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ABSTRACT 

Objective: This study aimed to analyze the cost-effectiveness of gastritis treatment and the influence factors of cost-effectiveness at an air force 
hospital in Bandung, West Java, Indonesia. 

Methods: Data were collected retrospectively from patient medical records and Hospital Information System (HIS). This study was conducted from 
August to October 2020. Cost data includes total costs from the perspective of the hospital (health care) and the perspective of the Social Security 
Administrator for Health (Badan Penyelenggara Jaminan Sosial, BPJS, payer) based on Indonesian-Case Based Groups rates. Outcomes in this study 
were length of stay (LOS) and leukocytes. 

Results: There were 129 patients in inpatient units in the year of 2018-2019. The medicines for gastritis therapy were omeprazole and ranitidine 
injection and lansoprazole and ulsidex tablet. The most cost-effective therapy based on LOS was ranitidine injection, while based on reducing 
leukocytes was, ranitidine injection from the payer's perspective and lansoprazole from healthcare perspective. 

Conclusion: There was no significant cost difference between the four treatment options. The sensitivity test showed that the influence factor of the 
Incremental Cost Effectiveness Ratio (ICER) value was decreased leukocytes. 
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INTRODUCTION 

Gastritis defines any inflammation of the gastric mucosa, including 
erosive state to the stomach lining tissue, which may occur in acute or 
chronic state [1]. The exposure of the gastric mucosa to harmful factors 
and its resistance to automatic digestion by gastric secretions is due to 
the mucous gel layer that coats the inner surface and acts as a tissue 
protector [2]. The gastritis prevalence in Indonesia reached 274,396 
cases out of 238,452,952 inhabitants. In West Java Province, the gastritis 
prevalence reached 31.2% and 15.73% in Bandung city [3].  

Common causes of acute gastritis are alcohol, long intake od non-
steroidal anti-inflammatory drugs (NSAIDs), aspirin for rheumatoid 
and osteoarthritis patients [4]. While chronic gastritis caused by 
stress, chronic bile reflux, autoimmune disorders, and Helicobacter 
pylori infection. The observed symptoms are nausea, vomiting, 
indigestion, burning sensation, and abdominal bloating [6]. Gastritis 
therapies are H2 receptor antagonists (H2RAs) and proton pump 
inhibitors (PPIs). H2RAs, such as cimetidine, ranitidine, or 
famotidine are given when antacids are not enough to relieve 
gastritis symptoms. If H2RA is considered less able to reduce gastric 
acid secretion, PPIs can be given, like omeprazole, lansoprazole, and 
esomeprazole. PPIs are used for chronic gastritis or has a moderate 
to severe severity, while antacids and H2RA are used for mild 
gastritis [7]. Gastritis treatment uses different types of drugs with 
different mechanisms of action and costs, so it was necessary to 
conduct a pharmacoeconomic assessment. 

Pharmacoeconomic study using the cost-effectiveness analysis 
(CEA) method was conducted to control cost-effectiveness [7]. CEA 
is done by calculating the ratio between the total costs (costs) 
incurred with the results of therapy (outcomes). This study aimed to 
analyze the cost-effectiveness of gastritis treatment and the 
influence factors of cost-effectiveness at an air force hospital in 
Bandung, West Java, Indonesia in 2018-2019. The results of this 
study need to be published to provide an explanation of the 

effectiveness of treatment based on CEA. This study needs to be 
done because of high prevalence of gastritis, i.e. more than 15% in 
the Bandung city, Indonesia, so it was necessary to calculate CEA to 
help drugs selection to reach the optimal health outcome. 

MATERIALS AND METHODS 

Subjects 

The study was approved by the Health Research Ethics Committee of Dr. 
Hasan Sadikin Hospital, Indonesia, No. LB.04.03/A05/EC/095. III/2021. 
This study was conducted accordingly to an approved method.  

Determination of drug pattern 

The drug pattern use in gastritis patients in inpatient units was 
collected from drug data in the Hospital Information System (HIS). 
The steps were data collection from HIS, then the medicines for this 
study was determined according to gastritis therapy. 

Determination of alternative criteria 

Alternative criteria were gastritis patients in inpatient units who 
receive gastritis therapy based on medical record and HIS. The steps of 
data selection were selected medical record based on age category and 
adjusted to HIS data, then alternative criteria were determined for 
gastritis patients who have been selected according to age category. 

Determination of population criteria 

This study was conducted retrospectively based on the medical record, 
drug, and administrative data [8, 9]. Inclusion criteria include (a) Social 
Security Administrator for Health (SSAH or BPJS, Badan Penyelenggara 
Jaminan Sosial) gastritis patients who were treated in the Inpatient Unit 
in 2018-2019, (b) Gastritis patients aged 26-45 y, (c) The medical record 
with a gastritis history of using drug therapy for gastritis, and (d) 
Gastritis patients with complicated and uncomplicated diseases. While, 
exclusion criteria include (a) Incomplete, missing, or illegible patient 
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status, (b) Gastritis patients who are forced home or die, and (c) Gastritis 
patients without gastritis therapy. 

Determination of outcome 

The outcome was the effectiveness of gastritis patients in the 
Inpatient Unit by comparing the prescribed drug, which was 
diagnosed as cured by the doctor based on the length of stay (LOS) 
and the decreased leukocytes. 

Determination of perspective  

The perspective was the perspective of the hospital (healthcare) and 
BPJS (payer) [8, 9]. 

Determination of cost component  

The cost components based on the healthcare perspective were 
costs for registration, emergency room, room and doctor, nursing 
care, gastritis drug, medical devices, and other drugs than gastritis 
drugs. While based on the payer perspective in accordance with the 
rates of Indonesian-Case Based Groups (INA-CBG's) were collected 
from administrative data and hospital claim units. Costs were 
expressed in Indonesian rupiah (IDR) [8, 9]. 

Study design 

The preliminary study was literature research to determine (a) total 
population of gastritis patients based on inclusion and exclusion 
criteria, and (b) assessing the gastritis prevalence in the Inpatient 
Unit in 2018-2019. Data resources were medical records of gastritis 
patients in inpatient unit, prescribed drug from HIS, and the list of 
therapy costs from the finance department. 

Data analysis 

Data analysis begin with the subject characteristics were age, 
gender, financial guarantee, inpatient class, number of 
comorbidities, and LOS. Then, cost and effectiveness parameters 
include cost of registration, emergency room, room and doctor, 
nursing care, gastritis drug, medical device, and other drugs, were 
determined. While, the details of costs incurred for BPJS patients 
were based on Indonesian-Case Based Groups (INA-CBG's) rates. 
The p-value was determined to assess the data normality. While the 
statistical analysis was conducted to determine the difference in the 
total cost of the effectiveness difference. Cost-effectiveness Analysis 
(CEA) was conducted by calculating the ratio between the total costs 
(costs) with the results of therapy (outcomes). Data analysis was 
carried out by calculating the Cost Effectiveness Ratio (COR). The 
best cost-effectiveness was easier to conclude by made cost-
effectiveness tables and diagrams. Then, the Incremental Cost 
Effectiveness Ratio (ICER) was calculated. The last step was the 
sensitivity test, which was conducted to determine the cost 
parameters that affect the ICER value. 

RESULTS  

 

Table 1: Drug pattern in air force hospital 

Type of drug Dosage 
Omeprazole injection 40 mg, once a day, i. v. 20-30 min 
Ranitidine injection 50 mg, once a day, i. v. 
Lansoprazole tablet 30 mg, twice a day, 1 h before meal 
Ulsidex tablet 500 mg, three times a day, 1 h before meal 

 

 

Fig. 1: Patient data collection based on inclusion and exclusion criteria in adult patients 
 

Table 2: Characteristics of subjects 

Characteristics Omeprazole (n=24) Lansoprazole (n=16) Ranitidine (n=13) Ulsidex (n=5) Total (n=58) p-value 
Age (years) 
26-35 
36-45 

 
12 (50) 
12 (50.0) 

 
7 (43.8) 
9 (56.2) 

 
7 (53.8) 
6 (46.2) 

 
3 (60.0) 
2 (40.0) 

 
29 (50.0) 
29 (50.0) 

 
0.200 

Gender 
Female 
Male 

 
15 (62.5) 
9 (37.5) 

 
12 (75.0) 
4 (25.0) 

 
8 (61.5) 
5 (38.5) 

 
3 (60.0) 
2 (40.0) 

 
38 (65.5) 
20 (34.5) 

 
0.200 

Financing guarantee 
BPJS non-PBI 
BPJS PBI 

18 (75.0) 
6 (25.0) 

11 (68.8) 
5 (31.2) 

10 (76.9) 
3 (23.1) 

4 (80.0) 
1 (20.0) 

43 (74.1) 
15 (25.9) 

0.135 

type of inpatient room 
Class I 
Class II 
Class III 

 
5 (20.8) 
5 (20.8) 
14 (58.4) 

 
3 (18.7) 
3 (18.8) 
10 (62.5) 

 
1 (7.7) 
3 (23.1) 
9 (69.2) 

 
1 (20.0) 
0 (0) 
4 (80.0) 

 
10 (17.2) 
15 (25.9) 
33 (56.9) 

 
0.002* 

Number of comorbid 
0-2 
>2 

 
19 (79.2) 
5 (20.8) 

 
13 (81.2) 
3 (18.8) 

 
10 (76.9) 
2 (23.1) 

 
4 (80.0) 
1 (20.0) 

 
46 (79.3) 
12 (20.7) 

 
0.028 

LOS (days) 
1-3 
4-7 

 
14 (58.3) 
10 (41.7) 

 
4 (25.0) 
12 (75.0) 

 
9 (69.2) 
4 (30.8) 

 
1 (20.0) 
4 (80.0) 

 
28 (48.3) 
30 (51.7) 

 
0.002 

PBI is Penerima Bantuan Iuran or Contribution Assistance recipient (CAR), *p<0.05 mean data was significantly different 
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Table 3: Parameter of cost and outcome 

 Omeprazole (n=24) Lansoprazole (n=16) Ranitidine (n=13) Ulsidex (n=5) p-value 
Parameter of cost (IDR) 
Registration 
Emergency room 
Room and doctor 
Nursing care 
Gastritis drug 
Medical devices and other 
drugs than gastritis drugs 
Health care total cost 
Payer total cost 

25,000 
75,000 
958,958 
175,000 
46,568 
350,000 
1,630,526 
2,533,600 

25,000 
75,000 
1,101,563 
206,250 
6,980 
412,500 
1,827,293 
2,505,450 

25,000 
75,000 
839,038 
173,033 
5,265 
346,154 
1,463,490 
2,425,331 

25,000 
75,000 
1,061,000 
220,000 
5,848 
440,000 
1,826,848 
2,432,262 

- 
- 
0.684 
0.274 
0.004* 
0.272 
0.278 
0.284 

Parameter of outcome 
LOS (days) 3.5±1.2 4.1±1.3 3.5±1.4 4.4±0.9 0.224 
Decreased leukocytes 
(cell/mm3) 

3.800 3.500 3.300 3.100 0.276 

*p<0.05 mean data was significantly different 
 

Table 4: CER ratio and ICER on LOS 

Group Total cost (IDR) LOS 
(days) 

CER (IDR/day) ICER (IDR) 
Payer Health care Payer Health care Payer Health care 

Omeprazole  2,533,600 1,630,526 3.5±1.2 723,886 465,865 O-L 46,917 - 
O-U 112,598 

Lansoprazole  2,505,450 1,827,293 4.1±1.3 611,085 445,681 L-O 46,917 L-U 1,483 
L-U 243,960 

Ranitidine  2,425,331 1,463,490 3.5±1.4 692,952 418,140 - - 
Ulsidex  2,432,262 1,826,848 4.4±0.9 552,787 415,193 U-L 243,960 U-L 1,483 

U-O 112.598 

L= Lansoprazole Tablet, O= Omeprazole Injection, R= Ranitidine Injection, U= Ulsidex Tablet 
 

Table 5: Cost-effectiveness (payer) on LOS effectiveness 

Cost-effectiveness Lower cost Same cost Higher cost 
Lower effectiveness A 

L-O, U-L 
U-O 

B C 
L-R 
U-R 

Same effectiveness D 
R-O 

E F 
O-R 

Higher effectiveness G 
R-L 
R-U 

H I 
O-L, L-U 
O-U 

L= Lansoprazole Tablet, O= Omeprazole Injection, R= Ranitidine Injection, U= Ulsidex Tablet 
 

Table 6: Cost-effectiveness (health care) on LOS effectiveness 

Cost-effectiveness Lower cost Same cost Higher cost 
Lower effectiveness A 

U-L 
 

B C 
L-O, U-O 
L-R, U-R 

Same effectiveness D 
R-O 

E F 
O-R 

Higher effectiveness G 
O-L, R-L 
O-U, R-U 

H I 
L-U 
 

L= Lansoprazole Tablet, O= Omeprazole Injection, R= Ranitidine Injection, U= Ulsidex Tablet 

 

Table 7: CER and ICER on decreased leukocytes 

Group Total cost (IDR) Decreased leukocytes 
(cell/mm3) 

CER (IDR/day) ICER (IDR) 
Payer Health care Payer Health care Payer Health care 

Omeprazole  2,612,420 2,221,534 3,800 687 585 O-L 450 O-L 523 
O-R 495 O-R 203 
O-U 193 O-U 315 

Lansoprazole  2,477,300 2,064,704 3,500 708 590 L-O 450 L-O 523 
L-R 563 L-U 160 

Ranitidine  2,364,700 2,119,860 3,300 717 642 R-L 563 R-O 203 
R-O 495 R-U 596 

Ulsidex 2,477,300 2,000,688 3,100 799 645 U-O 193 U-L 160 
U-R 596 
U-O 315 
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Table 8: Cost-effectiveness (payer) on leukocytes effectiveness 

Cost-effectiveness Lower cost Same cost Higher cost 
Lower effectiveness A 

L-O, R-L 
R-O, U-O 

B 
U-L 

C 
U-R 

Same effectiveness D E F 
Higher effectiveness G 

R-U 
H 
L-U 

I 
O-L, O-U 
O-R, L-R 

 

Table 9: Cost-effectiveness (Health Care) on leukocytes effectiveness 

Cost-effectiveness Lower cost Same cost Higher cost 
Lower effectiveness A 

L-O, U-L 
R-O, U-R, U-O 

B C 
R-L 

Same effectiveness D E F 
Higher effectiveness G 

L-R 
H I 

O-L, L-U 
O-R, R-U, O-U 

 

Table 10: Sensitivity test on leukocyte effectiveness (ulsidex-lansoprazole) 

Parameter Lower limit Upper limit Difference 
Decreased leukocytes 
Doctor and room cost 
Gastritis drug cost 

213 
121 
159 

135 
189 
161 

78 
68 
2 

 

DISCUSSION 

Gastritis drugs to gastritis patients in the inpatient unit were 
omeprazole and lansoprazole injection and lansoprazole and ulsidex 
tablets (table 1). The pattern of gastritis drugs of Air Force Hospital 
based on hospital formulary. Omeprazole and lansoprazole are PPIs. 
PPIs are the most potent suppressors of gastric acid secretion 
available and are widely used in the treatment of gastroesophageal 
reflux and peptic ulcer disease. PPIs are prodrugs that require 
gastric acid for activation [10]. PPIs are the most effective therapy 
for the full spectrum of acid reflux-related diseases [11]. PPIs are 
also recommended to decreased gastric acid production and 
facilitate quick healing [12]. Ulsidex tablets contain sucralfate, which 
is a base of aluminum saccharose sulfate, which on the surface of the 
ulcer will form a complex compound with protein, which will 
prevent the attack of aggressive factors, such as hydrochloric acid, 
pepsin, and bile. Ranitidine is an H2RA, which competitively block 
the histamine H2 receptor, inhibiting basal acid secretion and acid 
secretion stimulated by histamine [13]. 

Gastritis patients in the inpatient unit in 2018-2019 were 258 patients. 
Patients were divided into three groups, i.e. adolescents (12-25 y) of 
72 patients, adults (26-45 y) of 129 patients, and the elderly (46-65 y) 
of 57 patients. In this study, there were no patients who received a 
combination of the four gastritis drugs. This was because drugs with 
the same mechanism of action were not given simultaneously. This 
study for CEA only focused on adults due to the most patients. This 
result was in accordance with Du et al., in which the most patients 
were in the 18-65 y [14]. Fig. 1 showed the flow of data collection 
carried out according to the inclusion and exclusion criteria. Gastritis 
mostly affects adults due to productive age, which work activities 
affect the physical pressure on the digestive system. The other factors 
that affect the prevalence gastritis in adults were irregular eating 
patterns, stress at work, smoking habits, obesity, and other unhealthy 
lifestyles [15]. 

Table 2 showed that gastritis often occurs in female (62.5%), 
because the stress level in female is higher than in male. Female 
more difficult to control emotions which trigger stress, as one of the 
factors that cause gastritis. Psychologically, female use feelings and 
emotions more than male, so vulnerable to experience psychological 
stress [16]. Table 2 showed that none of the various characteristics 
differed significantly, except the type of inpatient room and the 

number of comorbids (p<0.05) [17]. Most patients were female, 
which accordance with South Korea result, i.e. ratio of 89:101 [18]. 

Direct medical costs are costs that are directly related to health care. 
The calculation of direct medical costs has three components, i.e. 
medical, maintenance, and laboratory costs [19]. Table 3 showed 
that the cost and outcome components were not significantly 
different (p>0.05), except for gastritis drugs. The injectable 
preparations (omeprazole and ranitidine) gave shorter LOS than 
oral preparations (lansoprazole and ulsidex). Intravenous injection 
preparations, without a biopharmaceutical stage, gave faster 
treatment than oral preparations [20]. Omeprazole injection gave 
the highest decreased leukocytes, due to the route of administration. 
While, ranitidine injection similar to tablet preparations. This was 
assumed that gastritis was caused by psychological and not caused 
by infection [5]. The limitations in this study were the selected 
subjects based on medical records, so there was potential for 
selection bias and the limited number of subjects. So, that more 
subjects were needed to determine the cause of gastritis more 
precisely. According to guidelines, ranitidine is the second line, while 
lansoprazole and omeprazole are the third line [6]. So, by increasing 
the number of patients, it is hoped that the results will be clearer, 
whether the results of this study were the same or not for different 
populations. If after increasing the number of patients, the results 
were the same, then it is necessary to further investigate the 
causative factors, such as anatomical and physiological factors in the 
area or clinical pharmacy factors. If there were no problems with 
these factors, then the health outcome may be due to drug factors. 

Table 4 showed that ranitidine and omeprazole were effective at 
improving gastritis; however, ranitidine provided lower cost for 
payer and health care. This result was in accordance with Kaplan-
Machlis et al., who reported that more omeprazole-treated patients 
reported improved heartburn resolution compared with ranitidine-
treated patients in West Virginia, USA [21]. Omeprazole is a PPI, 
which the most effective therapy for the full spectrum of acid reflux-
related diseases [11]. While, ranitidine is an H2RA, which 
competitively block the histamine H2 receptor [13]. This causes 
therapy with omeprazole give a better outcome than ranitidine. 

In table 5 and 6, there were L-O, U-O, L-R, ect, which means the two 
drugs were compared regarding cost-effectiveness and LOS-
effectiveness. In table 5, drug dominance was observed from 
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ranitidine to lansoprazole and ulsidex, lansoprazole and ulsidex to 
omeprazole, and ulsidex to lansoprazole, so ICER calculations were 
required. In table 6, drug dominance was observed from omeprazole 
and ranitidine to lansoprazole and ulsidex, ulsidex to lansoprazole, 
so the calculation of ICER was required. Ranitidine was more cost-
effective than omeprazole. Table 5 and 6 showed that ranitidine was 
the best drug compared the other gastritis drug to gastritis patients 
at the inpatient unit. Column A and I in table 5 and 6 showed that 
there were need ICER calculation to determine which better CEA, 
whereas column C was rejected as CEA. Table 5 showed that 
lansoprazole has lower cost-and LOS-effectiveness than omeprazole, 
to make the drug selection, it is necessary to calculate ICER. 

Increased leukocytes due to systemic inflammation is an infection 
response induced by the secretion of proinflammatory cytokines 
[22]. So, it was important to measure the decrease in leukocytes to 
determine the efficacy of gastritis therapy with gastritis drugs. Table 
7 showed that omeprazole was the most effective in decreased 
leukocytes at improving gastritis compare to other drugs. This result 
was accordance with Fasseas et al. [23] and Hofbauer et al. [24]. This 
was due to the inhibitory effect of omeprazole on leukocyte 
transmigration through endothelial cell monolayers and leukocyte 
adhesion [24], resulting in low leukocyte levels when the patient 
was treated with omeprazole. 

Table 8 and 9 showed that ranitidine (payer's perspective) and 
lansoprazole (health care’s perspective) was the most cost-effective 
therapy the based on decreased leukocytes. Based on 
pharmacokinetic data, lansoprazole-based therapy may be a better 
alternative than omeprazole-based therapy. Column A and I in table 
8 and 9 showed that there were need ICER calculation to determine 
which better CEA, whereas column C was rejected as CEA. This study 
was aimed to compare the effectiveness of a triple therapy regimen 
with omeprazole or lansoprazole in eradicating H. pylori infection 
[25]. Switching from ranitidine to omeprazole will result in cost 
savings, thus becoming cost-effective [26]. 

After ICER calculating, a sensitivity test was calculated in table 10 to 
determine the cost parameters that affect the ICER. The sensitivity test 
value was determined from the difference between the lower and the 
upper limit value, i.e. ICER±25%. The highest value was the most 
influence parameter on the ICER value [27,28], i. e decreased leukocytes. 
The application of this study was to determine the best health outcome 
based on CEA. The results showed that there was no significant 
difference between the four drug patterns in Air Force Hospital. 

CONCLUSION 

There was no significant cost difference between the four treatment 
options. The sensitivity test showed that the influence factor of the 
ICER value was decreased leukocytes. 
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