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OBJECTIVE: To determine the usefulness of four serological
tests in confirming cure of H pylori infection before the previously
reported six-month post-treatment delay.
PATIENTS AND METHODS: As part of a prospective,
blinded, controlled trial, in which patients with duodenal ulcers
were randomized to receive different combinations of antibiotics,
serum samples were obtained in 89 patients before treatment, as
well as on several occasions after treatment. Antibody titres were
determined by ELISA with Bio-Rad immunoglobulin (Ig) A,
Bio-Rad IgG, Pyloriset EIA-A for IgA and Pyloriset EIA-G for
IgG. Eradication was confirmed with antral biopsy three months
after therapy.
RESULTS: The percentage drop in titre following treatment was
significantly larger for the group of patients who were treated suc-
cessfully with all four kits. Optimal cut-offs for identifying success-
ful therapy were determined, and accuracy improved as the
interval between testing and therapy was prolonged. Six months
after therapy, the IgG test from Bio-Rad achieved 100% sensitiv-
ity and 80% specificity, and that from Pyloriset achieved 88% sen-
sitivity and 100% specificity. At three months, however, test
performance was quite good, with 90% sensitivity and 80% speci-
ficity when using a Pyloriset IgA titre drop of 20% or greater to
predict successful eradication.
CONCLUSION: Serology is a simple, easily available, noninva-
sive method that exhibits good positive predictive value in the
confirmation of successful cure of H pylori infection three or six
months after treatment.
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Utilité des tests sérologiques dans l’évaluation
du traitement d’éradication contre
Helicobacter pylori
DONNÉES DE DÉPART : La sérologie est une méthode simple et non
effractive de dépistage de H. pylori.

OBJECTIFS : Déterminer l’utilité de quatre tests sérologiques pour con-
firmer l’éradication de H. pylori, avant le délai post-thérapeutique de
six mois recommandé autrefois.
PATIENTS ET MÉTHODES : Dans le cadre d’un essai contrôlé,
prospectif, mené à l’insu, regroupant des patients atteints d’ulcères
duodénaux, randomisés afin de recevoir différentes associations
d’antibiotiques, des échantillons sériques ont été prélevés chez 89 patients
avant le traitement et à plusieurs occasions après ce dernier. Les titres
d’anticorps ont été mesurés par ELISA avec l’immunoglobuline Bio-Rad A
(Ig), Bio-Rad IgG, Pyloriset EIA-A pour IgA et Pyloriset EIA-G pour
l’IgG. L’éradication a été confirmée par biopsie antrale trois mois après le
traitement.
RÉSULTATS : En pourcentage, la baisse des titres après le traitement a
été significativement plus marquée dans le groupe de patients traités avec
succès au moyen des quatre nécessaires. Les seuils idéaux pour
l’identification de la réussite du traitement ont été déterminés et le degré
de précision a été amélioré proportionnellement avec la durée de
l’intervalle entre le test et le traitement. Six mois après le traitement, le test
à l’IgG de Bio-Rad a manifesté une sensibilité de 100 % et une spécificité de
80 % et le Pyloriset a manifesté une sensibilité de 88 % et une spécificité de
100 %. Après trois mois, toutefois, le rendement a été assez bon, avec 90 %
de sensibilité et 80 % de spécificité en se fiant sur une baisse du titre de
l’ordre de 20 % ou plus avec le Pyloriset IgA pour prédire la réussite de
l’éradication.
CONCLUSION : L’analyse sérologique est une méthode simple,
accessible et non effractive qui donne une valeur prédictive positive
appréciable pour la confirmation de la réussite du traitement d’éradication
de H. pylori trois ou six mois après le traitement.

Results of this study were presented in preliminary form at the American Gastroenterological Association Meeting as part of Digestive Disease
Week in San Francisco, California, May 18 to 23, 1996
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In 1994, the National Institutes of Health Consensus De-
velopment Panel recommended that all patients with

peptic ulcer disease and infection with Helicobacter pylori be
treated with antimicrobial agents to eradicate the organism
and, thus, prevent ulcer recurrence (1). Success rates of ef-
fective anti-H pylori therapy vary from 80% to 95% (2-4).
The ability to monitor treatment success is often desired,
particularly in patients exhibiting questionable compliance,
patients who originally presented with a complication such
as a bleeding ulcer, patients in whom the treatment used was
one with a relatively low eradication rate and patients with
recurrence of symptoms (5,6). Accepted methods of con-
firming eradication are histological examination or culture
of gastric antral biopsies obtained during gastroscopy, or
breath urea testing – both should be performed at least four
weeks after completion of therapy (2). However, endoscopy
may be uncomfortable for the patient and is not without in-
herent complications. Breath testing is safe and simple for
the patient but requires expensive equipment with the
carbon-13 method and involves a small amount of radiation
with the carbon-14 method (7-9). Hence, it is not widely
used. Serology, in contrast, is a simple, noninvasive and in-
expensive method of diagnosis.

The effect of successful eradication of H pylori on serologi-
cal titres has been examined in several studies. Many of these
showed promise, with significant drops in immunoglobulin
(Ig) G (10-15), IgA (10,15,16) and IgM (16) antibody titres
observed after successful eradication therapy. However, ab-
solute antibody titres remain in the positive range for one
(17,18) to as many as four years after successful eradication
(19,20). Investigators have thus looked at the relative
change in IgG titre from pretreatment levels as an indicator
of treatment success. Their results have been disappointing,
with accurate confirmation of eradication only possible a
minimum of six months after completion of therapy (21-24).
Two studies noted that IgA levels dropped earlier than IgG
levels (15,16). In one such preliminary study, our group (15)
observed that IgA titres were significantly lower in those
whose therapy was successful than in H pylori-positive pa-
tients as early as one month after therapy.

The aim of this study was to determine the usefulness of
IgA and IgG serology in monitoring treatment, and in par-
ticular in confirming eradication before the reported six-
month post-treatment delay. We studied four different com-
mercially available serological assays in patients who had at-
tempted antimicrobial therapy for H pylori eradication.

PATIENTS AND METHODS
Patient population: Adult patients from the gastroenterol-
ogy divisions of the Montreal General Hospital and Royal
Victoria Hospital of McGill University, Montreal, Quebec,
with an endoscopically documented duodenal ulcer in the
13 months before randomization and proven Helicobacter py-

lori infection on histology or tissue culture were invited to
participate in the study as part of a prospective, controlled
eradication trial. Patients were excluded if they reported al-
lergies to any of the study medications, used daily nonsteroi-

dal anti-inflammatory drugs in the month before randomiza-
tion or were suffering from conditions that increased the risk
of gastroscopy with biopsy, such as a coagulopathy. Pregnant
or breastfeeding patients, or patients who had previous eso-
phagogastric surgery, malignancy, or ongoing alcohol or drug
abuse were also excluded. After informed consent was ob-
tained in accordance with the institutions’ respective ethics
review boards, patients underwent gastroscopy to confirm ul-
cer healing. During gastroscopy, four antral biopsies (one per
quadrant) were obtained and sent for culture and histology to
confirm the presence of H pylori. Those with H pylori infec-
tion were entered in the study.
Design: Patients were randomized in a double-blind fashion
to one of three possible eradication regimens including com-
binations of metronidazole, bismuth subcitrate, amoxicillin
and placebos (metronidazole and two placebos; metronida-
zole, bismuth and placebo; or metronidazole, bismuth and
amoxicillin). All medications were administered orally. Se-
rum samples were obtained for serological analysis (see be-
low) at the time of randomization, at completion of therapy
and three, six, nine and 12 months after completion of ther-
apy. Endoscopy with antral biopsies was performed three
months after completion of therapy for confirmation of eradi-
cation.
H pylori detection: H pylori was detected with antral biopsy
culture or histological examination. Biopsies destined for
culture were obtained before dipping the biopsy forceps in
formalin. Specimens were transported in D20W and plated
within 4 h onto sheep blood agar at 37°C under microaero-
philic conditions. Organisms were identified by oxidase,
catalase and urease tests. Biopsies destined for histological
examination were transported in buffered formalin, paraffin
embedded, sectioned, and stained with hematoxylin and eo-
sin. Giemsa staining was used if there was any doubt of the re-
sult of the hematoxylin and eosin stain. Investigators
interpreting the histology, culture and serological tests were
all blinded to each others’ results and to the patient history.
Serological determinations: Serological titres were deter-
mined by following the manufacturers’ directions for each of
four commercially available kits. The Pyloriset EIA-A and
Pyloriset EIA-G assays (Orion Diagnostica, Espoo, Finland)
are used to identify IgA and IgG antibodies, respectively, di-
rected at the acid glycine extract (15). The Bio-Rad GAP
IgA and IgG assays (Bio-Rad Laboratories) also identify anti-
bodies directed at H pylori antigens of 20 to 120 kDa. Both
kits use an ELISA technique. Control solutions provided
with the kits were used with every run, and absorbance meas-
ured with an ELISA reader (Behring ELISA Processor II). Se-
rum titres were determined from standardized curves
constructed using the control samples as described previously
(15).
Statistical analysis: Patients were classified as having suc-
ceeded or failed therapy (from here on referred to as successes
and failures) based on antral biopsy histological examination
and culture (performed only in those with active duodenal
ulcer at the time) obtained three months following therapy as
the gold standard. If either test was positive, the patient was
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classified as having failed therapy. Mean antibody titres pre-
and post-therapy for both the success and failure groups were
compared by using the Student’s t test (paired or independent
t test where applicable). The relative change in titre post-
treatment was calculated by determining the percentage
change in titre when comparing the post-treatment titre with
the pre-treatment titre for each individual patient, ie,

(post-treatment titre – pretreatment titre) x 100

pretreatment titre

Statistical comparisons were carried out as with mean anti-
body titres.

To determine the optimal drop in antibody titre required
after treatment to confirm eradication, selected cut-offs were
examined for the four kits at each of the five time intervals
after treatment (zero, three, six, nine and 12 months). Test
characteristics were determined by using 2x2 table analysis
of thresholds consisting of drops in titres equal to or greater
than 10%, 15%, 20%, 25%, 30%, 40% or 50%. Ninety-five
per cent confidence intervals were calculated for proportions
by using the standard normal approximation of the binomial
distribution. Optimal cut-offs were determined by receiver
operating characteristic (ROC) curve analysis (25,26). A
ROC curve displays the false positive rate on the x-axis

(one-specificity) and the true positive rate on the y-axis
(sensitivity) for the varying test thresholds, thus, plotting
the performance of a diagnostic test. Ideal cut-off values for
the different kits for each time period after treatment were
chosen by determining the point lying geometrically closest
to an ideal test with 100% specificity and sensitivity (the up-
per left corner of the graph).
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Figure 1) Mean immunoglobulin (Ig) A and IgG antibody titres after successful and failed Helicobacter pylori eradication. Mean IgG titre for both kits
dropped significantly in patients who succeeded (P�0.001) but not in those who failed treatment (P>0.05, paired t test). Patients with a measured titre of
more than 20 U/mL for Bio-Rad and 500 U for Pyloriset are considered seropositive for H pylori antibodies. 0 Time of completion of therapy; R Time of
randomization to treatment; tx Treatment

TABLE 1
Number of subjects in whom serum was available for
analysis at different points during a study of 89 patients
following antibiotic therapy for Helicobacter pylori
infection

Serum
available

Serum available for percentage
change in titre analysis*

At randomization 68 –

Zero months 67 60

Three months 57 51

Six months 55 45

Nine months 54 43

12 months 54 42

*For percentage change in titre analysis, serum was required from the specific time
period as well as from the time of randomization; therefore, the number of subjects
with both specimens available is lower than the number of subjects with specimens
available from the particular time period
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A modified maximum likelihood program was used to
compare the areas under the fitted ROC curves, which repre-
sent the overall test performance of the different assays (27).
These were compared with matched analysis where appro-
priate. Clinical utility of the kits was examined by prepost-
test probability analysis. By using the optimal test character-
istics (as defined above) and Bayes’ theorem, the post-test
positive and negative probabilities of H pylori eradication
were plotted for different pretest probabilities (prevalence)
of H pylori infection (28). P�0.05 was considered significant
on a priori planned comparisons.

RESULTS
Antibody titres post-therapy: Eighty-nine patients fulfilled
all inclusion and exclusion criteria (Table 1). Sixty-five
(73%) were men and 24 (27%) were female. Culture and his-
tology results were concordant in 92.9%. Twenty-three
(26%) patients failed and 66 (74%) succeeded the H pylori

eradication attempt. As shown in Table 1, serum analysis in-
volved fewer than the 89 patients who met entry criteria. The
reason for this is that some patients did not return for follow-
up, and at the onset of the study one shipment of samples was
involved in an accident resulting in several lost specimens.
Mean titres of IgA and IgG determined with both Pyloriset
and Bio-Rad kits are shown in Figure 1. Mean IgG titres for
both Bio-Rad and Pyloriset dropped significantly in successes
(P�0.001 at all five time periods compared with pre-

treatment, paired analysis). This was not the case for failures
(P>0.05). However, mean absolute IgG titres were still very
close to the positive range as late as 12 months after comple-
tion of therapy. Mean IgA titres were not helpful in discrimi-
nating between successes and failures when either Pyloriset
or Bio-Rad was used (Figure 1).

When data were analyzed in terms of percentage change
in patient titres, differences between successes and failures
became more evident (Figure 2). Indeed, the percentage
drop in titre over the year following treatment was highly
significant (P<0.0001 at all five time periods compared with
baseline) in successes for both antibody classes for both Pylo-
riset and Bio-Rad (paired analysis). Upon completion of
therapy (at zero months) the percentage drops in IgA from
both kits and IgG from Bio-Rad were already significantly
greater (P<0.05, independent t test) for successes than for
failures. In contrast, the observed drop in Pyloriset IgG
achieved significance only three months after completion of
therapy.
Optimal cut-offs: ROC curves were plotted for each kit at all
five time periods. Those obtained at therapy completion, and
three and six months after therapy are shown in Figure 3. The
other curves were similar. Optimal cut-offs for the 20 differ-
ent scenarios (four assays, five times of serological sampling)
are shown in Table 2 with their respective test performance
scores.

Diagnostic accuracy was modest with all four kits immedi-
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Figure 2) Relative change in immunoglobulin (Ig) A and IgG antibody titres after successful and failed Helicobacter pylori eradication. The numbers of
patients zero, three, six and 12 months after therapy were 46, 41, 40 and 36, respectively, for those who succeeded treatment and 14, 10, five and six, re-
spectively, for those who failed treatment. *Initial point where there was a significant (P�0.05, independent t test) difference between successes and fail-
ures. 0 Time of completion of therapy; R Time of randomization to treatment; tx Treatment

4

G:\GASTRO\1998\12#2\fallone.vp
Fri Feb 27 11:39:55 1998

Color profile: Disabled
Composite  Default screen



Can J Gastroenterol Vol 12 No 2 March 1998 121

Serology post-H pylori treatment

Table 2
Optimal cut-offs with respective test performance scores of four assays for Helicobacter pylori eradication

Test and time after
treatment (months)

Optimal cut-off
(% change) Sensitivity Specificity

Positive
predictive value

Negative
predictive value

Diagnostic
accuracy*

Immunoglobulin G

Bio-Rad

Completion of therapy –10 52 (37-67) 64 (35-87) 83 (64-94) 29 (14-48) 55 (42-68)

Three –25 73 (57-86) 90 (56-100) 97 (83-100) 45 (23-69) 76 (63-87)

Six –10 100 80 (28-100) 98 (87-100) 100 98 (88-100)

Nine –50 70 (54-83) 100 100 20 (4-49) 74 (56-85)

12 –50 92 (78-98) 100 100 67 (30-93) 93 (81-99)

Pyloriset

Completion of therapy –15 61 (45-75) 57 (29-82) 82 (66-93) 31 (14-52) 60 (47-72)

Three –50 71 (55-84) 90 (56-100) 97 (83-100) 43 (22-66) 75 (60-86)

Six –50 88 (73-96) 100 100 50 (19-81) 89 (76-96)

Nine –30 98 (87-100) 67 (9-99) 98 (87-100) 67 (9-99) 95 (84-99)

12 –50 94 (81-99) 83 (36-100) 97 (85-100) 71 (29-69) 93 (81-99)

Immunoglobulin A

Bio-Rad

Completion of therapy –20 70 (54-82) 64 (35-87) 86 (71-96) 39 (20-62) 68 (56-80)

Three –40 68 (52-82) 80 (44-98) 93 (78-99) 38 (18-62) 71 (56-83)

Six –30 83 (67-93) 80 (28-100) 97 (85-100) 36 (11-69) 82 (68-92)

Nine –25 82 (67-93) 33 (1-91) 94 (81-99) 13 (0-53) 79 (63-90)

12 –40 91 (77-98) 83 (36-100) 97 (84-100) 63 (25-92) 90 (77-97)

Pyloriset

Completion of therapy –20 63 (48-77) 64 (35-87) 85 (69-95) 35 (17-56) 63 (50-75)

Three –20 90 (77-97) 80 (44-98) 95 (83-99) 67 (35-90) 88 (76-96)

Six –10 83 (67-93) 80 (28-100) 97 (85-100) 36 (11-69) 82 (68-92)

Nine –15 83 (67-93) 100 100 30 (7-56) 84 (69-93)

12 –30 64 (46-79) 83 (36-100) 96 (79-100) 28 (10-54) 67 (51-80)

*(True positives + true negatives) / (true positives + false positives + true negatives + false negatives). Numbers in parentheses are 95% CIs

Figure 3) Receiver operating characteristic curves used to determine optimal cut-offs for discriminating successful from failed Helicobacter pylori
eradication for each of the four serological assays shown at three different times (upon completion of therapy, three months after therapy and six months
after therapy). Sensitivities (on the y-axis) and 1–specificities (on the x-axis) attributable to each of the cut-offs are plotted. Each curve represents a
serological test. The points comprising the curve represent the selected cut-offs of 10%, 15%, 20%, 25%, 30%, 40% and 50% drops in titre (plotted
from right to left). *Optimal cut-off for each curve (the point closest to 100% specificity and 100% sensitivity) (these optimal cut-offs are listed in Table
2). Ig Immunoglobulin
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ately upon completion of therapy. For example, a 20% or
greater drop in IgA titres when Bio-Rad was used predicted
successful treatment with a sensitivity of 70% (95% CI 54 to
82), specificity of 64% (95% CI 35 to 87) and diagnostic ac-
curacy of 68% (95% CI 56 to 80). At three months, the per-
formance of all four kits generally improved. The greatest
accuracy was achieved with a 20% or greater drop in Pylo-
riset IgA titre, with a diagnostic accuracy of 88% (95% CI 76
to 96), sensitivity of 90% and specificity of 80% (95%CI 77
to 97 and 44 to 98, respectively). At six months, perform-
ances of both IgG tests were excellent. Bio-Rad demon-
strated 100% sensitivity (95% CI 87 to 100) and 80%
specificity (95% CI 28 to 100) with titre drops of 10% or
greater, and Pyloriset was 100% specific (95% CI 28 to 100)
and 88% sensitive (95% CI 73 to 96) with titre drops of 50%
or greater.

There were no significant differences in area under the
optimal ROC curves among the four kits at any given time
period (zero, three, six, nine and 12 months), suggesting that
no kit was significantly superior to any other in confirming
successful eradication.

To determine intra-assay variability, 35 serum samples
were run in duplicate from each assay. The coefficient of
variation was 11.5 for Pyloriset IgA, 9.9 for Pyloriset IgG, 3.2
for Bio-Rad IgA and 6.7 for Bio-Rad IgG.
Determining clinical usefulness with Bayesian (pre- and
post-test probability) analysis: The clinical usefulness of a
test can be appreciated more easily with the use of prepost-

test probability (Bayesian) analysis. For example, because
most effective treatments used to cure H pylori have a success
rate of 90%, the pretest (ie, before serology testing for confir-
mation of eradication) probability of success is 90%. A 20%
or greater drop in Bio-Rad IgA titre upon completion of ther-
apy raises the post-test probability of success to 95% (Figure
4). Absence of such a drop in titre reduces the likelihood of
success to 80%. Hence, the information gained immediately
upon completion of therapy is limited. However, as shown by
the difference in area under the positive (success by serology)
and negative (failure by serology) post-test probability
curves, clinical utility is increased when serological analysis
is performed at three or six months (Figure 4). A 20% or
greater drop in Pyloriset IgA titre three months after therapy
raises the post-test probability of success to 98% from the
90% pretest probability. Absence of such a drop in titre re-
duces the likelihood of success to 53%. At six months, a drop
in Bio-Rad IgG of greater than 10% raises the post-test prob-
ability of success to 98%, and absence of such a drop reduces
the likelihood of success to 0%.

DISCUSSION
The present study confirms, as others have suggested, that
absolute antibody titres to H pylori are not useful for confirm-
ing eradication because they remain very close to the positive
range for up to one year following successful treatment (17-
20). The relative change or percentage drop in titre following
treatment, however, has been shown to be clinically useful.
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Figure 4) Post-test probability of successful eradication of Helicobacter pylori after performing Bio-Rad immunoglobulin (Ig) A at completion of
therapy, Pyloriset IgA three months after completion or Bio-Rad IgG six months after completion. The optimal cut-offs indicated in Table 2 were used.
Probabilities of successful eradication are shown following both serological test results suggesting successful (dark line) or failed (light line) eradication.
The line of unity represents a test that offers no additional information, and divergence from this line represents the amount of additional information
gained (utility) by performing the serological test
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We showed that IgG titre six months following treatment
can confirm eradication very reliably, as was suggested by
Kosunen et al (21) and Kosunen (22), who reported a 97%
sensitivity and 95% specificity. The Bio-Rad and Pyloriset
IgG kits yielded sensitivities of 100% and 88%, respectively,
and specificities of 80% and 100%, respectively, at six
months when using cut-offs of 10% and 50% drops, respec-
tively. Thus, combining the two kits achieved a perfect score,
with 100% sensitivity and 100% specificity. Cutler et al (24)
also reported comparable results at six months, with 86%
sensitivity and 88% specificity with a 20% decline in IgG.
Hirshl et al (23) suggested that an earlier diagnosis could be
made because a 50% drop in titre four months after therapy
resulted in a 99% sensitivity and 87% specificity in confirm-
ing eradication. At six weeks, however, the sensitivity
dropped to 56%. Results from Cutler et al (24) at three
months were also disappointing, demonstrating only a 53%
sensitivity. Our results are the first to show an adequate test
performance as early as three months after therapy, yielding a
90% sensitivity, 80% specificity and 88% diagnostic accu-
racy when using a 20% or greater drop in Pyloriset IgA titre as
a cut-off. Although the negative predictive value is low at
this time (67%), a 20% drop in titre is an excellent predictor
of successful eradication (positive predictive value of 95%).
This allows the physician to be confident that eradication
has been successful, whereas patients exhibiting smaller
drops would require further surveillance. Immediately after
completion of therapy, serology can be used to confirm
eradication, but the information gained so early in the
post-treatment period is modest as shown by Bayesian prob-
ability analysis (Figure 4). Titres obtained at three or six
months are far more useful clinically. For the observed results
to be valid clinically the test results must be reproducible, as
shown in this case by the adequate coefficients of variation.

Whereas most studies advocate the use of IgG serology in
the follow-up of H pylori infection, we have shown that IgA
serology may also be useful. Although results at six months
slightly favour IgG serology, the Pyloriset IgA test performed
quite favourably at three months. One potential problem
with this particular assay, however, is the relatively high
coefficient of variation at 11.5, which can be at least partly
overcome by running the paired sera in parallel. Certainly
the test performance in our study attests to its adequacy.

The gold standard for defining eradication in this study
does not include a urea breath test. Although this would
have added to the strength of our study, a combination of
culture and histology would yield, at most, very few false
negatives, which would slightly overestimate our eradication
rate. However, the effect on the test performance would be
to underestimate the ability of serology to confirm eradica-
tion. This suggests that serology may in fact be better than
we claim in terms of positive predictive value.

We did not observe any transient suppressive effect on
antibody titres in any of the treatments. That is to say, of
those patients who failed therapy, the change in antibody ti-
tre in patients from treatment groups with higher eradica-
tion rates did not differ from those from treatment groups

with lower eradication rates. Hence one would not expect a
difference in the ability to confirm eradication with serology
when using treatments with eradication rates superior (such
as a proton pump inhibitor and two antibiotics) to those used
here.

Serology may also be used in other clinical settings, such
as in the determination of a treatment plan in the workup of
dyspepsia. This is a controversial issue and is the topic of
many decision tree analyses being examined. It is not within
the realm of this study, but if serology is useful as a screening
test in this patient population, its use may be expanded to
the confirmation of eradication. If developed successfully,
serological tests that detect virulent strains of H pylori will
also need to be assessed.

Although alternative methods of confirming eradication,
such as gastroscopy and biopsy or urea breath testing, can re-
liably confirm eradication sooner than serology (ie, one
month after therapy), the latter is simple, easily available,
noninvasive (in that it does not involve endoscopy) and
does not involve radiation exposure. Hence it can be par-
ticularly useful when the difference between the cost of se-
rology and gastroscopy is greatest, or when risk of gastroscopy
is especially high. Serology can also be performed in patients
who are unable to comply with the instructions of a breath
test (eg, patients unable to provide breath samples because of
chronic lung diseases, old age or dementia). The serum sam-
ple itself can also be analyzed easily by any laboratory famil-
iar with ELISA techniques. The disadvantages of serology
are the need for both pre- and post-treatment sera and that
these paired sera should be run simultaneously. This can be
problematic in a clinical setting as well as in our study where
paired samples were not obtained in about 10% of subjects
(Table 1). Most important, however, this simple test is a
relatively accurate means of confirming eradication three or
six months following treatment.
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