Helicobacter pylori :
The existence of the
African enigma
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Leading article

Helicobacter pylori: the African enigma

Data on Helicobacter pylori infection in Africa are at odds in
several aspects with those published in the west. Gastric
H pylori infection is common, almost ubiquitous in Africa,
but the pattern of infection, age of acquisition, environmen-
tal, dietary, and genetic influences are different from those in
the west. These differences alter the pathological role and
clinical relevance of the organism in Africa where, apart from
gastritis, there is no established correlation between H pylor:
infection and upper gastrointestinal disease.

Epidemiology

The measurement of circulating antibodies to H pylori using
an enzyme linked immunosorbant assay provides a simple,
reliable, and non-invasive means of diagnosing H pylori
. . ” » > ifcite of RS0 !

reviewed by Tovey and Tunstall,” who defined areas of high
incidence (Nile/Congo watershed and coastal region of West
Africa) and low incidence (northern savannah of West
Africa). These differences in incidence are not paralleled by
differences in the prevalence of H pylori infection.

In the dry savannah of northern Nigeria, duodenal ulcer is
uncommon. This was first noted by Tovey and Tunstall,"
and recently confirmed.” In a random community survey
28% of adults had experienced dyspepsia in the preceding six
months," a figure remarkably similar to the 25-38% recorded
in the UK.""" Using the same definition of dyspepsia, and in
the same population, duodenal ulcer was found in only 18 of
162 patients, who underwent endoscopy for their dyspepsia®
— a prevalence of 111/1000 patients with dyspepsia, com-
pared with 178-305/1000 in the UK. Duodenal ulceration
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» Gastritis is common (80-100% of
patients), GC in some regions of
Africa is only ~2-3%

* Low rates may be due to:

 acquisition of infection in
childhood, which confers a less
pathogenic inflammatory
phenotype

 low rate of intestinal metaplasia

 protective environmental factors
such as low rates of smoking and
a nutritious diet of vegetables in
Africa

Holcombe C. Gut 1992.33:429-43142.
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Epidemiological data

African H. pylori strains
Co-infection with other pathogens
Co-evolution theories

Other factors
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Not applicable

No data

Malfertheiner P, et al. 2023. Nature Reviews Disease Primers;9:19.
Thrift, PA et al. 2023. Nature Reviews Clinical Oncology;20:338-349.
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* Prevalent H. pylori strains in Africa (particularly
hpAfrical & hpAfrica2)'- =

 hpAfrica2 may be less oncogenic3

« Genetic diversity and evolutionary patterns of
H. pylori (genomic differentiation between
different strains, especially those from East

Asia)*

OO~

Li Y, et al. Lancet Gastroenterol Hepatol 2023.8,;6:553—64.
Palamides P, et al. Sci Rep 2020.10;1:11409.

Graham DY, et al. J Dig Dis 2009.10;2:77-84.

Thorell K, et al. PLoS Genet 2017.13:2.

Su H, et al. Sci Rep 2019.9:11203.
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« Host factors & high burden of parasitic infections may bias the
inflammatory cytokine response to a Th2 type’

Animal studies
« co-infection with nematodes in mice with H. pylori
protects against gastric atrophy mediated by
downregulation of TNF-a and IL1-3, and upregulation
of IL-4 and IL-107 B N

* in H. pyloriinfected transgenic mice, co-infection
with helminths resulted in reduced gastric atrophy
(p<0.04) and dysplasia (p<0.02)3

1. Ghoshal UC, et al. Indian J Gastroenterol 2010. 29;3:95-100.
2. Fox JG, et al. Nat Med 2000. 6;5:536-42.
3. Whary MT, et al. Microbes Infect 2014. 16;4:345-55.
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1) Co-infection with parasites

Human studies
* in a study from Colombia (a high endemic area for parasites), with
virulence-associated genotypes of H. pylori, the rate of gastric cancer
was low?

* in another study from China, co-infection with helminths altered
serological IgG responses as well as the pepsinogen l/ll ratio, with
attendant lower risk of gastric atrophy?

« co-infection with H. pylori and intestinal helminths was associated
with increased IL-4 expression, together with lower degrees of
inflammation and gastric atrophy, compared to mono-infected
patients (Venezuela)*

1. Bravo LE, et al. Am J Gastroenterol 2002. 97;11:2839-42.
2. Du 'Y, et al. Microbes Infect 2006. 8;1:52-60.
3. Fuenmayor-Boscan A, et al. Indian J Gastroenterol 2020. 39;2:186-195.
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« Humans and H. pylori co-evolved to
reciprocally impact each other; the risk of
GCA is higher in host-pathogen genomic
pairs that did not co-evolve'

* Those with African ancestry demonstrate
co-evolution with H. pylori compared to their
European/Asian counterparts, in whom this
appears to be maladapted?

» Host response to H. pylori infection was
greatly shaped by the human ancestry, with
variability on innate immune system and .
metab0|i3m2 Photo by Minden Pictures/Superstock

1. Kodaman, N et al. Proc Natl Acad Sci USA 2014.111;4:1455-60.
2. Cavadas B, et al. Microorganisms, 2021.9:2.

3. https://allyouneedisbiology.wordpress.com/2015/10/18/evolution-coevolution/
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High salt
H pylori consumption || Smoking Antioxidants

Environmental
factors

(A

Normal epithelia Chronic gastritis Intestinal metaplasia Dysplasia Adenocarcinoma

Genetic instabllity MLH1, COX2 methylation
enetic instabili - ErbB2 amplification
I Geni Immune || Reactive TD|1 el |n:(t’ab|tlgty ?)Zg r'::ttaattilg:
i i elomere reduction
Lo bt response|| oxygen Inflammation Kras mutation =
species p53 mutation/LOH

Western Eastern

Reduced p27 expression

ADH1C  ALDH2 Low CDX2
EPHX1 CMA acidity overexpression
IFNGR2 CYP19A1 Telomerase activation
IL6 DRD2 TERT expression
SULT1A1 ERBB2 CD44 aberrant transcripts

Host factors and acquired
molecular events

Cyclin E overexpression

T Cmeethy|aﬁ°n(p1G’MGMT’MLHLRUNXQ T T

.1. Correa P, et al. Lancet, 1975. 2;7924:58-60.
2. Correa P. Cancer Res, 1988. 48;13:3554-60.
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* Prevalence of IMis 17 % in Zambia vs 13.8 % in Turkey, 12-13.7 % in
American cohorts respectively providing further evidence against the
African enigma’ 2 3

« A decrease in GCA risk is seen in migrant populations from high risk
regions who move to low risk regions*

1. Kayamba V, et al. S Afr Med J 2013.103:255-9.
2. Olmez S, et al. Gastroenterology Research and Practice 2015.434039.
3.  Nguyen TH, et al. Clin Gastroenterol Hepatol 2021.19: 269-76.
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« Data shows that virulence factors are similar as elsewhere’

« Two studies from Zambia showed that Cag A and Vac A were associated
with acute gastritis but not gastric cancer or premalignant lesions? 3

1. Breurec S, et al. Clin Microbiol Infect. 2012 Feb,;18(2):153-9.
2. Louw JA, et al. Helicobacter 2001.6:268-73.
3. Palamides P, et al. Sci Rep 2020.10;020:66128.
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« Graham DY, et al':

« GC would be expected in regions with
longer life expectancy and higher
rates of atrophic gastritis

* low rates of GC may reflect selection bias
of studies that include populations with
limited access to endoscopy and limited
data

“The enigma is not based on
experimental data therefore it is a myth!
Rather than focus on individual
populations, it is the bacterium, host and
environmental factors that play a role in
disease expression.”

Lile expectancy (kom birth) in Africa fom 1950 unti 2020*

1. Graham DY, et al. J Dig Dis, 2009. 10:77-84.
2. https://www.statista.com/statistics/107627 1/life-expectancy-africa-historical/
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. Graham DY, et a|1 . Estimated age-standardised incidence rate per 100,000

Oesophagus. both sexes, all ages

« GC would be expected in regions with
longer life expectancy and higher rates of
atrophic gastritis

 low rates of GC may reflect selection
bias of studies that include populations
with limited access to endoscopy and
limited data

“The enigma is not based on experimental
data therefore it is a myth! Rather than
focus on individual populations, it is the ot Siois (Rl s bbore
bacterium, host and environmental factors i s 1

that play a role in disease expression.”

Graham D Y, et al. J Dig Dis, 2009. 10:77-84.

Mazidimoradi A, et al. Thorac Cancer 2023.14:2408-2458.

Gona P, et al. Obes Sci Pract 2024.10: e715.
https://www.statista.com/statistics/107627 1/life-expectancy-africa-historical/
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* Graham DY, et al*: AR cincn s pc A
* GC would be expected in regions with
longer life expectancy and higher rates of T
. g | T 4
atrophic gastritis - % -

Very high incidence of oesophageal cancer throughout Africa?3
Accepted data on oesophageal cancer (not questioned), use the same diagnostic tool?

The same should apply for GCA.

data therefore it is a myth! Rather than

focus on individual populations, it is the B T A, S SV
bacterium, host and environmental factors e s

that play a role in disease expression.”

Graham D Y, et al. J Dig Dis, 2009. 10:77-84.

Mazidimoradi A, et al. Thorac Cancer 2023.14:2408-2458.

Gona P, et al. Obes Sci Pract 2024.10: e715.
https://www.statista.com/statistics/107627 1/life-expectancy-africa-historical/
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Randomized controlled trials

Case-controlled studies

Case series and reports

Filtered
information

Systematic
reviews and

meta-analyses

Cohort studies Unfiltered

information

Background information and expert opinion

Information volume

Crude pooled incidence was 1.71 GC cases per 100,000
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Gastric cancer in Sub-Saharan Africa - a systematic review of primary data

Anishka Ramadhar?, Phoebe N Miller?, Mazvita Muchengeti'?, Juliana Kagura?, Kathryn Chu* and Cameron Gaskill®

Division of Epidemiology and Biostatistics, School of Public Health, University of the Witwatersrand, Johannesburg, South Africa

2University of California San Francisco, San Francisco, CA, USA

3National Cancer Registry, National Health Laboratory Service, Johannesburg, South Africa
4Stellenbosch University, Faculty of Medicine and Health Sciences, Cape Town, South Africa
SUniversity of California Davis, Davis, CA, USA

Abstract

Introduction: Gastric cancer (GC) is the third leading cause of global cancer-related mor-
tality. Despite the shifting burden of GC to low-and middle-income countries, the data
regarding incidence, treatment, and outcomes in these settings are sparse. The primary
aim of this systematic review was to aggregate all available data on GC in sub-Saharan
Africa (SSA) to describe the variability in incidence across the region.

Methods: Studies reporting population-based primary data on GC in SSA were consid-
ered. The inclusion was limited to primary studies published between January 1995 and
March 2022 which comprised of adult patients in SSA with GC. Studies without acces-
sible full text in either French or English language were excluded. Unadjusted GC inci-
dence rates with their standard errors for each study were recalculated from the crude
numerators and denominators provided in individual studies.

Results: A total of 5,626 articles were identified in the initial search, of which, 69 stud-
ies were retained. Reported incidence rates ranged from a high of 5.56 GC cases per
100,000 in Greater Meru Kenya to a low of 0.04 GC cases per 100,000 people in Benin
City Nigeria. The overall crude pooled incidence was 1.20 GC cases per 100, 000 (95%Cl
1.15-1.26) with a variability of 99.83% (I? p < 0.001). From the 29 high-quality popula-
tion-based registry studies the crude pooled incidence was 1.71 GC cases per 100,000
people (95%Cl 1.56-21.88) with a variability of 99.60%.

Conclusion: This systemic review demonstrates that GC incidence is highly variable
across SSA. The limited data on GC treatment, mortality, and survival presents a signifi-
cant challenge to providing a complete epidemiologic description of the burden of GC in
SSA There is a need far further rahust data callection. exnloration. and research studies

Ramadhar A, et al.
https.://openmd.com/quide/levels-of-evidence
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There's none so blind as they
that won't see.

~ Jonathan Swift
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e Graham DY, et al:

* it is not uncommon for infectious diseases to present with variable clinical
expressions in different regions

« GC would be expected in regions with longer life expectancy and higher rates of
atrophic gastritis

» low rates of GC may reflect selection bias of studies that include populations with
limited access to endoscopy and limited data

“The enigma is not based on experimental data therefore it is a myth! Rather than
focus on individual populations, it is the bacterium, host and environmental
factors that play a role in disease expression.”

Graham D Y, et al. J Dig Dis, 2009. 10:77-84.
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Helicobacter pylori: the African enigma

Data on Helicobacter pylori infection in Africa are at odds in
several aspects w1th those pubhshed m the west. Gastrlc

but the pattem of infection, age of acquisition, environmen-
tal, dietary, and genetic influences are different from those in

the west. These differences alter the pathological role and
clinical relevance of the organism in Africa where, apart from

fhere 1s no established correlation between
infection and upper gastrointestinal disease.

Epidemiology

The measurement of circulating antibodies to H pylori using
an enzyme linked immunosorbant assay provides a simple,
rehable, and non- 1nvaswe means of dlagnosmg H pylort

reviewed by Tovey and Tunstall,” who defined areas of high
incidence (Nile/Congo watershed and coastal region of West
Africa) and low incidence (northern savannah of West
Africa). These differences in incidence are not paralleled by
differences in the prevalence of H pylori infection.

In the dry savannah of northern Nigeria, duodenal ulcer is
uncommon. This was first noted by Tovey and Tunstall,"
and recently confirmed." In a random community survey
28% of adults had experienced dyspepsia in the preceding six
months,' a figure remarkably similar to the 25-38% recorded
in the UK. Using the same definition of dyspepsia, and in
the same population, duodenal ulcer was found in only 18 of
162 patients, who underwent endoscopy for their dyspepsia™
— a prevalence of 111/1000 patients with dyspepsia, com-
pared w1th 178-305/ 1000 in the UK."" Duodenal ulcerauon
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FACTS HAVE TO
BE DISCOVERED

100 000 years of H. pyloriin Africa but
PYSOBSE RSN, rates of GCA over time have still not
NOT BY changed.

REASONING.

BERTRAND RUSSELL

K.







