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addition, endoscopy is suitable, but costly method of early 
diagnosis of UGI malignancies, which are considered as 
the most common causes of cancer deaths.[10‑15] There are 
a lot of indications for endoscopy such as evaluation of 
benign and malignant lesions; however, in Iran, exclusion 
of malignancy is the most important indication.[10]

Early referral for investigation and prompt endoscopic 
assessment will lead to decrease malignancy.[2] Therefore, 
it is important to select high‑risk patients for endoscopy 
immediately to treat empirically low‑risk patient. The 
diagnostic value of alarm features in predicting which 
patient has malignancy is, however, unclear.[16]

INTRODUCTION

Upper gastrointestinal (UGI) malignancy is one of the 
most common cancers and the second most common 
cause of cancer‑related mortality worldwide.[1‑7] Survival 
of UGI cancer is related to early‑stage detection.[8] 
Detection of premalignant lesions has improved and 
early UGI cancer detection had led to organ‑preserving 
endoscopic therapy and potentially reducing the 
number of end‑stage UGI cancers and resulting in 
improved prognosis.[9] Incidence and prevalence of alarm 
symptoms are required to diagnose UGI malignancy. In 
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We have conducted a cross‑sectional study to evaluate 
the diagnostic accuracy of alarm symptoms in UGI 
malignancies.

MATERIALS AND METHODS

This was a cross‑sectional study that was conducted 
among the patients that were referred to Poursina Hakim 
gastrointestinal (GI) clinic, Isfahan, Iran, from the June 2009 
to January 2016, with complaints of UGI symptoms. The 
patients with alarm symptoms such as weight loss (10% 
≤ unintentional and during recent 6 months), dysphagia, 
GI bleeding (GIB) (any evidence of hematemesis, melena, 
hematochesia, anemia, and positive occult blood [OB+]), 
dyspepsia, vomiting, familial history of cancer, and anorexia 
were considered to be included in the present study.[12‑15] 
The data according to alarm symptoms had been collected 
by a general physician and entered into the computer. The 
patients with previously detected UGI cancer, cirrhosis, 
anemia due to the chronic disease, dysphagia according to 
obvious causes, and the patients with intentional weight 
loss were excluded from the study.

All of the patients underwent endoscopic diagnostic 
procedure with Pentax EG 2440 EMP 3300 and biopsy 
sampling for any redness or suspicious lesions. The biopsy 
samples were interpreted by an expert pathologist who was 
completely blind to the alarm symptoms and endoscopic 
classification. The alarm symptoms of each patient were 
documented previously.

Among the 3414 patients who were visited in the Poursina 
Hakim clinic, a tertiary referral GI clinic in Isfahan, Iran, 
from June 2009 to Januarry2016 with UGI complaints, 
72 cases had histology proven UGI malignancy and 
included in the case group and 3342 patients with normal 
pathologic findings were selected to be in the control group.

Data analysis
The logistic regression model was used to determine 
the diagnostic accuracy of age, sex,  and alarm 
symptoms (dysphagia,  gastroesophageal reflux 
disease [GERD], dyspepsia, GIB, weight loss, vomiting, 
anorexia, and familial history) for UGI. First, univariate 
logistic regression model was fitted on each alarm symptoms, 
and then, multivariate regression model with adjustment 
for the effects of other covariates was used. Variables that 
were significant in univariate models were entered into 
multivariate model. Selection of variables in the multivariate 
model was based on backward procedure. We estimated 
odds ratios (ORs) and 95% confidence intervals (CIs) for 
sex, age group, and each of alarm symptoms using logistic 
regression models. The area under the receiver operating 
characteristic (ROC) curve or area under the curve (AUC) 

was developed based on predicted probabilities of the final 
model. Youden’s J statistic criteria (maximum [sensitivity 
− (1 − specificity)]) are used to find an optimal threshold 
point from ROC curve. Using pathology as the gold 
standard for diagnosis of UGI malignancies, we calculated 
sensitivity, specificity, positive predictive value (PPV), 
negative predictive value (NPV), and accuracy based 
on this cutoff point, respectively. In evaluating external 
validation of model, a 10‑fold cross‑validation was carried 
out by randomly partitioning the datasets into ten equal 
subsamples. One subsample is used as the validation data 
for testing the model, and the remaining nine subsamples 
are used as training data. The cross‑validation process is 
then repeated ten times (the folds). The ten results from the 
folds can then be averaged to produce a single estimation. 
All statistical analyses were conducted using SPSS statistical 
software (version 16) (Statistical Package for Social Sciences, 
SPSS Inc., Chicago, IL, USA).

RESULTS

Finally, 3414 patients completed the study for endoscopic 
evaluation with UGI symptoms. A total of 72 cases (2.1%) 
were diagnosed as UGI cancers by pathology.

The mean age of all patients and patients with cancer was 
48.2 ± 21 and 65 ± 14 years, respectively.

According to the Table 1, dyspepsia was the most (51.3%) 
and anorexia was the least (1.1%) common symptoms.

Univariate and multivariate logistic regression models 
are shown in Table 2. According to the univariate model, 
age, sex, GERD, dysphagia, dyspepsia, weight loss, and 
anorexia were significantly related to UGI cancer. Hence, 
all of them were entered into multiple logistic regression 
models. Using multivariate logistic regression analysis, 
dysphagia (OR: 6.87) and weight loss (OR: 12.291) were 
found to be significant positive predictive factors for 
malignancy. Furthermore, males were in a significantly 
higher risk of developing UGI malignancies compared to 
females (OR: 1.894). Furthermore, patients with age <40 

Table 1: Distribution of alarm symptoms in all patients
Alarm symptoms Frequency (%)
Dyspepsia 1751 (51.3)
GERD 470 (13.8)
Dysphagia 286 (8.4)
Anemia 276 (8.1)
Celiac disease 236 (6.8)
Weight loss 163 (4.8)
Vomiting 107 (3.1)
Family history 88 (2.6)
Anorexia 37 (1.1)
GERD = Gastroesophageal reflux disease
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were approximately 120th as likely to have positive 
malignancy results compared to patients with age more 
than 50 (OR: 0.049).

According to the Youden’s J statistic, the optimal cutoff 
point was estimated to be 0.0164, at which the sensitivity 
and specificity of the test would be 88% and 72%, 
respectively [Tables 3 and 4]. The AUC (95% CI) of 
0.881 (0.846–0.917) for predicted model was statistically 
significant (P < 0.001) [Table 3 and Figure 1]. Furthermore, 
the results of 10‑fold cross‑validation indicated that 
the estimated of AUC from predicted model was not 
largely different from the average AUC in validation 
set (0.871 [0.756–0.981], [P = 0.507]).

DISCUSSION

Alarm features are symptoms associated with serious GI 
disease such as neoplasm or benign diseases such as peptic 
ulcer and GERD. The current guideline recommendation is 

Table 2: Significant and estimated odds ratios of 
demographic characteristics and alarm symptoms based 
on univariate and multivariate logistic regression models

Coefficients OR (95% CI) P
Univariate Sex (male) 2.006 (01.204-3-341) 0.007

Age
>50 *** -
<40 0.049 (0.012-0.202) <0.001
40-45 0.410 (0.162-1.038) 0.060
45-50 0.503 (0.245-1.032) 0.061

GERD (positive) 0.142 (0.035-0.581) 0.007
Dysphagia (positive) 5.586 (3.363-9.278) <0.001
Dyspepsia (positive) 0.481 (0.294-0.789) 0.004
GIB (positive) 1.448 (0.731-2.868) 0.289
Weight loss (positive) 10.835 (6.476-18.13) <0.001
Vomiting (positive) 2.346 (0.992-5.549) 0.052
Anorexia (positive) 5.931 (2.248-15.650) <0.001
Family 
history (positive)

0.445 (0.061-3.240) 0.424

Multivariatea Sex (male) 1.894 (1.098-3.267) 0.022
Age

>50 *** -
<40 0.050 (0.012-0.212) <0.001
40-45 0.444 (0.167-1.182) 0.104
45-50 0.711 (0.333-1.518) 0.378

Dysphagia (positive) 6.870 (3.864-12.212) <0.001
WL (positive) 12.291 (6.887-21.933) <0.001

***Reference group, aHosmer-Lemeshow test (χ2 [df=8]=1.61; P=0.992). 
R2 Nilgelkerke=0.277. GERD = Gastroesophageal reflux disease; 
GIB = Gastrointestinal bleeding; OR = Odds ratio; CI = Confidence interval

Table 3: Diagnostic characteristics and validation of predicted model
Sensitivity Specificity PPV NPV Accuracy Area (95% CI)

Predicted model 0.88 0.72 0.07 0.99 0.72 0.881 (0.846-0.917)
Cross-validation 0.84 0.79 0.12 0.99 0.80 0.871 (0.756-0.981)
PPV = Positive predictive value; NPV = Negative predictive value; CI = Confidence interval

that endoscopic evaluation of the high‑risk patient should 
be based on age and alarm symptoms.[12,17]

Early referral for investigation and prompt endoscopic 
assessment will lead to decrease malignancy.[2] We evaluate 
the diagnostic value of alarm symptoms to clarify whether 
they can predict UGI malignancy.

According to adjusted model, weight loss, dysphagia, and 
age more than 50 were significantly associated with the 
probability of UGI cancers. Other alarm symptoms such 
as GERD, dyspepsia, GIB, vomiting, anorexia, and family 
history were associated with cancer in the unadjusted 
model, but there was no relation with adjusted model.

In recent years, several studies have shown the diagnostic 
accuracy of age and alarm symptoms in predicting UGI 
malignancy.[16,18‑26]

Malekzadeh et al. studied alarm symptoms in patients 
with dyspepsia and found each single predictor had 
low sensitivity and specificity. In this study, none of the 
predictors showed the high diagnostic value. Furthermore, 
in this study, Helicobacter pylori infection was studied as 
a variable in dyspeptic patients. In their study, logistic 
regression model was used to evaluate the diagnostic value 
of each alarm symptoms, and a risk‑prediction model was 
developed. A combination of age, alarm symptoms, and 
smoking lead to a risk‑prediction model that differentiate 
high‑risk and low‑risk individuals with an area under the 
ROC curve.[10]

Figure 1: Receiver operating characteristic curve based on predictive models 
for upper gastrointestinal malignancy
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Kapoor et al. evaluated the diagnostic accuracy of alarm 
symptoms in a clinical prediction model for cancer and 
prospectively used this model in a cohort study. Using 
backward multivariable logistic regression analysis, 
their study showed that dysphagia (OR = 6.87), weight 
loss (OR = 12.291), and age <40 years (OR = 0.049) significantly 
were predictive factors for cancer, but the diagnostic value 
of other alarm features was limited. However, the predictive 
value of individual features for cancer varies widely. The 
clinical prediction model showed high sensitivity and 
high NPV but low specificity and low PPV to predict risk 
of UGI malignancies; however, in their study, the OR and 
diagnostic accuracy of each alarm symptom were not clear. 
Use of narrower referral indication for endoscopy leads to 
high sensitivity for cancer.[19]

Fransen et al. showed each individual alarm symptom 
through a meta‑analysis, clarify limited diagnostic values, 
including sensitivity, specificity, and predictive value. The 
risk of UGI malignancy in any individual without alarm 
symptoms is very low. They recommended other variable 
such as age, gender, or smoking for better diagnosis of UGI 
malignancy is required. The stage of the cancers in this 
meta‑analysis was not evaluated.[16]

Vakil et al. performing a meta‑analysis and found that alarm 
symptoms have limited diagnostic value for predicting and 
detecting malignancy.[22]

Chen et al. study through a meta‑analysis and construction 
of ROC curve and calculation of the area AUC showed that 
alarm features and age were of limited value in predicting 
malignancy. They calculated AUC and showed a low age 
threshold for endoscopy in Asia.[23]

Nearly all of these studies clarify relatively low diagnostic 
value for each alarm symptom while our study through the 
adjusted logistic regression model, ROC curve, and AUC 
showed high diagnostic value for alarm symptoms related 
to cancer. Our study has relatively large sample size, several 
cancer predictors, and performing an adjusted regression 
model with ROC and AUC. The prevalence of UGI cancer 
was 2.1% that was lesser than previous studies.[27‑33]

Several limitations could be considered in our study. Despite 
the high prevalence of H. pylori infection in Iran and Asia, 
first, H. pylori and its relation to cancer as predictor was 
not evaluated. Second, cancer stage and surveillance as an 
outcome of malignancy and its relation to alarm symptoms 
were not evaluated. Third, risk prediction model was based 
on a development set and there was no cohort validation set. 
Fourth, other predictors such as gender, smoking, education, 
and economic situation were not evaluated, further studies 
that evaluated this parameter are recommended.

UGI malignancy prevalence was 2.1% that were lower than 
previous studies, so a comprehensive epidemiological 
study needed to evaluate the prevalence of UGI cancer in 
recent decades and their relation to risk factors and alarm 
symptoms. Furthermore, a clinical prediction model that 
validated in cohort study is required and a cohort study that 
evaluates relation of dyspepsia with other alarm symptoms 
is recommended.

CONCLUSION

Although alarm symptoms were shown to lead a moderate 
diagnostic accuracy, they were not the ideal indicators for 
detecting malignancy. In summary, dysphagia, weight 
loss, and older age demonstrated high diagnostic accuracy. 
Using age, sex, dysphagia, and weight loss, we were able to 
construct a useful risk‑prediction model that distinguished 
between malignant and nonmalignant and adequate overall 
calibration and model fit measures. However, the decision 
on how to use this model will depend on cost‑benefit 
analytic models that depend on several other factors.

We recommend to do an early endoscopy for any patient 
with UGI symptoms and to take multiple biopsies from any 
rudeness or suspicious lesions, especially for male gender 
older than 50, dysphagia, anorexia, or weight loss.
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