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Abstract

BACKGROUND

Dyspepsia is a very prevalent upper gastrointestinal tract symptoms complex.
Some of these symptoms might arise from serious underlying diseases, so the
promotion of evidence-based guidelines could potentially better align evaluation
and treatment.

AIM

To determine the value of alarm features as a predictive factor for significant
endoscopic findings (SEFs) among hospitalized patients presenting with
dyspepsia.

METHODS

We conducted a retrospective case-control study including information about
6208 endoscopic procedures performed for hospitalized patients. Patients were
divided into two groups, with and without SEFs, and compared to elucidate the
ability of the different alarm features to predict SEFs.

RESULTS

During the study, 605 patients fulfilled the inclusion criteria. When the
demographics and clinical characteristics of the two groups were compared,
tachycardia (P < 0.05), normocytic anemia, (P < 0.05), leukocytosis (P < 0.05), and
hypoalbuminemia (P < 0.05) documented on admission prior to endoscopy were
strong predictors of SEFs. Among the alarm features, upper gastrointestinal
bleeding, persistent vomiting, odynophagia [odds ratio (OR) = 3.81, P < 0.05; OR =
1.75, P = 0.03; and OR = 7.81, P = 0.07, respectively] were associated with SEFs.
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Unexplained weight loss was strongly associated with malignancy as an endoscopic finding (OR = 2.05; P < 0.05).
In addition, long-term use of anti-aggregate medications other than aspirin (P < 0.05) was correlated to SEFs.

CONCLUSION
Novel predictors of SEFs were elucidated in this study. These parameters could be used as an adjunctive in
decision making regarding performing upper endoscopy in hospitalized patients with dyspepsia.

Key Words: Dyspepsia; Endoscopy; Weight loss; Anti-aggregate medications; Persistent vomiting; Odynophagia
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Core Tip: Dyspepsia is a common symptom complex necessitating medical consultation. Alarm features usually guide the
necessity of performing upper endoscopy in the outpatient settings. Upper endoscopy and data regarding alarm features in
hospitalized patients with dyspepsia are lacking. We found that tachycardia, persistent vomiting, normocytic anemia, upper
gastrointestinal bleeding, leukocytosis, and hypoalbuminemia were strongly associated with significant endoscopic findings.
Unexplained weight loss and abnormal computed tomography findings were strongly associated with malignancy. This is the
first study exploring alarm features in hospitalized patients with dyspepsia. Our findings might guide physicians in
prioritizing hospitalized patients for upper endoscopy performance.
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INTRODUCTION

Dyspepsia is a medical term used to describe a wide range of upper gastrointestinal symptoms associated with difficult
digestion. According to Rome IV criteria, dyspepsia is defined as any combination of early satiation, postprandial
fullness, epigastric pain, and epigastric burning, occurring at least 3 days per week for 3 months and severe enough to
disturb usual activities[1]. The prevalence of dyspepsia in the Western world is approximately 20% to 25%, thus creating
a very high economic and social impact for the health care service[2]. The incidence of dyspepsia approaches 1.5%[3].
Dyspepsia is subdivided based on underlying etiology into organic and functional dyspepsia. Organic dyspepsia is a
result of peptic ulcer, gastroesophageal reflux disease, gastric or esophageal cancer, pancreatic or biliary disorders,
intolerance to food or drugs, and other infectious or systemic diseases. However, functional dyspepsia refers to dyspeptic
symptoms present after ruling out organic pathology[4]. The use of alarm features, which constitute recent onset
dyspepsia, unexplained weight loss, dysphagia, persistent vomiting, odynophagia, upper gastrointestinal bleeding
(UGIB), iron deficiency anemia, epigastric mass or lymphadenopathy, and a family history of upper gastrointestinal
malignancy, as a predictive factor for endoscopic finding is a matter of dispute[5,6]. Significant endoscopic findings
(SEFs) are defined as peptic ulcer disease (PUD), erosive esophagitis class B or higher, malignancy, stricture, or findings
requiring specific therapy[7]. A previous study evaluated the yield of alarm features in predicting SEFs in the outpatient
setting and showed that age > 55 years and classical alarm features were associated with SEFs[8].

Our study evaluated the alarm features as a predictive factor for SEFs among hospitalized patients presenting with
dyspepsia.

MATERIALS AND METHODS
Study design

This was a retrospective case-control study using a database of Galilee Medical Center in Nahariya, Israel. All patients
between the ages of 18 years and 94 years, who underwent upper endoscopy as part of hospitalization at the Galilee
Medical Center for investigating dyspepsia during 10 years beginning at January 1, 2012 through December 31, 2021,
were found eligible and included in the study. Exclusion criteria were patients who underwent endoscopy due to a cause
other than investigating dyspepsia, and patients with proven pre-procedure upper gastrointestinal diagnosis.

We extracted information about all endoscopic procedures performed at the gastroenterology unit, patients” medical
records, indications, and findings. Then patients were divided into two groups, with and without SEFs, and compared to
elucidate the ability of the different alarm features to predict SEFs. Of the 6208 patients, 605 fulfilled the inclusion criteria
(174 patients with SEFs while 431 without); and 5603 patients were excluded due to referral causes other than dyspepsia
such as iron deficiency anemia, UGIB, liver cirrhosis, post-operative abdominal pain mainly mini gastric bypass, invest-
igation of weight loss, or other constitutional symptoms.
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Ethics

The study protocol conformed to the ethical guidelines of the 1975 Declaration of Helsinki and was approved by the
human research committee of each institution (Approval No. 0189-21-NHR). Written informed consent was waived by
the local ethical committees due to the retrospective non-interventional nature of the study.

Study variables
Main dependent variable: SEFs defined as having PUD, erosive esophagitis class B or higher, malignancy, stricture, or
findings requiring specific therapy.

Main independent variables: (1) Alarming signs included recent onset dyspepsia, unexplained weight loss, dysphagia,
persistent vomiting, odynophagia, UGIB, iron deficiency anemia, epigastric mass or lymphadenopathy and a family
history of upper gastrointestinal malignancy. Patients were categorized according to their alarm features. First, if they
had alarm features or not. Second, if they did, which type of alarm features they had; (2) Patient age in years; and (3)
Extracted data included demographics, sex, medications (proton pump inhibitors, non-steroidal anti-inflammatory drugs,
aspirin, statin, anticoagulant, anti-aggregate), family history of upper gastrointestinal malignancy, physical finding
including blood pressure and pulse, palpable mass or lymphadenopathy, laboratory parameters including complete
blood count, C-reactive protein (CRP), liver function test, albumin, radiologic findings (if available), relevant anamnestic
information such as duration and quality of symptoms.

Statistical analysis

Continuous variables are reported as the mean * standard deviation. Categorical variables are reported as the frequencies
and percentages. Univariate analysis - comparisons of continuous data of the two groups were conducted using the
independent samples t-test or Wilcoxon rank-sum test, considering the size of the compared groups and distribution of
variables. Categorical data were compared using y? test or Fisher’s exact test (if expectancy < 5). Ordinal data were
compared using the Mann-Whitney test.

To test the predictive value of alarm features, we calculated the sensitivity and specificity of each one. Multivariable
logistic regression models with a backward stepwise method were performed to assess the association of the alarm
features with SEFs, while adjustments were made to other variable factors by reporting the P value, odds ratio (OR), and
confidence interval (CI) for OR. The other variables were chosen to be included in the logistic regression equation as
independent variables if they were found to be statistically significant in the univariate analysis with P < 0.1. A threshold
for statistical significance was set at a P < 0.05. All analyses were performed by an experienced statistician using the
statistical analysis software IBM SPSS statistics software 3, version 27.0 (Armonk, NY, United States).

RESULTS

Baseline and clinical and laboratory characteristics

The mean age was 58.2 + 19 years and the median age was 60 years. Sex was approximately equally divided, 49.2%
females and 50.8% males. The duration of dyspeptic symptoms was less than 1 month before the endoscopy in 62% of
patients. Only 10% had the symptoms for 3 months or more. Among the 605 upper endoscopies performed, 28.8% had
significant findings. The most common was PUD (15.2%), followed by malignancy (6.9%) and erosive esophagitis class B
or higher (5.6%) (Table 1).

Comparing parameters of those with and without SEFs, we found several parameters to be significantly associated
with SEFs, including duration of symptoms (P < 0.05) and tachycardia (P < 0.05). Notably, patients with SEFs tended to
have hypotension when blood pressure was measured at presentation (P < 0.05; Table 2). Regarding laboratory findings
among patients with and without SEFs, three laboratory parameters were significantly associated with SEFs: normocytic
anemia, leukocytosis, and hypoalbuminemia defined as albumin < 3.5 mg/dL (P < 0.05; Table 3). In Table 4, we depict the
correlation of regular medication use during the dyspeptic period before endoscopy with endoscopic findings. The
regular use of anti-aggregates, with the exclusion of aspirin, was more common among patients with SEFs compared to
those with normal endoscopy, with borderline statistical significance (P < 0.05).

Yield of alarm features and imaging findings in predicting SEFs

By performing univariate analyses of alarm features and imaging findings associated with SEFs, we found that UGIB at
presentation as an alarm feature was strongly associated with SEFs (P < 0.05). Epigastric mass or lymphadenopathy,
dysphagia, odynophagia, and iron deficiency anemia were specific in predicting SEFs (99.8%, 94.4%, 99.3%, and 91.2%
respectively), with low sensitivities and insignificant P values. By contrast, none of the other alarms featured were statist-
ically sensitive in predicting SEFs (Table 5). Regarding imaging findings among our 605 patients, imaging modalities
were performed in 415 patients. Normal abdominal computed tomography (CT) was shown to be associated with normal
endoscopy (P < 0.05). However, CT with suspicion of space-occupying lesion (SOL), metastatic disease, or bowel wall
thickening was strongly associated with SEFs (P < 0.05; Table 6).

Multivariable logistic regression analysis of parameters associated with SEFs
Multivariable logistic regression analysis was performed. Multiple models were conducted to assess parameters
predicting SEFs, and each SEF alone (PUD, esophagitis, and malignancy). The variables included in the equation were
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Features n of 605 %
Age, mean + SD (58.2 + 19), median = 60

< 60 years 294 48.6
260 years 311 514
Sex

Female 297 49.2
Male 307 50.8
Duration of symptoms

<30 days 330 62.6
30-59 days 7 13.2
60-89 days 11 7.3
>90 days 14 9.3
Control without alarm features 92 15.2
Patients with alarm features 513 84.8
Alarm features

Upper GI bleeding 144 23.8
Unexplained weight loss 137 22,6
Persistent vomiting 124 20.5
Iron deficiency anemia 50 8.3
Dysphagia 37 6.1
Odynophagia B 0.8
Epigastric mass or lymphadenopathy 1 0.2
Endoscopic finding

Patients without endoscopic finding 431 71.2
Patients with any endoscopic finding 174 28.8
Peptic ulcer disease 92 15.2
Erosive esophagitis class B or higher 34 5.6
Malignancy 42 6.9
Stricture 1 0.2
Finding requiring specific therapy 15 25
Medications

PPIs 173 29
Statins 191 32.3
Aspirin 111 18.8
Anticoagulant 39 6.6
Anti-aggregate 30 51
NSAIDs 23 3.9

GI: Gastrointestinal; NSAIDs: Non-steroidal anti-inflammatory drugs; PPI: Proton pump inhibitors; SD: Standard deviation.
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Table 2 Patients’ clinical and demographics characteristics at presentation in both groups with and without significant endoscopic

findings, n (%)

Patients’ clinical characteristics Total, n =605 SEFs, n=174 No SEFs, n=431 P value
Sex 0.08'
Female 297 (49.2) 94 (54) 203 (47.2)

Male 307 (50.8) 80 (46) 227 (52.8)

Duration of symptoms 0.01>
<30 days 330 (62.2) 106 (70.2) 224 (59.6)

30-59 days 75 (14.2) 20 (13.2) 55 (14.6)

60-89 days 39 (7.4) 11 (7.3) 28 (7.4)

> 90 days 83 (15.7) 14 (9.3) 69 (18.4)

Pulse 0.001°
Bradycardia 51 (8.5) 10 (5.8) 41 (9.5)

Normal pulse 524 (86.9) 146 (84.4) 378 (87.9)

Tachycardia 28 (4.6) 17 (9.8) 11 (2.6)

Blood pressure 0.08”
Hypotension 61 (10.1) 24 (13.9) 37 (8.6)

Normal BP 417 (69.3) 116 (67.1) 301 (70.2)

Hypertension 124 (20.6) 33 (19.1) 91 (21.2)

Pearson y? test.

“Mann-Whitney test.
BP: Blood pressure; SEFs: Significant endoscopic findings.

those statistically significant in the univariate analyses or alarm features with P < 0.1. The variables entered step 1 for
each of the following models were blood pressure, pulse, unexplained weight loss, persistent vomiting, odynophagia,
UGIB, iron deficiency anemia, age younger than 45, anti-aggregate medication, albumin, normocytic anemia,
leukocytosis, CRP, duration of symptoms, CT showing suspected SOL or metastatic disease or lymphadenopathy (a
united variable of the three was created). Table 7 presents the last step for each model, achieved using the backward
stepwise method. For the 1* model dependent factor was SEF.

The last step for this model included UGIB (OR = 3.48; P < 0.001), normocytic anemia (OR = 2.06; P = 0.003),
leukocytosis (OR = 1.83; P = 0.02) hypoalbuminemia (OR = 1.78; P = 0.05), duration of symptoms (OR = 0.99; P = 0.04), CT
with above-mentioned findings (OR = 7.83; P < 0.001). The second model dependent variable was also SEFs, but the
model did not include the duration of symptoms, as one of the variables had missing information for 78 patients which
affects our sample size thus an identical model without this variable was conducted. The last step showed a correlation
between tachycardia (> 100 heartbeats/min) at admission and SEFs (OR = 3.11; P = 0.01) in addition to the above-
mentioned associations in the first model (Table 7).

Multivariable logistic regression analyses of parameters associated with each SEF alone

The third model’s main dependent variable was PUD. An inverse correlation between unexplained weight loss and PUD
finding in endoscopy was found (OR = 0.31; P = 0.009). Patients with unexplained weight loss were three times less likely
to have PUS found on upper gastrointestinal endoscopy for dyspeptic symptoms investigation. The alarm features
showing a direct correlation in models 1 and 2 were similarly shown when compared with PUD as a sole endoscopic
finding. The fourth model determined erosive esophagitis class B or higher endoscopic finding as the dependent variable.
In the last step of this model, odynophagia raised the probability of erosive esophagitis (OR = 21.03, P = 0.004). In
addition, the chronic use of anti-aggregate medication was also found to be directly correlated to this finding raising the
probability by 3.9 times (OR = 3.94, P = 0.01). The last model determined malignancy as an endoscopic finding to be the
main dependent variable. The last step of this model showed two main variables correlated to finding a malignancy,
unexplained weight loss before hospitalization (OR = 2.05; P = 0.07), and abnormal CT findings (OR = 39.68; P < 0.001)
(Table 7).

uisnidenge VVIG | https://www.wjgnet.com 3214 July 14,2024 | Volume30 | Issue26 |



Ibrahim L et al. Dyspepsia in hospitalized patients

Table 3 Patients’ blood test, n (%)

CBC Total (%), n = 605 SEFs, n=174 No SEFs, n =431 P value
Normal CBC 234 (38.7) 39 (22.4) 195 (45.2) <0.001"
Abnormal CBC 371 (61.3) 135 (77.6) 236 (54.8)

Normocytic anemia 194 (32.1) 83 (47.7) 111 (25.8) <0.001"
Microcytic anemia 87 (14.4) 28 (16.1) 59 (13.7) 0.52!
Macrocytic anemia 3(0.5) 1(0.6) 2(0.5) 1.0°
Leukocytosis 134 (22.1) 52(29.9) 82 (19) 0.005
Leukopenia 8(1.3) 2(1.1) 6(1.4) 1.0°
Thrombocytosis 18 (3.0) 7 (4.0) 11 (2.6) 0.427"
Thrombocytopenia 14 (2.3) 6 (3.4) 8 (1.9) 0.24°
CRP

CRP normal, <5 289 (47.9) 83 (47.7) 206 (48.0) 1.00'
CRP abnormal 314 (52.1) 91 (52.3) 223 (52.0)

Albumin

Hypoalbuminemia 102 (17.2) 47 (28.0) 55(12.9) <0.001”
Normal albumin 489 (82.3) 118 (70.2) 371 (87.1)

Hyperalbuminemia 3(0.5) 3(1.8) 0 (0)

Liver function test

Normal 554 (91.7) 157 (90.2) 397 (92.3) 0.416'
Hepatocellular enzymes elevated 39 (6.5) 13 (7.5) 26 (6.0) 0.58'
Cholestatic enzymes elevated 22 (3.6) 9(5.2) 13 (3.0) 0.231
TPearson y* test.

“Mann-Whitney test.
*Fisher exact test.
CBC: Complete blood count; CRP: C reactive protein; SEFs: Significant endoscopic findings.

Table 4 Correlation between regular medication use during dyspeptic symptom period, n (%)

Drug Total (%), n = 605 SEFs, n=174 No SEFs, n =431 P value
PPI 173 (29) 48 (28.2) 125 (29.6) 0.77"
NSAIDs 23 (3.9) 9 (5.3) 14 (3.3) 035!
Aspirin 111 (18.8) 27 (15.9) 84 (19.9) 0.29'
Statin 191 (32.3) 54 (31.8) 137 (32.4) 0.92'
Anticoagulant 39 (6.6) 10 (5.9) 29(6.9) 0.72"
Anti-aggregate 30 (5.1) 13 (7.6) 17 (4) 0.05"

TPearson y? test.
NSAIDs: Non-steroidal anti-inflammatory drugs; PPI: Proton pump inhibitors; SEFs: Significant endoscopic findings.

DISCUSSION

The fear of missing a significant organic underlying cause for dyspeptic symptoms leads to the overuse of endoscopy
regardless of age and alarm features, especially among hospitalized patients. In our study sample, the most common
alarm feature was UGIB. A total of 145 of 605 patients (24%) had it at presentation. Among them, 45% had SEFs on
examination. In both univariate and multivariate analyses, UGIB was found to be strongly correlated to SEFs. Supporting
our finding, a retrospective study reviewing 1000 consecutive endoscopies performed at rural South African hospitals
showed that UGIB was similarly the most prevalent alarm feature[9], and it showed a statistically significant correlation
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Table 5 Association of alarm features with significant endoscopic findings, n (%)

Alarm features Total (%), n = 605 SEFs, n=174 No SEFs, n=431 P value
Unexplained weight loss 137 (22.6) 35 (20.1) 102 (23.7) 0.391'
Dysphagia 37 (6.1) 13 (7.5) 24 (5.6) 0.453'
Persistent vomiting 124 (20.5) 40 (23.0) 84 (19.5) 0373
Odynophagia 5 (0.8) 2(1.1) 3(0.7) 0.629°
Upper GI bleeding 145 (24) 67 (38.5) 78 (18.1) <0.001"
IDA 50 (8.3) 12 (6.9) 38 (8.8) 0.516'
Epigastric mass or lymphadenopathy 1(0.2) 0 1(0.2) 1.000°
TPearson y* test.

SFisher’s exact test.
GI: Gastrointestinal; IDA: Iron deficiency anemia.

Table 6 Correlation between radiologic findings during hospitalization and endoscopic findings, n (%)

Imaging modality Total (%), n=605  SEFs, n=174 No SEFs,n=431 OR 95%Cl P value
Imaging modality not performed 188 (31.2) 64 (37) 124 (28.8) 1.45 0.99-2.1 0.051
Imaging modality performed 415 (68.8) 109 (63) 306 (71.2)

CT 345 (57) n =100 n =245

Normal abdominal CT 214(62) 31 (31) 183 (74.7) 6.57 3.94-11 <0.001
CT shows suspected PUD 5(0.8) 2 (2.0 3(1.2) 1.65 0.27-100 0.59
CT shows suspected SOL 35 (10.1) 26 (26.0) 9(3.7) 9.21 4.13-20.54 <0.001
CT shows bowel wall thickening 60 (17.4) 25 (25.0) 35 (14.3) 2 1.12-3.56 0.02
CT shows stricture 5(0.8) 2(2.0) 3(1.2) 1.65 0.27-10 0.59
CT shows metastatic disease 12 (2.0) 9 (9.0) 3(1.2) 8 2.11-30.13 0.002
CT shows distended stomach 9 (1.5) 5(5.6) 4 (1.6) 3.17 0.83-12.1 0.09
CT shows lymphadenopathy 8 (1.3) 3(3.0) 5(2.0) 1.48 0.35-6.33 0.59
us 113 (18.7) n=19 n=9

Normal abdominal US 110 (97.3) 19 (100) 91 (96.8) 0 1

US shows cholecystitis 3(27) 0(0.0) 3(3.2)

CI: Confidence interval (calculated on the basis of univariate logistic regression); CT: Computerized tomography; OR: Odds ratio; SEFs: Significant
endoscopic findings; SOL: Space-occupying lesion; US: Ultrasound.

with major endoscopic findings.

By contrast, in a retrospective study reviewing 3926 patients who underwent endoscopy for symptoms of dyspepsia,
there was a positive correlation between alarm features and advanced stages of gastric cancers, except for gastrointestinal
bleeding[10]. Moreover, persistent vomiting was also found to be correlated with SEFs and specifically PUD. In support
of this, a cross-sectional study of 4664 dyspeptic patients who underwent endoscopy found that persistent vomiting and
UGIB are strong predictors for upper gastrointestinal malignancy in patients aged below 50-years-old[11]. Conversely, a
prospective observational study on 221 dyspeptic patients undergoing upper gastrointestinal endoscopy who were
referred by primary care physicians found that persistent vomiting did not predict SEFs[12]. Nevertheless, this has
limited value in contradicting our findings since their subjects were primary care patients only.

Although not commonly described among our sample, 5 of 605 patients (0.8%) suffered from odynophagia at
presentation. Its prediction power for SEFs as a cluster and PUD as a sole endoscopic finding had borderline significance.
However, it was shown to be a strong predictor of erosive esophagitis class B or higher (P < 0.05). Furthermore, it was the
only alarm feature statistically significant in predicting erosive esophagitis in the multivariate prediction model. A
retrospective study reviewing 159 endoscopic findings in adults with dyspepsia and alarm features implied a significant
correlation between odynophagia and abnormal endoscopic findings[13].
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Table 7 Five models presenting the correlation between alarm features and other variables found significant in our univariate analysis

and significant endoscopic findings

Model Variables Pvalue OR 95%Cl for OR

1 Dependent variable: Significant endoscopic finding
Persistent vomiting 0.09 1.59 0.93 2.73
Odynophagia 0.08 12.65 0.72 222.1"
UGIB <0.001 3.48 2.07 5.86
Normocytic anemia 0.003 2.06 1.28 3129
Leukocytosis 0.02 1.83 111 3.04
Low albumin 0.05 1.78 1.01 3.15
Duration of symptoms 0.04 0.99 0.99 1.00
Abnormal CT” <0.001 7.83 421 14.54

2 Dependent variable: Significant endoscopic finding (duration of symptoms not included)
Persistent vomiting 0.03 1.75 1.05 291
Odynophagia 0.07 7.81 0.85 72.07
UGIB <0.001 3.22 1.97 5.27
Normocytic anemia <0.001 2.36 1.51 3.69
Leukocytosis 0.01 1.83 1.13 2.98
Hypoalbuminemia 0.04 1.77 1.04 3.01
Abnormal CT* <0.001 8.64 4.82 15.49
Tachycardia 0.01 3.11 1.26 7.69

3 Dependent variable: Peptic ulcer disease
Unexplained weight loss 0.009 0.31 0.13 0.75
Persistent vomiting 0.04 1.92 1.05 3.75
UGIB <0.001 3.81 222 6.52
Normocytic anemia <0.001 3.12 1.77 5.48
Leukocytosis 0.03 1.92 1.06 3.48
Abnormal CT” 0.04 2.29 1.03 5.10
tachycardia 0.03 2.85 1.14 7.17

4 Dependent variable: Erosive esophagitis class B or higher
Odynophagia 0.004 21.03 2.69 164.3
Anti-aggregate medications 0.01 3.94 1.37 11.33
Leukocytosis 0.003 2.99 1.45 6.17

5 Dependent variable: Malignancy as an endoscopic finding
Unexplained weight loss 0.07 2.05 0.95 4.41
Abnormal CT* <0.001 39.68 11.81 133.33

TWe suggest that upper limit of 95% confidence interval for odds ratio of odynophagia is high unproportionate due to the small number of patients with
odynophagia in comparison to the sample size. The rest of the models” main dependent factor is each significant endoscopic finding with the above-
mentioned variables.

2Abnormal contrast tomography is a variable we created which consists of contrast tomography showing suspected space-occupying lesion,
lymphadenopathy or a metastatic disease.

The first model solely includes duration of symptoms as one of the variables. CI: Confidence interval; CT: Computed tomography; OR: Odds ratio; UGIB:
Upper gastrointestinal bleeding.
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Regarding unintended weight loss, which was the second most described alarm feature, reported by 137 of 605 patients
(22.6%), there were conflicting findings. On one hand it was shown to have borderline power in predicting malignancy
(OR =2.048, 95%CI: 0.951-4.412; P = 0.067) as shown in our multivariate model describing malignancy as an endoscopic
finding (Table 7). In a recent cross-sectional descriptive study of 372 patients, weight loss predicted SEFs in 85.7% of
patients[14]. A prospective study enrolling 900 patients reported a 76% sensitivity and 90.8% specificity for weight loss in
predicting malignancy[15]. On the other hand, in our multivariate PUD model, it was shown to be inversely related to
SEFs. A study challenging the diagnostic value of alarm features among patients with dyspepsia found that patients with
esophageal cancers and upper gastric cancers detected on endoscopy when investigating dyspeptic symptoms had the
highest ratio of alarm features, mostly unintended weight loss and dysphagia[10].

In contrast to the above-mentioned alarm features, iron deficiency anemia and dysphagia were not significant in either
our univariate or multivariate analysis in predicting SEFs (Tables 4 and 7). Conversely to our finding regarding
dysphagia, a cross-sectional study of 3414 patients referred to tertiary gastrointestinal clinics, who underwent upper
gastrointestinal endoscopy for the investigation of dyspeptic symptoms, found that dysphagia significantly predicted
abnormal endoscopic findings in both univariate and multivariate regression models[16]. The discrepancies might result
from a small percentage of dysphagia among our participants (6%), which can be attributed to the fact that a patient with
dysphagia in primary care would be referred to endoscopy urgently and diagnosed there (as described in the three
mentioned studies), thus making it a less common and significant among our hospitalized patients. This further
emphasizes the differences between outpatients and inpatients with dyspepsia. These data strengthen our initial
hypothesis of the different variables (if present) predicting ability in general and among the different patient settings at
the time of presentation specifically inpatient and outpatient settings.

Concerning vital signs and the laboratory results of our sample, a strong correlation between normocytic anemia,
leukocytosis, hypoalbuminemia, and tachycardia on admission with SEFs was depicted throughout our study in
univariate and multivariate analyses. They were found to be significant in both SEFs as a cluster models (Table 7, models
1 and 2) and PUD (Table 7, model 3). Supporting our finding is a retrospective study of 329 patients[17], which depicts
the prevalence of hypoalbuminemia in patients presenting with non-variceal UGIB and its correlation with a complicated
course. More significantly a 5-year prospective study[18], which developed and applied a scoring model for predicting
risk of malignancy in patients with dyspepsia. The model included a combination of alarm features with hypoalbu-
minemia, low hemoglobin, and age. It was applied on 2324 patients with impressive area under the curve of 0.9 (0.88-
0.93) in receiver operating characteristic curve, and sensitivity of 92.5% of a score of 2 in predicting upper gastrointestinal
malignancy. This suggests and further emphasizes the importance of creating a new algorithm that combines
demographic and clinical data, specifically the above-mentioned alarm features and lab results and implements it in our
management of dyspeptic patients. Additional parameters might also be important.

Furthermore, while investigating the regular medications of our patients” sample, a statistically significant link
between the use of anti-aggregates other than aspirin (as aspirin was tested separately to refrain bias as its correlation
with PUD is established in the literature[19,20]), and SEFs were found with erosive esophagitis in model 4 multivariate
study. A study in which a magnetically controlled capsule endoscopy was used for assessment of antiplatelet therapy-
induced gastrointestinal injury showed that nearly all patients receiving antiplatelet therapy despite being at low risk for
bleeding developed gastrointestinal injury[21]. By contrast, statins which were our sample’s most used medications
reported in 191 patients of 605 (32%), were not linked to SEFs. Moreover, a previous study suggested a protective role
against endoscopic lesions, especially in aspirin consumers or patients with cardiovascular diseases, which might also
explain the lack of correlation between our sample’s aspirin users and SEFs[22].

Age as a risk factor for SEFs is highly contested in literature, and is continuously changing even geographically. Our
study continued with this trend not showing any significance in any division proposed by multiple studies and
guidelines[23-27]. First, we divided our sample to below and above the age of 60, followed by a division to below and
above the age of 45 which also failed to show statistical significance. CT findings including SOL, lymphadenopathy, wall
thickening, and metastasis, were unsurprisingly correlated with SEFs and malignancies.

Therefore, we suggest a new risk stratification model for hospitalized dyspeptic patients based on the alarm features
including UGIB, persistent vomiting, odynophagia, and unexplained weight loss. In addition, one vital sign parameter
(tachycardia) and three lab values (normocytic anemia, leukocytosis, and hypoalbuminemia) and probably the use of
anti-aggregate medications (other than aspirin) for referral to endoscopy.

This study had limitations. First, the homogenous single-center hospitalized patients might have unique features that
are not applicable worldwide. Second, this was a retrospective study. However, its strength resides in its relatively large
study cohort of patients, suggesting further research with an emphasis on our significant variables and our proposed
model should be implemented in clinical research.

CONCLUSION

In this unique research investigating only hospitalized patients with dyspepsia as their main indication for hospital-
ization, interesting findings have emerged as significant predictors of SEFs. To the best of our knowledge, this is the first
time in the English literature that those variables were reported to be predictors of SEFs in hospitalized patients. We
suggest implementing a new weighted scoring system that include the above-mentioned variable in determining the need
for upper endoscopic examination in hospitalized dyspeptic patients.
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