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ABSTRACT
Aim: Stress ulcer prophylaxis (SUP) is often overused in the intensive care unit. Evaluation of the rate of 
unsuitable stress ulcer prophylaxis upon ICU admission and determine the frequency of overutilization or 
underutilization of SUP. 

Study design: This study was performed in Imam Khomeini Hospital of Urmia University of Medical Sciences 
in Iran. The risk of stress ulcer development was assessed using American Society of Health-System Pharmacists 
(ASHP) guideline. 

Materials and Methods: Patients with at least one major or two minor risk factors had an indication of receiving 
prophylactic stress ulcer. Stress ulcer prophylaxis was considered as appropriate if patients were in one of these 
two groups and receiving medication.

Results: In total of 200 patients included in this study, 55.5% were male, mean hospitalization in ICU was 
17.9±8.7 days. The mean age of patients was 56.1 ±17.4 years. Thirty two percent of patients had at least one 
major and 47.5% had at least two minor risk factors. The most common major risk factor was coagulopathy 
and the most minor risk factor was using heparin with therapeutic dose. Seventy-nine and a half percent of 
patients received stress ulcer prophylaxis based on guideline and forty-one (20.5%) had not any indication for 
stress ulcer prophylaxis and they received drugs inappropriately. The most commonly, used drug class in the 
prevention of stress ulcer was H2 blockers.

Conclusions: Physicians are familiar with risk factors, but they are not familiar with the importance of rational 
prescription, and overuse of stress ulcer prophylaxis. So, we are far from ideal conditions. 
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Introduction
Stress-related mucosal disease (SRMD) is a 
gastric mucosal inflammatory lesion triggered 
by abnormally elevated physiological demand in 
stressful situations (1,2). Coagulopathy, artificial 
ventilation for more than 48 hours, a history of 
gastrointestinal (GI) ulceration or GI bleeding 
in the past year, head trauma, more than 35% 
of the total body surface burning, sepsis, organ 
failure, and a history of use of non-steroidal 
anti-inflammatory drugs (NSAIDs) for less than 
three months are all potential risk factors for this 
phenomenon(3,4). Stress ulcer is a significant 
factor for morbidity and mortality in the intensive 
care unit (ICU) (5). If stress ulcer prophylaxis is 
not given to the patients, 15–50% of critically ill 
patients experience occult bleeding and 5–25% of 
the patients experience noticeable bleeding (6). 

ICU patients are at the highest risk of bleeding 
which may cause hemodynamic instability or 
requires red blood cell transfusion. Rather than 
stress ulcer treatment and bleeding, it seems that 
interventions should rationally concentrate on 
preventing them (7,8). Stress ulcer prophylaxis 
(SUP) is a common strategy for hospitalized 
patients, especially in the ICU, to prevent 
upper gastrointestinal bleeding (UGIB), but it 
is sometimes overused. Therefore, the starting 
of SUP usage in the ICU but is continued after 
transfer and discharge, resulting in health care 
costs, side effects, and drug /food interactions (9-
11). Physicians can identify patients at the highest 
risk of bleeding using the established guidelines 
for SUP administration in critically ill patients. A 
strategy like this may help to reduce stress ulcer 
complications and improve outcomes (12). The 
American Society of Health-System Pharmacists 
(ASHP) guideline for physicians and pharmacists 
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is one of these guidelines based on risk categories (7,13). In the 
ICU, inadequate stress ulcer prophylaxis has been found, for both 
underutilization and overutilization, despite availability of guidance 
(14-18). On the other hand, there is insufficient knowledge about 
prescription based on guideline during an ICU stay. As a result, 
the aim of this study was to prospectively assess the incidence of 
inappropriate SUP administration and determine the prevalence of 
overuse or underuse of SUP administration in ICU patients. 

Materials and Methods
Study design and subjects
This study was conducted in the general intensive care unit 
(GICU) of Imam Khomeini Hospital of Urmia University of Medical 

Sciences in Iran after approval by the University Research Council 
and obtaining permission from the research ethics committee 
at Imam Khomeini Hospital of Urmia University of Medical Sciences 

in Iran.rec.1396.36. The study was conducted from October 1 
to December 30, 2018 to assess appropriateness of SUP use for 
patients admitted to the GICU of Imam Khomeini Hospital of Urmia 

University of Medical Sciences in Iran.

Inclusion criteria were: hospitalization in the intensive care unit for 
at least 72 hours and patients receiving prophylactic stress ulcers.

Exclusion criteria include: patients diagnosed with gastrointestinal 
bleeding, hemorrhage in the first 24 hours of hospitalization and 
under 18 years old.

The sample size was calculated using a single population 
proportion formula based on the following assumptions:   

proportion of appropriate SUP use = 0.5, margin of error = 5%, 
and 95% confidence interval 

n=
d2 (0.05)2

= = 384
Z a/22 p(1 − p) (1.96)2 0.5(1 − 0.5)

Correction formula was applied as the source population was less 
than 10,000 (total population of patients in 3 months [(N) = 415]

Corrected sample size =
 
n=

415 + 384
= 199.45 ≈ 200N * 384

Finally, 200 patients were selected by simple random sampling 
technique.

Data collection and management
Patient’s demographic information such as age, sex, diagnosis, type 
of medication received for prophylaxis, and length of stay in the 
GICU were included in a pre-prepared form. The ASHP guideline 
was used to measure the risk of developing a stress ulcer. Patients 
with at least one major risk factor or at least two minor risk factors, 
according to the ASHP guideline, have an indication for receiving 
prophylaxis of stress ulcer. 

Thereafter patients were assessed in the first day of admission for 
associated risk factors of stress ulcer and administration of SUP 
medication. The number of patients with at least one major or 
two minor risk factors was determined. As a result, patients with 
indications for receiving prophylactic stress ulcer were reported. 

SUP use was considered appropriate if patients were in one of these 
two groups and receiving medication. The data were collected by 
an intern who had been educated in data collection procedures. A 
clinical pharmacologist tested the completeness and accuracy of 
the collected data on daily basis. 

Statistical analysis
The mean SD and frequency (percentage) were used to define 
quantitative and qualitative data, respectively. SPSS version 21 
was used for all statistical analysis.

Results
In a total of 200 patients included in this study, 111 (55.5%), were 
male, mean hospitalization in ICU was 17.9±8.7 day. The mean age 
of study subjects was 56.1 ±17.4 years. 121 (60.5%) of patients had 
surgical indication, 51(25.5%) were medical patients and 28(14%) 
were hospitalized with trauma indication. A brief overview of the 
characteristics of study participants is given in Table 1.

Table 1. The detailed description of characteristics of study participants

Mean Age 56.1±17.4

Sex
Male 55.5%

Female 45.5%

Mean Length of ICU stay 17.9±8.7

Medical diagnosis

Surgical 60.5%

Medical 25.5%

Trauma 14%

Sixty-four (32%) patients had at least one significant risk factor (11 
patients had more than one major risk factor), and received stress 
ulcer prophylaxis that the most common of them were coagulopathy 
(49.3%), followed by mechanical ventilation for more than 48 hours 
(28%) and peptic ulcer history in the past year (22.7%). Also 95 
(47.5%) patients had at least two minor risk factors and received 
stress ulcer prophylaxis. The minor risk factors include: using heparin 
with therapeutic dose, ICU admission lasting >1 week, glucocorticoid 
therapy (>250 mg hydrocortisone or the equivalent), heart failure, 
head trauma or spinal cord injury. Details are given in Table 2. 

Overall, 159 patients (79.5%) received stress ulcer prophylaxis 
based on guideline and 20.5% had not any indication of stress 
ulcer prophylaxis, they received drugs inappropriately.

H2 blockers were the most widely used drug class in the prevention 
of stress ulcer. (61.5% of patients who were on SUP). Drugs used 
for SUP is shown in Table 3.

Discussion
In this study, 20.5% of prophylaxis for stress ulcer was without 
indication. Horsa et al.in a study conducted in Ethiopia, reported the 
use of SUP without indication was 63.5% of hospitalized patients in 
medical wards (7) Santos, et al. reported 56% and Rafinazari et al. 
reported 44.4% SUP without indication in ICU patients (6,19). In 
the present study, SUP was lower and more rational compared with 
mentioned studies, however, we are far from ideal conditions. The 
findings of this study are, in agreement with the study of Vazin et al. 
who found that 23.8% of SUP was inappropriate (20).
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Our results have shown the most major risk factor to stress ulcer 
prophylaxis was coagulopathy (49.3%), followed by mechanical 
ventilation for more than 48 hours (28%) and history of GI 
ulceration or GI bleeding during past year (22.7%). These findings 
were in line with the results of studies conducted by Horsa et 
al. (7), Rafinazari et al. (6), Farsaei et al. (11) and Foroughinia et 
al. (21) In other studies, mechanical ventilation for more than 48 
hours was the primary major risk factor for SUP (5,20,22). SUP 
was the third symptom in all of the studies examined for a history 
of GI ulceration or GI bleeding in the previous year. 

According to minor risk factors, in the present study, using 
heparin with therapeutic dose, ICU admission lasting >1 week 
and glucocorticoid therapy were the most indications for SUP 
(20.6%,18.7% and 16.2% respectively). These results were, in 
agreement with Farsaei et al. (1), Vazin et al. (20) and Foroughinia 
et al. (21) findings. Given that the methodology, applied 
guideline, and the setting of the studies were almost similar in, 
all of, these investigations and the difference in the priority of 
risk factors is small, it seems that physicians are familiar with risk 
factors. However, they are not familiar with the importance of 
rational prescription, and overuse of SUP is a universal problem. 
Overutilization of SUP medications shows that physicians may not 

fully aware of the side effects of drugs, or the risks of GI bleeding 
have been instrumental in their decision for prophylaxis (6).

In this study, drug selection for SUP was determined by the H2RA 
class and the PPI class was the second choice, which is consistent 
with survey findings among Canadian (2) and United States (23) 
prescribers. In contrast, results of the studies by Vazin et al. (20) 
and Shahbazi et al. (24) in Iran, by Horsa et al. (7) in Ethiopia and 
by Chen et al. (25) in the United States, revealed that intravenous 
pantoprazole was the most prescribed drug for SUP. The use of 
H2RAs versus PPIs is a point of contention on SUP. While PPIs 
have more potent acid suppression and recent meta-analyses 
indicate that PPIs may be superior to H2RAs for SUP (26-28), no 
well-designed randomized trial has independently demonstrated 
this. Moreover, low association between H2RA use, C. difficile 
infection, and nosocomial pneumonia, as well as the lower cost, it 
seems that the choice of H2RAs is rational (29,30). Accordingly, 
the choice of drug type in the present study seems logical.

The limitations of this study are worth noting: first, since residents 
more than attending physicians determine whether, or not prescribe 
SUP in academic center, extrapolation of the result of our academic 
center to other hospitals was difficult. Second, our study was limited 
to the ICU and cannot be generalized to other wards. 

Conclusion
Physicians are familiar with risk factors, but they are not familiar 
with the importance of rational prescription, and overuse of SUP. 
So, we are far from ideal conditions. 
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Table 2. Major and minor risk factors for stress-related bleeding according to American Society of Health-System

Type of Risk Factors Indications for stress ulcer prophylaxis Frequency %

Major

Coagulopathy defined as a platelet count lower than 50,000 or INR higher than 1.5 or a 
PTT higher than two times the control value

37 49.3

Respiratory failure requiring mechanical ventilation for longer than 48 h 21 28
History of GI ulceration or GI bleeding during past year 17 22.7

Minor

Head trauma or spinal cord injury 30 8.2
Burn >35% BSA 2 0.54
Sepsis 24 6.6
ICU admission lasting >1 week 68 18.7
Occult GI bleeding lasting >6 days - -
Renal insufficiency 21 5.8
Hepatic failure 1 0.27
Heart failure 40 11
Use of warfarin 7 1.9
Multiple trauma 25 6.9
History of use of NSAID >3 months 4 1.09
Prolonged NPO status lasting >5 days with GI pathology or after major surgery 8 2.2
Glucocorticoid therapy (>250 mg hydrocortisone or the equivalent) 59 16.2
Use of heparin with therapeutic dose 75 20.6

INR: International Normalized Ratio, PTT: partial thromboplastin time, GI: Gastrointestinal, BSA: Body Surface Area, ICU: Intensive Care Unit,  
NSAID: Non- Steroid Antiinflammatory Drug, NPO: Non Per Oral

Table 3. Drugs used for stress ulcer prophylaxis.

Drug Class No. of Patients % of Population

 H2 Blockers 123 61.5

 PPIs 77 38.5

Route of Administration

 Intravenous 166 83

 Oral 34 17

Rationality

 Guideline Based 159 79.5

 Without Indication 41 20.5
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