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Abstract: Many diagnostic methods have been devel-
oped and used for detecting Helicobacter pylori to
evaluate the success of treatment of H. pylori infection.
We investigated and compared the suitability of the
rapid urease test (RUT), polymerase chain reaction
(PCR), BC-urea breath test (*C-UBT), and serology
with culture for evaluating cure of H. pylori infection.
Forty-seven H. pylori-positive gastric ulcer patients re-
ceived dual therapy of lansoprazole (30mg u.i.d.) and
clarithromycin (200mg b.i.d.). Four weeks after the
completion of treatment, RUT, PCR, “C-UBT, and
culture were performed and the negative rates of these
tests were compared. Anti-H. pylori IgG antibodies
were measured by enzyme-linked immunosorbent assay
(ELISA) before and 4 weeks after completion of the
treatment to evaluate changes of titers during the treat-
ment. The negative rate of RUT (55%) was significantly
greater than that of culture (27%). Significant declines
in titers were seen in the patients who had negative
culture results, while the decline in the titer was not
significant in the patients who had positive results. PCR
assay and PC-UBT were suitable for the evaluation of
H. pylori eradication, but RUT was not suitable, be-
cause of its sensitivity. By monitoring anti-H. pylori IgG
antibody titers, therapeutic failure can be detected early
after completion of treatment.
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Introduction

Helicobacter pylori has been implicated as the major
cause of various gastric diseases.!” The development of
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reliable diagnostic methods has contributed to our un-
derstanding of the role of H. pylori in gastric and duode-
nal ulcers.2 And the accurate detection of H. pylori after
therapy has also proved to be of critical importance in
evaluating the effects of treatment regimens.?

Several diagnostic methods are used for detecting H.
pylori and various methods are used to evaluate the
success of treatment at different institutions. Thus, it
would be of value to establish which methods are most
suitable for the evaluation of cure of H. pylori infection.

Serology is a non-invasive and relatively inexpensive
method,*” and, a decline in serum antibody titer is con-
sidered to be useful for evaluating the cure of H. pylori
infection. ®*C or *C-urea breath tests (*C or “C-UBT)
are also non-invasive methods and are considered to be
sensitive indicators of cure of H. pylori infection. The
great advantage of the *C-UBT is the absence of radia-
tion risk. The rapid urease test (RUT), an invasive
method, is simple and inexpensive.®'° In Japan, this test
is the most commonly used for detecting H. pylori and is
often adopted for the evaluation of cure of H. pylori
infection. The polymerase chain reaction (PCR) is con-
sidered to be the most sensitive method for detecting H.
pylori infection,"'1* but it requires special equipment
and trained personnel, and is not a generally agreed
method for evaluating cure of H. pylori infection.

To evaluate the usefulness of these tests for monitor-
ing the success of treatment, we measured the decline of
serum antibodies 4 weeks after the completion of treat-
ment and performed RUT, PCR, #C-UBT, and culture
in patients who had received treatment to cure H. pylori
infection.

Subjects and methods
In patients in whom active gastric ulcer was detected by

endoscopy, three biopsy specimens were taken from the
antrum and the body of the stomach to evaluate H.
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pylori status. Subjects were considered for inclusion in
the study if they were healthy and all examinations were
positive. All subjects enrolled in the study provided
their informed consent. Patients who had previously
been treated or who were taking oral anticoagulants
were excluded.

Forty-seven gastric ulcer patients, mean age 49 years
(range 35-67 years), 26 of whom were men, received
treatment to cure H. pylori infection: an 8-week course
of lansoprazole (30mg u.i.d.) and a 2-week course of
clarithromicin (400 mg b.i.d.). Four weeks after comple-
tion of the treatment, RUT (CLO test), PCR, 13C-
UBT, and culture were performed to evaluate the
success of the treatment. Endoscopy was performed in
all patients and three biopsy specimens were taken from
the antrum and two from the body of the stomach for
RUT, PCR, and culture. The “C-UBT was also per-
formed 3 h after the endoscopy. In 22 patients, serologic
assay for IgG antibodies against H. pylori, performed by
enzyme-linked immunosorbent assay (ELISA), was
performed before and 4 weeks after the treatment. The
institutional Ethics Committee gave their permission
for the performance of this study.

To compare the value of RUT, PCR, and BC-UBT
with culture in the evaluation of cure of H. pylori infec-
tion, we compared the negative rates of these tests 4
weeks after completion of the treatment. To investigate
anti-H. pylori IgG antibody titers after completion of
the treatment, the patients were divided into two
groups: group A, those who had positive culture results
4 weeks after completion of the treatment (# = 15) and
group B, those who had negative culture results 4 weeks
after completion of the treatment (n = 7). In both
groups, titers of 1gG antibodies against H. pylori were
measured before and 4 weeks after completion of the
treatment. To evaluate the decline of anti-H. pylori IgG
antibody titers, the titers at both points were compared.

Assessment of RUT (CLO test) was done 20min, 2h,
and 24 h after the biopsy. If a definite pink color devel-
oped, the test was considered to be positive. In this
study, all patients showed positive results before the
treatment.

PCR was carried out with two primers described by
Tonokatsu et al."* The PCR assay was considered posi-
tive when the product, which was equivalent to the

plification.

BC-UBT was performed 3h after the endoscopic ex-
amination performed 4 weeks after completion of the
treatment. For the test, the patient swallowed '“C-urea
(100mg) in 30mi distilled water. This was distributed
within the stomach by changing the patient’s position.
After 20min, 1-liter serial breath samples were col-
lected in a large reservoir bag, from which a single 10-ml
aliquot was taken and analyzed by mass spectrometry.
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A positive BC-UBT result was defined as excess 8 *CO,
excretion >5%o.

Serologic assay for IgG antibodies against H. pylori
by ELISA was performed using the kit developed by
BML Inc.* Tokyo, Japan A positive result was defined
as a titer >10AU (arbitnary units). In this study, all
patierits tested positive by this kit before the treatment.
For the culture, biopsy specimens were cultured in
Skirrow’s medium for 3-5 days at 37°C at high humidity
under strict aerobic conditions (CO, 15%, O, 5%).

Statistical analysis y? analysis was used for statistical
* calculations of RUT, PCR, BC-UBT, and culture.
Wilcoxon’s signed-rank test was used for statistical
calculations of the decline of serum antibodity titers.
Differences were considered significant at P < 0.05.

Results

The negative rates of RUT, PCR, *C-UBT, and culture
4 weeks after completion of the treatment are shown in
Table 1. The negative rates of RUT, PCR, ®*C-UBT,
and culture were 57% (in 27 out of 47 patients), 28% (in
13 out of 47 patients), 32% (in 15 out of 47 patients) and
28% (in 13 out of 47 patients), respectively. The nega-
tive rate of RUT was significantly higher than that of
culture. In all patients who showed negative culture
results, RUT also showed negative results. Negative
results for RUT in the patients who showed positive
culture results were considered to be false negative. The
results for PCR were the same as that for culture in all
patients. In two patients with positive culture results,
BC-UBT showed negative results. However, there was
no significant difference between the negative rates for
BC-UBT and for culture 4 weeks after the completion of
the treatment.

Changes in anti-H. pylori IgG antibody titers before
and 4 weeks after completion of the treatment are
shown in Fig. 1. Before the treatment, there was no
significant difference in mean titers between group A
and group B patients. In group A, although a decline in
anti-H. pylori IgG antibody titer was seen in some pa-
tients, the difference in titers before and 4 weeks after
completion of the treatment was not significant (Fig.
1a). In contrast. in all the group B patients who had

Table 1. Negative rates for four diagnostic methods 4 weeks
after completion of treatment for H. pylori infection

Method Rate (Number)

289 (1347)
57% (27/47)
32% (15/47)
28% (13/47)

Culture [
Rapid urease test '
BBC-urea breath test

Polymerase chain reaction

*P < 0.05 (y? analysis)
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Fig. 1a,b. Changes in anti-H. pylori IgG antibody titers before
and 4 weeks after completion of the treatment. a Titers of
patients who showed positive culture results 4 weeks after
completion of the treatment (rz = 15). b Titers of patients who

negative culture results, there was a decline in the titers,
and the difference in titers before and after treatment
was significant (Fig. 1b). These results suggest that a
lack of decline in anti-H. pylori 1gG antibody titers
indicates failure of the treatment.

Discussion

We investigated and compared the suitability of RUT,
PCR, BC-UBT, and serology with culture in the evalua-
tion of cure of H. pylori infection.

RUT is a cheap and simple method used for detecting
H. pylori in gastric biopsy specimens.®*® RUT can re-
place culture and histology. However, false-negative
results are possible if a low bacterial load is present.
Therefore, false-negative results may occur after
comnpletion ol the treatment. {he results of our invest-
gation showed that negative rates of RUT were signifi-
cantly higher than that of culture 4 weeks after
completion of the treatment. If the cure of H. pylori
infection were to be defined only by RUT 4 weeks after
tie completion of the treatment. it Is possible that the
legaiien could result in too high a cure rate. Loileld et
al.” in their review, noted that all diagnostic techniques
Currently used had good sensitivity and specificity; how-
ever, our results showed that the sensitivity of RUT
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showed negative culture results 4 weeks after completion of
the treatment. The decline of titer was significant in this group
(n = 7). *P < 0.02 (Wilcoxon’s signed-rank test; one-tailed)

was insufficient for the evaluation of cure of H. pylori
infection.

PCR assays are considered the most sensitive method
to detect small numbers of H. pylori.’*** This method
would thus be suitable for evaluation of the cure of H.
pyloriinfection. Another advantage of PCR is the rapid
identification of H. pylori compared with culture and
histological detection.® Because of these advantages,
PCR is used in some Japanese institutions to evaluate
the cure of H. pylori infection. We compared the nega-
tive rates of PCR with that of culture after treatment
and found no significant difference between the results
for the two methods. Fabre et al."" also compared PCR
with RUT, culture, and histological test. They found
that PCR was the most sensitive and specific method.
Therefore, we suggest that PCR is also suitable for
evaluating cure of H. pylori infection.

The major advantages ot ~C-UB 1 tor detecung //
pylori are its accuracy and its potential for non-invasive
assessment.’1%% Slomiansky et al.?' investigated the
utility of BC-UBT by comparing the results with those
of histological examination and CLO test. They sug-
oested that antral biopsy was unnecessary to confirm
cure of H. pylori inlection. We compared the results oi
BC-UBT with those of culture and found no significant
difference. These results support the suggestion of
Slomiansky et al.! We suggest that, in the light of these
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advantages, 3C-UBT should be approved as a diagnos-
tic method in Japanese institutions.

Serology is considered to be a safe and non-invasive
method for the detection of H. pylori; serum antibodies
are shown to decline after successful treatment.*S
Hirschl et al.” reported that a breakpoint of 50% reduc-
tion in antibody titer indicated bacterial eradication,
with a sensitivity of 99.4% 6 weeks after the beginning
of the therapy. We found that, 12 weeks after the begin-
ning of the therapy, there were declines in the titers in
all patients who had negative culture results. On the
other hand, in many of the patients who had positive
culture results, antibody titers remained at the baseline
level. Consequently, we conclude that therapeutic fail-
ures can be detected by the monitoring of anti-H. pylori
IgG antibody titers 3 months after the beginning of the
therapy.

We investigated the suitability of RUT, “C-UBT,
PCR, and serology to evaluate cure of H. pylori infec-
tion, compared with culture, and conclude that: (i)
because of its sensitivity, RUT is not suitable for evalu-
ating cure of H. pylori infection; (ii) the PCR assay and
BC-UBT are suitable methods for evaluating cure of H.
pylori infection; and (iii) by monitoring anti-H. pylori
IgG antibody titers, therapeutic failures can be detected
early after the completion of treatment.

Acknowledgments. This work was supported by the staff of the
Department of Gastroenterology of Aomori Prefectural Cen-
tral Hospital.

The authors thank Dr. Hiroshi Saito and Dr. Hitoshi
Kawaguchi for their advice with this study.

References

1. Rauws EAJ, Langenberg W, Houthoff HI, et al. Campylobacter
pyloridis-associated chronic antral gastritis. Gastroenterology
1988;94:33-44.

2. Tytgat GNJ, Axon ATR, Dixon MF, et al. Helicobacter pylori,
causal agent in peptic ulcer disease. Working party reports. World
Congress of Gastroenterology. Oxford: Blackwell, 1990;36-45.

3. Glupezynski Y, Hirschl AM. Diagnosis. The year in Helicobacter
pylori 1994. London: Current Science, 1994;12-16.

4. Wang WM, Chen CY, Jan CM, et al. Long-term follow up
and serological study after triple therapy of Helicobacter pylori-

. Shimoyama et al.: Evaluation of cure of H. pylolri infection

associated duodenal ulcer. Am J Gastroenterol 1994;89:1793—-
1796.

5. Veenendaal RA, Pena AS, Meijer JL, et al. Long-term serological
surveillance after treatment of Helicobacter pylori infection. Gut
1991;32:1291-1294.

6. Culter A, Schubert A, Schubert T. Role of Helicobacter pylori
serology in evaluating treatment success. Dig Dis Sci 1993;
38:2262-2266.

7. Hirschl AM, Brandstatter G, Dragosics B. Kinetics of specific [gG
antibodies for monitoring the effect of anti-Helicobacter pylori
chemotherapy. J Infect Dis 1993;168:763-766.

8. McNulty CAM, Wise R. Rapid diagnosis of Campylobacter-asso-
ciated gastritis. Lancet 1987:1:13-14.

9. Marshall BJ, Warren JR, Francis GJ, et al. Rapid urease test in
the management of Campylobacter-associated gastritis. Am J
Gastroenterol 1987;82:200--210.

10. McNulty CAM, Dent JC, Uff JC, et al. Detection of
Campylobacter pylori by the biopsy urease test: An assessment in
15 patients. Gut 1989;30:1058-1062.

11. Fabre R, Sobhani I, Laurent-Puig P, et al. Polymerase chain reac-
tion assay for the detection of Helicobacter pylori in gastric biopsy
specimens: Comparison with culture, rapid urease test, and
histopathological tests. Gut 1994;35:905-908.

12. Clayton CL, Kieanthous H, Coastes PJ, et al. Sensitive detection
of Helicobacter pylori by using polymerase chain reaction. J Clin
Microbiol 1992;30:192-200.

13. Hammar M, Tyszkiewicz T, Wadstrom T, et al. Rapid detection of
Helicobacter pylori in gastric biopsy material by using polymerase
chain reaction. J Clin Microbiol 1992;30:54-58.

14. Tonokatsu Y, Hayashi T, Mizuta T, et al. A clinico-epidemiologi-
cal analysis of Helicobacter pylori by Southern blotting with A
urease gene probe. J Gastroenterol 1994;29:120-124.

15. Logan RPH, Dill S, Bauer FE, et al. The European “C-urea
breath test for the detection of Helicobacter pylori. Eur J
Gastroenterol Hepatol 1991;3:915-921.

16. Mizukami T, Osawa T, Niwa M, et al. An enzyme-linked
immunosorbent assay for the detection of IgG antibodies against
urease of Helicobacter pylori (in Japanese). Jpn J Clin Pathol
1994,42:1188-1193.

17. Loffeld RIL, Stobberingh E, Arends JW. A review of diagnostic
techniques for Helicobacter pylori infection. Dig Dis 1993;11:173~
180.

18. Graham DY, Klein PD, Evans DI, et al. Campylobacter pylori
detected non-invasively by the “C-urea breath test. Lancet
1987;1:1174-1177.

19. Logan RPH, Polson RJ, Misiewicz JJ, et al. Simplified single
sample *Carbon urea breath test for Helicobacter pylori: Com-
parison with histology, culture and ELISA serology. Gut
1991:32:1461-1464.

20. Klein PD, Graham DY. Minimum analysis requirements for the
detection of Helicobacter pylori infection by the ¥C-urea breath
test. Am J Gastroenterol 1993;88:1865-1869.

21. Slomiansky A, Schubert T, Cutler AF. [“Cjurea breath test to
confirm eradication of Helicobacter pylori. Am J Gastroenterol
1995;90:224-226.



