Research Article

iMedPub Journals

http://www.imedpub.com/

Helicobacter pylori seropositivity
in England, 2001-2007: time
trends and the effect of ethnicity

Abstract

2015

Vol. 1 No. 1:6

International Journal of Digestive Diseases

Kalliopi Alexandropoulou’,
Fiona Reid?,

Richard Holliman3,

Hasan Al-Ghusein3,
Andrew Poullis*,

Jin-Yong Kang*

1 Department of Gastroenterology,
Guildford Hospital
2 Department of Medial Statistics, St

Background: Helicobacter pylori (HP) prevalence is decreasing in developed
countries. Widespread adoption of the 'test and treat' strategy for dyspepsia
(2002) may have contributed to this decline.

Methods: Time trends in the proportion of positive HP serology results
in our institution, covering an ethnically diverse area in London, were
analysed between 2001 and 2007. The effect of age, gender and ethnicity
was assessed.

Results: 12307 tests were carried out between 2001 and 2007 in 11484
consecutive patients. There was a statistically significant reduction in the
proportion of positive tests over the study period from 42.8% to 37.6%
(p<0.001). HP seroprevalence was higher in older individuals (p<0.001), in
men (p=0.001) and in patients of Indian subcontinent descent (p<0.001).
There was a fall in the proportion of positive tests to HP over time for both
genders and ethnic groups and among patients over age 30. The proportion
of positive tests to HP remained unchanged for younger individuals.

Conclusion: The proportion of positive HP serology in our institution
decreased over a seven-year period. HP infection was more prevalent in
older patients. A significant proportion of younger subjects had positive
HP serology but the seroprevalence of HP infection amongst subjects aged
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under 30 remained unchanged.
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Introduction

Helicobacter pylori (HP) infection occurs in asymptomatic
individuals but is also a major cause of common gastrointestinal
diseases [1] including peptic ulcer and gastric cancer, conditions
which have declined in incidence world-wide [2]. This decline
parallels a fall in the prevalence of HP infection in both developed
[3,4]and developing countries [5,6]. By contrast, thereis a negative
association between HP infection and gastro-oesophageal reflux
disease [7] a condition which, although less common in the
Orient than in the west [8], is increasing in frequency worldwide
[9]. Oesophageal adenocarcinoma, a complication of chronic
gastro-oesophageal reflux is also increasing in prevalence [10,11].
Since Helicobacter pylori infection has a negative association with
oesophageal adenocarcinoma [12], a decline in the prevalence of
HP infection may have undesirable effects.
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HP infection is usually acquired at an early age [13] and associated
with poor socio-economic conditions during childhood [5,14]. In
developing countries, early childhood infection results in a peak
of HP prevalence rates in early adulthood [15], while in developed
countries the age-associated prevalence rate plateaus off only
among the elderly [16]. It has previously been thought that the
increasing seroprevalence of HP infection with age in developed
countries is the result of a birth cohort phenomenon, due to
infection being acquired primarily in childhood and persisting
throughout life, unless eradication treatment is given. Older
subjects who experienced poorer socio-economic conditions in
their childhood were more likely to be infected with HP compared
to individuals from subsequent generations. The prevalence of
HP infection and peptic ulcer is therefore higher in older birth
cohorts compared to those born in later decades, when socio-
economic conditions have improved [3,4].
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The incidence of HP infection includes both primary infection
and re-infection after successful eradication, with a low annual
incidence of 0.5-1.0% for adults in developed countries, compared
to higher rates of 3-10% in developing countries [17]. Prospective
longitudinal studies of HP prevalence show that the flux between
HP sero-conversion and sero-reversion may be more significant
than was previously thought [5,18-20].

Within developed countries, HP infection rates tend to be
higher amongst immigrant populations [5,19-20] reflecting high
childhood acquisition rates in their countries of origin as well as
poorer living conditions even in their adopted countries [19].

The gold standard for diagnosing HP infection remains biopsy
based tests [21]. Non-invasive urea breath testing and stool
antigen testing are used clinically but are relatively costly. Most
epidemiological studies rely on serology, which, although low in
specificity, provides the most practical method of studying large
populations and allows the use of previously stored sera. However
HP serology reflects previous exposure to infection rather than
active infection. Although HP seropositivity tends to revert after
successful HP eradication the rate of reversion is variable and up
to 65% of patients remained sero-positive more than a year after
successful eradication [22]. Serology is therefore an inadequate
tool in assessing the dynamic relationship between HP sero-
conversion and sero-reversion. However, it remains a valid tool in
assessing the prevalence of HP infection in a community.

Our institution serves a large ethnically diverse population across
South West London, England, where 80% of people describe
themselves as White, 8% Asian, 7% Black and 5% of mixed or
other ethnic origin [23]. This population has varying levels of
social deprivation [23].

The aim of the present study was to determine, over a 7-year
period from 2001 to 2007, the proportion of positive results for
HP serology, with particular reference to age, gender and Indian
subcontinent ethnicity. This is a period of particular interest,
with recent introduction of effective chemotherapy regimens
for HP eradication and the ‘test and treat’ strategy for HP in the
management of dyspepsia, in place since 2002.

Methods

Our laboratory used an automated qualitative enzyme linked
fluorescent assay for measuring HP 1gG levels, recording results
as positive, negative or equivocal. Data from 2001 to 2007 were
analysed to determine the frequency of positive serology for
HP. For patients who were tested more than once during the
study period, our analysis considered only the first result. Data
on patient age, gender and ethnicity were recorded. As ethnic
group is not routinely recorded in our hospital records, patients’
names were used as a surrogate marker to identify individuals of
Indian subcontinent Asian descent, using a previously validated
approach [24]. The remaining subjects were considered as ‘other
ethnic groups’.

Statistical Analysis

Logistic regression was used (SPSS package, version 16) to examine
the change in HP seropositivity over time, adjusted for effects of
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age, gender and ethnicity. Further logistic regression analysis was
carried out to investigate effect of age, gender and ethnicity on
HP seropositivity, with calculated odds ratios adjusted in each
case for all other variables. A p-value of <0.05 was considered as
statistically significant.

Results

HP serology was performed on 12307 specimens from 11484
patients. Six hundred and fifty eight patients were tested twice,
62 patients three times, 9 patients four times, 2 patients five
times and one patient was tested 6 times during the study period.
Gender was not recorded in 161 cases (78 HP +ve, 48%) and date
of birth in 41 (21 HP +ve, 51%). There were 4949 men (44%) and
6374 women (56%). 8898 patients (77.5%) were aged 50 years or
less. Two thousand, one hundred and six subjects (18.3%) were
of Indian subcontinent Asian ethnicity. The proportion of patients
with Indian subcontinent ethnicity was similar across the seven
years of the study, while the proportion of females increased
slightly, and the mean age varied but showed no clear time trend.

The proportion of positive HP tests fell over the seven year study
period, from 42.8% in 2001 to 37.6% in 2007 (Table 1). Higher
HP infection rates were significantly associated with increasing
age, male gender, and Indian subcontinent Asian ethnicity (Table
2). Indian subcontinent Asian patients, who accounted for 18.3%
of the study cohort, were twice as likely to be positive for HP
serology compared to other ethnic groups combined (95% ClI
2.01- 2.44, p <0.001).

A further logistic regression model tested for interactions
between the variables. The proportion of positive tests for HP fell
over time among older individuals but remained stable in those
aged under 30 years (n=2926), with 29.2% positive for HP in 2001
compared with 31.1% in 2007 (Figure 1, p=0.018).

There was also an interaction between age and ethnicity. HP
infection rates increased steadily with age among non-Asian
subjects as expected, but while rates among Asians aged 30-
44 were higher than for those aged under 30 years, they were
similar to those aged above 55 (Figure 2, p=0.015). Over the
study period HP seroprevalence fell more sharply amongst
those from an Indian-subcontinent Asian background compared
to the others, but this difference just failed to reach statistical
significance (p= 0.051).

Seven hundred and thirty-three patients were tested on more
than one occasion. On initial testing of these 733 patients, there
were 274 (37%) positive results, 387 (53%) negative results while
72 patients (9.8%) had equivocal results. On repeat testing,
persistent HP seropositivity was seen in 209 (76.3%) of the 274
originally HP sero-positive patients. In 41 patients (15%) the
serology results had reverted to negative while in 24 patients
(8.7%) an equivocal result was obtained on the second occasion.
Of the 387 patients who were sero-negative on initial testing, 348
(90%) remained sero-negative on second testing but new positive
results were obtained in 30 (7.8%) patients.

Discussion

The prevalence of HP infection in the general population in
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Figure 1 HP seropositivity over time per age group, showing steady rates for those aged 30 or under but falling rates in older
individuals (p=0.018). J
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Figure 2 Different HP seropositivity trends per age group for patients of Indian subcontinent Asian ethnicity compared to the non-
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Asian patients (p = 0.015).

England and Wales, estimated using HP serology was 14% in
1996, but higher in London than in other regions [25] .Our
results show higher levels of HP seropositivity as compared to
the general population, which is perhaps to be expected since
most of our patients were likely to have presented with dyspepsia
and since our patients include a high proportion of men, older
individuals and Indian sub-continent Asians, all these being risk
factors for HP infection, compared to the total population of the
United Kingdom [5,19,20,26].

The frequency of positive HP serology in our samples declined
over a 7-year period. The population in London is more ethnically
diverse than the overall British population but the trend we
described occurred in both Indian sub-continent Asians and non-
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Asians alike. A 7 year period seems too short for the decrease
to be explained by the classical model of a birth cohort effect
influenced by improved socio-economic conditions in successive
generations. There was no change for those aged under 30 years,
consistent with stable childhood socio-economic conditions for
these individuals and the likelihood that new immigrants are
likely to be older individuals. The fall in HP seropositivity among
patients aged 30 years and above suggests a role for other age-
related factors, such as exposure to antibiotics and/or proton
pump inhibitors. Rapid recent declines in HP seroprevalence rates
have been reported from several other countries. A study from
South China showed a significant decrease in HP seroprevalence
between 1993 and 2003, ranging from 11.4% to 18% in different
age groups [27]. Two cross-sectional studies from St Petersburg,
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Table 1 Number of patients tested over the study period.
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Table 2 Odds Ratios for HP seropositivity for included study variables
(logistic regression model)

*ClI = confidence interval.

Russia also identified a marked reduction in HP seroprevalence
in children, from 44% to 13%, between 1995 and 2005 [28].
These changes were attributed to improvement in the standard
of living but widespread use of HP eradication therapy, as well
as spontaneous elimination of infection, were also cited as
contributing factors.

In a Greek study, adult patients attending a gastroenterology
clinic in 1987 had a lower seroprevalence of 49.2%, compared to
59.5% for a cohort of patients who attended in 1987 [29]. Higher
HP prevalence was seen in those born in the 1940s, during a
period of war-time deprivation.

Malaty et al followed up 644 Japanese children and adults
from 1986 to 1994 [30] and carried out two independent cross-
sectional surveys in the same population over the same time
period [30,31]. Although seropositivity increased with age within
each cross-sectional study, the overall prevalence declined over
the study period from 32% to 17% in children and from 87% to
74% in adults. The incidence (sero-conversion) and loss (sero-
reversion) rates for HP infection were 1.1% and 1.8% respectively
in children and 1% and 1.5% in adults. Specific HP eradication
therapy was not used during the study period and the authors
attributed the falling sero-prevalence to antibiotic exposure for
incidental infections. A Dutch study on gastric biopsy specimens
from 11691 consecutive patients undergoing endoscopy from
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1992 to 2001, found higher HP prevalence rates in immigrants
(77% M: 72% F) compared to the indigenous population (35%M:
32% F), and in men compared to women. The prevalence for both
groups declined over the study period [20].

HP infection is associated with lower socio-economic status in
adulthood even after adjustment for childhood socio-economic
conditions [32]. Socio-economic factors are likely to have also
contributed to the overall higher HP seroprevalence in Indian-
subcontinent Asians. Improved socio-economic circumstances
following immigration may have led to the plateau in HP
seropositivity found in our older Asian subjects, since these
individuals are likely to have lived in the United Kingdom and be
exposed to British living standards longer than younger Asians
subjects in our study.

Racial differences in HP prevalence have been reported. Higher
HP prevalence amongst Black Americans as compared to White
Americans [14,33] among Singapore Chinese and Indians
compared to Malays [34,35] and also the Dutch study cited
above. Multiple factors probably contribute to these differences,
including socio-economic conditions, cultural practices and
possibly genetic factors [36]. In the present study, HP positivity
rates for Asians aged 30 and above, some of whom may well have
spent their childhood abroad, were comparable to non-Asians
aged 60 and above. By contrast, younger Asians, some of who are
probably second generation immigrants born in the UK, had HP
positivity rates intermediate between younger non-Asians and
Asians aged 30 and above.

There are several weaknesses to our study. The specimens do
not come from a representative community sample, but from
symptomatic patients. However, population studies have shown
similar HP infection rates in patients with and without dyspepsia
[37,38] so our analysis may indeed reflect HP rates in our
catchment population to some extent.

We used commercial serological test kits which were not
specifically validated in our population. Serological testing after
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specific HP eradication treatment would be expected to lead to
fewer positive results as HP serology may revert from positive
to negative, although antibody titres fall slowly and may still be
present 4 years after successful eradication [21]. For this reason,
serological testing for HP infection is only recommended for
the initial evaluation of dyspepsia, and not for monitoring the
effectiveness of eradication treatment. However, some doctors
may not have been knowledgeable about these guidelines
and a proportion of patients may have had repeat HP serology
requested inappropriately to evaluate the effect of treatment.
Other patients may have sought medical advice for dyspeptic
symptoms on more than one occasion, potentially confounding
our results. To reduce the impact of these confounding factors,
we analysed only the initial HP serology result for each patient.

HP testing for dyspeptic patients without ‘alarm’ symptoms such
as unintentional weight loss and dysphagia was introduced in the
1990s to reduce the need for endoscopy, but these guidelines
were subsequently amended. The earliest guidelines suggested
a ‘test and treat’ strategy for patients aged under 45 years. It was
recommended that older dyspeptic patients be investigated by
endoscopy because of the higher frequency of pathology in older
individuals. In 2002, the age limit below which the ‘test and treat’
policy applied was raised to 55 years while the latest National
Institute of Clinical Excellence (NICE) guidelines recommended
HP testing as the initial step in the algorithm for the investigation
of dyspepsia in patients of any age as long as ‘alarm’ symptoms
are absent [39]. It was therefore expected that the demography
of patients undergoing HP serology testing would become older
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over the study period with the proportion of positive HP serology
results also increasing for this reason. However our study
population did not show an increase in age over time.

Conclusions

The most likely explanation for our results is a significant rate
of serological reversion, through more frequent HP eradication.
Although specific anti-HP therapy would have been a factor,
it cannot be the whole explanation since most patients would
have been tested prior to treatment rather than after. Instead,
our results are more likely to be due to use of antibiotics for
other indications, and would be consistent with the more rapid
fall in HP seropositivity observed in the older age groups of the
Indian Subcontinent Asian patients. Proton pump inhibitors have
an anti-HP effect [40] and are synergistic when combined with
antibiotics for HP eradication, as in standard triple therapy. The
use of proton pump inhibitors have increased greatly in recent
years [41] and this could have contributed to the results seen in
the present study.

In conclusion, the frequency of positive results for HP serology in
a London laboratory declined significantly over a 7-year period.
While the reasons for this decrease are not entirely clear, one
possibility is that reversion of HP serology is occurring in a
significant number of subjects. The classical view that the decline
in HP infection in western countries is due to a birth-cohort
phenomenon alone may have to be revised.
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