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Background: Alarm features are commonly used to identify patients who require an endoscopy to rule out significant
upper-gastrointestinal (GI) pathology. Validation of these features in a rural South African (SA) setting has implications
for the provision of endoscopy services and was the aim of this study.

Methods: This was a retrospective chart review of 1 000 consecutive endoscopies performed at a rural SA regional/
referral hospital over three years. Demographic data, indication for endoscopy (upper GI bleed, dyspepsia, dysphagia,
anaemia, weight loss, age) and major endoscopic findings (defined any tumour, ulcer, or stricture) were recorded. A
multivariate logistic regression analysis was done to identify risk factors for major endoscopic findings.

Results: The median age of the study sample was 51.0 (range14.0-88.0) years. Males (306/1 000) accounted for 30.6%
of the study population. The prevalence of alarm features in the study sample was as follows: upper GI bleed — 16.6%;
dyspepsia — 58.4%; dysphagia — 10.3%; anaemia — 3.5%; weight loss — 0.3%. The following alarm features were
statistically significant in detecting a major endoscopic finding: age > 60 (OR: 2.67, CI: 1.82-3.96), male gender (OR:
1.52, CI: 1.03-2.24), dysphagia (OR: 12.16, CI: 4.33-34.19) and upper GI bleed (OR: 2.77, CI: 1.03-7.47), p < 0.05.
Conclusion: Dysphagia, age > 60, male gender, and upper GI bleed are identifiable risk factors for major endoscopic
findings. Not all the alarm features for major endoscopic findings that are established elsewhere can be applied in our

rural SA setting.
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Introduction

South Africa (SA) is currently experiencing an epidemiolog-
ical transition, whereby the burden of non-communicable
diseases will soon exceed the traditionally higher burden of
communicable disease in the country. This epidemiological
profile is very different from that in countries such as the
United States or the United Kingdom, which have long
since completed their epidemiological transition. The in-
cidence of non-communicable upper-gastrointestinal (GI)
disorders has grown substantially amongst the rural SA
populace, possibly a reflection of urbanisation, adoption
of westernised lifestyles and an increase in risk factors in
this group. Diagnosis of upper GI disorders through clinical
examination alone is challenging, with foregut cancer be-
ing a possible diagnosis. Understandably, physicians and
general surgeons decide to err on the side of caution and
refer a large proportion of patients with upper GI symptoms
for endoscopy, even when the probability of cancer is very
low. The high proportion of patients with upper GI clinical
symptoms unnecessarily referred for endoscopy can have
a significant impact on the delivery of endoscopy services,
particularly in rural SA hospitals where there is a shortage of
appropriate skills and equipment.' In other countries, several
“alarm features” have been proposed in order to reduce
unnecessary endoscopy and improve the triage of patients
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through endoscopy units.>'® These features include patient
demographics, clinical symptoms, and comorbidity. While
the predictive value of these alarm features differs between
settings, in most instances they demonstrate the ability to
improve clinical decision-making related to endoscopy
services. Validation of these features in a rural SA hospital
service has not yet been performed. This would have
important implications related to resource utilisation for
endoscopy services in this setting. Therefore, the objective
of this study was to confirm alarm features for major upper
GI endoscopic findings, which have been established else-
where, in a rural SA setting.

Methods

The study was conducted at the public-sector Madadeni
Provincial Hospital. This 800-bed regional/referral hospital
is located in rural northern KwaZulu-Natal Province, SA.
The population served by the hospital is predominantly of
black African ethnicity. The hospital has an endoscopy unit
service by two general surgeons, with an estimated weekly
procedure rate of ten endoscopies.

Aretrospective chart review of 1 000 consecutive pa-tients
(hereafter referred to as “the study sample”) who had upper
GI endoscopies at the hospital’s endoscopy unit between 1
January 2014 and 31 December 2016 was performed. Patients
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in this study were aged > 13 years old and were identified from
the hospital endoscopy lists. Data was collected from each
patient’s medical chart using an electronic spreadsheet. Data
collected for alarm features included patient demographics
(age and gender) and indication for endoscopy (dyspepsia,
upper GI bleeding, reflux, anaemia, weight loss, dysphagia,
and corrosive ingestion). Post-endoscopic findings (gastritis,
normal, candidiasis, oesophagitis, stricture, gastric tumour,
oesophageal tumour, hiatus hernia, peptic ulcer disease,
oesophageal varices) were extracted from the procedural
notes in the patient’s medical chart and the post-procedural
findings book maintained in the endoscopy unit. The study
outcome was major endoscopic findings. This composite
outcome was defined as the presence of any one of the
following conditions during an endoscopy: stricture, ulcer
or histologically confirmed malignancy.>

The electronic spreadsheet was analysed with the
Statistical Package for the Social Sciences (SPSS) version
25.0 (IBM Corporation, New York). Descriptive statistics
were used to present the characteristics of the study sample,
with results presented as frequencies and percentages or
means with standard deviation. The y? test was used to
investigate potential statistical associations between various
alarm features and the study outcome, with results presented
as frequencies and percentages along with a p-value. Alarm
features with p < 0.200 in the y? analysis were selected for
inclusion in the multivariate logistic regression analysis as
independent variables, with major endoscopic findings being
entered into the analysis as the dependent variable. This
process of purposeful selection of variables for inclusion in
a regression analysis ensures that a parsimonious regression
model is obtained. Results of the multivariate logistic
regression analysis are presented as odds ratios (OR) with
95% confidence intervals (CI) and a p-value. A value
< 0.05 in the multivariate logistic regression analysis was
considered a statistically significant result. The sensitivity,

specificity, positive predictive value (PPV) and negative
predictive value (NPV) were calculated for alarm features

which had a significant result in the logistic regression

analysis.

*Considered as alarm features elsewhere
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Results

A description of the study sample is provided in Table I. One
hundred and ninety-four (194) patients (19.4%) in the study
sample had major endoscopic findings.

The results of the y? analysis are shown in Table II. Only
corrosive ingestion and the presence of a foreign body
did not meet the criteria of p < 0.200 in the ¥? analysis for
subsequent inclusion in the multivariate logistic regression
analysis.

Statistically significant results were observed for four
of the eight alarm features entered into each multivariate
logistic regression analysis (Table III). The following alarm
features, age > 60 years, male gender, dysphagia, and upper
GI bleed, were associated with a major endoscopic finding.
The ORs for all significant variables were > 1.00, suggesting
that all significant alarm features identified through this
model were associated with an increased risk of major
endoscopic findings.

Discussion

This study has shown that age > 60 years and certain alarm
features, namely dysphagia, male gender and upper GI bleed
are predictors of major endoscopic findings in rural South
African patients. Some alarm features like anaemia and
unintentional weight loss were not identified as predictors
of major endoscopic findings. These findings are important
because it demonstrates that the relative importance of alarm
features can differ between South Africa and other settings.
The South African guidelines have stipulated that the age
> 45 years cut-off be used to screen patients with dyspepsia.’
Recent American College of Gastroenterology (ACG)
guidelines have increased the age threshold for screening
dyspepsia patients to > 60 years.* A recent study by the author

Table I11: Results of the multivariate logistic regression analysis

has shown that an age cut-off > 60 years has a high NPV
(93%) for screening endoscopy for patients with dyspepsia
in the South African context. There was no significant dif-
ference in detecting major endoscopic findings between age
cut-offs of > 45 years versus age > 60 years.’ The rationale
for screening dyspepsia patients aged > 60 is based on the
perceived risk of gastric malignancy being higher in this age
group. Endoscopy can detect gastric malignancy at an early
stage.® In the age group < 60, the risk of gastric malignancy
is < 1%. Wallace et al. have shown that age was a poor
predictor of major endoscopic findings (ulcer, stricture and
tumour), and recommended that better clinical protocols
be established.? In their study, major endoscopic findings
increased in a linear fashion from age 45 to 65, however the
sensitivity was 85% and the specificity was only 26%. In our
study the age cut-off > 60 years had a high NPV of 85.6%
which implies that the large majority of patients < 60 years
will not have a major endoscopic finding. A recent study by
Abdeljawad et al. has shown that dyspeptic patients have a
low prevalence of major endoscopic findings and age > 55
is associated with higher risk of major endoscopic findings.’

The predictive value of alarm features in detecting major
endoscopic findings is controversial. In our study, patients
with dysphagia had a 12-fold greater probability of having a
significant underlying pathology and the highest PPV (68%)
when compared with other alarm features. This is most
likely explained by the observation that patients presenting
with dysphagia had a high rate of oesophageal malignancy
(56%) with an overall malignancy rate of 8.6% in our study
population. A large North American study by Wallace et
al. had shown that dysphagia was not a predictor of major
endoscopic findings.? Other studies from countries like Iran
where there is a high prevalence of oesophageal cancer has
shown dysphagia to be a strong predictor in detecting upper

Alarm feature Level OR (CD) D
Patient demographics
Age > 60 years Yes 2.67 (1.82-3.96) <0.001
No 1.00 -
Male Yes 1.52 (1.03-2.24) 0.036
No 1.00 -
Indication for endoscopy
Dyspepsia Yes 0.62 (0.23-1.64) 0.334
No 1.00 -
Reflux Yes 0.28 (0.07-1.12) 0.071
No 1.00 -
Dysphagia Yes 12.16 (4.33-34.19) <0.001
No 1.00 -
Upper GI bleed Yes 2.77 (1.03-7.47) 0.044
No 1.00 -
Weight loss Yes 11.94 (0.87-163.9) 0.064
No 1.00 -
Anaemia Yes 0.41 (0.09-1.83) 0.241
No 1.00 -
Table IV: Predictive accuracy of alarm features for major endoscopic findings
Parameter Age > 60 Male Dysphagia Upper GI bleed
Sensitivity, % (CI) 46.4 (39.2-53.7) 39.7 (32.8-47.0) 36.6 (29.8-43.8) 29.4 (23.1-36.3)

Specificity, % (CI)

Positive predictive value, % (CI)
Negative predictive value, % (CI)
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76.4 (73.3-79.3)
32.1 (26.7-38.0)
85.6 (82.8-88.0)

71.6 (68.3-74.7)
25.2(20.4-30.4)
83.1 (80.1-85.9)
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96.0 (94.4-97.3)
68.9 (59.1-77.7)
86.3 (83.9-88.5)

86.5 (83.9-88.8)
34.3 (27.2-42.1)
83.6 (80.9-86.0)



GI malignancy with similar odds ratios to our study.® Lee
et al. have shown that alarm features are poor predictors
of upper GI malignancy in an Asian population with a low
malignancy rate of 2.1%. In their study, dysphagia was
found to have a PPV of 67% and a NPV of 98%. The high
NPV and high specificity correlates with the low percentage
of malignancy in their study population.’

A meta-analysis by Chen et al. had shown that alarm
features were moderate predictors of upper GI malignancy
in uninvestigated dyspepsia patients (AUC 0.74). The
overall malignancy rate was low (1.3%).!° Wallace et al. had
concluded that both age and alarm features did not predict
significant pathological findings at endoscopy, however,
the absence of alarm features had a high NPV in excluding
upper GI malignancy.? Our study has shown similar results
with high NPVs shown for the alarm features investigated.
Kapoor et al. evaluated the diagnostic accuracy of alarm
features in a clinical prediction model for cancer and
showed that dysphagia (OR = 6.87) and weight loss (OR
= 12.2) were significant predictive factors for cancer, but
the diagnostic value of other alarm features was limited.!!
The use of individual alarm features is less likely to have
an excellent predictive accuracy than using a combination
of alarm features. Our study has shown a high diagnostic
yield for upper GI malignancy of 8.6% thus necessitating a
low threshold to perform an upper GI endoscopy to exclude
malignancy despite the low PPVs seen in the alarm features
investigated.

Our study has shown that male gender was a risk factor
for detecting major endoscopic findings. Other studies
have shown that male gender is a validated risk factor.®?
Male gender is an established risk factor for gastric cancer,
oesophageal cancer and in peptic ulcer disease, and
would thus increase the likelihood of detecting significant
pathology at endoscopy in this high-risk group. Overall,
the majority of patients who underwent endoscopy were
female with the commonest indication being dyspepsia. A
large meta-analysis by Ford et al. showed a higher pooled
prevalence of dyspepsia in women compared with men
(25.3 vs 21.9%), which still remains much lower than the
prevalence seen in our study.'”> Gender-based prevalence
studies have shown that the prevalence of dyspepsia in men
and women is inconsistent.!> We postulate that women are
more likely to seek healthcare for dyspepsia symptoms than
men — resulting in a higher number of endoscopies being
performed.'

There are several limitations to this study. As it is retro-
spective in design, we had to rely on patients’ records from
an endoscopy report book, which is subject to clinician and
observer error. Patients whose records were analysed may
not be representative of the general population, as this was a
regional, hospital-based study in a rural area. Data regarding
medical comorbidities, H. pylori infection, duration of
symptoms and HIV status were not collected.

Conclusion

Alarm features, namely dysphagia, age > 60 years, upper
GI bleed and male gender are important risk factors for de-
tecting major endoscopic findings in rural patients in the
South African setting. The high prevalence of malignancy
in this study, especially oesophageal cancer, necessitates a
low threshold to perform a diagnostic upper GI endoscopy
in the presence of identifiable alarm features, despite the
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low PPVs. The association between alarm features and their
predictive accuracy for major endoscopic findings differs
between countries. As such, caution should be exercised
in our South African setting when applying alarm features
for disease prediction which have been identified in other
countries. Further prospective studies are required in South
Africa to evaluate the predictive value of a combination of
alarm features in predicting major endoscopic findings.
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