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Risk factors for nosocomial gastrointestinal bleeding and
use of acid-suppressive medication in non-critically ill patients
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ASHP Therapeutic Guidelines on Stress Ulcer Prophylaxis: ASHP Commission on
Therapeutics and approved by the ASHP board of directors on November 14,
1998. Am J Health Syst Pharm 1999;56:347-379.
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ASHP Therapeutic Guidelines on Stress Ulcer Prophylaxis
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PROPHYLAXIS

The administration of stress ulcer prophylaxis (SUP) is an area of topical debate. While in the past, nearly every patient admitted to the intensive care unit (ICU) was treated with a prophylactic
agent, data and guidelines now support SUP in select patients, in particular, patients assessed to be at high risk of bleeding.

High-risk patients — Based upon randomized trials that demonstrate reduced bleeding rates, we and other guideline groups agree that SUP should be administered to critically ill patients who
are assessed as high risk for gastrointestinal (GI) bleeding [33]. Although it is unclear what constitutes "high risk", we and others believe this includes patients with any one of the following

characteristics:
® Bleeding diathesis (eg, platelet count <50,000 per m?Z, an international normalized ratio [INR] >1.5, or a partial thromboplastin time [PTT] >2 times the control value)
® Mechanical ventilation for >48 hours especially those who are not being enterally fed
® Chronic liver disease
® History of GI ulceration or GI bleeding within the past year
® Traumatic brain injury, traumatic spinal cord injury, or burn injury

® Two or more of the following minor criteria: sepsis, an ICU stay more than one week, occult GI bleeding for six or more days, or glucocorticoid therapy (more than 250 mg hydrocortisone
or the equivalent)

https://www.uptodate.com/contents/stress-ulcers-in-the-intensive-care-unit-diagnosis-
management-and-prevention#H929814
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® On nonsteroidal antiinflammatory or antiplatelet agents
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No central cholestasis

AR

Azathioprine Central cholestasis

Table 3a | Points score system for probability of death treatment Albumin (g/dL) Albumin (g/dL)
for new patients with primary biliary cirrhosis based on
. A Age 20 25 30 35 40 45 20 25 30 35 40 45
model de"ved n bOX 2 0 ) to to to to to to 250 to to to to to to 250
(years,
Predictor categories Points Age (years): 25 | 30 | 35 | 40 | 45 | S0 25 | 30 | 35 | 40 | 45 | S0
25-34 =2
35-44 =1 25 No 005 004 003 002 001 001 001 007 005 004
45-54 -1 to
5564 0 35 Yes 0.09 007 005 004 003 0.02 Points (.) 1‘0 z‘o 3.0 4.0 5Io 5.0 7.0 8.0 9‘0 1(I)o
65-78 il
e 35 No 007 005 004 003 002 001 001 009 007 Age o T T LT T T
to
1
No 0 45 Yes .. 0.09 007 005 0.04 003 Ci T J
Yes 3 0
Albumin (g/dL): Abumin T ; , r r r )
45 No 007 005 004 003 002 001 001 009 007 60 55 45 40 35 30 25 20
20.0-24.9 2 to 1
25.0-29.9 1 55  Yes 009 007 005 004 003 Central r !
30.0-34.9 0 0
-
350-39.9 = 55 No 009 007 005 004 003 002 001 Treatment -
40.0-44.9 =2 to
45.0-49.9 -3 65 Yes .-. 009 007 005 004 Totalpoints 0T 0 40 60 80 100 120 140 160 180 200 220 240 260
50.0-56.5 =4
Central cholestasis: No 009 007 005 004 003 002 ..... Cnevesypiobabiitycliceath 01 02 03 0405060708 09
No 0 265
Yes 5 Yes .... 009 007 005 ...... jEhrse ve=rjprobabliitycideath 01 02 030405060708 09
Treatment:
Azathioprine 0 Probability of death at 1 year 0.0-0.1 _ _ _ Fig 2 | Nomogram enabling calculation of predicted probabilities of death at one year and three years for new patients
T 1 with primary biliary cirrhosis. The underlying statistical model is described in box 2
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Fig 1 | Graphical score chart for probability of death for new patients with primary biliary cirrhosis (cirr) based on

model derived in box 2 and restricted to patients receiving azathioprine treatment
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Risk Factors for Nosocomial Gastrointestinal Bleeding
and Use of Acid-Suppressive Medication in Non-Ciritically
lll Patients

Shoshana J. Herzig, MD, MPH', Michael B. Rothberg, MD, MPH"°, David B. Feinbloom, MD’,
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Cardiology, Beth Israel Deaconess Medical Center and Harvard Medical School, Boston, MA, USA; “Division of Gerontology, Beth Israel
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Table S. Rates of Nosocomial Gastrointestinal Bleeding at
Increasing Point Thresholds in the Overall Cohort, and
Associated Number-Needed-To-Treat (NNT) with Acid-
Suppressive Medication Prophylaxis to Prevent One
Episode of Nosocomial Gastrointestinal Bleeding (n=75,723)

Risk score Bleeding No Percent with NNT
bleeding  bleeding
>6 180 32,709 055
Without 57 8,035 0.70
prophylaxis
With prophylaxis 123 24,674 0.50 500
> 8 145 18,203 0.79
Without 51 4,120 1:22
prophylaxis
With prophylaxis 94 14,083 0.66 179
>10 98 9,518 1.02
Without 36 1,902 1.86
prophylaxis
With prophylaxis 62 7,616 0.81 95
> 12 61 4,091 1.47
Without 21 627 3.24
prophylaxis

With prophylaxis 40 3,464 1.14 48
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Prediction model Risk Of Bias Assessment Tool (PROBAST)
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We sought to identify independent predictors of nosocomial
gastrointestinal bleeding in a large cohort of non-critically 1l
hospitalized patients, and to use this information to develop a
clinical risk scoring system. We then derived numbers-
needed-to-treat with acid-suppressive medication to prevent
one episode of nosocomial gastrointestinal bleeding at
increasing levels of clinical risk, in an effort to inform
clinical decision making around acid-suppressive medication
use in the non-critically 1ill hospitalized patient.
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1.1. Were appropriate data sources used, for example, cohort, RCT, or nested case-control

study data?
— Probably Yes
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1.2. Were all inclusions and exclusions of participants appropriate?

—Probably Yes
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2.1. Were predictors defined and assessed in a similar way for all participants?

—>Yes
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2.2. Were predictor assessments made without knowledge of outcome data?

—No Information
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2.3. Are all predictors available at the time the model is intended to be used?

—Probably Yes
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3.1. Was the outcome determined appropriately?
—Probably Yes
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3.2. Was a prespecified or standard outcome definition used?

—>Yes
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3.3. Were predictors excluded from the outcome definition?

—>Yes
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3.4. Was the outcome defined and determined in a similar way for all participants?

—Probably Yes
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3.5. Was the outcome determined without knowledge of predictor information?

— No Information
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3.6. Was the time interval between predictor assessment and outcome

determination appropriate?
—>Yes
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4.1. Were there a reasonable number of participants with the outcome?
—Probably Yes
Event per predictor FRIXF8—>770 M AF80E LD

4.2. Were continuous and categorical predictors handled appropriately?
—Yes ROV TEYITIRNODN TS,

4.3. Were all enrolled participants included in the analysis?
—Probably Yes
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4.4, Were participants with missing data handled appropriately?
—probably Yes
HAEFHE DOPIEZ B\ RIEEDHTZTMNMTHN TS,

4.5, Was selection of predictors based on univariable analysis avoided?
—Yes
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4.6. Were complexities in the data (e.g., censoring, competing risks, sampling
of control participants) accounted for appropriately?
—>Yes
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4.7. Were relevant model performance measures evaluated appropriately?

—>Yes
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After restricting our outcome definition to cases of clinically
significant gastrointestinal bleeding (n=159), our final model
had a c-statistic of 0.79. After restricting our analysis to
admissions without acid-suppressive medication exposure
(n=31,629), our final model had a c-statistic of 0.88.
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Clinical Risk Score

I Bleeding in Derivation Set
3 Bleeding in Validation Set

—#— Acid-Suppressive Medication Use

Figure 1. Relationship between clinical risk score and nosocomial
gastrointestinal bleeding (bar graph) and acid-suppressive medi-
cation use (line graph). The bar graph demonstrates the rate of
nosocomial gastrointestinal bleeding by increasing risk group in

our cohort, in both the derivation and validation subsets. The line

graph demonstrates the percent with acid-suppressive medication
use in the different risk groups.



4.8. Were model overfitting, underfitting, and optimism in model performance accounted for?
—No
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4.9. Do predictors and their assigned weights in the final model correspond
to the results from the reported multivariable analysis?
—Yes
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Risk factor Points
Age > 60 2
Male 2
Acute renal failure 2
Liver disease 2
Sepsis’ . i
Prophylactic anticoagulation* 2
Coagulopathy (based on laboratory values 3
or medications, ﬁlS defined below)®
Medicine Service 3
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Herzig SJ, et al. Risk factors for nosocomial gastrointestinal
bleeding and use of acid-suppressive medication in non-critically ill
patients. J Gen Intern Med. 2013 May;28(5):683-90.
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Acute renal failure

Liver disease

Sepsis’ .

Prophylactic anticoagulation*
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Medicine Service

Herzig SJ, et al. Risk factors for nosocomial gastrointestinal
bleeding and use of acid-suppressive medication in non-critically ill
patients. J Gen Intern Med. 2013 May;28(5):683-90.
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