection was drawn
before opel ation. ‘The: removcd appendm spec:men was SER med for H )alon, conﬁm'ddon was madeg

o a.ssomai&d" ELL) r.il"iect
 Asmpeation:

Introduction

The culture of Helicubacler pyvlori and its recogni.
tign us spiral bacterium of the genus Campylobacter
hias been achieved in 1982 1] 11 i5 a Gram-nepative
organisem that is related in high incidence to low so
cioeconemic conditions and is associated with vari-
vus gastro-intestinzl diseases [2). The oral cavity has
been implicated as a reservoir of its syslemic infec-
tion [3]. but this has not been confirmed as impor-
tanit factor [4]. Although, it is the commonest chron-
iz infection, nowadays, the exact way of transmission

is unknown. Tt has been isolated from human faeces
and the fecaloral sequence might be a route of in-
fection [5].

The stomach is the lrequent site of H. pylori colani-
zation. An infection by this organism has been found
in almest all patients with active chronic gastritis, in
up to 90 per cent of those with duodenal ulcer and
about T4 per cent of thase with gastric aleer [6, 7).
Furtherrnore, it is associated with an increased risk
of gastric adenagarcinoma ¢onsidered as conlsibut
ing factor |8): its eradication could reduce the inci-
dence of gastric cancer [9). H. nylori has beea found

Bwiss Surg 2002; 8: 110-112
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in association wilh MALT (mucosa-assnciated ivmphoid tissae)
wimphome of the stomach 110] and reclum [1T1k a regression
of the iesion has oilowed the successlul eradication with an-
Libiulic Lherapy.

There is mited anowledge adout H. pylori existence outside
the gasttu-dvodenal region. The presence within the apnendix
and ils possibie role (0 Lhe aeticlagy of acute appendicitis has
ol been investigated adeguately. There ave very few studies
un this topic [12-14). This prospective trial was designed to
cuntribute further by confirming ar not these results.

Patients and Methods

This study inciudes 46 consecutive patients, in whom an emer-
gent appendectamy for presimed acute appendicitis was per-
formed n war Jeparlment over a period of sik months (the
second hall of 2000). There were 24 women {52%) and 22 men
[48%) with mean e of 4% years (range 16 to 72 yr.). Nore of
them kad a history of previous H. pylori known infection or
eradication therapy. They sulfered lrom a right ibac fossz pain
amd had the chinical signs of acute inflammation. The detzils
of abl pazients underwent appendgectomy in our depariment
aver the past twenty vears were relrieved from an ejectronie
Catabase. Thev include a toizl of 1546 patients (women 31%,
mean age of 51 with raurde 13-37 vears), who suffered from a
right ilac Jussa pain and had an emergenm operation for pre-
sumed acute appendicitis,

RBoood sample e serological lest of EL pylori infection was
drawn before vperation. An engyme iinked immunosorbent as.
say (ELISAY was performed (Kiu H. pyloriCHECKY, MEGA.
L.AB, France) using a combination of human anti-1gG with high
purity proteins of Bl pylon fur the detection of H. pylor [gG
antidodies.

The removed appendix specimen was sent for histopathnlogic
examinalion 17 every case asking the assessment of inflamma.
tinn; it was staiced (Giemsa stain) for H. pylori detection. The
intensity sf inflammativn wag graded from 0 ta 3 (0 - no in-
flammation, 1 = seraus, 2 = purutent, 2 ~ gangrenous or pey-
{foration}.

The presence of H. pylori in the appendis specimen was regarded
as posilive after microscopic recognition and coniivmation by
PCR anaiysis. Statistical analysis was made using the chisguare
test, Statistically significant was regarded when p < 005,

Results

The demographic characieristics of 46 studied patients did not
differ with those of 1546 patients undergoing appendectory
for presumed acute appendicilis.

The histopathelogic study of the removed specimen showed
negative resulis for inflammation in eight czses (17%), serous
inflammation in 12 cuses 126%). puruleni inflaramation in 17
cases (3T%) and necrotic inlfammation in nine cases (19.5%),
NMone other pathology was revealed :n these cases.

The above results did no: differ sign:dicantly with those iound
in the total of 1546 patienls (p > U053 The lztter inciuded
regative results for inflammation {189%). serous inflammation
1308, purulent infiammation {34%) and necrotic inflammation
(1750

The serology of the Blowd sample was positive for H. pylori
infection in 18 our of 48 palients (39%). In all of them acute
inflammation of Lhe appendix was found in the pathology {se
raus 33%. purulent 39%. gandrenous 28%).

On the other hand. all specimens negalive for inilammation (8
casest belonged to the seronegative patients. In the seroneda-
tive patients the pathology was different of that above men
tioned in the seropositive patients ino inflammation 28.5%, se-
rous 21%, purulent 36%. gangrenous 14%) The differences be-
tween serupositive and seronegative patients were statistically
significant. My inllamation U vs 285% (p < 0.00), purulent
and gargrenous inflammation 67% vs 50% {p < WUS)

All these results of H. pylori sevoingy and histopatbologic
sirace of appendicitis are combined compleely i Table L
The microscopic investigalion in combination with the PCR
analysis confirmed the presence of B pylori in the appendix
sprecimen in two tases (4%) Buth cuses were dealing with gan-
grensus miammation of the appendix and positive seroiogy of
the blond sample,

Discussian

H. pylord 186G antibndies were detected by the applied serology
of the blocd sample in 39% of the included in this trial other-
wise healthy patients. Based on the unselected consecutive pa-
tients, despite the small numier of them, we could postulate
that this percentage might reflect the sercpositive rate in the
heaithy population. Likewise, in anuther study irom 2 Europe-
an cauntry, the mean H. pylori prevalence was 51%. However,
it was increased with age from 23% in young people with age
of 2029 years to 68% in those up 1o 70 years {2).

The accordance of both demegraphic characleristics and his-
tapathologic resuits of 46 studied patienls with those in the
total of 1546 patients indicates reliab.e study cohort. In this
trial the percentage of negative for inflammation histopatho-
logic findings after appendectomy for presumed acute appen-
dicitis rises to 17%; this is in absolute agreement with other
trigls, in which it is ranged from 15% to 25% |15-17].

Acute appendicitis was confirmed in all of gur seropositive pa-
tients; all negative cases belonged to the seronegalive patierts.

Tabte | Combination of H. pylon serofogy with histupathologic grade of the apgendicoal inflammation. The values mn parentiicss are

ey Cenl
T Histopathologic grade T
H. pylari serology No inflammation Serous Purulent Gangrenous Total
Positive ] 6{3 7 (39) S {28) 18 {39}
Negative 8(28.5) B (21} 10 (36) 4 {14} 28 {81}
Total 8{(17) 12 (26) 17 (37) 94{19.5) 45 {100;

Swiss Surg 2002; 8: 110112
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In addition, the incidence of purulent and gangrenous inflam-
mation, whicl indicates the severity of the condition, was sig-
nificattly higher in the seropositive than in the seronegative
patients {67% vs 50%. p <« D.US]. There is no reasonable expla-
natian far these remarkable notes, since all cases were oot ac-
companied by H. pylori colanization io the appendix. The Jatter
was documented in just two patients (4%); they were sermpos.
itive ard had gangrenous inflammation. This could be ex
plained by the lymphoid tissue hypertrophy coused by the
chronie stimulus of H. pylori infection. Furthermore, the abave
possible pathogenetic mechaaism has been proposed for the
development of MALT lymphoma [10, 11].

Twe other trials have failed to confirm the presence of H. pylori
in the appendix and its association with acute appendicitis {12,
13].

Histology may reveal organisms with morphological appear-
ance like H. pylor, but PCR analysis is considered the “gold
standard” that could identify the specific H. pyleri strain con
firming the dizgnosis {13, 14|

in conclusion, we would say that this study has revealzd pres-
ence of H. pylori in the appendiz specimens. Altbough, this
colonization is not implicated directly in the aetiology and
pathogenesis of acute appendicitis, its presence cowid resull
mure severe inflammation.
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ABSTRACT

In the past year the main interest was focused on the role
of family for transmission of Helicobacter pylori to
children; the evaluation of noninvasive diagnostic tests,

especially in young children; extra-intestinal clinical mani-
festations; the lack of consensus on treatment; and the pro-
blem of high resistance of the microorganism to anabiotics,

Introduction

M any papers have been published for Helico-
bacter pylort infection in childhood
regarding epidemiology, mode of transmission,
possible protection by breast milk, its relation
with clinical symptoms, the reliability of non-
invasive diagnosnc techniques in children, and
the problem of antibiotic resistance.

Epidemiology

Although H. pylovi infection is common world-
wide, the time of acquisition is unclear. Malaty
et al. [1)investigared this issue in a cohort of chil-
dren selected retrospectively from a population
followed up for 21 years. A, pylori was dercered
serologically in 8% of the children aged 1-
3 years. By age 18-23 years, the prevalence of
infection was 24.5%. The median age of sero-
conversion was 7.7 years The rate of seroconver-
sion per year was 1.1% and was higher among
children aged 4-5 years (2.2% vs. 0.2% at age
18-19 ycars).

However, it has been difficult to assess accu-
rately the route of transmission. Herbarth et al.
[2] investigated, by 13C urca breath test, a total
of 3347 school beginners in Germany, and the
H. pylori prevalence was 6.5%. Among urban
children, the risk was significantly associated
with contact to pet hamsters and travel to Asian
countries. Among rural children, H. pylori posi-
tivity increased significantly with the following

Correspondence: Eleftherin Roma-Glasnikou,  First
Deparunent of Pacdiatrics of Athens University, Athens,
Grecce, Aghia Sophia Children’s Hospital, Athens 11527,
Greece. Tel: + 30 10 746 7852; Fax: + 30 10 775 9167;
E-mail: romaZel@otenct.gr

© 2002 Blackwell Publishing Ltd, Helicobacter, 7. 50-55

risk factors: drinking water from nonmunicipat
sources, more than three children living in 2
houschold, and contact with pet hamsters.

Tindberg et al. [3] in a cross-sectional study,
found that 16% of children aged 10-12 years
were infected. The scroprevalence was 2%
among children of Scandinavian parents and
55% among children born from parents origi-
pating from high prevalence arcas. Infection
among classmates was not a risk factor for
H. pylor infection. They conclude that intra-
familial transmission is far more important than
child-to-child transmission outside the family.
The H. pylori prevalence in the parental genera-
tion may be a crucial determinant for the
child’s risk of contracting the infection. Wizla-
Terambure et al. [4] also conclude chat the source
of H. pylori infection is intrafamilial rather than
from a community, such as nursery or school
attended at a young age. A high risk of intrafamilial
infection was also shown by Taneike e al. {5].

To the contrary, in 2 recent study, Malaty eval.
{6] highlight the importance of factors outside of
the home for transmission. Children living in the
most crowded day-care centers were at greater
risk for F1. pylori acquisition. In addition, breast
feeding plaved a protective role against the
acquisttion of A. pyfori infection.

In a Japanese study, Okuda et al. [7] also con-
firmed the protective role of breast feeding on
H. pyloriinfection in early childhood. The mean
period of breast feeding of those with a HpSA
positive test was 5.3 months, while for the neg-
ative group it was 7.8 months (p = .02). They
speculate tEat breast feeding offers some form of
natural pretection from H. pylort infection in
carly childhood, probably due to high levels of

lactoferrin in the human milk. A low prevalence
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of infection in children, who were fed with
breast milk containing high levels of ant-
H. pylori antibodies has also been reported [8.]

Kitagawa e al. [9] investigated the possibility
of maternal transmission of A. pylori in the pen-
natal period. They conclude that vertical trans-
mission during pregnancy or delivery 1s unlikely
as a route of mother-to-child transmission of
H. pylori, while horizontal infection through
breast feeding may occur.

Clinical manifestations

It is clear now that H. pylori infection is related
with moest upper gastrointestinal disorders in
children. In a retrospective study of a cohort
of 2530 symptromatic children, who underwent
endoscopy over a 9-year period, primary peptic
ulcer disease was diagnosed in 2% of children
and H. pylori was identified in 54% of children
with peptic ulcer. The prevalence of infection
was higher in children with duodenal ulcer
(60%) compared to those with gastric ulcer
(20%, p < 001) [10].

The role of FI. pylori remains unclear in chil-
dren with recurrent abdominal pain (RAP} and
has been one of the most debated topics. Reliable
studies are hard to find. Ozen etal. [11] found
that 60.3% of children with RAP were H. pylori
positive and symptoms disappeared in 87% of
children after eradication compared to 41% of
those in whom infection was not cured. Uc and
Chong [12] reported an improvement of dys-
peptic symptoms in 16 H. pylort infected chil-
dren with gastritis, but results are subject to
eriticism [13]. On the contrary, Wewer et al. in
a double-blind treatment study of FI. pylori
infected children and RAP did not provide evi-
dence for a causal relationship between RAP and
I pylori (14)].

H. pylori is the major cause of antral gastritis
and duodenal ulcer in children and is considered
as risk factor of primary gastric MALT lym-
phoma [15]. Studies report that this micro-
organism is not only a gastric pathogen, but causes
extra-intestinal manifestations in children such
as unexplained iron deficiency anemia, even in
the absence of gastrointestinal bleeding [16-18].
Lt has also been considered as an etiological agent
of unexplained short stature and growth delay
[16,19,20]). Dental caries were more common
among A. pyleri-positive children but a causal
relationship between H. pylori and dental carnies
is unlikely [21].

© 2002 Blackwell Publishing Ltd, Helicobacter, 7. 50-55
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Diagnosis

The indications for detection and the recom-
mended diagnostic methods have been proposed
in a consensus organized by a European Pediatric
Task Force on H. pylori as well as in the state-
ment of the NASPGHN [22,23]. Concern has
been raised on the validation of noninvasive rests
for assessing H. pylori infection in children,
since most validated studies in children included
only a small number of patients. Accuracy of
most tests is lower in young children if the cut-
off values used are the same as those established
for older children or adules [24].

Intvasive tests

Invasive tests diagnose both Lafection and disease,
are invaluable for excluding scvere gastroduodenal
pathology and remain the ‘gold standard’.

Luzza et al. [25] found antral nodularity only
in the children infected with A, pylori (40.5% vs.
0%) with a specificity of 100% and sensitivity
of 40%. They conclude that the endoscopic pat-
tern of antral nodularity identifies children with
H. pyloriinfection, severe gastritis and increased
lymphoid follicles. Antral nodularity and posi-
tive CagA scrology could be considered as even
more relevant markers of severe gastric inflam-
mation in children with . pylori infection {26].

Antigastric autoantibodies (AGA) [27] as
well as proinflammatory cytokines [28] were
detected in significantly higher concentrations
in the gastric mucosa of H. pylori-positive than
H. pylori-negative children.

Eshun etal. [29] compared immunchisto-
chemical and silver stains of pediatric biopsy sec-
tions for the identification of H. pylori infection
with chronic inflammation and a negative urease
screening test (CLO®). They recommend the use
of immunchistochemical staining rather than
silver staining in the evaluation of urease negative
gastric biopsies demonstrating chronic inflam-
mation in children.

Noninvasive tests

Urea breath test

The BC-UBT is a reliable method and has been
used for the assessment of H. pylori gastric colo-
nization and post-cradication therapy in older
children, with a high specificity and sensitivity.
However, this test needs 2 validation in children
less than 2 years old.
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Imrie et al. [30] studied 72 children tess than
4 years old. Results could not be analyzed m
12.5% of the children because of inadequate
breath samples, indicating that the test is tech-
nically more difficult to perform in young children.
In children older than 2 years, the spectficity and
positive predictive value (PPV) of the test was
96% and 80%, respecuvely, compared with the
gold standard invasive tests. However, values
decreased 10 91% and 50% in children less than
2 years old.

Serology

Scrological testing to diagnose H. pylori infec-
tion in children s stll controversial, although
commonly used in clinical practice. Because of
the controversial results obtained with children,
the consensus statement previously mentioned
considered serological testing to be less reliable in
children than in adults, but further validanon studies
and improvement of tests are warranted [22].

Kinderman et al. [31] evaluated two commer-
cial enzyme immunoassays (EIAs), testing [gG
and IgA responses for diagnosis of H. pylor
infecuon in children. They conclude that the
specificity of commercial serological tests is high
in children when the cut-off values obtained
from adults are used. In contrast, sensitivity is
variable, with a strong age dependence in some,
but not all of the tests.

Tindberg ct al. [32] also evaluated the accuracy
of serologic diagnosis of H. pylori infection in 695
school-aged childeen using 13C-urea breath test
as reference. They conclude that with an adjusted
cut-off level for the enzyme-linked immuno-
sorbent assay (ELISA), it was found to have an
adequate performance in a pediatric population.

The rapid whole blood tests to detect antibodies
against H. pylori have been used as a sereening
teol by primary care physicians and pediatricians,
although they have not been recommended by
published consensus conferences for both adults
and children. Kindermann et al. [33] evalvated a
rapid whole blood test (BM-Test). Almost half
of the H. pylori infected and 10% of the non-
infected children were misclassified by the
BM-Test. False-negative results are not related to
young age or ethmc groups. They conclude that
poor performance makes the test unsuitable for
epidemiological and clinical use in children.

Stool rest
Data concerning the reliability of the roninvasive
H. pylori stool antigen (FpSA) test in children

Roma-Giannikou et al.

were satisfactory [34]. Although HpSA isa con-
venient tool, especially for children, for the pre-
treatment diagnosis, however, its applicability in
monitoring eradication therapy has been contro-
versial as the assay can detect dead or partiaily
degraded bacteria long after actual eradication,
thus giving false positive results [35].

Konstantopoulos et al. [36] evaluated HpSA
in 2 large cobort of children and compared it to
invasive techniques and the BC-UBT. They
found it to have a sensitivity of 88.9% and a spe-
cificity of 94% in symptomatic children, while
for the DBC-UBT u was 100% and 98.9%,
respectively. However, in healthy toddlers, the
HpSA performed as well as DBC-UBT with
excellent concordance. There was no age
dependency of the stool results, and changing
the cut-off did not improve the accuracy. Thus,
HpSA seems suitable to monitor the success of
anti-H. pylort therapy.

Salivary test

Data on the accuracy of salivary anti-H. pylor:
IgG antibodies are limited. Bode etal. [37)
compared a salivary antibody test (ELISA) wo
13C-UBT. The sensitivity and specificity of the
saliva test were 80.9% and 95.3%, respecuively.

Treatment

No randomized controlled trials have been per-
formed in children, Therefore, the ‘steering com-
mittee’ of the European Pediatric Task Force
on H. pylori [38)] announced the creation of the
Paediatric Evropean Register for treatment of
H. pylori (PERTH) with the aim to collect data
on efficacy of different regimens and to sub-
sequently try to reach a consensus on treatment.

In a double-blind clinical study [39), 2 uiple
therapy, consisting of omeprazole, amoxicillin,
and clarithromycin (OAC) for 1 week, was
compared with a dual therapy of amoxicillin and
clarithromycin {AC). Eradication of H. pylori
was 75% and 9.4%, respectively, A lower
eradication rate (64 %) with AOC wriple therapy
of children in Brazil was found [40] in an open
trial.

An effective triple therapy was found in an
open, randomized study by Shcherbakov etal.
[41]. The proprictary omeprazole (AstraZeneca)
was more effective than the generic formulation
{eradication 88.8% vs. 80.0%). An cven higher
eradication rate (94%) was found by Chan et al.
[42}1n a prospective study of 2 1-weck quadruple
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therapy with omeprazole, clarithromycin, amoxi-
cillin, and metronidazole,

The high rate of H. pylorf resistance to anti-
biotic treatment regimens in children is a con-
cern {43]. Thus, a European multicenter study
on the resistance of H. pylori to antibiotics in
children by the European Task Force on
H. pylori is currently carried out.

In a European multicenter survey [44] of in
vitro antimicrobial resistance in H. pylori, resist-
ance to clarithromycin was bigher 1in children
(17.3%) and in teenagers (13.6%), in comparison
to all other age groups (8.2%). A significantly
higher rate of resistance to clarithromycin and
mctronidazole in f7. pylori strains was found in
natives of southern European countrices.

High clarithromycin and metronidazole
resistance have beer found in different geo-
graphic arcas (45,46]. PCR-RFLP had a high
sensitivity (92%} and specificity (100%) for
determination of clarithromycin resistance gene
mutation, providing a rapid and aceurate
approach to  detect clarithromycin-resistant
strains within 24 hours [47].

Pretreatment  antimicrobial resistance of
H. pylori has been found to have a negative
impact on treatment efficacy [48-50). Whether
the wide use of antibiotics for common infec-
tions influences the antibiotic resistance rate of
H. pylori strains remains an unsolved question.
Recently, Bontems ct al. [51] studied the evolu-
tion of primary and secondary resistance in a
large series of Belgian children during the last
12 years. Resistance to amoxicillin was not
observed. The rate of resistance to imidazoles
was 18% and remained constant throughout
the period, whereas primary resistance to mac-
rolides increased from an average of 6.0% before
1995 10 16.6% thereafter, which did not appear
te correlate with macrolides preseription habits.
Secondary resistance developed in 46%. In a
similar 2 years study [52] on clarithromycin and
metronidazole resistance of ZL. pylori in Spanish
children, it was also increased in both. On the
contrary, in 2 French study [45] the resistance
rate w0 clatthromycin and metronidazole
remained stable during the 5-year period from
1994 10 1999.

In strains isolated from patients with eradica-
tion failure, acquired resistance to the antibiotic
used, especially clarithromycin, is frequently
detected {51,53]. However, second line therapy
for cases with eradication failure remains o be
established. Fujimura et al. [54] studied the in

© 2002 Blackwell Publishing Ltd, Helicobacter, 7, 50-55
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vitro activity of rifampicin against F. pylori iso-
lated from children and adults. They studied the
susceptibility of 52 strains of H. pylori and all
isolates were susceptible to rifampicin, None of
the H. pylori isolates tested acquired rifampicin
resistance during prolonged exposure to the
drug in vitro. [t is suggested that rifampicin has
stable activity against H. pylori. However, fur-
ther work would be required to establish its in
vivo cfficacy.

Conclusion

Epidemiological studics for H. pylori showed
acquisition 1n carly childhood. Most studies arc
tn favor of intrafamilial transmission in young
children and the H. pylori prevalence in che

arental generation may be a crucial deteeminant
J1%)01‘ the child’s risk of being infected. Infection is
most common under crowded conditions and
low socioeconomic status. Vertical transmission
to the newborn does not seem possible.

Invasive tests remain the gold standard for
diagnosis and among nonminvasive tests, BC-
UET has the higher specificity and sensitivity
in older children, but needs to be validated in
children younger than 2 years. Selection of the
proper commercial enryme immunoassay
increases the sensitivity of antibody detection.
Rapid whole blood tests to detect antibodies
against H. pylori have low sensitivity and should
not be used.

Only one randomized controlled, double-blind
trial was performed in children. Collaborative
studies with a large number of children need to
be undertaken, Primary and secondary resistance
of H. pylori to antibiotics is increasing and is
probably responsible for the treatment failure.
Treatment should be adjusted according to the
local susceptibility of H. pylorf to antibiotics.
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Background. A bigh Helicobacter pylori scroprevalence
has been found in many extragastrointestinal disorders.
Morcover, it has been reported that the risk of chronic
bronchitis may be increased in H pylori-infected pa-
ticnts. The aim of this study was to assess the H. pylori
seraprevalence n patients with chronic bronchitis,
Methods, We evaluated 144 patients with chronic bron-
chitis {81 men and 63 women, aged 53.2 = 12.7 years}
and 120 age and sex-malched control subjects. All en-
rolied subjects {bronchitic patients and controls) under-
went an enzyme-linked immunosorbent assay (ELISA)
IgG serologic test for H. pylori diagnosis. Resulrs,
A correlation between age and H pylori IgG level
was detected for hoth bronchitic patients (r = 0.42;
F = 0.004) and controls {r = 0.44; P = 0.004). H. pylori
seroposivity in the chronic bronchitis group was
significantly higher than that in controls (83.3% vs 60%,
P = (0.007). The mean serum concentration of IgG anti-
bodies against H. pylori was also significantly bigher in
patients with chronic bronchitis than in the control sub-
jects (38.7 = 241 Uiml vs 25.9 = 193 Uiml, P = 0,02},
Conclusions. Helicobacter pylori infection may be asso-
ctated with chronic bronchitis. Further studies should be
urdertaken o confirm our tesults and (o clanfy the
potential underiying pathogenctic mechanisms,

Key words: chronic bronchitis, Helicobacter pylori,
prevalence

Received: May 11, 2001 / Accepted: September 28, 2001
Reprint requests to; A, Roussos
2 lerasnlimon St, PO: 11252, Athens, Greece

Introduciion

Helicobacter pylfori infection of the gasiric mucosa af-
fects approximately 50% of the world’s popuiation. It
scems 10 be the main cause of chronic antral gastring®
and is strongly associated with peptic uleer discase?
gastric  cancer,” amd pastric  mucosa-assoclated
tymphotd-tissue  (MALT)—lymphoma’ A high If
pylori seropraevalence has also been found in many
extragastrointestinal disorders, including coronary
heart disease® rosacea,” growth falure in childhood)!
and active bronchiectasis.

It is weil known that the prevalence of chronic ob-
structive pulmonary disease in peptic uleer patients is
increased two-to-three fold compared with findings in
vicer-free controls,' The major factor underlying this
association scems to be the impact of cigarctie smoking
on both diseases. However, a recent pilot study, in a
smali number of patients, showed that H pylori
infection, per se. might be related 10 an increased risk
of developing chronic bronchitis.” An cpidcmiolagical
study in Danish adults also supgested that chrone
bronchitis might be more prevalent i H. pylor
IgG-seropositive women than in uninfccted ones.”
However, insullicient information is available on the
prevalence of f. pylori infection In chronic broachitic
patients,

In order to investigate the rclation between H. pylord
infection and chronie bronchitis, we assessed the A
pyiori seroprevalence in a cohort of chronic bronchitics
and control subjects.

Subjects and methods
The present study was conducted at the Ninth Depart-
ment of Pulmonary Medicine, “Sotiria” Chest Discases

Hospital (Athens, Greeee}. The local ethics committee
approved the study, and written informed consent was
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obtained [rom cach participant. Following a predefined
protocol, between March 1, 1998 and March 31, 2001,
192 conseculive patients with chronic  bronchitis,
diagnosed according to the American Thoracic Socicty
Guidelines, were recruited from the outpatient clinics.
Briefly, chronic bronchitis was diagnosed as “the pres-
ence of chronic productive cough for 3 months in each
of 2 successive years, in a patient in whom other causes
of chronic cough have been excluded.™ Exclusion crite-
ria were: (1) an exacerbation of chronic bronchids in the
preceding month (the exacerbation was defined as “in-
¢reased dyspnea associated with change in the guality
or quantity of sputum, which led the patient 1o seek
medical atlenlion); (2} prior Helicobacter eradication
therapy; (3) consumption of acid-suppressive drugs or
antitaotics in the preceding 6 months; and {4) a history
of vagotomy or operations on the upper gastrointestinal
tract. A total of 48 patients were excluded. Therefare,
144 patients were cligible for analysis,

Controls were selected randomly from subjects who
attended courses designed for public health education
during the peried ol the study. Exclusion criteria for
controls were: (1) a known history of chronic bronchitis
and {2} a known history of gastrointestinal tract pathol-
ogy. Finally, we selected 120 controls from among 195
hcalthy subjects and we matched them with the pa-
tients for sex, age (within 2 years), and sociocconomic
status.

All subjects enrclled (bronchitic patients and con-
trols) underwent an enzyme-linked immunosorbent as-
say (ELISA) IgG serologic test [or H. pylori diagnosis
{HEL-P test; Park, Athens, Greece), in accordance with
the manufacturer's guidelines, Positive, borderline, and
negative results were assigned when the concentration
of IgG antibodics against H. pylori was greater than 20,
between 12.5 and 20, and less than 12,5 UMml, respec-
tively, The specificity and sensitivity of the serology test,
validated in our local population, were 25% and 85%,
respeclively.

Values for results are cxpressed as means * 1 8D,
The significance of differences belween groups was
assessed by unpaired Student’s #-test for continuous
vanables and the ¢* test for proporuons. Correlation
cocfficicnts between variables were determined using
conventional Pearson’s correlation analysis. The slatis-
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tical analysis was performed using the Statistical Pack-
age for the Social Sciences (SPSS) program (SPSS, Los
Angeles, IL, USA), and P values were two-tailed
analyzed. P valucs of less than 0.05 were considered
statistically significant.

Results

The demographic data of the patients and controls are
shown in Table 1. There was no significant difference
in age or sex distribution between the two groups. The
majority of bronchitic patients were current cigarelie
smokers {94 patients; 65.2%) or ex-smokers (30 pa-
Lents; 20.8%), and only 20 of the patients (14%} had
never smoked. On the other hand, 72 of the 120 contral
subjects (60%) were never-smokers, 32 (26.6%) were
current smokers, and 16 {13.4%) were previous
smokers.

A corrclation between age and A pylori [5G level
was detected for both bronchitic patients {r = 042, P =
0.004) and controls {r = (.44, P = 0.004). Among the
bronchitic pauents, 120 (83.3%) were anti-H. pylorf
1gG-positive, 6 {4.1%) had borderline valucs. and 18
{12.5%) were seronegative. Of the control subjects, 72
{60%) had positive valucs, 3 (2.5%) were borderline.
and 45 (37.5%) were seronegative.

Table 1 shows the analysis of the serologic param-
cters. F. pylori seroposivity in patients with chronic
bronchitis was significantty higher than that in controls
(P = 0.007). The mean serum concentration of igG
antibodies against &. pylori was also significant(y higher
in bronchitics than in conlrol subjects (£ = (.02). Fi-
nally, f. pylori scroposivity did not differ significantiy
between currcnt-smokers among the bronchitic patients
and those paticnts with chronic bronchitis who had
never smoked (86.1% vs 809%, respectively; P = (0.9}

Discussion

Data in the litcrature on the relationship between
H. pylori infection and chronic bronchitis are pogor,
A previous epidemiological study, in a population of
Daanish women, suggested that H. pyfori infection might

Table 1. Demographic data and Helicobacter pylori serologic parameters

Controls Bronchitics
Paramelers (n = 120} (n = 144) P valug
Age 50.8 = 133 532+ 127 081
Male sex (%) 57.5 56.2 0.31
H. pylori 1gG level (Ufml) 25.9 £ 193 3T = 240 202
H. pylori 1pG seroposivity (%) a0 833 Q007
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be associated with an increased prevalence of chronic
bronchitis."* Recently, Gaselli et al.”? carried out a pro-
spective pilot study in a sample of 60 bronchitic patients
and showed an increased H. pylori seroprovalence
{81.6%) and an association of H. pylori infection with
the risk of chronic bronchitis.

Our study is the first to have focused on the
seroprevalence of H. pyleri in a large population of
patients with chronic bronchitis. According to our re-
sults, the H. pylori seroprevalence in bronchitic patients
was significantly higher than that in the control subjects.
The age-related pattern of infection, which, in our
study, was detected for both bronchitics and controls, is
common in developed countries, and is explained by the
cohort effect.’” The sociceconomic status, which is re-
laled 1o both H. pylori infection and the risk of chronic
bronchitis, was similar m our (wo groups. Tobacco usc
could be another confounding factor, Cigareue smok-
mg is the most importani ctiologic factor in chronic
bronchitis, and seems to fully account {or the associa-
ticn between peptic uleer and chronic obstructive
pulmonary diseasc cbserved in previous studies.®”
However, data on the relationship between H. pylori
infection and smoking habils are controversial. The
prevalence of H. pylori infection in smokers has been
varipusly reporied as low,"” normal,'” and high.® In the
present study, we did not match bronchitics and control
subjects for smoking habits. As the relationship be-
tween smoking and A pylori infection has not yet been
clarificd, the possible impact of cigarette smoking on
bolh chronic bronchitis and H. pylori infection should
be regarded as a polential study limitation.

The present study has not focused on the potential
pathogenctic mechanisms underlying the association
belween H. pylori infection and chronic bronchitis. This
association might reflect either susceptibility induced
by common factors or a kind of causal rclationship
belween these diseases. As far as we know, there are no
common factors implicated in Lhe susceptibility to both
chronic bronchitis and H. pyfori infection. However, we
cannot rule out this possibility, as the conditions predis-
posing to H. pylori infection have not been clarified yet.
With regard to the potential elio-pathogenetic role of
H. pylori infection in chronic broncehitis, the chronic
activation of inflammatory mediators induced by H.
pyiort infection might lead to the development of a
nonspecific inflammatory process such as chronic bron-
chitis. It is well known that H. pyloré stimulates the
rclease of a variety of proinflammatory cytokines, in-
cluding interlcukin-1 (IL-1), IL-8, and tumor necrosis
factor-alpha, and the cradication of H. pyferi leads to
the normalization of serum cytokine levels. 2™ These
cylokines are also thought to be involved in the
pathogenesis of chronic bronchitis.*¥ Therefore, A.
pyioriinfection might play a proinflammatory role and

A. Roussos et al.: Heficobacter pylori and chronic bronchitis

co-trigger chronic bronchitis with other more specific
environmental, genetic, and unknown factors. Another
potential pathogenelic mechanism could be the spilling
or inhalation of H. pylori or its exotoxins inte the respi-
ratory tract, which also might lead to a chronic airway
inflammation such as chronic bronchitis, However, as
far as we know, neither the identification of H. pylori
species in human bronchial tissue, nor the isolation of
H. pylori from bronchoalveolar lavage (BAL) fluid has
been achicved to date.” Studies estimating the relative
sk of developing chronic bronchitis for H pylori-
infected palients, and the clfect of H. pylor eradication
on the natural history of chronic bronchitis are alse
nceded Lo further investigate these hypotheses.

In conclusion, the present study suggests that patients
with chronic bronchitis have an increased seropre-
valence of H. pylori infection. Our results must be
confirmed in a larger number of patients. Further
studies should be undertaken to clarify (he pathogenetic
mechanisms underlying the possible association be-
tween these diseases.
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Editorial on page 1092 ]

Background. We aimed to determine whether any of
various groups of medical and nonmedical staff in a
large acute care hospilal were at increased risk of ac-
quiting Helicobacter pylori infection over a S-vear
period, and we also aimed to identify risk factors or
symptoms related to H. pylori positivity and serocon-
version. Methods. A total number of 437 subjects, aged
36.8 = 7.7 years {range, 23-60 ycars)—employees of our
hespital- —were tested by immunocassay for serum IgG
antibodies against H. pylori. Subjects were assigned (o
four main groups: (I) nursing staff (n = 249; aged 34.7
7 years); ([1) administrative and technical staff (n = 127;
aged 392 = 8.1 vears}, (III) medical staff (n = 31, aged
424 + 49 years); and {IV) paramedical staff {blood
donor department} (n = 3% aged 37.6 = 8.5 years).
Differences 1 age and educational level between these
four groups were stalistically highly significant {P <
(.0001}. Each subject completed a questionnaire con-
laining several clinical and demographic parameters.
The same cohort of individuals was tested 5 years later.
Results, The overall seroprevalence of H. pyfori infec-
tion was 45.5%, and in each growp (I, IT, Ifl, and IV}
being 48.6%, 44.1%, 41.9%, and 30% respectively. Lo-
gistic regression analysis revealed that the risk of infec-
tion by H. pylori was significantly higher in group I
compared with group 11 (odds ratie [OR], 1.91; 95%
confidence interval [CT), 1.04-3.52; P = 0.037). The H.
pylor positivity increased with age: 40.6% for those
aged 23-40 years and 57.5% for those aged 41-60 years
(P = 0.001). The level of education was inversely asso-
ciated with H. pylori infection (P = 0.001). During the
S-year observation, 59 of 238 (24.8%) subjects initially
negative for H. pylorf infeclion became positive, thus

Reccived: November 1, 2001 / Accepted: March &, 2002
Reprint requests to: 1 K. Triantafillidis
8, Kerasountos Street, 12461, Haidan, Athens, Greece

giving an annual scroconversion rate of 4.95%. Logistic
regression analysis revealed that the seroconversion
rate was significantly higher in group [ compared with
group 11 (28.1% vs 21.1%; OR, 2.39;95% (I, 1.08-5.07,
P = 0.03). The rate of scroconversion was higher in
subjects aged 35-55 years compared with subjects aged
23-34 years (32% vs 17.3%; P = 0.009). Subjects who
were positive for H. pyleri infection in both examina-
tions had a higher percentage of heartburn (P = (.029}.
regurgitation (P = 0.023), and nausea (P = 0.037)
compared with those who were negative in both cxami-
nations. Differences between those who were continu-
ously nepalive for H. pylori infection and those who
seroconverted during the observation period were not
significant. Cenclusionrs. In this longitudinal study of
workers in a large acute carc hospital in Greece it was
found that nursing staff had a significantly highcr risk of
infection compared with administrative and technical
stafl. Age was significantly positively related both to 1.
pyiloriinfection and (o seroconversion. The level of cdu-
calion was strongly related to the prevalence, bul not to
the incidence of H. pylori infection. The presence of
infection over Lhe time was associated with a higher
percentage of heartburn, regurgitation, and nausca
compared with subjects who were continuously nega-
tive for H. pylori infection.

Key words: Helicobacter pylori, prevalence, incidence,
epidemiclogy, high-risk groups, transmission, hospital
workers, nursing staff. Greece

Tatroduction

The mode and route of transmission of Helicobacter
pyloré is largely uncertain, although there is some
cvidence in favor of person-to-person transmission
via the oro-oral, gastro-oral, or fecal-oral route -
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Staff involved in the care ol patients are likely to be
at a greater risk of acquiring the infection than the
general population. Indeed, increased scroprevalence
of I{. pylori in nursing staff and gastroenterologists has
been reported in some studies,''1¢ although an equally
large number of studics did not show any signifi-
cant correlation between occupation and H. pylori
infection, 7

All studies performed so far simply reflect the situa-
tion at the time of examination, which is a comparison
of the prevalence of infection with H. pylori among
medical and nursing staff and of the gencral population
at a given time. So far, there has been no study compar-
mng the rate of infection by H. pylori in the same cohort
of hospital workers over a certain period of time.
Morcover, there is no clearly recognized syndrome as-
sociated with chronic H. pylori infection.® Whether
the seroconversion is associated with symptoms of any
kind Is also largely unknown.

This study was specifically designed to investigate the
prevalence of H. pyfori seropositivity in nursing, medi-
cal, paramedical, and administrative staff in a2 large
acute care hospital at two different time periods and in
the same cohort of individuals. Ancther aim of the
study was 10 record a large number of demographic
and clinical parametcrs, as well as personal habits, in
order 1o see whether there was any correlation between
existing or new symploms and established or newly
acquired H. pylori infection. Questions arising during
the design of this study were as follows: Is the nursing
and/or medical staff at increased risk of acquiring in-
fection by H. pylort compared with administrative
staff? Is there any correlation between certain demo-
graphic and clinical parameters and personal habits
with H. pylori infection over time? What is the rate of
seroconversion in hospital workers, a group that is
likely to be at increased risk of acquiring infective dis-
eases? In order to answer these guestions we examined
a large number of hospital workers during two diffcrent
time periods (first trimester of the years 1994 and 1999).
The study was approved by the Ethics Committee of
our hospiral.

Subjects and methods

Subjecis

The initial study population consisted of 493 persons,
cmployees of our hospital. They were assigned to four
main groups: (I) Nursing staff (persons working in
the wards or special units), (1I) administrative and tech-
nical staff (persons working in the offices or other
departments of the hospital without any contact with
the patients), {II1) medical staff {doctors working in
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the medical departments), and (IV) paramedical staff
{persons working in the blood donor department}.

In the 1999 study, we intended to include all 493
petsons examined in 1994. However, 56 of them were
lost to follow-up [or reasons maioly retated o their
movement to other parts of the country, thus leaving a
total number of 437 persons fur analysis. There were
141 (32.3%) men and 296 (67.7%) women, of mean age
368 * 7.7 years {range, 23-60 ycars). The nursing stall
consisted of 249 individuals, the administrative and
technical staff consisted of 127 individuals, (the medical
stafl consisted of 31 individuals, and the paramedical
staff consisted of 30 individuals. The nursing staff was
further divided into three subgroups: nurses working in
endoscopy and other special units (subgroup A, n = 66},
wards (subgroup B; # = 114), and outpatient clinics
{subgroup C; n = 69}. During the 5-year period of ob-
servation, almost all nurses (97% ) were working in the
same ward or department,

Questionnaire

A self-report questionnaire was complete by all subjects
at the same time as their blood specimen was taken. The
questionnaire included a large number of items, such as
age, sex, number of brothers and sisters, educational
level, smoking habits, coflee and zlcohol consumption,
medical history with special emphasis on diseases of the
digestive system, surgery, and various chronic disorders,
We also recorded many other details and symptoms in
relation to the digestive system, including number of
bowel movements, consistency of stools, heartburn, re-
gurgitalion, nausea, bloating, peptic ulcer, gastritis, and
dictetic habits (Mediterrancan diet). The Mediterra-
nean diet is a well-known diet adopted by people living
in the Mcditerranean area, and includes seven main
conslituents; namely, bread, olive oil, fruits, milk,
pulses, wine, and vegetables. Diagnoses such as
ducdenal or gastric ulcer and gastritis were reported by
the study participants and did not necessarily reflect
endoscopic or radiologic diagnoses. All participanis
gave their informed consent to the study.

Measurement of serum antibodies against H. pyloti

Blood specimens were obtained from each participant
by the usual venipuncture. After centrifugation, serum
was stored at —60°C until the time of analysis. Each
serum specimen was coded and the same number was
given to the questicnnaire so that identification of the
participants was not possible by the laboratory staff or
other persons, except for the person responsible for the
collection of the data.

Serum antibedies against H. pylori were measured
using an enzyme immunoassay kit (Pyloragen Higher
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Biomedica, Hycor Biomedical GmbH, Kassel, Ger-
many). The test was assigned as positive if the value of
IgG antibodies in the serum was greater than 40U/ml,
Although the sensitivity and specificity of the immu-
noassay were greater than 95% and 96%, respectively,
according to the manufacturer, the two parameters
were again validated in our laboratory and were found
1o be greater than 96%. The test for the detection of H.
pylori infcclion in both periods of time was the same.
Tests were performed by the same laboratory staff and
under the same conditions.

Statistical analyses

A three-step analysis was undertaken. In order to select
variables for a multivariate analysis and illustrate clini-
cally important comparisons that might be lost in a
regression equalion, we first computed univariate
comparisons, including ¥* tests for nominal data {e.g,,
marital status and educational level) and t-tests (P
values were two-tailed) for continuous measures such
as age. We compared these groups with respect Lo H.
prilori infection al the first stage of the analysis (1994),
To summarize the findings of the study, a logistic regres-
sion analysis was next calculated, using the variables
wilh significant univariatc comparisons as independent
variables and the results of I pylori tests as the depen-
dent variable. This was done in order to determine the
study variables that best differentiated the staff mem-
bers with and without H. pyfori infection. Use of this
analysis allowed for a simultaneous assessment of dis-
criminating variables while controlling for collinearily
variables for any possible confounding {e.g., age, mari-
tal status), and to avoid the limitations of multiple com-
patisons. A stepwise procedure was used 1o arrive at the
final model. The third step was to compare the indepen-
dent variables with H. pylori infection 5 years later
{1999} in order te investigate the role of these vartables
in H. pyvlori infection, with the same procedures. Logis-
tic regression analysis was applied in order to determine
risk {actors for H. pylori seraconversion. The same sta-
tistical model was applied, in order to asscss the possible
association between symptoms and H. pylori infection.

Results

Initial examination (1994)

Prevalence of H. pyloi infection

The mean age of the [our groups tested (nursing, admin-
istrative, medical, and paramedical staff) was 34.7 * 7,
302+ 8.1,42.4 > 4.9, and 37.6 + 8.5 years, respectively.
Differences concerning the mean age of the four groups
were statistically highly significant (P < 0.0001). Diifer-

ences concerning the educational level were also highly
significant (P << (LOO0H).

The overall scropositivity of H. pylori was 45.5% (199
of 437 subjects). The rate of infection in the nursing,
administrative, medical, and paramedical stalf was
48.6%, 44.1%, 41.9%, and 30%, respectively (¥ = 4.13;
degrees of frecdom [df] = 3; P = (0.25). The mean age of
the infecled subjects was significantly higher than that
of those not infected {38.1 £ 7.9 vs 34 = .7 years,
respectively, P <0 0.0001). The rate of infection in-
creased significantly with age: 40.6% for those aged 23—
40 and 57.5% for those aged 41-60 ycars (P — 0.001).
No significant differences in the prevalence of H. pylori
infection by sex were noted {65 out of 141; 46.1%, in
males vs 134 out of 295; 45.3%, in females).

Risk factors for acquiring H. pyloti infection

Six of the 118 risk variables examined; namely, age,
educational level (# = 0.001), number of siblings {2.94
* 2vs 241 £ 1.6; P = 0.003), history of hypertension
{102% vs 2.3%; P = 0.001), duodenal ulcer {13% vs
4.5%; P = 0.002), and adoption of the so-called Medi-
terranean diet (16.3% vs 6.9%: P = (.007) were found
to be statistically significantly relatled to H. pylori infec-
tion on univariate analyses (3° and r-tests). Subjects who
were positive for B pylori inlection were older, were
less educated, and had more siblings compared with
subjects who were negative for H. pylori infection.
Other parametric and nonparametric variables, such as
sex; marriage; smoking; number of cigarettes per day,
instant coffee and Greek coffee consumption; surgical
operations; history of gastric ulcer; constipation; surgi-
cal operations, including appendicectomy tonsiloctomy,
cholecystectomy, and gastrectomy; chronic disorders,
such as cbstructive lung discasc, myocardial infarction,
diabetes mellitus, and cerebral stroke; and positive his-
tory of hyperlipidemia, were nol significantly rclated to
H. pylori infection, Logistic regression analysis con-
firmed the slrong associalion of age and educational
level with . pylori positivity. As is obvious in Table 1,
nurses had an increased risk of infection by I pylori
compared with administrativc and technical stalf {OR.
1.91; 95% CI, 1.04-3.52; P = 0.037).

Further analysis showed that the risk of infection by
H. pyleri was significantly higher in subgroup A (nurses
working in special units) compared with subgroup C
{nurses working in cutpatients clinics) (adjusted. for age
and education, OR, 2.13; 95% CI, 1.02-4.4; P = 0.04)
but not between subgroups B (nurscs working in wards})
and C (OR, 1.75; 95% CI, 0.92-3.3; £ = 0.09}.

Symptoms
As far as the relationship between the presence of di-
pestive symptoms and H. pylori infection was con-
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Table 1. Resulis of ingistic regression analysis of the stedy variables and their associa-

tion with Heficobacter pylori seroprevalence

0Odds ratio 95% Confidence interval {CI) P

Age 104 1.003-1.08 0.03
Education

Higher® —

Eiementary 353 1.53-8.10 001

Moderate 1.41 0.78-2 54 NS
Profession

Administrative staff* —

Murses 1.51 1.64-3.52 0.G37

Doctors 1.28 046-3.63 S

Paramedical staff 163 0.31-3.44 MS
Nuinber of siblings 185 8.91-1.21 NS
History of hyperiension

No —

Yes 240 0.70-8.15 NS
Medilcrrancan diet

No —

Yes 214 095478 NS

NS, Nol sigrificant
*Referent group

Tahle 2. Scroconversion of H. pylori infection within each professional group over the

5-year period

MNumber of new cascs

Per year of

Group Cwver the S-year period observation
Mursing staff {n = 128} 36 (28.1%) 5.6%
Admimisirative staff (n = 71} 15 (20.1%) 4.2%
Doctors (n = 18} 3 {16.6%)} 33%
Paramedical staff (n = 21) 5{23.8%) 4.7%
Total (n = 238} 59 (24.8%) 4£95%

Note: Between professional gronp comparisons, ¥ = 1.92; degrees of freedom {df) = 3 NS

cerned, statistically significant differences were noted
oniy for symptoms of heartburn {29.1% vs 184%; P =
(.013) and bloating (33% vs 23.5%,; P = 0.036). Ad-
justed ORs for sex and age were 1.65; 95% CI, 1.02-
2.69. P < {04, for heartburn and 135, 95% CI,
0.98-2.45; P = 0.056, for bloating.

Re-examination (1999)

Prevalence of H. pylori infection

The overall seropositivity for H. pyfori infection in the
same cohort of individuals as that observed in 1994
when seen in the 1999 examination was 57.7% (252/437)
{group I, 61% (132/249); group II, 551% {7O/127);
group 11, 51.6% {16/31); and group IV, 46.7% {14/30}.
Although differences between the four groups tested
were noi statistically sipnficant on univariate analysis
{* = 3.45:df = 3; P = (0.32), logistic repression analysis
after adjustment for age and educational level revealed
sigoificant differences between nursing and administra-
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tive staff (OR, 1.94; 95% CI, 1.19-3.16; P = 0.007).
Further analysis showed that differences between nurs-
ing subgroups A and C were significant {66% vs 56.5%.
adjusted OR, 2.25;95% CI, 1.054.82; P = 0.03), but not
between subgroups B and C {60.5% vs 56.5%; OR, 1.41;
95% CI, 0.73-3.32; P = 0.29). Among the remaining
variables only age and educational level were signifi-
cantly related to H. pylori seropositivity.

Seroconversion rate

Positive. During the 53-year observation, 59 of 238
{24.8%) subjects initially negative for H pylor! infec-
tion became positive, thus giving an annual serocon-
version rate of 4.95% {Table 2).

Negative. A total number of six subjects initially posi-
tive for H. pylori infection became negative. However,
three of them became negative as a result of cradication
treatment. Analysis of the medical history of the other
three individuals revealed that they had received
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antibiotic trealment (once, once, and twice, respec-
lively) for upper respiratory infection. Thus, the annual
negative serocenversion rate was 0.13% (3 of 196 ini-
tially pasitive for H. pylori infection}.

Risk factors predisposing to positive H. pylori
seroconversion

We also studied a number of possible risk factors for
acquiring H. pylori infection during the observation
period. Univariate analyses revealed that the mean age
of seroconvertors was statistically significantly higher as
compared with the mean age of nonseroconvertors
(37.1 = 6 vs 34.8 = T years, P = 0.02). In more detail, the
percentage of scroconversion was significantly higher in
subjects aged 35-55 compared with subjects aged 23-34
{32% [38/118] vs 17.5% [21/120]; P = 0.009). The per-
cenlage of subjects who had undergone appendicec-
tomy was higher in those who seroconverted compared
with those who had not (42.4% vs 25.8%; P = 0.03).
Logistic regression analysis with the dependent variable
being the seroconversion and independent variables
age, profession, educational level, sex, and history of
appendicectomy, revealed that age and occupation
were Lhe only significant risk factors predisposing to
seroconversion {Table 3). As can be scen in Table 3,
nursing staff had a significantly increased risk of
seroconversion compared with administrative  staff
{OR, 2.34; 95% CI, 1.08-5.07; P = 0.03}. Further analy-
sis showed that differences in the rate of seroconversion
between the three subgroups of nurses (A, B, and C}
were not statistically significant (34% vs 28% vs 25%).

Symptoms

As far as the presence of symptoms was concerned,
subjects were divided into three groups: (1) those who
remamed H. pylori-negative, (2) those who serccon-
verted, and (3) those who remained H. pylori-positive
during the 5 years’ observation. Differences between
these three groups are shown in Table 4. Asindicated in
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Table 4, subjects in group 3 had a significantly higher
proportion of heartburn, regurgitation, and nausea
comparcd with group 1 (Adjusted ORs for sex and age
were: 1.73; 95% CI, 1.04-2.88; P = 0.035, for heartburn,
225, 95% CI1.27-4.0, P = 0.005, for regurgitation; and
231; 95% CI, 1.21-4.44; P = 0.01, for nausea respec-
tively). Differences between groups 1 and 2 were not
slatistically significant.

Discussion

To the best of our knowledge, this is the first study
performed so far that has been specifically designed to
investigate the prevalence of H. pyfori infection over a
S-year period in a large cohort of healthy individuals
working at an acute care hospital. Another aim of the
study was to examine the relationship {if any) of the

Tuble 3. Risk factors predisposing to seroconversion from
H. pylori-negative to H. pylori-positive in 5 vyears among,
healtheare workers at the General Hospital of Nicea, Greece
{according to multivariale analysis)

Qdds ratio 5% I F

Ape 1.07 102-1.13 0008
Profession

Administrative stalf* -

Nurses 2.34 108-507 003

Doctors 1.0l 0.19-5.11 ws

Paramedical staff 1.23 0.37-4.16 NS
Education

Highers —

Elementary 1.23 0.40-3.69 NS

Moderate 1.56 0.72-3.39 NS
Sex

Male® —

Female 1.24 0.58-2.66 N%
Appendicectomy

ND’ J—

Yes 1.78 091-347 N§

NE, Mot significant
* Referenl group

Table 4. Gastrointestinal symptoms and #. pyfori infection in subjects who remained
H. pylori-negative. those who seroconverled, and those who remained 1M pylori-

posilive

H. pylorinegative  Newly infected  £L pylori-positive
Symptoms subjects (7 = 179} subjects {7 = 59) subjects (» = 193) P valuc
Hearlburn 21.3% 2.5% 339% 0.029
Regurgitation 17% 18.8% 29.4% 0.023
Nausea 11.1% 125% 212% 0.037
Vomiting 33% 4.2% 5.9% NS
Bleating 35.9% 22.0% 41.8% NS
Borborygmus 18.3% 14.6% 20% NS

Mole, The six negative seroconvertors were excluded from the analysis
NS, Nat significant {y? test between-group comparisons)
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previously or newly acquired H. pylori infection with
symplems or gastrointestinal diserders and other risk
lacters. The cohort of individuals examined corre-
sponded 1o almost 50% of the total number of people
working in the hospital. However, the number of doc-
tors testcd was guite low, due to their cbstinately nega-
tive desire to patticipate in the study.

Rate of infection by H. pylori

Previous studies concerning the rate of H. pylori infec-
tion in hospital workers produced conflicting resuits. So,
increased rates of M. pylori infection have becn ob-
served in a number of studies concerning nurses, nurscs
working at endoscopy laboratories, endoscopists, gas-
treenterologists, and medical staff. - Nevertheless, an
cqually large number of studies did not find higher in-
fection rates in medical staff and persons working at
endoscopy units, compared with normal controls.'” 2
Our results showed that an increase in the risk of A.
pylori infeclion among nurses certainly cxists. This con-
clusion can be derived from the higher rate of infection
observed in nursing staff compared with administrative
and tcchnical staff on multivariate analysis, although
univariate anatysis did not show any significant differ-
ences. However, this can be explained by the highly
statistically significant differences in the age and educa-
tional level of the various groups of hospital workers. Tt
is of interest that the rate of infection was found to be
significantly different between different groups of
nurses. So, nurses working in special units such as inten-
sive care, hemodialysis, and endoscopy had higher rates
of infection compared with nurses working in the outpa-
tients” clinic. This is in accordance with some studics
claiming that nurses working in endoscopy units,'2% as
well as in other special units, such as hemodialysis,®
have an increased risk of developing H. pylori infection.

Factors related to H. pylorti infection

In our study we were able to identify some risk factors
thal were positively or negatively related to H. pylori
seroconversion. Age, number of siblings, hypertension,
and adoption of the so-called Mediterranean diet, were
all found to be positively related to H. pylori infection,
Education was found to be “protective™ against infec-
tion by £ pylori on univariale analysis. However, after
adjustmenl for other confounding factors, only age and
educational level remained significantly related to H.
pyior infection.

Age is a well-known epidemiclogical feature strongly
related 1o M. pylori infection” In the study of
Gasbarrini ¢t al.,™ H. pyloriinfection among healthcare
workers was associated with two faclors, namely, age
and level of father’s education. Our study showed a
slatistically significantly positive correlation of H. pylori
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infection with age and a negative one with educational
level. We also noted a positive correlation between .
pylori infection and number of siblings in all groups of
individuals, a finding compatible with current views.!-* It
seems that H. pylor infection can be transmitted most
readily among siblings who arc close in age, and this
occurs most frequently from older to younger ones.™
According to recent reports, the risk of infection in-
creases with the number of years lived with an infected
partner.” However, in our study, marriage was not sig-
nificantly related to H. pylori acquisition. 1n accordance
with most of the relevanl sludies, no significant differ-
ences in the rate of infcction by H. pyleri between men
and women were noted,* although opposite views cer-
tainly exist.™® Various types of diet have been investi-
gated during the past few years in relation to £ pyfori
infection.”* Some of them have been found to b pro-
tective 232 while others were not.™* On multivariate
analysis, we showed that the adoption of the so-called
Mediterranean diet did not have any significant intlu-
ence on the rate of infection by H. pylori.

Seroconversion rate

The overall incidence of H. pylori positivity in the hos-
pital staff between the years 1994 and 1999 was 24.8%.
thus giving an annual rate of infcction of 4.95%. The
rate of infection among the nursing group was signifi-
cantly higher than that in the administrative staff. So,
nursing staff must be considered as a high-risk group for
H. pyfori seroconversion. As far as the medical and
paramedical stafl are concerned, although the rate of
seroconversion was lower compared with the nursing
group, no conclusive resulls could be derived, as the
number of subjects examined was quite small.

We were not able to identify in the available litera-
ture studies concerning the rate of seroconversion in
hospital workers, However, a number of previous
studies have examined the development of infection in
the gencral population using two measurements sepa-
rated by somc ycars. The period between the two
testings ranged from 2 to 20 vears. The incidence of new
infections by H. pyfori in developed countries has been
cstimated to range between 0.5% and 1.1% yearly,™
although in developing countries the rate of infection is
higher, at 3%-10%.* In 2 recently published study from
a developing country, the early re-infection rate foflow-
ing success{ul eradication of f1. pylori in duodenal ulcer
patients was similar (8%} 10 that reporied in countries
with a low prevalence of infection.® Other studies found
that the annual rate of infection in cndoscopy staff was
2.6%,'¢ whilc it was (1.3% in the general pepulation.® In
Canada, the crude annual sercconversion rate was 1%.%
It is of interest that a high seroconversion rate {7.3%}
was noted in the United States military staff who served
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in the Persian Gulf war in 1990 and 19914 In Japan, the
annual seroconversion rate for children and aduits has
been estimated to be 1.8% and 1.5%, respectively.® On
the contrary, in Denmark, changes in H. pylori infection
with time are rare.”” Becker ct al® found an annual
seroconversion rate of 1.9% in a cohort of 312 North
American missionaries who were serving in developing
countries between 1967 and 1984, A quite high serocon-
verlsion tate (2.3%} in trainee nurses was described ina
recently published study from Germany *#

So far, there are no available data concerning the
seroconversion rate in the general Greek population.
The rate of seroconversion found in our study, although
quite high, must not be considcred an unexpected one,
and it fits well with that described in previous studies
concerning blood donors and the healthy Greek popu-
lation. The seroprevalence of H. pylori infection in
healthy Greek adults has been estimated to be between
60% and 70% in blood denors and healthy individuals
aged between 20 and 50 years. ™ In a recently pub-
lished study concerning Greek military personnel (a
group at high risk for acquiring H. pylori infection) a
seroconversion rate of 14.8% among 142 young male
navy recruits was found B months after their induction.®

In our study, risk factors found on univariale analysis
1o be statistically significantly related 1o positive
seroconversion were age and previous appendicectomy.
However, on logistic regression analysis, age and pro-
fession were the factors related to FI pwlori serocan-
version, The role of age was further supported by the
significantly increased rate of seroconvertion observed
in subjects aged 33-55 years compared with those aged
23-34 years. This role of age is further supported by the
higher rate of H. pyiori positivity found in subjects over
40 years of age. We are nol able to give a satisfactory
answer to the question of why subjects aged 35-55 have
a higher ratc of scroconversion compared with subjects
aged 23-34. However, Gasbarrini et al.®® reported that
age older than 35 years was the only independent
predictor of the likelihoed of H. pylord positivity, Re-
sults similar to ours concerning the role of age and
scroprevalence of /. pylori were also described by Rudi
et al.” This finding probably reflects the assumplion that
some aspects of living conditions have improved consid-
erably in the younger part of this population compared
with the older one. Moreover, is possible that younger
nurses probably adopted safer practices in patient
care. We think that further studies are needed in order
1o confirm our findings and to offer a more logical
cxplanation.

Symptoms

In our study, hearthurn, regurgitation, and nauses were
the only symptoms positively related te H. pylori infec-

tion in those individuals who were positive lor H. pylori
infection on both examinations. Other studies have
claimed that H. pylori infection is accompanied by
heartburn and nausea,* although it is possible that some
of these individuals may, in fact, suffer from {unctional
dyspepsia. Luzza ¢t al.** [ound that only dyspepsia, pep-
tic ulcer, eccupation, crowding, and number of siblings
were associated with H. pylori infection. Rudi et al.™
emphasized that, with the exception of peptic ulcer, no
other risk factor for H. pyloriinfection is important. Ttis
worth noting that, in their study, the majority of subjects
who were found 1o be positive for H. pylori infection
remained asymptomatic. Parsonnet et al.™ in a cohort
study of cpidemiologists, found that persistent nega-
tives to H. pylori described symptoms similar (o these
described by persistent positives, although subjects who
seroconverted in the interval between the two scrum
sarmples were more likely 1o have experienced uppet
gastrointestinal symptoms in the intervening vears. In
our study, no significant differcnce in the presence of
symptoms between subjects negative for H. pyloriinfee-
tion and thosec who acquired the H. pylori infcction
within the 5-year period were found, We suggest that
longterm H. pylori infection is probably morc important
for the development of symptoms in the upper gastro-
intestinal tract than the newly acquired infection.

In summary, our resulls showed that, among the vari-
ous groups of hospital workers, nurses appeared to have
a higher risk of infection by H. pylori compared with
administrative and technical staff, thus supporting the
assumption of person-lo-person transmission. Qur re-
sults confirmed previous observations claiming that age
and low educational level were positively related to .
pylori seroprevalence. Age and profession (nursing
staff) were found to be the only significant factors pre-
disposing to seroconversion during the 5-year period of
our study. The presence of infection by H. pylori over
the tine is associated with a higher rate of heartburn,
regurgitation, and nausea, compared with findings in
subjects who arc continuously negative for H. pylori
infection. Whether our findings can be universally ap-
plied deserves (urther investigation.
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To the Editor:

A recent eprderniologic study suggests that a history of tuberculosis {TB} may be associated with increased
prevalence of Helicobacter pylori infection. | Although increascd risk of TB for persons with a2 history of peptic
ulcer disease has alzo been reported, insufficient information is available on the prevalence of H. pyleri infection n
TB patients. 2 A previous study showed no difference in H. pyloni seroprevalence between patients on anti-TB
chemotherapy and contrel subjects. 2 However, anti-TB regimens including rifampicin and streptomycin may
eradicate H. pylori infection and subsequently decrease serum concentrations of H. pylori immunoglebuiin G (18G)
antibodies. 4 To investigate the relation between H. pylori infection and TB, we assessed the H. pylon
seroprevalence in newly diaghosed TB paticnts before the imitiation of anti-TB treatment.

Foliowing 2 predefined protocol, between January §, 1998, and Janwary 31, 2001, we studied all consecutive patients
with newly diagnosed pulmonary TB. Our control group included healthy subjects, well-matched for age, sex, and
socioeconomic status. All subjects enrolled (TB patients and controls) underwent 2n enzyme-linked immmunosorbent
assay IgG serclogic test for H. pylori diagnosis (HIEL-P test; Park Co, Athens, Greece), in accordance with the
manufactorer's guidelines. A positive, borderline, and negative resnlt was assigned when the concentration of 1gG
antibodies against H. pylori was more than 20 U/mL, between 12.5 and 20 U/mL, and less than 12.5 Uil
respectively. The specificity and sensitivity of the serologic test validated in our local population were 95% and
85%, respectively.

A total of 30 TB patients and 70 control subjects were recruited inio this study. The demographic data of both
patienis and controls are shown in Table 1. There was no statistical difference in age or gender between the twvo
gIoOUpsS.

Controls  TB patisnts TABLE 1. Demographic data and H. pylori serologic
Paramalers {r=70) in=80) pvalue parameters
Age (y} S8+ 159 5521148 078
Male gender (%) 54.3 875 042 . . ;
H. pylori 1gG level (W) 2611212 390252 002 Amg_ng the TB patients, 74 {8'_?.5%) were anti-H. pylori [gG-
H pylori g6 seroposivity (%) 614 B7.5 o.gey  Dositive, 2 (2.5%) had borderline values, and 8 {10%) wete
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values, 2 {2.9%) were borderline, and 25 (35.7%} were serative. A correlation between ape and H. pylori IgG level
was detected for both TB patients (r = 0.42, p — 0.004) and controls (r = 0.44, p = 0.004). Tabie I shows analytically
the serologic parameters. The H. pylori seropositivity in the TB group was significant]y higher than that of controls
(p = 0.02}. The niean serum conceniration of [gG antibodies against H. pylori was also sipnificantly higher in TR
patients {p = 0.007).

Our study is the first focused on the seroprevalence of H. pylori in TB patients, before the initiation of anti-TB
treatment. According to our results, the H. pylori seroprevalence in patients with pulmonary TB is significantly
higher than that of the control subjects. The socioeconomic status is similar between the two groups. A possible
comimon route of transmission could be another confounding factor. However, neither H. pyleri ner Mycobacterium
tuberculosis has been cultured from traditional environmental reservoirs (such as water, insects, pets, or farm
animals}. 5.6 Moreover, the aithorne transmission of M. tuberculosis occurs even without physical contact, whereas
H. pylori spreads via close physical contact. Thus, the observed association between H. pylori infection and
pulmonary TB seeins to be rezl and irrespective of fransmission-associated confounding factors,

The current study has not focused on the potential pathogenctic mechanisms underlying the association between
Helicobacter infection and development of pulmonary TB. This assaciation might reflect susceptibility to both
mfections induced by common host genetic factors. It bas been sugpested that HLA-DQ serotype may contribute to
enhanced mycobacterial survival and replication. 7 This scrotype is also associated with increased susceptibility to
H. pylori infection. & On the other hand, the role of chronic H. pylori infection as a predisposing factor for
development of pulmonary TB is unknown. An increased risk of TB for persons who had undergone partial
gasirectomy of vagotomy for peptic nicer disease has been reported. © Some authors suggest that the risk of TB may
be increased in patients with a history of peptic vlcer disease, irrespective of surgery. 2 With regard to the
pathogenetic role of H. pylori infection in peptic ulcer disease, the above studies led to a hypothesis that H. pylori
infection, per se, may be related to the risk of pulmonary TB.

Hawever, the common genetic predisposition to both bacteria and the consideration of H. pylori infection as a
predisposing factor for development of pulmonary TB arc only hypotheses. We cannot exclude the possibility that
other factors, linked to the host or bacterial strains, may be responsible for the observed association between the two
infections.

In conclusion, the current study suggests that patients with pulmonary TB have an increased seroprevalence of H.
pylori infection. Our results must be confirmed in a larger number of patients. Further studies should be undertaken
10 clarify the pathogenetic mechanisms underlying the possible association between H. pylors infection and
pulmonary TB.

Nikiforos Filippou, M.D.

Amnastasios Roussos, M1,

Fotios Tsimpoukas, M.D.

Angeliki Tsimogianmi, M.ID,

Evgenia Anastasakou, M.D.

Stavroula Mavrea, M.D.
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The Incidence of Helicobacter pylori Infection in Greek Female Patients Wilth Auloimmune Hypathyroidism: [s
There a Relationship?

[t.etters 1 the Editor]

Zervas, Athanasios; Katopodi, Anna; Protonotariou, Anthi; Tolis, George; Zouridakis, Spyros

Division ol Endocrinology, [ippokrateion Liospital, Athens, Greece
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Ta the Editor:

Thyroid autoantigens have shown some degree of cross-reactivity with bacterial ones, 1 whereas a relationship
between Helicobacter pyleni infection and the development of antoimmune ateophic thyroiditis ar vice versa has
bheen reported, 2.3

We studied 98 Greek women {(age range, 21 80 years; mean age, 46,38 + 13,88 years) with autoimmune thyroiditis,
documented by the presence of clinical and hiochemical hypothyroidism and positive titer oCantithyroid
autcanubedies (anmithyroglobulin normal value, = 100 U/mL; anti-TPO gormal value, -7 30 UsmL). All patients were
receiving L-T4 treamment and had thyroid-stimulsting hormone (T5H) levels within the nommnal range. The
measurements of TSH, ami-TPO, and antithyroglobulin were performed by immunotadiometric assay techniques
{1Masorin 5.1.1., Ialy). All paticnts were cvaluated for the presence of i1, pylori infection by determination of serum
anti-H. pylori immuncglobulin G (IgG) levels using enzyme-linked immunosarbent assay, Anti-El, pylori [gl values
greater than 10 Ufml. were considered indicative of H. pylori infection.

In the 20 patients with pastrointestinal symploms (of the 63 positive for H. pylori infection), eradication therapy was
administered (amoxicillin 1 g 13.1.13, clarithromycin 500 mg B.LIY., lansoprazole 30 mp B.1.I>.. all for 10 days}. Six
months laler, antithyroid autcantibody and anti-l, pylori [g0 levels were re-cvaluated. The eradication therapy
proved successiul in all patients (reduction of the anti-H. pylori 150 al Tevels below the cutolf point of 10 Udml ).
Siatistical analysis was perfommed by [chi]2 test; statistical significance was accepted as p = 0.05, Values are
expressed as imean and standard deviation {t S[»).

Sixly-throe of 98 patients with auleimmune thyroiditis were positive for H. pylori infection (64.28%). Comparing,
these results with the published data for the seroprevalence of H. pylori TgG antibadies in a representative sample of
hrealthy Greek women (37%4), 4 no statistical signilicance was documented, either in all of the patients {p 0,297} or
in specific age gronps (2140 years, p = 0.422; 41-60 years, p = 0.491; = 60 years, p ~ 0.509) {Iig. 1). [n patients
who received cradication therapy (or H. pylor infection, the observed slight fluctuation in anti-TPO and
amithyroglobulin plasma titer 6 months laler, although present, was not siatistically significant, and it could be the
result of ather conributing factors (chronic therapy [or thyroid dysfunction, ete. 3

100
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&0 and 1%
68,7%
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1140 4160 &1+

Age proup:

FI4. 1. Incidence of positive Helicobacter pylori immunoeglobulin G antibadies in different age groups of o
representative population of healthy Greeks (| black srnall square]) and of Cireck women with autoimmune
bypothyroidism ([while squarc]) (n - 98). (1he prevalence of H. pylori infection is equally distributed between men
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and women I the general population.) For the 21 10 40 years of age group, the p value was 0.422; 41 to 60 years, p
=0.491; and 611, p = 0.509. Some data fiom Archimandritis et al. 4

Thyroid amoantigens have shown some degree of cross-reactivity with bacterial antigens. 1 An association of both
autonmmune thyroid disease and H. pylori infection with mucosa-associated lymphacyte T lymphomas bas been
reporied, as well as gastric mucosa-associated lymphoid tissue in antoimmune thyroid disease. & Some other
investigators recently found that monoclonal antibodies to an L. pylori strain with Cagh positivity teacted with
follicular cells of the thyroid gland and that an H. pylori orgamism possessing the CagA pathogenicity island carried
a gene encoding for an endogenous peroxidase. They concluded that CagA-positive H. pylori infection increases the
risk of sutoimmune thyroid disease development. 3

Our teselts, however, do not suppott the hypothesis of an eticlogic link betwesn antoimrmune thyroiditis and H.
pylort infection; we found that there is no greater incidence of H. pylori infection in patients with avteimmune
hypothyroidizsm compared with the general population of the same sex, age, and nationality. Moreover, in the
patients with autoimenune bypotinroidism who received eradication therapy for H. pylori infection, there was no
statistically significant change in antithyroid antibody titers. The nonsignificant fluctuations noted are probably
related Lo the nalural course of the chronic autoimmune dizease. 5

To our knowledge, this is the first ¢linical study evaluating the prevalence of 1. pylori infection in a Jarge number of
naticnis with Hashimoto thyroiditis, with regard to its prevalence in the general, homogenous population of their
country. In the one clinical study published so far, a markedly increased prevalence of H. pylont mfection has been
reporied in pahicnts with autoimmuny thyroid disease {Hashimoto and Graves"), but the control group consisted of
patients with multinodular goiter and Addison's disease, 2

However, if an enologic association between H. pylort infection and Hashimoto thyroiditis exists, perhaps it could
be revezled if patients at an early stage of the disease were studied. Initiation of the autoimumune process, which
could be triggered by H. pylori infection, precedes—often for a long time  the establishment of hypothyroidism and
is indicated only by the presence of positive anlithyroid antibodies. Another possibility could be that only specific
subtypes of H. pylori and special factors of the host, such as buman leukocyte antigen, must coexist to produce local
or general disorders.

Athanasios Zervas

Anna Katopodi

Anthi Protonotariou

George Tolis

Spyros Zouridakis
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The Role of Helicobacter pylori in Nonulcer Dyspepsia
[Leters to the Editor]
Mavromichalis, I ; Zaramboukas, T

Second Pediatric Department, Aristotelial University of Thessaloniki, AHEPA General Hospital, Thessatoniki,
Greece
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We read with interest the Editorial by Splawski (1) entitled “Helicobacter pylori and Nonulkeer Dyspepsia: Is There a
Relation?” However, we disagree with the author's approach to support a relation between H.pylori and nonulcer
dyspepsia by showing that eradication of H.pylori results in resolution of symptoms, although the existing data do
not support that H.pylori infection is a significant canse of abdominal pain or dyspepsia {2,3), acither do they
establish that H.pylori is a primary pathogen of underlying gastritis (4-6).

Recently, we have shown that 93% {4} to 94% (3) of studied children with recurrent abdominal pain or dyspepsia
had an underlying chronic inflammatory leston {e.g., esophagitis, gastritis or dundenitis, separately or combined)
which could explain their complaints (5}, I1.pylori infection was found in 7% (4) to 15% {3) of the studied patients.

The dasa of our studies (4.5} show an increased incidence of upper gastroduodenal mucosal inflammation among the
children studied, considering that an absolutely normal gastric mucosa is found only in the first decade of life (7).
These findings simply demonstrate a strong association between upper gastroduodenal mucosal inflammation and
abdominal pamm or dyspepsia.

To see whether healing of underlying chronic mflammatory lesion results in resolution of symptoms, 14 of the
studied children with recurrent abdosminal pain completed a single blind placebo-controlied clinical irial (5). All
these children underwent endoscopic, esophapeal gastric, and duodenal biopsy before and after treatment with
ranitidine (n = 9} or placebo (n = 5) for 2 months, The results of this trial, althouph the number of patients was
small, showed that ranitidine was more effective than placebo and that heating of underlying chronic inflammatory
lesion was found to be associated with resolution of dyspeptic symptoms or abdominal pain. In addition, in ancther
treatment study of 64 of the 71 studied children with recurrent abdominal pain or dyspepsia, 12 received ranitidine
tor two months and 52 received for three months (4). All of them were responsive within one week of starting
therapy. Of (he 64 patients, eight refapsed between 1 and 8 months (mean 3.5) after discontinuation of ranitidine and
11 between 9 and 27 months (mean 20.4) leaving 37 children who were found to be symptom free and without
medication for over 17 o 40 months (mean 26.3) Contact has been lost with eight families. These data clearly
demonstrate a causal association of upper gastrointestinal chronic mucosal inflammation and recusrem abdominal
pain or dyspepsia.

The data of our studies (4.5}, consistent with those of others {2,3), do not support an association between H.pylori
infection and recurrent abdominal pain or dyspepsia; neither do they support an association between H.pylori and
upper pastrointestinal mucosal inflammation seen in the children studied. However, our histologic findings
demonsirate that unknown factors, other than H.pylori, are most frequently involved in the genesis of mflarmatory
lesion seen in the children studied. These findings and the characteristic pattern of distribution of I.pylori
colonization on the gastric mucosa of studied children are consistent with those of cur study in children with
migraine (6). They provide strong evidence that H.pylori orgenisms may not be primary pathogens of gasiritis and
raise the possibility that H.pylori organisms may colonize gastric tissue as a result of inflammation rather than as a
cause of it. Further cvidence to support this contention is provided by the data seen in 1 of the 14 aforementioned
patients with recurrent abdominal pain who completed a single blind placebo-controlled clinicai trial (3). This
patient, who was infected by H.pylori during the trial, showed, at the end of treatment with placebo, nodular antral
gastritis {via endoscopy), and an increase of pre-existing mild antral gastritis to moderate one, with colonization of
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H.pylori and mmcesal lymphoid follicles (via histology). The pre-existing mild corporal gastritis and mild duodenitis
remained as they were before colonization of H.pylori occurs (Table 5} 5). All these findings do not support that
H.pylori is a primary cause of gastritis. However, they demnonstraie that H pylori is an aggravating cause of gastritis
and explain the reason why the data of recent studies in children (%) and adults (9 12} show that eradication of
H.pylor infection 1s net [ollowed by the healing of gastritis although a sigmificant improvernent of the underlying
Zasiritis is noted.

In conclusion, our findings do not support an association berween H pylori and abdominal pain or dyspepsia; neither
do they establish a causal link between H.pylori and underlying gastritis or gastroduodenitis. However, our data
demonstrate a causal associalion between chronic inflammatory lesion and abdominal pain or dyspepsia. They also
provide evidence that H.pylori infection, as an aggravating cause of gastritis, should be eradicated and the
underlying inflamunatory lesicn, representing most probably the pre-existing gastritis, should be further treated for
resolution of symptoms, using a potent anti-ulcer drug. Long-term, well-controlled multicenter trials will be required
50 that we will be able te find out the proper treatment of nonulcer dyspepsia with or without infection.

I. Mavromichalis

T. Zaramboukas
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LETTERS

No increased prevalence of Helicobacter
pylori in patients with alopecia areata

1o the Editor: Thinty panents with alopecia areata
(AAY ond 30 age- and sex-matched healihy volunteers
were examined for the presence of igG antbodics o
Helicobacter pylovi with the use of a commercially
available in-office test (ImmunoComib H, Orgenics),
with sensitivity of 92% and specificity of 93.1%. Both
groups were comparable in terms of age (31.5 vs 32
vears) and sex (30% women in hoth).

Accaording 10 seropositivity for IgG antibodies,
there was no statistical difference (P o= 3015)
bewween the two groups. Gastrointestinal symptoms,
concominant diseases, and habits in the group of
parients and the prevalence of H pylori antibodies
are: isted in Table T

The hypothesis of the avtoimmune nature of A s
supported not only by the coexistence of the disease
with gther autoimmune diseases, but also with the
presence of auwtoantibadies against thyroid con-
stituents, gasiric parietal cells, and smooth muscle
celis.'2 The autoimmune nature of the disease is also
supported by the identification of antibodies that are
direcied against normal anagen scaip hair follicles in
the serum of patients with AA 3 In addition, the serum
levels of aytokines in the localized forms {interleuking
|TL] 1o and 43 and the cxicnsive forms (nterferon
gamma and 1L-2) of the disease are significantly ele-
vated.? De Luis et 2156 have published rwo articles
showing that the seroprevalence of H pylort is signifi-
cantly higher in patients with insulin-dependent dia-
betes mellitus and autoimmune ztrophic thyroiditis.
They express the hypothesis that 7f pylord antigens
might be involved in the development of these two
aulpimmune disesses or that autoimmune fonction in
these diseases may increase the likelihood of an A
pylori infection. On the basis of these studies and
considering the fact that AA s a disease of unknown
arigin, we tried to determine whether there might be
2n association of M pplord infection with AA

We found no significane difference in the sero-
prevalence of 7f pylori infection between patients
with Ad znd healthy controls,

D. Rigopotlos®

A Kasambas®

A Karalexis®

G. Papatbeodorout

T Roklkast

University of Athens

Department of Devmatology, “ASygros”™ Flospital®
5, I Dragoumi str, 16121

4001 General Military Flospita?

Atbens, Greece

) At ACAD DIERMATOL

Table 1. Prevalence of IgG Heficobacter pylori
antibodies and concomitant diseases, habits, and
gastrointestinal symptoms

H pyiord

No. of patients
{n =30 1gG positive
vitiligo 2 i
Hashimoto's thyraiditis i 1
Atopic dermatitis i [¢]
Hyperthyroidism 2 i
Diabetes mellitus 1 ¢
Indigestion or heartburn 5 4
Anxiety i3 7
Smoking 10 6
Family history of peptic ulcer b ]
Use of antacids 5 4
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Letiers fo the Editor

False-negative rapid urease test in acute
upper GI bleeding: Is human plasma
alone responsible?

To the Editor:

We read with interest the article by Houghton et all
regarding the haclericeidal effect of human plasma
against Helivebacler pylori. The aim of their study was to
explam the cimnical observalion that the sensitivity of the
rapid vrease test (RUT) for the detection of H pylorl 15
decreased in patients with acute upper GI bleeding
LUGE). We were among the {irst to report the lower sensi-
tivity of biopsy-based metheds 1HUT, histology) as com-
pared with servlogy For detection of Jf pylor infeclion
based on a study of a colwrt of 53 consecutive patients
with acute UGE.2 We lurther lound thal histology was sig-
nifieantly more sensitive than the RUT ia the determina-
tion of H pylori status in patients with acute UGB, irre-
spective of age or the presence of blond in the stomach at
endoseopy.? Moreover, the sensitivily of the RUT was low
in palients who were bleeding irrespective of the use of
amnsterondal  aoti-infammatery drogs (NSAIDs)
However, in patients with aeute UGE who were aot using
MSAIDs, the sensitivity of the RUT remained low, but
histopatholegic evaluvation of appropriately stained {mod-
ificd Giemsa) biopsy specimens was positive for # pylori
significantly more often than in bleeding patients who
were taking NSAID (T7% vs. 827%, p = 0.0M7; 5% C1
10.013, 9.468]). This lad us to speculate that XSAIDs may
have a divect effect an H pylori viability, or that the
decreased sensitivity of histelogy in palients taking
NSAIDS is due to sampling error, which may veeur more
oflen wihen biopsy speeimens are taken endasenpically
from a2 stomach with NSAIT:-induced gastropathy. Thus.
we believe that ather factors, in addilion Lo the bacterioci-
dal effecl of human plasma propused by Houghlon eb al!
contribule to the observed low sensitivity of the RUT duc-
ing acute UGB.

When endoscopy is performed for acute UGB, we pro-
pose that at least 2 addilional biopsy specimens be
obtained from the antrum and kept in formalin. I the
EUT iz negative, these specimens should be prucessed for
histopathologic evaluation. Alternatively, ta this elinical
setting, locally validated noninvasive tests, such as serol-
ogy, could be used for the evaluation of I pylor status
with the chjective of aarly initiation of eradication thera-
py in infectied patients, and the consegquent prevention aof
recurrent wlcer bleeding with s ramifications for less
hospitalization and treatment.
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