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ABSTRACT

Objective Age and alarm features are commonly

used as indicators for endoscopy in dyspeptic patients;
however, the age cut-off and the predictive value of these
parameters for identifying upper gastrointestinal (UGI)
malignancies are uncertain.

Design Cross-sectional study.

Setting Data were extracted from the Gastrointestinal
Endoscopy Centre of Siriraj Hospital, Thailand, during
2005-2011.

Participants Consecutive patients underwent a first-
time upper endoscopy for dyspepsia. Patients with
previous surgery, suspected UGl malignancy by imaging,
or indefinite biopsy results on prior examination were
excluded.

Main outcome measures Alarm features included
dysphagia, unintentional weight loss, Gl bleeding/anaemia,
and persistent vomiting. The diagnostic performance of
each alarm feature and different age cut-off values were
evaluated.

Results A total of 4664 patients (mean age: 52.0+14.4
years, 66% female) were included. Alarm symptoms were
presented in 21.6%. The prevalence of active Helicobacter
pyloriinfection was 26.3%. Fifty-eight (1.2%) patients had
UGI malignancy. The prevalence of malignancy significantly
increased with increasing age (0.6% in patients aged <50
years, and 1.8% in patients aged >60 years (p<0.001)).
Cancer was found in two patients aged <50 years

who did not have alarm features. Patients with alarm
features had a higher prevalence of malignancy (OR
22.3,95% Cl 10.5 to 47.4; p<0.001) than those without.
The pooled sensitivity, specificity, positive predictive

value and negative predictive value of alarm features for
UGI malignancy were 87.0%, 79.1%, 4.7% and 99.8%,
respectively. Among all age groups, persistent vomiting
had a positive likelihood ratio (PLR) >10, while dysphagia
and Gl bleeding/anaemia had a PLR >10 in patients <50
years old.

Conclusion Despite the overall limited value of age and

Strengths and limitations of this study

» The value of age and alarm features for predicting
upper gastrointestinal malignancies among patients
with dyspepsia is limited.

» Alarm features, such as dysphagia, gastrointesti-
nal bleeding/anaemia and persistent vomiting, are
strong clinical predictors of underlying upper gastro-
intestinal malignancy in patients aged <50 years, so
endoscopic evaluation in these patients is indicated.

» The data analysed among different age groups are
derived from a large number of patients with dys-
pepsia. Therefore, they are likely to be representa-
tive of diverse populations.

» Itis possible that this study has some selection bias.
Because it was conducted at a tertiary, referred cen-
tre, this could lead to biased estimates of the prev-
alence of malignancies and other organic dyspepsia
causes.

prevalence is negligible; thus, they are worthy guidance for
endoscopic evaluation in this age group.

INTRODUCTION

Dyspepsia is a common gastrointestinal (GI)
disorder that is reported to affect 20% of
the global population,’ and it accounts for
2%-5% of all consultations in a primary care
setting.” Upper GI (UGI) malignancies are
an uncommon cause for dyspepsia, but they
are the greatest concern among patients and
physicians. Current dyspepsia guidelines
recommend that the decision to perform
endoscopy be based on older age status and
the presence of alarm features because these
predictive parameters have traditionally been

Professor Phunchai alarm features, persistent vomiting, dysphagia, and Gl thought to be associated with more serious
Charatcharoenwitthaya; bleeding/anaemia are strong predictors for malignancy in organic pathology, especially underlying
phunchai@yahoo.com patients aged <50 years. Without these symptoms, cancer malignancy.s_
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Several studies from Asian®'? and Western popula-

tions'> '* that evaluated the diagnostic accuracy of alarm
features and age threshold for predicting underlying
malignancy in dyspeptic patients have been published.
The sensitivity of alarm features for the prediction of
UGI malignancy varied from 0% to 83% with consider-
able heterogeneity among studies, and the specificity
also significantly varied from 40% to 98%.'” A systematic
review of studies in the Asian population reported an
overall malignancy detection rate in dyspeptic patients
of 1.3%, and the proportion of younger cancer patients
was high.'® The diagnostic accuracy of alarm features for
predicting UGI malignancy was found to be moderate,
and the optimal age threshold for endoscopy screening
in Asia might be 35 years.'"® However, the occurrence of
gastric cancer varies markedly among Asian countries
due to differences in the background prevalence of Heli-
cobacter pyloriinfection.'” Thus, the alarm features and age
threshold values for predicting underlying malignancy in
dyspeptic patients may vary among distinct geographic
regions, and this suggests that patients from different
parts of the world may need to be managed differently.
Accordingly, this study aimed to investigate the detec-
tion rate of UGI malignancies in a large cohort of Thai
patients with dyspepsia who underwent endoscopy
performed in clinical practice, and estimate the diag-
nostic accuracy of alarm features and age threshold for
predicting malignancy in this Asian patient population.

METHODS

Study population

This retrospective study analysed data from the Gastro-
intestinal Endoscopy Centre of Siriraj Hospital, Mahidol
University, Bangkok, Thailand. The study protocol
conformed to the ethical guidelines of the 1975 Helsinki
Declaration. Consecutive outpatients aged >18 years who
underwent a first endoscopic evaluation for uninvesti-
gated dyspepsia during 2005-2011 were included in the
analysis. Exclusion criteria included the following: (1)
dysphagia in the absence of dyspeptic symptoms; (2)
prior gastric surgery; (3) indefinite biopsy results on prior
endoscopic examination and (4) suspected GI malignancy
by imaging before performing endoscopy. The following
data were obtained for the analysis: demographics, clin-
ical details of unhealthy lifestyles (eg, alcohol consump-
tion and cigarette smoking), a family history of UGI
cancer in the first-degree relatives, dyspeptic symptoms,
alarm features, the indication for endoscopy and the
endoscopic and histological findings. The requirement
for written informed consent from patients was waived
given the retrospective design of the study.

Definitions

Dyspepsia was defined as one or more symptoms of epigas-
tric pain, epigastric burning, postprandial fullness and/
or early satiety for at least 3months.'® The following were
considered to be alarm symptoms in this study: dysphagia,

weight loss, GI bleeding or anaemia and persistent
vomiting. Dysphagia was defined as the perception of an
impediment to the passage of swallowed material. Unex-
plained weight loss was defined as a 5% or 10% loss in
body weight during the past 3 or 6 months, respectively.
GI bleeding was defined as any evidence of haematemesis
or melena. Anaemia was defined as haemoglobin level
during dyspepsia episodes less than 120g/L and 130g/L
in women and men, respectively.

Gastro-oesophageal reflux disease (GERD) was defined
as mucosal breaks or erosions within the oesophagus
as graded by the Los Angeles classification.'’ Barrett’s
oesophagus was diagnosed if there was evidence of
intestinal metaplasia in tissue taken above the gastro-
oesophageal junction. The presence of dysplasia and
grading was confirmed by pathological evaluation. An
ulcer was defined as a mucosal defect larger than 5mm in
diameter. Ulcer size and location were recorded. Gastritis,
duodenitis, vascular lesions, portal hypertension-related
lesions (including oesophageal /gastric varices and portal
hypertensive gastropathy), and gastric or duodenal polyps
were identified. Active H. pylori infection was determined
by using a rapid urease test or histology from endoscopic
biopsy specimens.

For patients with suspected UGI malignancy on endos-
copy, the confirmatory diagnosis was made by histolog-
ical examination from biopsy or surgical specimens.
UGI malignancy comprises oesophageal cancer (squa-
mous cell carcinoma and adenocarcinoma), gastric
cancer (adenocarcinoma, lymphoma, mucosa-associated
lymphoid tissue and GI stromal tumour) and proximal
small bowel malignancy, including periampullary cancer.

Patient and public involvement
No patient and public involved in this study.

Statistical analysis

Data were summarised using descriptive statistics. Contin-
uous variables were compared using Student’s t-test, and
categorical variables were compared using the %* test.
Logistic regression was used to identify patients’ charac-
teristics and alarm symptoms that discriminated patients
with the structural disease on upper endoscopy from those
who did not. Receiver operating characteristic (ROC)
curves were constructed to assess the overall accuracy of
individual and pooled alarm features for predicting UGI
malignancies. The predictive ability of alarm features
for differentiating between patients with and without
UGI malignancies was further analysed by calculation
of sensitivity, specificity, positive likelihood ratio (PLR),
negative likelihood ratio (NLR), positive predictive value
(PPV) and negative predictive value (NPV) with 95%
CI. The numbers of patients and endoscopic findings of
malignancy according to different age groups were calcu-
lated. The age group breakdown was <40 years, 40-49
years, 50-59 years and =60 years because, according to
a review of guidelines for dyspepsia management, the
current American® and Thai guidelines’ set the cut-off
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Table 1 Baseline characteristics of the total cohort and compared among age groups
Age groups
<40years 40-49years 50-59years >60years P value
Variables Total (n=4664) (n=952) (n=1034) (n=1266) (n=1412) for trend
Female gender, % 65.5 69.9 63.7 68.0 61.8 0.001
Unhealthy lifestyle, % 9.0 5.0 8.9 8.1 12.5 <0.001
Alcohol drinking 1.5 1.5 2.0 1.5 1.1 0.212
Cigarette smoking 8.4 4.0 7.9 7.6 12.4 <0.001
Family history of upper Gl cancer, % 1.8 1.1 1.8 3.2 0.9 0.908
Gl symptoms, %
Epigastric pain/burning 88.0 93.4 89.1 88.1 83.6 <0.001
Post-prandial distress 28.9 25.6 28.9 27.3 32.5 0.002
Abdominal bloating 411 40.1 41.8 39.4 42.9 0.683
Regurgitation/heartburn 17.6 19.2 18.6 18.5 14.9 0.017
Chest discomfort 12.0 11.2 13.5 11.9 11.7 0.384
Early satiety 11.1 8.7 12.0 10.4 12.7 0.016
Alarm features, % 21.6 17.9 16.3 19.8 29.6 <0.001
Dysphagia 1.5 0.4 1.1 2.2 1.9 0.001
Gl bleeding or anaemia 6.4 41 4.4 5.8 10.1 <0.001
Weight loss 16.4 13.8 12.8 14.5 225 <0.001
Persistent vomiting 1.7 1.6 1.5 1.5 2.1 0.328
Helicobacter pylori infection, % 241 23.2 25.8 24.4 23.1 0.659

Data are presented as the percentage of patients with an each condition among age groups.
Unhealthy lifestyle was defined as alcohol drinking and/or previous/current smoking.

A p<0.05 indicates statistical significance.
Gl, gastrointestinal.;

age threshold for endoscopy at 60 and 50 years, respec-
tively. Moreover, Asian guidelines recommend endoscopy
for those aged 35-55 years, depending on the risk of
gastric cancer in the region where the patient lives.” SPSS
18.0 software (SPSS, Chicago, Illinois, USA) was used to
perform all statistical analyses, and a two-tailed p<0.05 was
considered to be statistically significant.

RESULTS

Patient population

During the 7-year study period, 5104 patients underwent
first-time diagnostic upper endoscopy for which dyspepsia
was indicated. A total of 440 patients were excluded for
various reasons, and the remaining 4664 patients were
included in this study. Table 1 shows the baseline char-
acteristics of the total study cohort and compared among
age groups. The mean age was 52.6+14.3 years (range:
18-98), and female patients accounted for 66%. Older
patients were more frequently to have unhealthy lifestyles,
especially previous or current smoking, than younger
patients. The reported prevalence of a family history of
UGI cancer was similar among the different age groups.
Among 3376 patients evaluated for H. pylori, the infec-
tion rate was 26.3% (95% CI 24.9% to 27.8%). Alarm
symptoms were present in 21.6% of the overall patient

population. The predominant indications for endoscopy
among the 3657 patients without alarm symptoms were, as
follows: abdominal pain or discomfort (n=2622, 71.7%),
regurgitation or heartburn (n=501, 13.7%), chest discom-
fort (n=274, 7.5%), abdominal bloating (n=222, 6.1%)
and early satiety (n=38, 1%).

Endoscopic findings among the different age groups and
individual alarm features

Prevalence estimates of endoscopic findings for the entire
cohort and compared among age groups are shown in
table 2. Overall, 55 patients were diagnosed with patholog-
ically confirmed UGI malignancies, including 4 oesoph-
ageal, 47 gastric and 4 duodenal malignancies. None
of 83 dyspeptic patients with a family history of gastric
cancer had UGI malignancy on the endoscopic evalua-
tion. The prevalence of UGI malignancy significantly
increased from 1.2% in patients aged 40-50 years to 1.8%
in patients aged 260 years (p<0.001), and 5 patients with
UGI malignancy were younger than 45 years. Cancer was
found in two (0.1%) of 1641 patients aged <50 years who
did not have alarm features. The prevalence of peptic
ulcers increased from 2.1% in patients aged <40 years to
7.4% in patients aged 260 years (p<0.001), and 34.9% of
patients with peptic ulcer disease were infected with H.
pylori. Similarly, the prevalence of erosive/haemorrhagic
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Table 2 Prevalence estimates of endoscopic findings for the entire cohort and compared among age groups

Percentage (95% CI) of endoscopic finding among age groups

Endoscopic 40-49years 50-59years P value
findings Total (n=4664) <40years (Nn=952) (n=1034) (n=1266) >60years (n=1412) for trend
Gl malignancy 1.2(0.9to 1.5) 0.0(0to0) 1.2 (0.7 to 2.0) 1.3(0.8to 2.1) 1.8(1.3t02.7) <0.001
Erosive 9.7 (8.9 t0 10.6) 7.9 (6.3109.8) 9.9 (8.2t0 11.9) 9.8 (8.2t0 11.5) 10.8 (9.3 to 12.6) 0.015
esophagitis

Barrett’s 0.5 (0.3t0 0.7) 0.2 (0.05t0 0.7) 0.5(0.2to 1.1) 0.3 (0.1 t0 0.8) 0.8 (0.4 10 1.4) 0.073
oesophagus

Oesophageal 0.5(0.41t00.8) 0.3(0.1t00.9) 0.7 (0.3t0 1.4) 0.6 (0.31t0 1.3) 0.4 (0.2100.9) 0.853
ulcer

Peptic ulcer 4.6 (4.1 t0 5.3) 2.1(1.41t03.2) 3.4 (2.5t04.7) 4.5 (3.51t05.8) 7.4 (6.1 10 8.9) <0.001
Erosive/ 17.7 (16.6t0 18.8) 10.8(9.0t0 13.0) 17.1 (14.9t019.6) 18.8(16.7t0o21.1) 21.8(19.7t024.0) <0.001
haemorrhagic

gastritis/

duodenitis

Non-erosive 43.6 (42.1 t0 45.0) 42.8 (39.4t045.6) 42.7 (39.7t0 45.7) 44.1 (41.4t046.9) 44.4(41.81047.1) 0.299
gastritis/

duodenitis

Gastroduodenal 4.6 (3.81t05.5) 2.0(1.21t0 3.6) 3.9 (2.71t05.8) 5.2 (3.9t06.4) 6.1 (4.8108.1) <0.001
polyp

Data are presented as the percentage (95% ClI) of patients with an endoscopic finding.
A p<0.05 indicates statistical significance.
Gl, gastrointestinal.

gastroduodenitis increased from 10.8% in patients
aged <40 years to 21.8% in patients aged =60 years
(p<0.001). The prevalence of GERD non-significantly
increased from 7.9% in patients aged <40 years to 10.8%
in patients aged =60 years (p=0.132). In addition, the
prevalence of Barrett’s oesophagus was very low in all age
groups, ranging from 0.2% in patients aged <40 years to
0.8% in patients aged 260 years (p=0.172).

Table 3 shows the prevalence estimates of endoscopic
findings relative to alarm features. Patients with alarm
features had a higher prevalence of UGI malignancy
(OR 22.3, 95% CI 10.5 to 47.4; p<0.001), peptic ulcer
(OR 2.40, 95%CI 1.80 to 3.20; p<0.001) and erosive/
haemorrhagic gastroduodenitis (OR 1.24, 95% CI 1.03 to
1.48; p=0.02) compared with those without alarm symp-
toms. Patients with dysphagia had significantly higher

Table 3 Prevalence estimates for endoscopic findings relative to alarm features

Percentage (95% CI) of endoscopic finding among alarm features

Endoscopic No alarm Alarm feature Weight loss Gl bleeding/

findings features (n=3657) (n=1007) Dysphagia (n=68) (n=759) Anaemia (n=298) Vomiting (n=78)
Gl malignancy 0.2 (0.1 to 0.4) 4.7 3.5t0 6.2)" 88((4.1t0179) 5.7 (4.2t07.5) 7.4(4.9t010.9) 20.5(13.0to 30.8)
Erosive oesophagitis 10.0 (9.0t0 11.0) 8.7 (7.1t010.7) 19.4(11.4t030.9) 8.6(6.8t010.9) 7.6(5.0t011.3) 12.9 (6.7 to 23.4)
Barrett’s oesophagus 0.5 (0.3 to 0.8) 0.3 (0.1 t0 0.9) 0.0 (0 to 0) 0.4 (0.1t01.2) 0.4 (0.1 to 2.0) 0.0 (0 to 0)
Oesophageal ulcer 0.5(0.3t00.7) 0.7 (0.4t0 1.5) 3.2(0.9t0 11.0) 0.6 (0.2to 1.4) 1.4 (0.6 10 3.7) 1.6 (0.3 t0 8.6)
Peptic ulcer 3.6 (3.1t04.3) 8.3 (6.7 to 10.3)* 32((09to11.00 7.8(6.1t010.0) 14.1(10.5t018.7) 13.1 (6.8 to 23.8)
Erosive/ 17.0 (15.8t0 18.3) 20.2 (17.8 t0 22.9)t 17.7 (10.2t029.0) 18.9 (16.2t021.9) 21.7 (17.21026.9) 27.4 (17.9 t0 39.6)

haemorrhagic
gastritis/duodenitis

Non-erosive
gastritis/duodenitis

Gastroduodenal
polyp

49(4.11059)  3.4(2.3t05.4)

4.8 (1.7 t0 13.3)

44.8 (43.2 10 46.4) 38.9 (35.8 to 42.0)f 32.3 (22.0 to 44.6) 39.7 (36.1t0 43.3) 36.8 (31.4t0 42.6) 41.9 (30.5 to 54.3)

3.3 (2.0 to 5.6) 3.2 (1.5 t0 7.6) 3.2 (0.7 to 17.1)

Data are presented as the percentage (95% CI) of patients with an endoscopic finding.

*P<0.001 for comparison between patients with and without alarm features.
TP=0.001 for comparison between patients with and without alarm features.

Gl, gastrointestinal.
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rates of malignancy (p<0.001) and erosive oesophagitis
(p<0.001) than those without this symptom. The rates of
malignancy and peptic ulcer were significantly higher in
dyspeptic patients with weight loss, persistent vomiting
and GI bleeding or anaemia than in those who did not
(all p<0.05).

In dyspeptic patients who had no evidence of structural
disease to explain weight loss or GI bleeding/anaemia
on upper endoscopy, further evaluation was performed
selectively based on the type of ongoing symptoms. Of
these, 427 patients who continued dyspeptic symptoms
with alarm features or concomitant intestinal symptoms
underwent additional colonoscopy. Colorectal cancer
was identified in 18 patients (4.2%), of whom 13 (72.3%)
were older than 50 years old.

Factors associated with UGI malignancy

In wunivariate logistic regression analysis, the pres-
ence of UGI malignancy on upper endoscopy was
significantly associated with age (p<0.001), previous
or current smoking (p=0.011), dysphagia (p<0.001),
weight loss (p<0.001), GI bleeding/anaemia (p<0.001)
and persistent vomiting (p<0.001). In multivariate anal-
ysis, age and four-alarm features remained independent
predictors of UGI malignancy: age (OR 1.02, 95% CI 1.01
to 1.05; p=0.034), dysphagia (OR 7.04, 95% CI 2.54 to
19.5; p<0.001), weight loss (OR 11.4, 95% CI 5.70 to 23.0;
p<0.001), GI bleeding/anaemia (OR 5.16, 95% CI 2.77 to
9.63; p<0.001) and persistent vomiting (OR 10.4, 95% CI
5.06 to 21.4, p<0.001).

Diagnostic performance of individual alarm features in the
different age groups

Among 1007 patients with alarm features, 47 (4.7%)
were found to have UGI cancer. The pooled sensitivity,
specificity, PPV and NPV of alarm features for predicting
malignancy were 87.0%, 79.1%, 4.7% and 99.8%, respec-
tively (table 4). Among the four-alarm features, unex-
plained weight loss had the highest sensitivity (79.6%)
and the lowest PPV (5.7%), whereas dysphagia had the
lowest sensitivity (11.1%) and alow PPV (8.8%). All of the
four-alarm features had high specificity (range: 84.4% to
98.7%) and very high NPV (range: 98.9%-99.7%). After

calculating the PLR and NLR of these alarm features sepa-
rately and in different age groups, we found persistent
vomiting to have a PLR >10 in all age groups. Dysphagia
and GI bleeding/anaemia among patients aged <50 years
had a PLR >10, while weight loss among all age groups
had a PLR <10. All four-alarm features in the different age
groups had an NLR ranging from 0.20 to 0.94 (table 5).

Among 391 patients with previous/current smoking, 10
(2.6%) were found to have UGI malignancy. In patients
with this unhealthy lifestyle, dysphagia and persistent
vomiting had a PLR >10, while GI bleeding/anaemia and
weight loss had a PLR <10, regardless of the age group
(table 6). All four-alarm features had PPVs for predicting
malignancy ranging from 11.8% to 30.0% and remained
very high NPVs of >98%.

DISCUSSION

This study revealed the values of age threshold and alarm
features for identifying dyspeptic patients at risk for UGI
malignancy. We found that UGI malignancy occurred in
1.2% of patients with dyspepsia who underwent endos-
copy, and the prevalence of cancer significantly increased
from 0.6% in patients aged <50 years to 1.8% in patients
aged >60 years. No malignancy was found in patients
aged <40 years. Approximately one-fifth of dyspeptic
patients who underwent endoscopy had alarm features,
and only 4.7% of those were found to have UGI malig-
nancies. The pooled sensitivity, specificity, PPV and NPV
of alarm features for predicting UGI cancer were 87.0%,
791%, 4.7% and 99.8%, respectively. These findings
indicate that age and alarm features are not strongly
suggestive of underlying UGI malignancy. However,
among dyspeptic patients aged <50 years, individual
alarm features, except weight loss, had a PLR >10 for UGI
cancer prediction.

We describe a large Thai cohort who underwent
endoscopic evaluation for dyspepsia in clinical practice.
The data provide information about organic causes of
dyspepsia that should be relevant to patient care, such as
malignancy, peptic ulcer disease, complicated oesopha-
gitis (ulcers and Barrett’s metaplasia), and the typing and

Table 4 Diagnostic performance of alarm features for predicting upper gastrointestinal (Gl) malignancies

Features AUROC (95%CI) Sensitivity (95% Cl) Specificity (95% Cl) PPV (95% Cl) NPV (95% ClI)

Dysphagia 0.55 (0.53t0 0.56) 11.1 (4.2 to 22.6) 98.7 (98.3 t0 99.0) 8.8(4.2t017.6) 98.9 (98.8 to 99.0)
Weight loss 0.82 (0.81t0 0.83) 79.6 (66.5t089.4)  84.4 (83.3 t0 85.4) 5.7(4.9t06.5) 99.7 (99.5 to 99.8)
Gl bleeding/anaemia 0.67 (0.66 to 0.69) 40.7 (27.6 to 55.0)  94.0 (93.3 to 94.7) 7.4(5.4t010.1) 99.3(99.1 to 99.4)
Vomiting 0.64 (0.63 t0 0.66) 29.6 (18.0t0 43.6)  98.7 (98.3 t0 99.0) 20.5(13.8t029.4) 99.2 (99.0 to 99.3)
Overall 0.83 (0.82t0 0.84) 87.0(75.1t094.6) 79.1 (77.8 to 80.2) 4.7 (4.2t05.2)  99.8(99.6 to 99.9)

The AUROC curve, sensitivity, specificity, PPV and NPV of individual alarm feature were calculated to discriminate between dyspeptic

patients with and without upper GI malignancy.

The histopathological examination from endoscopic biopsy or surgical specimens with diagnosing upper Gl malignancies served as the

reference group.

AUROC, area under the receiver operating characteristic curve; NPV, negative predictive value; PPV, positive predictive value.
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Table 5 Diagnostic performance of alarm features for predicting upper Gl malignancies in the different age groups

Alarm features Age groups PLR (95% Cl) NLR (95% CI) PPV (95% CI) NPV (95% CI)
Dysphagia <50 years 11.7 (1.7 to 82.1) 0.92 (0.8 to 1.1) 6.7 (1.0 to 33.4) 99.4 (99.3 to 99.5)
50-60 years 9.66 (3.2 to 28.9) 0.83 (0.7 to 1.0) 11.1 (4.0 to 27.2) 98.9 (98.7 t0 99.2)
>60 years 4.41 (1.1 to 17.7) 0.94 (0.8 to 1.0) 7.7 (2.0 to 25.1) 98.3 (98.1 to 98.4)
Overall 8.21 (3.7 to 18.2) 0.90 (0.8 to 1.0) 8.8 (4.2 to 17.6) 98.9 (98.8 t0 99.0)
Weight loss <50 years 5.81 (4.11t08.2) 0.29 (0.1 t0 0.8) 3.4 (2.41t04.8) 99.8 (99.5 t0 99.9)
50-60 years 5.49 (4.0 to 7.5) 0.29 (0.1t0 0.7) 6.6 (4.9 to 8.9) 99.6 (99.1 to 99.8)
>60 years 3.98 (3.3 t0 4.8) 0.20 (0.08 to 0.5) 7.0 (5.8 10 8.3) 99.6 (99.1 to 99.9)
Overall 5.09 (4.4 to0 5.9) 0.24 (0.1 to 0.4) 5.7 (4.9 t0 6.5) 99.7 (99.5 to 99.8)
Gl bleeding/anaemia <50 years 12.7 (6.9 to 23.2) 0.52 (0.3 to 0.9) 7.1 (4.0to 12.4) 99.7 (99.4 to 99.8)
50-60 years 5.82 (2.7 to 12.5) 0.73 (0.5t0 1.0) 6.9 (3.4 to 13.8) 99.1 (98.7 to 99.3)
>60 years 4.48 (2.8t0 7.2) 0.64 (0.5t0 0.9) 7.7 (5.0to0 11.9) 98.8 (98.4 to 99.1)
Overall 6.80 (4.8 to 9.6) 0.63 (0.5 to 0.8) 7.4 (5.4t010.1) 99.3 (99.1 to 99.4)
Persistent vomiting <50 years 41.0 (20.5 t0 81.8) 0.51 (0.31t0 0.9) 20.0 (11.1 to0 33.3) 99.7 (99.5 t0 99.8)
50-60 years 20.6 (7.7 to 55.3) 0.76 (0.6 to 1.0) 21.1 (9.0 to 41.7) 99.0 (98.7 to 99.3)
>60 years 13.8 (6.1 to 31.1) 0.78 (0.6 to 1.0) 20.7 (10.4t0 37.0)  98.5(98.2 to0 98.8)
Overall 21.9(13.6t035.4) 0.71 (0.6 t0 0.8) 20.5(13.8t029.4)  99.2 (99.0 to 99.3)
Overall alarm features <50 years 5.02 (3.8 to 6.6) 0.20 (0.06 to 0.7) 3.0 (2.3 t0 3.8) 99.9 (99.6 to 100)
50-60 years 4.34 (3.4 t0 5.6) 0.22 (0.08 to 0.6) 5.6 (4.4 t0 7.0) 99.7 (99.2 to 99.9)
>60 years 3.10 (2.6 to 3.6) 0.16 (0.06 to 0.5) 5.5 (4.7 to 6.4) 99.7 (99.1 to 99.9)
Overall 4.10 (3.6 to 4.6) 0.18 (0.10 to 0.3) 4.7 (4.2t05.2) 99.8 (99.6 to 99.9)

The PLR, NLR, PPV and NPV of individual alarm feature were calculated
Gl malignancies.

to discriminate between dyspeptic patients with and without upper

The histopathological examination from endoscopic biopsy or surgical specimens with diagnosing upper Gl malignancies served as the

reference group.

Gl, gastrointestinal; NLR, negative likelihood ratio; NPV, negative predictive value; PLR, positive likelihood ratio; PPV, positive predictive value.

grading of gastroduodenitis. Benefits include using the
endoscopic results to clarify therapy, relieve anxiety and
reduced healthcare utilisation, which suggests important
and unmeasured contributions of endoscopy. Among
patients with dyspepsia who underwent endoscopy, 35.3%
were younger than 50 years of age and had no alarm
features. The low prevalence of UGI malignancy and
other serious pathology in young patients without alarm

features is consistent with previous reports.**** Uncom-
plicated oesophagitis and peptic ulcer disease were found
in 11.2% of this subgroup. Treatment for young patients
without alarm symptoms may be empiric and may not
require endoscopy. In our analysis, Barrett’s oesophagus
was found in only 0.5% of patients among all age groups
of dyspeptic patients, similar to other reported endo-
scopic results in the general population but lower than in

Table 6 Diagnostic performance of alarm features for predicting upper Gl malignancies among patients with previous or

current smoking

Alarm features

PLR (95% Cl)

NLR (95% Cl)

PPV (95% CI)

NPV (95% CI)

Dysphagia
Weight loss

Gl bleeding/anaemia

Persistent vomiting

Overall alarm features

15.2 (3.34 to 69.1)
5.07 (4.14 to 6.21)
8.16 (4.40 to 15.2)
16.3 (4.92 to 54.0)
3.97 (3.34 t0 4.72)

0.81 (0.59 to 1.11)
0.00

0.43 (0.20 to 0.92)

0.71 (0.48 to 1.07)
0.00

28.6 (8.1 to 64.5)
11.8 (9.8 to 14.0)
17.6 (10.3 to 28.5)
30.0 (11.5 to 58.7)
9.4 (8.1t0 11.0)

97.9 (97.2 to 98.5)
100.0

98.9 (97.6 to 99.5)

98.2 (97.3 to 98.8)
100.0

The PLR, NLR, PPV and NPV of individual alarm feature were calculated to discriminate between dyspeptic patients with and without upper

Gl malignancies.

The histopathological examination from endoscopic biopsy or surgical specimens with diagnosing upper Gl malignancies served as the

reference group.

Gl, gastrointestinal; NLR, negative likelihood ratio; NPV, negative predictive value; PLR, positive likelihood ratio; PPV, positive predictive value.
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GERD patients.” It is noteworthy that alarm features were
not predictive of Barrett’s oesophagus (data not shown).

In our study, the prevalence of UGI cancer (1.2%)
was similar to that reported from a study conducted
in Taiwan® but much lower than those reported from
studies conducted in China and Iran.'"”'* The differences
between and among studies may be due to differences
in the background prevalence of H. pylori infection in
the studied populations.**® We also found a positive
association between cancer frequency and increasing
age, which was similarly found in a Chinese and a Singa-
porean study.'” ¥’ Accordingly, international guidelines
recommend UGI endoscopy for routine investigation
of dyspepsia when patients are aged 55years and older.
The American College of Gastroenterology (ACG) and
the Canadian Association of Gastroenterology (CAG)
guidelines on dyspepsia have raised this age threshold to
60years.* This recommendation was made based on the
results of a cost-effectiveness analysis. However, it remains
controversial whether these guidelines can be applied to
other parts of the world where the disease patterns, the
prevalence of malignancy, and the healthcare systems are
different. For example, a primary concern relating to the
use of endoscopy in Asian dyspeptic patients is a higher
prevalence and a younger age at the onset of UGI cancer
among Asians. In our study, approximately 53% of cancer
patients (29/55) were aged less than 60 years, and these
patients would be missed if the ACG/CAG guideline were
applied in Thailand. Therefore, the age threshold for
endoscopy in Thai patients with dyspepsia should differ
from those recommended in Western countries.

The age threshold for endoscopic investigation of
uncomplicated dyspepsia also differs among different
regions in Asia. In Hong Kong, 10% of patients with
gastric cancer are aged less than 45 years. Sung et al
reported that among 2918 patients with dyspepsia, gastric
cancer was found in 3 patients (0.1%) aged less than 45
years, and none of them had alarm features.” This study
raises concerns about the safety of the ‘test-and-treat’
strategy for managing patients with dyspepsia in Asia.
In Taiwan, the relative frequency of patients with gastric
cancer was 1.8 and 1.02 cases per 1000 endoscopies for
uninvestigated dyspepsia in patients aged <4b5and <40
years, respectively.” Therefore, an age threshold of 40
years was recommended for patients with dyspepsia in
Taiwan. More recently, an endoscopic database review
of >100000 Chinese patients'’ showed a 4.2% prevalence
of UGI malignancies, higher than the 0.9% prevalence
reported from Hong Kong’ and the 1.25% prevalence
reported from Taiwan.® The prevalence of malignancy
increased from 0.6% in patients aged <35 years to 18.0%
in patients aged >75 years in the Chinese population.'
Those investigators suggested that prompt endoscopy
should be recommended in Chinese patients with unin-
vestigated dyspepsia and a high background prevalence
of H. pylori infection because age had limited predictive
value for potential malignancy. In contrast, our anal-
ysis showed a relatively low (0.35%) prevalence of UGI

malignancy among patients younger than 45 years, and
none of those patients were aged less than 40 years. Since
UGI malignancy was detected in two patients (0.04%)
aged under 50 years and neither had alarm symptoms,
prompt endoscopy only in dyspeptic patients aged =50
years or those with alarm features would have missed
cancer detection in these patients. Hence, starting endos-
copy at an age threshold of 50 years might be appropriate
in Thai patients presenting with dyspepsia regardless of
alarm features.

The presence of alarm features has been a major deter-
minant in prioritising the initial endoscopic evaluation of
patients presenting with dyspepsia because it is generally
believed that these factors indicate a higher probability
of malignancy. Based on the area under the ROC, our
analysis showed that individual alarm features have poor
accuracy for detecting UGI malignancy because patients
with benign UGI disease or carcinoma of the colon also
present with these features. Thus, investigation of the
colon should be considered in such cases with alarm
features unexplained by upper endoscopy or concom-
itant intestinal symptoms. The sensitivity for predicting
malignancy was less than 50% for individual alarm
features, except for unexplained weight loss. The PPV of
persistent vomiting for malignancy was somewhat better
than the other alarm features. Our findings are consistent
with those from a systematic review and meta-analysis of
more than 4000 dyspeptic patients with a low reported
prevalence of UGI malignancy (0.8%) that showed low
pooled sensitivity and specificity of individual alarm
features of 67% (95% CI 54% to 83%) and 66% (95% CI
55% to 79%), respectively.15 It should be noted, however,
that heterogeneity existed among the results of included
studies. In the Chinese population with a high back-
ground prevalence of UGI cancer, the total sensitivity of
alarm features was only 13.4% (12.9%-13.9%) 12 Another
meta-analysis of the Asian population with dyspepsia
that consisted mainly of Chinese and Indian populations
with UGI malignancy rates (1.3%) comparable to that
found in our study also reported limited value of alarm
features for predicting UGI malignancy with a sensitivity
of approximately 50%."°

Among the four-alarm features, unexplained weight
loss had the highest sensitivity (80%), dysphagia had the
lowest sensitivity (11%), and the other two features had
intermediate sensitivity. All of these alarm features had
very high specificity and NPVs. These results may reflect
the low prevalence of cancer in our cohort, but not any
specific attribute of any alarm feature for excluding malig-
nancy. However, when calculating the PLR and NLR of
these alarm features, we found that persistent vomiting,
dysphagia, and GI bleeding among patients aged less than
50 years had a PLR >10, which was strongly associated with
possible malignancy. Similarly, dysphagia and persistent
vomiting had a PLR >10 for predicting UGI cancer in
previous or active smokers, regardless of age. This finding
should help guide the management of patients with
dyspepsia via the use of individual alarm features based
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on age and unhealthy lifestyle as a screening tool for
upper endoscopy. Because cancer prevalence is rare in
younger individuals who do not have alarm features, this
strategy may give more meaningful guidance to primary
care providers.

Limitations

This study has some limitations. First, although patients
who had previously undergone imaging studies highly
suspected of having UGI malignancy and those who had
indefinite biopsy results on prior endoscopic examina-
tion were excluded from this study, there might have
been some selection bias. Since our study was conducted
at a tertiary, referred centre, this could lead to biased esti-
mates of the prevalence of malignancies and other organic
causes of dyspepsia. Certain individuals may be referred to
our centre for endoscopy due to refractory dyspepsia that
does not respond to medical therapy. Second, about one-
fifth of patients who underwent endoscopy for dyspepsia
were younger than 40 years of age. A possible explanation
for this may be that young people with no alarm features
may be less likely to undergo endoscopy. This could affect
the diagnostic value of the age threshold for predicting
UGI malignancy among patients with dyspepsia. However,
the impact on both specificity and NPV was not substan-
tial because all of those patients were free of malignancy.
Finally, even though the family history of gastric cancer
is a strong reported risk factor,” none of our malignant
cases had a family history of UGI cancer. However, the
finding should be interpreted with caution because data
gathered from medical records tend to underestimate
clinical features. Our study found a link between UGI
cancers and smoking. The findings might imply that envi-
ronmental factors, such as cigarette smoking, rather than
genetic factors, play a significant role in carcinogenesis
among our population.

Conclusion

This study provides relevant data to warrant an endo-
scopic assessment in dyspeptic patients in the area with
a low prevalence of H. pylori infection and UGI malig-
nancies and limited resources. The overall value of age
and alarm features for detecting malignancies was shown
to be limited. Therefore, a blanket policy of using a
specific age cut-off or alarm features as the indications
for endoscopy may not be a suitable strategy in the areas
where resources are restricted. Alarm features, including
persistent vomiting, dysphagia and GI bleeding/anaemia,
were shown to be strong predictors of underlying malig-
nancy in patients aged <50 years, so endoscopic evalua-
tion in these patients is indicated. Without these alarm
symptoms, cancer prevalence is negligible in this age
group; thus, medical treatment can be initiated without
endoscopy referral. However, further studies are needed
to establish a pre-endoscopy risk score based on age,
alarm features and novel risk factors for determining
patients with underlying UGI cancer.
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