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SUMMARY INTRODUCTION
Introduction: Helicobacter pylori (H. pylori) discov- The discovery of Helicobacter pylori (H. Pylori) in
ered in 1982, has strongly been associated with multi- 1982, to some, has changed the course of one of the
ple clinical disorders of the gastrointestinal tract. This more prolific lifestyle-altering diseases.' It has strongly
study described the prevalence of H. pylori among been associated with multiple clinical disorders (peptic
large numbers of patients over two different time peri- ulcer disease, gastric adenocarcinoma and lymphoma
ods in Accra, Ghana. and many other diseases of the gastrointestinal tract)."”
Methods: It was a retrospective records review on pa- Those who consider H. Pylori as a major aetiologic
tients attending a quasi-government hospital in Accra, factor in peptic ulcer disease follow H. pylori eradica-
Ghana, during two time periods, 1999 and 2012. A tion protocols. Others still have resistance and slug-
total of 2401 records were reviewed, 1128 in first peri- gishness in accepting H. Pylori as the cause of peptic
od and 1273 in second period. Biopsy was taken from ulcer disease.'™ It is much more convincing if H. Pylo-
the gastric antrum for Rapid Urease Test (RUT) in ri are found to be associated with the disease in indi-
identifying H. Pylori. Data on patient characteristics, viduals.
clinical diagnosis and findings upon endoscopy were
analyzed by simple descriptive statistics. Associations H. pylori is said to be the most common gastrointesti-
between categorical outcome variables were deter- nal infection in man world-wide and causes different
mined by Chi square test at 95% significance level. diseases in different persons.* A large number of pub-
Results: H. pylori infection was high in patients with lications in Africans on H. Pylori are based on very few
upper gastrointestinal symptoms 69.7% (1999) and cases and therefore the conclusions drawn may not be
45.2% (2012), and was even higher in patients with representative. Guidelines for the management of H.
gastritis and duodenal ulcer. H. pylori infection howev- pylori have been developed in the Americas', Europe’
er, decreased among patients over the period, 69.7% in and Asia Pacific.’ In the West African sub-region a
1999 to 45.2% in 2012. Sex differences in H. pylori number of acceptable diagnostic tests for infection are
infection was identified (higher among males) and available. If endoscopy is to be performed, a biopsy
young adults (21-40 years). Commonest symptom in urease test is recommended as the first test of choice,
all patients was non-ulcer dyspepsia, 86.9% in 1999 histology is recommended if the urease test is nega-
and 84.2% in 2012, while gastritis and duodenal ulcer tive.”
were the commonest endoscopic finding in the two
periods. It is important to ascertain the prevalence of the disease
Conclusion: Appropriate management guidelines in in West Africa (as it is generally believed that the inci-
West Africa considering the high background H. pylori dence of infection in the developing world is higher
infection and other co-infections requiring particular than that of the developed world) and to develop man-
antibiotic combination therapy is required. agement guidelines of the disease in the sub-region.
The aim of the study was to determine the prevalence
Key words: Helicobacter pylori; endoscopy; preva- of H. pylori in patients presenting with upper gastroin-
lence; sex differences; Ghana testinal symptoms referred for upper gastrointestinal

endoscopy and to relate the presence or absence of H.
pylori to the various diseases found on upper gastro-
intestinal endoscopy.
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It described the pattern of prevalence of H. pylori
among a large number of male and female patients over
two different time periods in Accra, Ghana.

METHODS

This was a retrospective review of health facility data
undertaken at the Cocoa Clinic (a quasi-government
health facility) in Accra, Ghana. It reviewed records on
all clients attending the facility from two time periods,
first period (1999) and second period (2012).

Site of study
The Cocoa clinic is located in the Okaikwei sub-
metropolitan  Assembly in Accra. The Clin-

ic was established in 1973, to provide healthcare to
staff and dependants of Cocobod (The cocoa market-
ing organization in Ghana). The clinic currently pro-
vides 24 hour services for staff of Cocoa Board and
dependants, farmers, staff staff and dependents of
corporate organizations and dependants, private in-
dividuals and the general public. Attendance is not
limited to corporate clients. Daily average clinic at-
tendance is 350 patients. The clinic operates the Na-
tional Health Insurance Scheme (NHIS), as well as out-
of-pocket payment. Corporate clients access health care
with specialized private insurance from their employ-
ers. The conditions requiring specialized care are re-
ferred mainly to the Korle- Bu Teaching Hospital and
other tertiary health care facilities in Accra.

Sampling Methods

The study reviewed data on patients in 1999 and 2012,
who under-went upper gastrointestinal (GI) endoscopy
for various upper gastro-intestinal symptoms at the
clinic. It was a total enumeration of routine service
provision data at the clinic (those excluded from the
analysis were those who had their endoscopy per-
formed during the short periods that the RUT slide was
unavailable for identification of H. pylori). A total of
2401 outpatient records were reviewed 1128 patients
during the first time period (1999) and 1273 patients in
the second time period (2012). This two time periods
were chosen because endoscopies were performed by
the same consultant surgeon.

Identification of H. pylori

In this study, H. Pylori was identified by the rapid ure-
ase test ('"Pronto Dry’); manufactured by Gastréx Sarl,
21640 Gilly Les Citeaux, France. Rapid urease tests
(RUT) are simple biochemical tests, which involve
placing an endoscopic biopsy specimen into a small
amount of solution containing Urea, a pH indicator
(phenol red) and a bacteriostatic agent. If H. Pylori are
present, the bacterial urease hydrolyses the urea and
produces ammonia. Alkalinization of the medium pro-
duces a colour change from yellow to red. Results are
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read between one minute and 24 hours (the sensitivity
and specificity of these methods are in the region of
95%).>° At the clinic a biopsy was taken from the an-
trum for the RUT.

Data collection

An Abstraction form was used to collect data on pa-
tients from the medical record books. Data collected
included demographic characteristics of clients, (such
as age and sex of patients), date of endoscopy, main
upper gastrointestinal symptoms or reasons for endos-
copy, main findings upon endoscopy and the presence
or absence of H. pylori.

Data analysis

Data from the abstraction form were entered into Mi-
crosoft Excel 2007 and imported into SPSS version 21,
and analysed. Data were categorized by age (in 10 year
age ranges, from 0-10, 11-20, 21-30, and 31-40 up to >
90 years). These age ranges were chosen to ensure that
details of sex and age distribution of patients are avail-
able for analysis and also because of its practical use-
fulness in identifying at risk groups. Two main time
periods, first period (1999) and second period (2012)
were used for the analysis; to indicate possible chang-
ing patterns in the desired outcome measures.

Main outcome measures analysed for the study includ-
ed, sex differences in patients undergoing endoscopy at
the clinic, proportion of patients with particular upper
gastrointestinal symptoms or reasons for upper GI en-
doscopy, main findings on endoscopy and the presence
or absence of H. pylori in the antral biopsy. These out-
comes were disaggregated by the two time periods.
Endoscopic findings were classified in accordance with
the World Health Organization’s ICD-10 International
classification of diseases. The upper GI symptoms of
patients and endoscopic findings were ranked for each
period. For this study, simple descriptive statistics such
as frequencies, percentages, proportions and ratios
were used for the analysis. Significant associations in
categorical outcome measures were determined by Chi-
square test at the 95% confidence level. p-values < 0.05
were deemed significant.

RESULTS

As indicated in Table 1, there were 1120 (46.6%)
males and 1281 (53.4%) females overall, given sex
ratio F: M of 1:1.1 (median age for males was 38 and
that for females was 37years). Majority of patients
(both males and females) were in the age range 21-60
years. Only two patients were 10 years or less and only
three were above 90 years old. There were more males
in the first time period (616; 55.2% vs. 512; 39.9%)
whereas females were in the majority in the second
time period (772; 60.1% vs. 501; 44.8%).
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The sex differences in the two time periods was statis-
tically significant (chi square = 56.9; p-value = 0.001)

Table 1 Age and sex characteristics of patients

Sex of Patients
Female

Age group Male (%) (%) Total (%)
0-10 2(0.2) 0 2(0.1)
11-20 33(2.9) 71 (6) 111 (4.6)
21-30 221 (19.7) 283 (22.1) 504 (21)
31-40 295 (26.3) 326 (25.4) 621 (25.8)
41-50 278 (24.8) 254 (19.8) 532 (22.1)
51-60 153 (13.7) 198 (15.4) 351 (14.6)
61-70 92 (8.2) 97 (15.4) 189 (7.9)
71-80 36 (3.2) 33(2.8) 69 (3)
81-90 10 (0.9) 9(0.7) 19 (0.8)
>90 0 3(0.2) 3(0.2)
Total 1120 (100) | 1281 (100) | 2401(100)
Time periods*
First time period | 616 (55.2) | 512 (39.9) | 1128 (47)
(1999)
Second time period | 501 (44.8) 772 (60.1) 1273 (53)
(2012)
Total 1117 (100) | 1284 (100) | 2401(100)

“The sex differences in the two time periods was statistically

significant (chi square = 56.9; p-value = 0.001)

Ranking of symptoms or reason for endoscopy over the

two time periods as shown in Table 2, indicates the
commonest upper gastro-intestinal symptom among
patients who under-went endoscopy during the two
periods was dyspepsia. This symptom constituted 980
(86.9%) of all symptoms reported in the first time peri-
od (1999) and 1072 (84.2%) in the second time period
(2012). There were clear differences in the proportion
of the other symptoms, for example epigastric pain was
the second commonest symptom in the first period 58
(5.1%) while no symptom of epigastric pain was rec-
orded in the second time period.

Esophageal reflux was the second most common symp-
tom reported in the second period 126 (9.9%) while
none was reported in the first period. Thus relatively
more patients reported esophageal reflux and melaena
stools in 2012 compared to 1999, while relatively more
patients reported epigastric pain and haematemesis in
1999. Single episodes of some other symptoms apart
from those shown, constitute the other item in Table 2.

The top three endoscopic findings were similar over
the two time periods as demonstrated in Table 3. These
were normal findings, gastritis and duodenal ulcer.
However, in 2012 Gastritis was the most common find-
ing whilst normal findings were the commonest finding
in 1999. Interestingly, close to three quarters 827

(73.3%) of endoscopy revealed normal finding in 1999
while less than a third 387 (30.4%) of endoscopic find-

ings were normal in 2012.

Table 2 Main symptom or reason for endoscopy
among patients in the two time periods (1999 and

2012)
Time period
Ranking | pirst  time period iic)ond time period (2012)
of symp- | (1999) (%) ’
toms
1 Dyspepsia 980 Dyspepsia 1072
(86.9) (84.2)
2 Epigastric 58 Esophageal 126
Pain (5.1) | Reflux 9.9)
3 Haematemesis | 35 Melaena 41 (3.2)
(3.1) | Stools
4 Belching 24 Vomiting 13 (1)
@.1)
5 Vomiting 17 Gastric outlet | 4 (0.3)
(1.5) | obstruction
6 Melaena 7 Haematemesis | 1 (0.1)
Stools (0.6)
7 Retrosternal 5 Post Gastrec- | 0
Pain (0.4) | tomy
8 Epigastric 2 Epigastric 0
Mass (0.2) | Pain
9 Post Gastrec- | 1 (1) | Retrosternal 0
tomy Pain
10 Esophageal 0 Epigastric 0
Reflux Mass
11 Gastric outlet | 0 Belching 0
obstruction
12 Others 0 Others 17 (1.3)
Total 1128 1273
(100) (100)

Table 3 Main Endoscopic findings in patients during
the two time periods (1999 and 2012)

Time period
Ranking of | First time period
endoscopic | (1999) (%) Second time period
findings (2012) (%)
1 Normal findings | 827 (73.3) Gastritis 639 (50.2)
2 Duodenal ulcer 111 (9.8) Normal findings 387 (30.4)
3 Gastritis 91 8.1) Duodenal ulcer 222 (17.4)
4 Esophagitis 3329 Cancer of stom- 5(0.4)
ach
5 Duodenitis 28 (2.5) Prepyloric gastric | 4 (0.3)
ulcer
6 Cancer of stom- | 8 (0.7) Gastric polyp 1(0.1)
ach
7 Gastric polyp 7 (0.6) Duodenitis 0
8 Prepyloric gas- 2(0.2) Esophagitis 0
tric ulcer
9 Others 20 (1.8) Others 15 (1.2)
Total 1128 (100) 1273
(100)
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There were relatively more oesophagitis 33 (2.9%) and
duodenitis 28 (2.5%) in the first time period compared
to the second time period. Endoscopic findings involv-

Table 5 Prevalence of Helicobacter pylori by age
groups among patients during the two time periods
(1999 and 2012)

ing more than one main finding, indicating differing
combination of the main findings were represented as Prevalence (%)
others in Table 3. Second  time
Age group | First time period | period
As illustrated in Table 4, the overall prevalence of H. (years) 1999) (2012)
pylori was higher in the first time period compared to 0-10 0 0
the second (697% vs. 45.2 %, this difference was sta- 11-20 30 (3.6) 37 (6.4)
tistically significant, p-value < 0.001).
21-30 134 (17.1) 143 (25.8)
There were sex differences in the prevalence of H. py- 31-40 232 (30) 123 (22.4)
lori in the two timevperiods; in both periods, prevalence 4150 198 (25.5) 103 (18.3)
of H. pylori was higher among males than females. In
1999, H. pylori prevalence in males was 72.5% com- 51-60 106 (13.4) 83 (14.6)
pared to females, 66.3%. Similarly in 2012, H. pylori 61-70 71 (8.8) 42 (7.5)
1 0,
prevalence in males was 47.7% compared to females, 71-80 144 2339
43.6%.
81-90 0 7(1.2)
Table 4 Prevalence of Helicobacter pylori by sex >9( 1(0.1) 0
among patients in the two time periods (1999 and Total 786 (100) 575 (100)
2012)
Time period (prevalence | Total
of H. pylori) %) DISCUSSION N ,
First time | Second Helicobacter pylori is one of the most common infec-
period time peri- tions globally. It is now said to be the most common
Sex  of ;revzl‘le““ of 21/9?9) ?‘}) (2012) cause of peptic ulcer disease and gastric cancers'’. This
patients pylori % % . . . .
Malo positive 147 (725) | 239 @77 | 686 61D survey descrlbefi the changing pgtterps in H. pylgrl
among patients in a corporate hospital in Ghana during
negative 169 (27.5) | 262(52.3) | 431(38.0) two different time periods (over a decade apart), and
Total 616 (100) 501 (100) 1117 (100) found that prevalence of H. pylori decreased over the
period; from 69.7% in 1999 to 45.2% in 2012.
Female | positive 339 (66.3) | 337(43.6) | 675 (52.6)
negative 173 (33.7) | 435(56.4) | 609 (47.4) Potential explanation for this finding may be the in-
Total 512 (100) 772 (100) 1284 (100) C.reasin’g effegtiye measures at' eradication of the infec-
_ tion with antibiotic combination therapy and also the
Total positive 786.(69.7) | 575(45.2) | 1361 (56.7) widespread and indiscriminate use of antibiotics. It
negative 342(30.3) | 698 (54.8) | 1040 (43.3) may also be related to the slightly improved awareness
Total 1128 (100) | 1273 (100) | 2401 (100) f)f samta.tlon an}ong the 1nh'at?1tants, for instance Fhe
introduction of 'sachet water' i.e. vended water being

Prevalence of H. pylori in the two time periods indi-
cates higher prevalence among those aged 21- 50 years,
as shown in Table 5.

In 1999, prevalence was highest among persons 31-40
years (30%) followed by those 41-50 years (25%). In
2012, highest prevalence was in those 21-30 years
(25.8%) followed by those 31-40 years (22.4%).

The highest prevalence of H. pylori decreased from 31-
40 years in 1999 to 21-30 years in 2012. Only two pa-
tients were 10 years or less and only three were above
90 years old; H. pylori was detected in only one of
those above 90 years.

150

used in Ghana currently."'

Given the importance of eradicating H. pylori infection
in patients with peptic ulcer disease, it is vital that in-
fection is treated optimally with a combination regime
that has an acceptable high eradication rate in the re-
gion of 90%. Additional important factors to be taken
into account when planning treatment include compli-
ance and likelihood of adverse effects.

Despite the decrease in prevalence of H. pylori among
patients in this review, the current prevalence of 45.2%
is still high compared to rates in developed countries."’
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The prevalence of H. pylori in the general population
may be related to prevalence in symptomatic patients
particularly those in whom no disease was found at
endoscopy. The route of transmission of the disease
may be faeco-oral and may explain the higher preva-
lence in developing countries due to low socio-
economic status, such as poor water supply, low refrig-
eration of food and low indoor plumbing.'? Other pos-
sible reasons for the high prevalence in developing
countries may be due to vector transmission (such as
the role of housefly)."

Overall, there were relatively more females referred for
upper gastrointestinal tract endoscopy compared to
males. There were significantly more males in the first
time period compared to females, whereas females
were in the majority in the second time period. Poten-
tial explanation for this finding may be that, in the first
time period (1999) when there was no health insurance
in Ghana, those who could afford services were the
ones who visited the health facility; hence more males.
In the second period (2012) with the availability of
health insurance, the general health care utilization
pattern at the population level where more females
utilise health services than males in Ghana was demon-
strated.'"'*

Sex differences existed in prevalence of H. Pylori in
the two time periods; in both periods, prevalence was
higher among males than females. A study by Klein et
al, in 1994 among 105 children in Peru showed boys
were more significantly likely to acquire the infection
and less likely to lose it.'"* H. pylori infection persists
for many years once it is acquired, perhaps for life if
not treated””. This may explain the persistently high
prevalence of H. pylori among all the patients in this
study; 69.7% in 1999 and 45.2% in 2012.

The host immune and inflammatory response is emerg-
ing as an important element in the pathogenesis of gas-
tric diseases related to H. pylori. The presence of H.
pylori stimulates local and systemic immune responses
and alters acid secretion, thereby causing gastric in-
flammation. The expression of H. pylori genes have
been postulated as microbial factors influencing specif-
ic host clinical outcome because the genes are more
frequently detected in isolates obtained from patients
with peptic ulcer and those with gastric cancer.'®"
These host and agent factors may relate to the sex dif-
ferences observed; molecular genetic studies may ex-
plain this sex difference in H. Pylori infection.

In concert with other enteric pathogens, childhood rep-
resents the phase of maximum susceptibility to infec-
tion with H. pylori."® ' It was shown among 105 chil-
dren in Peru that the organism was present in 71.4% at
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6 months and prevalence decreased to 47.9% at 18
months.” Little however is known about the minimum
infectious dose at any age.'™ ' Our review demon-
strates that the prevalence of H. pylori was highest
among those aged between 21 and 50 years, the 31-40
year group had the highest prevalence in the first peri-
od whilst prevalence was highest among 21-30 year
group over a decade later. Evidence exists to show that
H. pylori infection persists for many years, perhaps for
life once it is acquired'” and thus it is not surprising to
see high prevalence of the infection in young adults.

Analysis of the main symptoms in patients that necessi-
tated the conduct of upper gastrointestinal endoscopy
demonstrated the commonest symptom among patients
to be dyspepsia. This symptom constituted 87% of all
symptoms reported by patients in 1999 and 84% in
2012. H. pylori has been found in 39-87% of patients
with non-ulcer dyspepsia according to earlier stud-
ies.””' In a similar study on the prevalence of H. pylo-
ri test done in Ibadan, Nigeria among 86 patients using
rapid urease test, the most common finding was gastri-
tis.”> However in another study in Ilorin, Nigeria
among 125 patients with dyspepsia, 93.5% were posi-
tive on serology while 80.0% was found on histology.”

H. Pylori infection of the gastric mucosa causes an
active chronic gastritis, which in some cases progresses
to multifocal atrophic gastritis.** Surface gastric epithe-
lial cell injury is a characteristic feature of this gastri-
tis.** In vitro studies have shown that H. pylori, by di-
rect contact and the elaboration of enzymes and puta-
tive cytotoxins, can directly injure cells and may there-
fore be responsible for the majority of gastric cell dam-
age found in infected persons.** Lipase and protease
elaborated by H pylori can degrade gastric mucus,
shown by the loss of protective qualities of mucus.”

The urease of H. pylori is unique among bacterial ure-
ases and helps protect the bacteria from acid by the
production of ammonia, which increases the pH in the
microenvironment around the organism. Direct injury
to gastric epithelial cells occurs in vitro from ammo-
nia'®. In addition, it has been shown that exposure of
bacterial proteins and whole bacteria to gastric epithe-
lial cells inhibit proliferation of gastric epithelial

cells."”

Apart from dyspepsia being the common symptom
over the two time periods, clear differences existed in
the proportion of other symptoms. Strain differences in
H. pylori have been postulated to account for different
disease outcomes and symptoms found in persons in-
fected with this bacterium.”® Clinical improvement in
the symptoms has been shown after complete eradica-
tion of H. pylori.”**'
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The commonest endoscopic findings among patients
were gastritis, duodenal ulcer and those among whom
no pathology was found (normal findings). Gastritis
was the most common finding in 2012; however most
patients in the 1999 group had normal findings on en-
doscopy. The pattern may probably be due to improved
endoscopic techniques in identifying upper gastrointes-
tinal pathology or improve methods in clinical diagno-
sis over the decade, such that most of those referred for
endoscopy indeed showed some upper gastrointestinal
pathology.

It is important to note that this review lacked historical
information on the use of proton pump inhibitors
(PPIs) in patients. Proton pump inhibitors may modify
endoscopic diagnoses in patients and their use by pa-
tients (especially two weeks prior to endoscopy) may
reduce the sensitivity of urease tests on gastric antral
biopsy. In addition information on the use of non-
steroidal anti-inflammatory drugs (NSAIDS) in pa-
tients is important given its associated gastro-duodenal
disease burden especially in H. pylori infected patients.
The findings on endoscopy in this review should there-
fore be interpreted within this context.

Since the discovery of H. pylori in 1982, it has strong-
ly been associated with multiple clinical disorders
(peptic ulcer disease, gastric adenocarcinoma and lym-
phoma and many other diseases of the gastrointestinal
tract)’. It is therefore not surprising that multiple up-
per gastrointestinal conditions associated with H. Py-
lori were demonstrated in this review (Table 3). The
general pattern of endoscopic findings has not changed
much among the patients over the two time periods

Limitation

The study was limited to two time periods (1999 and
2012), and was among symptomatic clients reporting to
a corporate health facility and may not reflect the pat-
tern in the general population. The two periods were
chosen to compare changing patterns over a decade
apart since the same consultant surgeon conducted the
endoscopies in the chosen periods. Though a corporate
health facility, outpatient services are opened to the
general public.

Data including education, ethnicity, household charac-
teristics and whether patients were on proton-pump
inhibitors during endoscopy or had taken non-steroidal
anti-inflammatory drugs would have provided useful
information but were unavailable for this retrospective
review. In addition only one test, (Rapid Urease Test,
RUT) was used to determine H. Pylori; the authors
acknowledge the limitations of RUT and a potential

false negative or false positive outcomes.*”'*!?
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CONCLUSION AND RECOMMENDA -
TIONS

The re-discovery of H. pylori is one of the most im-
portant developments in the past millennium. In this
review the prevalence of H. pylori infection was quite
high (in patients with upper gastrointestinal symptoms
and even higher in patients with gastritis and duodenal
ulcer). It was relatively higher among males and young
adults (21-40 years). Prevalence of H. pylori however,
decreased among patients from 70% in 1999 to 45% in
2012. The most common symptom among patients was
non-ulcer dyspepsia, while the commonest endoscopic
findings were gastritis, duodenal ulcer and those with
no detectable pathology.

Today there is no longer any serious debate about the
value of appropriateness of treatment of upper gastroin-
testinal conditions such as duodenal ulcer by elimina-
tion of H. pylori. This is based on overwhelming evi-
dence from clinical trials reinforced by several years of
clinical practice.

It is important to develop appropriate guidelines in
West Africa, taking into consideration the high back-
ground prevalence of this infection and the high preva-
lence of other infections, which may require particular
antibiotic combination therapy. Another group of pa-
tients who need consideration are the non-ulcer dys-
peptic patients who are infected with H. pylori.

Currently one of the most important unresolved clinical
questions about H. Pylori is whether cure of the infec-
tion leads to a sustained improvement of the non-ulcer
dyspeptic symptoms. Should we attempt to eliminate
the H. pylori in these patients especially in those pa-
tients who continue to lose valuable working time be-
cause of continuing non-ulcer dyspepsia? More work
needs to be done in this subject area.
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