
Antibiotics are prescribed frequently in post-acute and long-term care (PALTC) 
facilities and can lead to adverse drug reactions, drug-drug interactions, and 
development of antibiotic resistance.1 The Centers for Disease Control and 
Prevention (CDC) suggest monitoring antibiotic adverse drug events (AADE) as 
an appropriate patient outcome measure in antibiotic stewardship programs.2 

However, many nursing homes lack the tools needed to facilitate tracking 
these data. In Maryland nursing homes, as many as 56% of respondents 
report not knowing the type of AADE data collection tool is used and 27% use 
none.3

A benefit of antibiotic stewardship programs is to reduce potential harm to 
nursing home residents. Successful antibiotic stewardship programs should 
decrease AADEs by optimizing antibiotic use, but first they must be able to 
identify and track AADEs.
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Through interprofessional collaboration, an AADE tool was developed and integrated 
as a prototype into an EHR that can facilitate identification, documentation, and 
trending of AADEs following further testing.
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The Maryland Antimicrobial Stewardship Collaborative was funded by the CDC 
and the Maryland Department of Health, in part, to evaluate, recruit, and 
implement antibiotic stewardship initiatives across health settings, including 
PALTC. Strategies included development and dissemination of continuing 
education, clinical decision making tools, or patient education materials 
including the CDC’s Core Elements of Antibiotic Stewardship for Nursing 
Homes.4

• The Maryland Antimicrobial Stewardship Collaborative , led by The Peter 
Lamy Center on Drug Therapy and Aging, University of Maryland, School of 
Pharmacy developed an AADE template 

• Think Research – a digital healthcare solutions company, refined the AADE 
tool for integration as a prototype into an EHR 

• Multiple interviews with key PALTC stakeholders helped to shape the 
components, style, format and flow of the AADE tool

• Interprofessional collaboration occurred with physicians, nurses, 
pharmacists, administrators, epidemiologists and infection control/quality 
assurance specialists

• The prototype was demonstrated at the Antimicrobial Stewardship Summit 
to prospective nursing home users in Maryland to gather feedback and 
recommendations for improvement

• Recommended changes were incorporated and reviewed with key 
stakeholders post Summit

• Proposed workflow integration (Figure 1) was developed
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Our objective was to develop a standardized antibiotic adverse drug event 
(AADE) clinical decision support tool and workflow that could be embedded in 
PALTC electronic health records (EHRs).

• Common AADEs were characterized by signs and symptoms into gastrointestinal, renal, cardiovascular, 
hematologic, hepatic, skin, anaphylaxis, myositis/tendinitis, and neurologic AADEs, using the Tamma article 
as a point of reference.5 

• Clinical algorithms were developed that identify antibiotics most  commonly associated with signs and 
symptoms of AADE, median occurrence time post-antibiotic initiation, and suggested laboratory monitoring 
parameters (Figure 2).
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Figure 2: Algorithms, Characteristics, and Causes of GI and Renal AADEs

Date Observed Suspected Anti-infective 

3.Category of Possible Anti-infective Adverse Drug Event

 Allergy

 Anticipated/Expected/Dose-related

 Idiosyncratic/Unanticipated/Unpredictable

4.Event Outcome (Hartwig Severity Assessment Scale)1

 Level 1. Resolved, no residual harm. No change in treatment was needed.

 Level 2. Resolved with suspected anti-infective held, discontinued or otherwise changed.

 Level 3. Resolved with suspected anti-infective held, discontinued or otherwise changed 
AND/OR  an antidote or other treatment was required.

 Level 4. Any Level 3 ADE which causes hospitalization or increases length of stay by at least 
1 day.

 Level 5. Any Level 4 ADE which requires intensive medical care.

 Level 6. The ADE caused permanent harm to the resident.

 Level 7. The ADE either directly or indirectly led to the death of the resident.

Resulting Severity of the ADE
 A. Mild Event: Levels 1 and 2
 B. Moderate Event: Levels 3 and 4
 C. Severe Event:  Levels 5, 6 and 7

3.EMR Documentation
 This adverse event should be documented in the resident’s medical record to help avoid  

future exposure and adverse events.
1. Hartwig SC, Siegel J, Schneider PJ. Preventability and severity assessment in reporting adverse drug reactions. Am J  

Hosp Pharm 1992; 49: 2229–2231.
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Client: Location:

A.

1.

ASSESSMENT

Demographics

a. Allergies

b. Active Diagnoses (from most recent history/physical)

Date of Birth: (DD/MM/YYYY) Age

Most Recent Weight: Scale: Date:

Most Recent Height:

Creatinine Clearance: mL/min

Method: Date:

Date of Creatinine:

2. New or Change in Signs and Symptoms

A. If this is an emergency, take immediate action and notify PRESCRIBER.

B. Assessment of possible anti-infective related adverse event observed (select all that apply):

 Abdominal tenderness/pain

 Infectious diarrhea (C. difficile)

 Nausea  Vomiting  Diarrhea

 Distended abdomen  Increased bowel sounds

 Other

1. Possible Gastrointestinal Event
Provide details:

DateObserved

Figure 3: Sample Components of the AADE Tool

Figure 4: EHR-Embedded AADE Prototype: Sample Screens

Figure 1: Proposed Antibiotic Adverse Drug Event Workflow
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• Employs exception-based logic to minimize documentation time
• Clinical evaluation and outcome assessed using Hartwig Severity Scale
• AADE drug, type, number, and outcome can be trended outcome metrics
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