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Abstract

Introduction There are uncertainties surrounding the spectrum of upper gastrointestinal (UGI) diseases in sub-
Saharan Africa. This is mainly due to the limitations of data collection and recording. We previously reported an audit
of UGl endoscopic diagnoses in Zambia spanning from 1977 to 2014. We now have extended this analysis to include
subsequent years, in order to provide a more comprehensive picture of how the diagnoses have evolved over 4
decades.

Methods We combined data collected from the endoscopy unit at the University Teaching Hospital (UTH) in Lusaka
during a previous review with that collected from the beginning of 2015 to the end of 2021. Since 2015, an electronic
data base of endoscopy reports at the UTH was kept. The electronic data base was composed of drop-down menus
that allowed for standardised reporting of findings. Collected data were coded by two experienced endoscopists

and analysed.

Results In total, the analysis included 25,849 endoscopic records covering 43 years. The number of endoscopic
procedures performed per year increased drastically in 2010. With the exception of the last 2 years, the proportion

of normal endoscopies also increased during the time under review. In total, the number of gastric cancer (GC) cases
was 658 (3%) while that of oesophageal cancer (OC) was 1168 (5%). The number of GC and OC diagnoses increased
significantly over the period under review, (p <0.001 for both). For OC the increase remained significant when ana-
lysed as a percentage of all procedures performed (p <0.001). Gastric ulcers (GU) were diagnosed in 2095 (8%) cases,
duodenal ulcers (DU) in 2276 (9%) cases and 239 (1%) had both ulcer types. DU diagnosis showed a significantly
decreasing trend over each decade (p <0.001) while GU followed an increasing trend (p <0.001).

Conclusions UGl endoscopic findings in Lusaka, Zambia, have evolved over the past four decades with a significant
increase of OC and GU diagnoses. Reasons for these observations are yet to be established.
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Introduction
There is a paucity of information on the profile of upper
gastrointestinal (UGI) diseases in sub-Saharan Africa
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regions, especially adenocarcinoma [3]. Due to limited
data from SSA, accurate time trends have been difficult
to ascertain. Endoscopic diagnosis of UGI diseases is one
avenue through which these conditions can be reliably
described, though largely restricted to hospital patients.

We previously reported results for an audit of endos-
copy records at the University Teaching Hospital (UTH)
including both upper and lower GI diagnoses [4, 5].
Endoscopy services in Zambia began in 1977, with the
first public services being offered at UTH in Lusaka,
Zambia. UTH is a public institution and is one of the
largest referral hospitals in Zambia, attending to patients
from all 10 provinces of the country. Endoscopy services
at UTH have over the years been fairly consistent, with
occasional breaks when there was no functioning endo-
scopic equipment or trained endoscopists. Generally,
a well-equipped unit would have a good proportion of
upper gastroscopes, colonoscopes, duodenoscopes and
processors [6] and the UTH unit has for most of the years
been able largely to sustain this requirement.

In our previous audit of UGI endoscopies, we
described diagnostic trends, highlighting changes that
were influenced by the onset, and subsequent control of
the Human Immunodeficiency Virus (HIV) pandemic
[4]. Prior to the introduction of anti-retroviral treatment
(ART), opportunistic infections dominated GI related
research work in SSA. This resulted in a skewed view
of the spectrum of GI diseases. We previously reported
that HIV had no association with GC [7] or Helicobacter
pylori (H. pylori) infection [8], but that it was linked to
a high occurrence of hypochlorhydria [9, 10]. Additional
evidence showed that viral suppression with ART did not
reverse HIV associated hypochlorhydria [11]. Our previ-
ous endoscopy audit showed a significant reduction of
HIV related UGI diagnoses, Kaposi Sarcoma and oesoph-
ageal candidiasis since ART became widely available [4].
However, no such reductions were noted for UGI malig-
nancies or benign ulceration, which are the main focus of
our current report.

We have now aggregated all the endoscopy reports
since the inception of endoscopy services at UTH in 1977
to the end of 2021, in order to evaluate trends of gastric
and oesophageal cancer diagnosis and peptic ulceration.
The University of Zambia Biomedical Ethics Committee
granted an ethics review waiver for this publication.

Methods

Retrieval of records

We previously retrieved paper records of endoscopy
reports from 1977 to 2014 and transcribed them into an
electronic data base for analysis. Since 2015, the UTH
endoscopy unit developed a bespoken structured elec-
tronic recording system with drop down menus of the
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most common conditions that enabled uniform report-
ing, using previous written records as a guide. The elec-
tronic records included patient details, with endoscopic
findings recorded for each site; oesophagus, stomach and
duodenum.

For this audit, we evaluated reports on GC, OC, gas-
tric and duodenal ulcers. For OC, information on tumour
location (measured as distance from the incisors in centi-
metres) and patency of the lumen was reported. For these
measurements, we considered a distance less than 25cm
as being in the upper, 25 to 30cm middle, 31 to 40cm
lower oesophagus. Those distal to 40cm were deemed
to be at the gastroesophageal junction. Inability of the
9.8 mm diameter endoscope to pass beyond the tumour
was reported as luminal occlusion. For GC, tumour loca-
tion was either on the gastro-oesophageal junction, fun-
dus, corpus or antrum. However, some tumours were
seen to affected more than one gastric site and that infor-
mation was recorded as such. We also collected informa-
tion on peptic ulcers; gastric and duodenal lesions. Data
were aggregated with the previous dataset, forming a
combined set on which we are currently reporting.

As a significant number of records did not have patient
demographics, our report does not include demographic
characteristics.

Data analysis

On the endoscopy electronic data base, we analysed all
reports that had a diagnosis written as “oesophageal can-
cer’, “gastric cancer’, “gastric ulcer” or “duodenal ulcer”.
However, there were a few overlaps in these diagnoses,
with some patients having more than one of these. The
data were coded and exported to StataCorp. 2017. Stata
Statistical Software: Release 15. College Station, TX:
StataCorp LLC, for analysis. To create the graphs, we
used GraphPad Prism version 9.0, GraphPad Software,
San Diego, California USA. Time trends were analysed
by year of diagnosis. We reported proportions using per-
centages. Significance testing was carried out using the
nptrend command for non-parametric test of trend for
the ranks of across ordered groups. We also grouped the
years by decade and analysed using y’test appropriate.
For determination of significance, we used a probability
value of less than 0.05.

Results

We analysed records of 25, 849 endoscopies from January
1st 1977 to December 31st 2021. Categorised by 10-year
bands; 1674 (6%) of the procedure were done between
1977 and 1986; 2627 (11%) between 1987 and 1996; 3388
(13%) between 1997 and 2006; 12,868 (50%) between
2007 and 2016 and 5292 (20%) between 2017 and 2021.
Overall, 8662 (36%) of the endoscopies had no visible
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mucosal lesions in either the oesophagus, stomach or
duodenum. The proportion of normal endoscopies was
significantly higher in later years, falling off again in 2020
and 2021, p<0.001. The highest proportion of normal
endoscopies was between 2009 and 2017, with the high-
est recording in 2010 at 60%, Fig. 1.

Gastric and oesophageal cancer diagnosis

During the period under review, a total of 685 and
1168 cases of gastric and oesophageal cancer were
diagnosed respectively. Of the GC cases, we had data
on exact tumour location for 117 cases, of which the
majority (71%) were located in distal parts of the stom-
ach (Table 1). Thirty of the cases were located at the
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gastroesophageal junction. We had data on the location
of OC for 333 cases, of which 69 (22%) were in the upper,
138 (44%) middle and 104 (34%) in the lower oesopha-
gus respectively (Table 1). Luminal occlusion was signifi-
cantly higher in tumour located in the upper oesophagus
than the lower parts, p <0.001.

Time trend diagnosis of gastric and oesophageal cancer

The numbers of gastric and oesophageal cancer cases
diagnosed in the UTH endoscopy unit increased stead-
ily over four decades. Analysis of these diagnoses as
a proportion of all endoscopies, showed a statistically
significant increase for both cancers when categorised
by decade, p<0.001. However, analysis of the trend by
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Fig. 1 Total number of endoscopies performed each year, stratified by normal or abnormal findings

Table 1 Anatomical location of gastric and oesophageal tumour

s as reported by the endoscopists

Gastric cancer Number (%)

Fundus 18 (17)

Body 39 (36)

Antrum 38 (35)

More than one site 14(12)

Oesophageal cancer Number (%) Luminal occlusion, n (%) No occlusion, n (%) Missing data
on occlusion,
n (%)

Upper oesophagus 69 (22) 39(57) 27 (39) 34

Middle oesophagus 138 (44) 71(51) 65 (47) 2(1)

Lower oesophagus 104 (34) 3231 70 (67) 2(2)

p-value computed using Chi? <0.001

Gastroesophageal junction Number Luminal occlusion No occlusion

30 4(13) 17 (57) 9 (30)
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uncategorized years, showed significant increase for period under review (Fig. 3). Analysis of these diagnoses
oesophageal cancer, p<0.001, but not gastric cancer as a proportion of all endoscopies, showed a significant

p=0.64 (Fig. 2). decrease in diagnosis of duodenal ulcers (p<0.001), but
a significant increase in the diagnosis of gastric ulcers
Time trend diagnosis of gastric and duodenal ulcers (p<0.001; Fig. 3). Similarly, analysis by decade showed

A total of 4610 (18%) cases of peptic ulcers were diag-  that diagnosis of duodenal ulcers decreased from 11% in
nosed, and of these, 2095 (46%) were gastric ulcers, 2276  the first decade to 9% in the last (p <0.001) while gastric
(49%) duodenal ulcers and 239 (5%) had both. The num-  ulcer diagnoses increased from 7% in the first decade to
bers of peptic ulcer diagnosis increased steadily over the ~ 10% in the last, p <0.001, Table 2.
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Fig. 2 Endoscopic diagnosis of gastric and oesophageal cancer by year; (a) gastric cancer total numbers, (b) oesophageal cancer total numbers,
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Fig. 3 Endoscopic diagnosis of gastric and duodenal ulcers by year; (a) gastric ulcers total numbers, (b) duodenal ulcers total numbers, (c) gastric
ulcers as a proportion of all endoscopies performed that year and (d) duodenal ulcers as a proportion of all endoscopies performed that year
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Table 2 Proportion of gastric and duodenal ulcers diagnosed
per decade since 1977

Decade Gastric ulcers Duodenal ulcers
1977-1986 111/ 1658 (7%) 190/ 1668 (11%)
1987-1996 113/ 2548 (4%) 287/ 2592 (11%)
1996-2006 254/ 3360 (8%) 363/ 3365 (10%)
2007-2016 1088/ 12,185 (9%) 958/ 12,618 (8%)
2017-2021 529/ 5292 (10%) 478/ 5292 (9%)
p-value determined <0.001 <0.001

using Chi?

Discussion

We conducted an audit of endoscopy records cover-
ing over four decades. Our major findings were of a
significant increase in the total number of GC and OC
diagnoses over 43 years. For OC the increase remained
significant when analysed as a percentage of all pro-
cedures performed. In addition, the diagnosis of duo-
denal ulceration decreased while that of gastric ulcers
increased during the period under study.

The occurrence of GC and OC is variable through-
out a world. A recently published analysis reviewed
that GC:OC ratio in men exceeded 10 in several South
American countries with further evidence that the rela-
tionship between GC and OC incidence differed by
sub-type [12]. Li et al., reported that generally, non-
cardia GC was negatively correlated with adenocar-
cinoma of the oesophagus, but positively correlated
with squamous cell carcinoma [12]. Relative ratios for
most of sub-Saharan Africa (SSA) are difficult to deter-
mine accurately due to limited data [13] and low can-
cer research output [14]. Endoscopic services in SSA
are limited and in many cases only serve the elite few
[15]. This is due to the high cost of establishing and
maintaining these units. Several strategies have been
proposed aimed at improving endoscopy services in
hospitals to make them more cost-effective [16]. In
many centres, dyspeptic symptoms are a major indi-
cation for endoscopy but if there are no other signs or
symptoms, the diagnostic yield is low [17-19]. A study
from the Netherlands revealed that patient’s education
on gastric function, dyspepsia and upper GI endoscopy
decreased the need for procedures to be done among
uninvestigated individuals with dyspepsia [20]. It is
obvious that there is need to streamline requests for
endoscopy to make them more appropriate, limiting the
wastage of resources [21]. For example, using GI alarm
symptoms, such as haematemesis, melaena, unex-
plained weight loss, dysphagia, persistent vomiting or
microcytic anaemia results in better endoscopic yield,
although there is evidence that their positive predictive

Page 5 of 7

value for malignancy is also low [22]. The negative pre-
dictive value of an absence of these alarm symptoms
tends to be much better at predicting GI malignancy.
International guidelines, advise that endoscopies be
done in all dyspeptic patients above the age of 50years,
even in the absence of alarm symptoms [23]. The valid-
ity of these guidelines is however not certain in settings
such as Zambia, where close to a quarter of GC cases
are below the age of 45 years [7].

Basic demographic characteristics or risk factors on
their own do not adequately distinguish structural from
functional diseases in patients with upper GI symptoms
[24]. A study from Eldoret in Kenya showed that about
a third of the endoscopies were normal, which was simi-
lar to Ethiopia at 28% [18, 25]. In Nigeria, the proportion
on normal endoscopies was 26% [26], suggesting that our
43-year average of 36% was quite high. With the realisa-
tion that the number of normal endoscopies being done
in our low resource unit was too high, we recently intro-
duced a screening system, in which all requests have to
be scrutinised by one of the unit doctors before booking
for endoscopy. This might explain the reduction of nor-
mal endoscopies for 2020 and 2021. In addition, during
2020 and 2021, unit closures were instituted in many hos-
pitals including the UTH due to the coronavirus disease
19 (COVID 19) pandemic. During these shut downs, we
could only perform emergency procedures for patients
with haematemesis or dysphagia. Endoscopic requests
for procedures that were not deemed urgent were not
honoured. Such patients were provided with alternative
approaches to therapy while other went to private centres
for endoscopy. This could also explain the reduced num-
bers of normal endoscopies during that period. Similar
disruptions to endoscopic services were also reported
elsewhere [27].

The number of both GC and OC diagnosis increased
over the past four decades at UTH. However, when we
evaluated the numbers in relation to total numbers
of endoscopies done each year, the increase was sig-
nificant for OC but not GC. This should be interpreted
cautiously as endoscopy records might not accurately
represent what is pertaining at national level. The over-
all ratio of OC to GC was 2 to 1, a proportion similar to
that reported in Uganda [28]. Time trends for GC in SSA
are very limited. This audit is now suggesting that simi-
lar to other parts of the world [1], the incidence of GC
in SSA is also decreasing. H. pylori is the main risk fac-
tor for GC and its prevalence is very high in SSA. With
advanced treatment approached and improved socio-
economic environments, it is possible that the prevalence
of H. pylori is also decreasing in SSA with an effect on the
numbers of GC. The increase in the proportion of OC
cases being diagnosed is however striking. More research
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needs to be conducted in order to understand the driv-
ers of this increase. We previously reported that biomass
smoke was a significant risk factor for both GC and OC
but mechanisms involved in this association are yet to be
established [29, 30].

We also evaluated the anatomical location of the can-
cers. OC was predominantly located in the upper and
middle areas with significantly less occlusion with the
distal tumours. We did not have histology reports, and
therefore cannot make reference to the sub-types. How-
ever, we know from past work that the predominant type
of OC in Zambia is squamous cell carcinoma [31]. Glob-
ally, the occurrence of non-cardia or distal gastric cancer
is decreasing, with a relative increase of cardia tumours
[32]. Generally, H. pylori infection tends to predispose to
non-cardia GC. Similar to other SSA countries [33], we
found that most of the tumours were non-cardia, sug-
gesting that they could be driven by H. pylori infection,
but also that unique risk factors such as biomass smoke
exposure could be influencing GC development in the
population [30].

The proportion of GU diagnosis increased signifi-
cantly over that past four decades, while that of DU
decreased. H. pylori infection is a significant risk factor
for both ulcer types, but GU tend to have a wider range
of other aetiological factors as well. Therefore, this dif-
ferential occurrence could be due to improved H. pylori
treatments, affecting DU more than GU. Over the whole
period under review, the prevalence of GU was 8% while
that of DU was 9%. These proportions are not dissimilar
to that reported by a Cuban study at 6.2% [34].

Analysis of temporal trends was limited by the chang-
ing number of endoscopies done each year, resulting in
varying denominators. We did not have information on
the exact dates when equipment was being upgraded or
changed, and therefore this is a limitation of our audit.
Our audit was also limited by infrequently recorded basic
characteristics of the cases we evaluated. It would have
provided an indication of sex differences. We did not
have data for 1986. Another limitation was in the incon-
sistent documentation of exact anatomical location of the
cancer. This resulted in a limited number of cases ana-
lysed for this purpose.

Conclusion

The occurrence of OC and GU is increasing in the Zam-
bian population, while that of DU is decreasing. No such
changes are evident for GC.
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