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Describe how ADEs relate to 
transitions in care 

Reflect on how we can 
prevent ADE through 
common case examples 

Define adverse drug 
events & their 
impact  

Describe the 
common errors of 
ADEs 

List the common 
medications 
implicated in ADEs 

A teaching hospital of 

Harvard Medical School 

How do we define Transitions in Care? 

“Set of actions designed to ensure the 

coordination and continuity of health 

care as patients transfer between 

different locations or different levels of 

care within the same location”

Coleman EA.  Falling Through the Cracks: Challenges and 

Opportunities for Improving Transitional Care for Persons with 

Continuous Complex Care Needs.  J Am Geriatr Soc 2003;51(4):549-

555. 
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Prevalence of Post-hospital Transitions

• Hospitalized Medicare beneficiaries

– 73% -> HOME 

– 17% -> SNF or Acute Rehab

– 10% -> Different hospital or within the same hospital

• Number of transfers within 30 days

– 61% single transfer

– 18% two transfer

– 8.5% three transfers

– 4.3% four or more transfers

Coleman E, Min S, Chomiak A, Kramer A.  Posthospital Care Transitions: Patterns, 

Complications, and Risk Identification.  Health Serv Res 2004;39(5):1449-1466. 
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Why is this important? 

• Vulnerable time for patients

– Shorter length of stay 

– Possible worsening of functional impairments

– Discontinuities during their transitions

– Changes in treatment regimen

A teaching hospital of 

Harvard Medical School 

One in five experienced an adverse 

event post discharge 

• 50% used health services -> 

24% readmitted 

Adverse drug events were the most 

common type (66%) 

• Antibiotics, steroids, CV drugs,

analgesics, anticoagulants, 

AEDs 

A teaching hospital of 

Harvard Medical School 

CMAJ • FEB. 3, 2004; 

170 (3) 

• 23% patients experienced an adverse event

• 21% AEs were preventable

• 17% AEs were ameliorable

• 17% AEs resulted in readmission

• 72% of AEs were due to medications
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87% of ADEs associated with certain meds 

Almost all cases associated with new med or 

dose change 

Risk of ADE increased with number of 

medications prescribed  

A teaching hospital of 
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Number of meds per patient increased with 

each transition: (6.5 -> 10.7 -> 12.6) 

Average of 7.5 medication changes per patient 

per transition  

JAMDA 2013;14:668-672
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Case Studies 
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Patient Case 

• 74 y/o F history of COPD, tobacco use, AF, CKD, 
depression who presented to the ED with SOB and
hypoxia requiring intubation and mechanical ventilation

Admitted to the 
MICU for CAP  

Day 10: Transferred from 
ICU to the medicine floor 

and delirium was resolving 

Day 15: Quetiapine 
continued and 

prescribed at discharge 

ECHO-CT: Discussion 
about discontinuing 

quetiapine 

Day 7: Developed agitated 
ICU delirium and started 

on quetiapine 25 mg QHS 

A teaching hospital of 

Harvard Medical School 

Antipsychotics 

• Why is continuing an atypical antipsychotic 
medication on discharge an issue? 

– What are the consequences of long-term antipsychotic 
use?

• What can we do to prevent these ADEs?

A teaching hospital of 

Harvard Medical School 

Antipsychotics 

• Patients, especially the elderly, are at risk for developing 
delirium in the hospital

• Often started on antipsychotics (ie: quetiapine, 
olanzapine, haloperidol) for treatment

• Many consequences of long-term antipsychotic use:

• Due to potential long-term ADEs, the continued use of 
antipsychotics should be reevaluated

Johnson KG et al. Discharge plans for geriatric inpatients with delirium: a 

plan to stop antipsychotics? J Am Geriatr Soc. 2017;65(10):2278-2281 

Metabolic syndrome Orthostasis 

Increased falls risk QTc prolongation 

Urinary tract infections Increased cost 

Sedation 
Increased risk of death in patients 

with dementia 

A teaching hospital of 
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84.2% of ICU survivors started on an antipsychotic had the 

medication continued on transfer from the ICU 

28.6% received a prescription at hospital discharge 

Patients who received a discharge prescription were more 

likely to be discharged to a location other than home (SNF, 

inpatient rehab) 
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30.2% of patients started on a new antipsychotic were 

discharged on the antipsychotic 

12.4% of discharge summaries included instructions for 

discontinuation of the antipsychotic  

A teaching hospital of 

Harvard Medical School 

8% of patients in the ICU were started on an antipsychotic 

21% were continued on the new antipsychotic at discharge 

Discharge to a facility was identified a risk factor for 

continuation on discharge 

Identify improper medication reconciliation at transitions of 

care as contributing to inappropriate continuation 

A teaching hospital of 

Harvard Medical School 

Patient case 

• 83 y/o F with history of chronically dislocated left 
THA presenting to BIDMC for removal of the left 
THA implant and girdlestone procedure

– Discharge plan to take aspirin 81 mg BID for DVT 
prophylaxis and pantoprazole 40 mg daily for GI upset
for 4 weeks after surgery

– ECHO-CT conference
• Discussed adding a stop date to pantoprazole order

A teaching hospital of 

Harvard Medical School 

Proton Pump Inhibitors (PPIs) 

• Why is continuing PPIs on discharge an issue?

• What are the consequences of long-term PPI use?

• What can we do to prevent these ADEs?
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Proton Pump Inhibitors (PPIs) 

• PPIs are acid-suppressive medications used to treat GI symptoms such as acid 
reflux and heartburn

• PPIs may be prescribed in the hospital for various reasons (stress ulcer 
prophylaxis, GI bleed) including continuing a patient’s home medications

• PPIs have been considered safe medications, but recent research has shown 
they are associated with several ADEs

Heidelbaugh JJ et al. Overutilization of proton-pump inhinitors: what the 

clinician needs to know. Ther Adv Gastroenterol. 2012;5(4):219-232 

Increased fracture risk C. difficile infection 

Diarrhea Pneumonia

Vitamin B12 deficiency Hypomagnesemia

Rebound acid hypersecretion Increased cost 

A teaching hospital of 
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68.8% were prescribed a PPI 

inappropriately at hospital discharge 

A teaching hospital of 

Harvard Medical School 
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Patient Case 

• 55 y/o F presented to BIDMC with abdominal wall
cellulitis and drainage with concern for 
necrotizing fasciitis

– Underwent multiple surgeries including wound vac 
placement

– Discharged on large opioid requirement (50-60 mg 
oxycodone/day)

– ECHO-CT: discussion about taper down opioid
medications as tolerated and monitoring for bowel 
movements
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Opiates and Sedatives 

• What are some challenges managing patients on
opiates and other sedatives (i.e. benzodiazepines) 
in transitions of care?

• What can we do to prevent these ADEs?

A teaching hospital of 

Harvard Medical School 

Opiates and Sedatives 
• An estimated 20% of patients presenting to physician offices for non-

cancer pain receive a prescription for opioid pain medication

• Although opioids are effective for pain control, they are associated
with serious ADEs

• Older adults are more susceptible to ADEs

• Healthcare providers can ensure patients prescribed opioids and
other sedatives are taking the lowest effective dose for the shortest 
duration possible

Dowell D, Haegerich TM, Chou R. CDC guideline for prescribing opioids 

for chronic pain- United States, 2016. JAMA. 2016;315(15):1624-45 

Respiratory suppression Constipation 

Dizziness Tolerance 

Sedation Physical dependence 

Nausea/vomiting Increased falls risk 

A teaching hospital of 
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13% of patients received opiates prior to hospital 

admission and 5% received opioids while inpatient  

87% did not receive opiates prior to admission and 22% 

received opiates while inpatient 

Older adults with any opiate exposure was associated 

with poor outcomes, including longer hospital stay, and 

30 day readmissions 

A teaching hospital of 

Harvard Medical School 

91% of opioid-naive patients who had surgery received 

post-op opioids 

Of those, 9.1% had an opioid-related ADE 

Predictors of opioid-related ADEs included older age, 

disease severity, longer surgeries, and concurrent 

benzodiazepine use 
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Pearls to Avoid Pitfalls 

• Patients are at high risk of medication ADEs 
during transitions of care 

– Antipsychotics, proton pump inhibitors, and opioids  

• Critical to be clear regarding end dates and/or 
taper instructions to the next provider 

• Medication reconciliation at transitions of care 
can help to decrease overprescribing and 
medication-related ADEs 

 
A teaching hospital of 
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Learning Objectives 

Define the prevalence of COVID globally, nationally, and 
locally Define 

Recognize the societal level impact of the pandemic Recognize 

Describe common complications of COVID in hospitalized 
patients Describe 

List the current recommendations for monitoring and 
management for patients who had COVID List 

Reflect on how we can manage patients post discharge 
after being hospitalized for COVID Reflect on 

A teaching hospital of 
Harvard Medical School 

COVID-19 

• Novel coronavirus as cause of PNA identified in 
Wuhan -> rapid spread throughout China -> global 
spread 

– RNA virus, related to SARS and MERS virus  

– Entry mediated by ACE2 on host cells 

• WHO designates this as COVID-19 in Feb 2020 

– Virus causing COVID-19 known as SARS-CoV-2 

– More than 19 million confirmed cases of COVID-19 globally 

• WHO declares this as a pandemic in March 2020 
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Global Cases 

A teaching hospital of 
Harvard Medical School 

U.S. Cases 

A teaching hospital of 
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COVID-19 

• Transmission risk – incomplete understanding

– Person-to-person: respiratory droplets (<6 feet), 
contaminated surfaces, airborne (unclear) 

– Viral shedding: prior to development of symptoms (2-3 
days) -> highest in early course of illness (within 7
days) 

– Can occur from asymptomatic individuals 

– Risk dependent on exposure type: increases with 
closeness and duration of the contact
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COVID-19 

• Immunity 

– Humoral: emerging data, magnitude & durability
uncertain

– Cell-mediated: potential for durable T-cell immune 
response 

– Protective immune response?

• Animal studies suggest some protection against reinfection in 
short term 

• Lower levels or more rapid clearance of virus following 
challenge

A teaching hospital of 
Harvard Medical School 

Spectrum of infection 

Mild 

Severe 

Critical 

• No or mild pneumonia

• Dyspnea, hypoxemia, 
>50% lung involvement
on imaging within 1-2 
days 

• Respiratory failure, shock, 
multiorgan dysfunction 

A teaching hospital of 
Harvard Medical School 

Risk factors for Severity 

Established 

• Cardiovascular disease 

• Type I DM

• COPD

• Cancer 

• Chronic kidney disease 

• Obesity

• Sickle cell disease 

• Solid organ transplant state 

Possible 

• Tobacco use 

• HTN 

• Asthma (mod-severe)

• Cystic fibrosis

• Cerebrovascular disease 

• Liver disease 

• Pregnancy

• Pulmonary disease 

• Immunocompromised state 

• Type II DM 

Accessed via cdc.gov 

A teaching hospital of 
Harvard Medical School 

Greatest impact of COVID-19 

• As of June 2020:

– Nearly 22% and 34% of COVID-19 cases in the U.S. are 
in African Americans and LatinX communities 

• Mortality rate from COVID-19 is two-fold higher
in African Americans compared to White persons

• Native Americans disproportionately affected

– 18% deaths in AZ (make up 5% of the state population) 



4 

A teaching hospital of 
Harvard Medical School 

Why these disparities? 
Biomedical lens 

 • Increased prevalence of 
chronic disease in African 
Americans: DM, HTN, 
obesity, CAD

• Lower access to healthcare:
uninsured, areas with lower 
quality/frequency of medical
care 

SDH lens 

• Higher poverty rates in Native 
Americans, African Americans,
LatinX

– Frontline jobs, public 
transportation, essential 
workers, fewer options to work
from home 

• Living conditions
– Higher housing density, more 

housing insecurity, scarcity of 
potable water, and more 
multigenerational households

• Knowledge gaps
– Health literacy, LEP, justifiable 

mistrust of healthcare systems

Wieland et al. Clin Infect Dis 2020 Jun 20 

A teaching hospital of 
Harvard Medical School 

AA is a 63yom w HTN, CAD, COPD, obesity who p/w 
5d malaise/fever after his husband came down with 
COVID 19. In the last day, he has had worsening 
DOE. Vital signs in ED notable for HR 105, O2 sat 
91% on 3L NC (83% on RA). CXR with bilateral 
infiltrates.  

Which COVID complication are we most worried 
about here? 

COVID in the Hospital: Case 

A teaching hospital of 
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COVID in the Hospital: Disease 
Complications--pulmonary 

Kakrodkar et al. Cureus. 2020 

A teaching hospital of 
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He is admitted with severe COVID pneumonia. He 
requires oxygenation, avoidance of nebulized 
medications (why?), consolidation of medications 
and parsimonious diagnostic testing for infection 
control.  

What medications are indicated at this point? 

COVID in the Hospital: Case 
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COVID in the Hospital: Medical 
Management 

• remdesivir

• dexamethasone 

• ? CAP abx

• no specific contraindication 
to NSAIDs or ACE/ARBs

A teaching hospital of 
Harvard Medical School 

AA’s oxygenation is stable for a couple days, but 
then worsens abruptly, necessitating prolonged 
intubation and aggressive sedation/paralysis.  

What complications of critical care treatment 
should we be worried about in the medium to long 
term? 

COVID in the Hospital: Case 

A teaching hospital of 
Harvard Medical School 

PICS and COVID 

Inoue et al. Acute Med & Surg 2019.  

Damm et al. PulmCCM Journal, 2015.  

A teaching hospital of 
Harvard Medical School 

 He develops a VAP but eventually improves. 
Sedation is weaned and he is eventually extubated. 
Throughout hospitalization, team involves family 
remotely, implements aggressive PICS-supportive 
care, and enrolls him in a PICS prospective 
observational/supportive cohort study.  

What other organ systems could COVID affect this 
hospitalization? 

COVID in the Hospital: Case 
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COVID in the Hospital: Complications--
thrombosis 

• Abnormal coagulation studies

• Prophylaxis (some get therapeutic dosing, maybe 
even on discharge)

• Treatment (maybe longer?)

• Abnormal locations

A teaching hospital of 
Harvard Medical School 

Though there is no apparent thrombosis, he is 
started on aggressive prophylactic VTE ppx 
(enoxaparin 40mg BID).  

What other COVID-associated organ damage 
should we watch for? 

COVID in the Hospital: Case 

A teaching hospital of 
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COVID in the Hospital: Complications--
others 

• Cardiac:

– arrhythmias (fib/flutter, VT)

– myocardial injury (myocarditis, hypoxic injury, stress, 
CAD, R heart strain, cytokines)

• AKI 

A teaching hospital of 
Harvard Medical School 

He receives very careful fluid resuscitation to 
resolve ATN. Troponin is non-specifically elevated, 
he is kept on telemetry without events.  

He is discharged to post-acute care for aggressive 
rehabilitation.  

What are the priorities now? How can we work 
together to improve AA’s outcomes? 

COVID in the Hospital: Case 
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Post-COVID Hospitalization 

• Respiratory/dyspnea, deconditioning

• Post intensive care syndrome (PICS)
– Psychiatric
– Cognitive 
– Functional 

• Social (including isolation), financial

• Delirium 

• Infection control, including rationalizing medications and 
minimizing transfers 

A teaching hospital of 
Harvard Medical School 

Learning Objectives 

Define the prevalence of COVID globally, nationally, and 
locally Define 

Recognize the societal level impact of the pandemic Recognize 

Describe common complications of COVID in hospitalized 
patients Describe 

List the current recommendations for monitoring and 
management for patients who had COVID List 

Reflect on how we can manage patients post discharge 
after being hospitalized for COVID Reflect on 
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Questions?  




