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BACKGROUND: Many inpatients receive stress ulcer prophylaxis

(SUP) inappropriately. This indiscriminate usage increases costs and

avoidable side-effects. Practice-based learning and improvement (PBLI)

methodology may improve compliance with published guidelines.

OBJECTIVE: To investigate the response of internal medicine resi-

dents to an educational intervention regarding SUP.

DESIGN: A prospective, pre and postintervention cohort study using

an educational intervention based on PBLI.

PATIENTS: Three groups of consecutively admitted patients (1 group

preintervention and 2 groups postintervention) on the medicine ward at

a University Hospital.

MAIN OUTCOME MEASURE: Rates of inappropriate SUP prescription

and discharge with an inappropriate prescription.

RESULTS: One month after the intervention, inappropriate prophy-

laxis was significantly decreased (59% pre, 29% postintervention,

Po.002). The rate of discharge with an inappropriate prescription al-

so decreased, but was not significant (25% pre, 14% postintervention,

P=.14). In the 6-month postintervention cohort, inappropriate SUP re-

mained lower (59% pre, 33% postintervention, Po.007). The rate of

discharge with an inappropriate prescription was also significantly

lower (25% pre, 7% postintervention, Po.009).

CONCLUSION: Practice-based learning and improvement can improve

compliance with published guidelines, and change practice patterns.

After the intervention, both inappropriate prophylaxis and inappropri-

ate prescriptions upon discharge were reduced. Importantly, the inter-

vention was sustained, transmitted across academic years to a new

class of interns who had not directly experienced the intervention.
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W hile gastrointestinal (GI) bleeding attributed to stress

ulcers in patients admitted to an intensive care unit is a

serious problem with significant associated morbidity and

mortality, not all hospitalized patients are at significant risk

for stress ulcers.1,2 Clinical guidelines based on prospective

multicenter trials describe the appropriate indications and

usage of agents to reduce the incidence of GI bleeding associ-

ated with critical illness.3–5 These indications are limited to

prolonged mechanical ventilation and the presence of coagu-

lopathy.

Despite the presence of guidelines that delineate the lim-

ited populations that derive benefit from stress ulcer prophy-

laxis (SUP), multiple studies have estimated that 27% to 50%

of hospitalized patients receive these ‘‘prophylactic’’ medi-

cines.6–8 Importantly, approximately half of these treated pa-

tients are subsequently discharged with prescriptions for

these medications, an additional burden to both the patient

and the health care system.1,7,9,10

In the present study, we sought to measure the baseline

rates of inappropriate SUP as well as the results of a simple,

low-cost intervention aimed at improving adherence. We report

the results of our effective, sustainable, and low-cost interven-

tion using practice-based learning and improvement (PBLI)

methodology to reduce the inappropriate use of SUP.

METHODS

The University of Chicago Hospitals is a 577-bed tertiary care

hospital with an affiliated residency program in Internal Med-

icine. We prospectively measured rates of usage of SUP at 3

separate times: at baseline (preintervention) and at 2 separate

times postintervention. Each time, consecutive patients were

approached until approximately 100 had been enrolled. We

also measured rates of discharge with a new prescription for

these medications. ‘‘Prophylaxis’’ was defined as sustained

(41 day) administration of an acid-suppressive medicine (H2

blocker or proton pump inhibitor [PPI]) that was not for pur-

poses of treatment of active GI disease, based on medical

record review. The American Society of Health-Systems Phar-

macists (ASHP) has published guidelines that describe the ap-

propriate indications for the usage of SUP, and they are: (1)

mechanical ventilation for 448 hours, and (2) presence of co-

agulopathy, defined as INR41.5, PTT42 � normal or platelet

count o50,000. Therefore, if the patient had either of these

indications and was receiving SUP, this was deemed ‘‘appro-

priate.’’ All other cases were deemed ‘‘inappropriate.’’ Patients

were excluded from analysis if they had active GI disease on

admission or had a preexisting prescription for the medica-

tions (Chart 1). Rates of usage, class of acid-suppressive agent,

and the presence of side-effects attributed to the medication

were determined by chart review.

After data collection, a practice-based educational inter-

vention for the house staff was implemented. The intervention

consisted of a 1-hour presentation based on the principles

of PBLI. These principles include understanding and apprais-

ing the evidence for a specific clinical activity, analyzing

one’s own practice data, and comparing those data against

expected outcomes and goals of care, and finally, adjusting

one’s practice patterns to achieve those outcomes and goals.11

During the intervention, we described the incidence of stress-

related mucosal disease, its risk factors, the efficacy of the

different medications, and their potential side-effects. We
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presented data describing the overusage of SUP and also

presented published cost-analyses of prophylaxis. In keeping

with the principles of PBLI, we presented the residents

with feedback on their own practice patterns, including the

results of our baseline assessment of the rates of prophylaxis

and discharge with prophylaxis for the house staff. We per-

formed an informal cost analysis of the house staff’s prescrib-

ing behavior, and finished the educational intervention with

a presentation and discussion of the ASHP recommended

guidelines.

Stress ulcer prophylaxis use was measured again at 1

month and at 6 months, in similar populations, and compared

with preintervention rates. The 6-month follow-up occurred

several months after the beginning of a new academic year.

There was no follow-up information given to the house staff

during this time period, and the house staff did not receive

updates on their practice patterns after the intervention.

The hospital’s IRB approved all investigations. Patients

who were consecutively admitted to the general medicine floor

services were approached for inclusion in the study, and in-

formed consent was obtained from each patient prior to chart

review. On average, 130 patients in each cohort were ap-

proached in order to achieve the desired goal of 100 patients

enrolled (Fig. 1). All statistics were analyzed using software

supplied by STATATM (College Station, TX). A P value of less

than .05 was considered to indicate statistical significance,

and all hypotheses testing were 2-tailed. All data were analy-

zed based on the intention-to-treat principle.

RESULTS

The charts of 4 patients in the preintervention group, 1 patient

in the 1-month group, and 8 patients in the 6-month group

were unavailable for review. Baseline characteristics were sim-

ilar in the pre and postintervention patients.

In the baseline preintervention cohort, 59% of patients in

the study inappropriately received SUP. Twenty-five of these

patients were subsequently discharged with a prescription for

these medications.

In the 1-month postintervention cohort, the rate of inap-

propriate prophylaxis fell to 29% (Po.002). The rate of dis-

charge from the hospital with an inappropriate prescription for

these medications was 14% (P=.14).

In the 6-month postintervention cohort, the rate of inap-

propriate prophylaxis with either PPI or H2 blocker remained

significantly low, with a value of 33% (Po.007). The rate of

discharge from the hospital with an inappropriate prescription

decreased even more, to a value of 7% (Po.009) (Table 1).

DISCUSSION

This study demonstrated that a low-cost educational inter-

vention based on the principles of PBLI can positively impact

patient care. After implementing the intervention, rates of

inappropriate SUP were significantly reduced, sparing one

out of every 3 patients an inappropriate medication. The

number of inappropriate prescriptions upon discharge was

also dramatically reduced. However, this study had 2 impor-

tant advantages over previously published interventions that

aimed to improve adherence to guidelines through strategies

that addressed barriers to physician adherence.9–12 The only

cost associated with this intervention was investigator time,

and because it used a ‘‘train the trainer’’ approach, the effects

were sustained and may have even improved overtime.

This study used a PBLI methodology, modeling a quality

improvement project for the entire residency, and adding value

to both clinical care and medical education for the residents

and their patients.11 Practice-based learning and improve-

ment-based interventions will not be universally effective. This

problem, however, was well suited for this type of intervention

for many reasons. It is a very common clinical scenario and,

based on a preevaluation survey, we discovered that house of-

ficers learned about prophylaxis from their supervising resi-

dents. There are also clear, objective, and limited indications

for the appropriate use of prophylaxis making a focused

measurement relatively easy.

There are limitations to this study. It is a pre and postin-

tervention study rather than a randomized-controlled trial.

However, we studied consecutively admitted patients who were

admitted to 8 different teams with 24 house staff members in

each investigative period. This should have decreased the po-

tential variability caused by differences between individual

residents. Additionally, as the proposed method of effect was

through within-program dissemination and culture change, a

simultaneous control would be impossible to identify. Addi-

tionally, our study was a small study performed at only 1 hos-

Patient Populations

Baseline Cohort
N=99

1 Month Cohort
N = 102

6 Month Cohort
N = 95

Prior Usage of
Prophylaxis

N = 30

Prior Usage of
Prophylaxis

N = 30

Prior Usage of
Prophylaxis

N = 28

Active GI Disease
on Admit
N = 10

Active GI Disease
on Admit
N = 15

Active GI Disease
on Admit

N = 7

“Appropriate Indication”
N= 10

Study Patients
N = 41

Study Patients
N = 44

Study Patients
N = 56

“Appropriate Indication”
N = 13

“Appropriate Indication”
N = 2

FIGURE 1. Description of patients in each cohort.

Table 1. Rates of Inappropriate Stress Ulcer Prophylaxis Prescription

Baseline Cohort One Month Cohort Six Months Cohort

Inappropriately receiving prophylaxis 24/41 (59%) 13/44 (29%, Po.002) 18/56 (33%, Po.007)
Inappropriately discharged with prescription 10/41 (25%) 17/44 (14%, P=.14) 4/56 (7%, Po.009)
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pital, which may limit its generalizability. Finally, although

theoretically there may have been a confounding trend toward

a decrease in SUP usage at that time, our preintervention rates

of prophylaxis were similar to that seen in other studies and we

know of no secular trends or other newly enacted hospital

policies designed to reduce SUP usage during the time of this

intervention.10,12,13

Perhaps most intriguing is what may appear to be an

ongoing enhancement of effect seen at 6 months, as evi-

denced by the lower rate of inappropriate discharge use.

This may simply reflect the small study size and may not

be truly lower. However, if the point estimate reflects a true

drop, that would support the proposed mechanism for the

effect. The new class of interns would have been taught

prophylaxis use by house officers who were part of the

intervention. Not only does this study support the idea

that PBLI can improve clinical practice, but that these meth-

ods can be incorporated into residency training programs

through QI projects and provide meaningful educational

opportunities.

We focused on providing residents with the tools they need

to practice and teach appropriate, safe, and cost-effective med-

icine. We feel that that as a result, our intervention had a last-

ing effect that was transmitted across academic years to a new

class of interns who had never directly experienced the

intervention. This suggests that when we teach the teachers,

our lessons can be self-perpetuating.
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