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Learning objectives 

• identify areas in clinical medicine where new strong evidence 
has been uncovered that may affect geriatric practice

• describe the results of a critical appraisal of this evidence 
including limitations and pitfalls of published articles; 

• discuss clinical advances in caring for older adults from a review 
of recent select peer-reviewed journal articles.



Learning objectives 

• Identify areas in clinical medicine where new strong evidence has been uncovered 
that may affect geriatric practice. 

• Describe the results of a critical appraisal of this evidence including limitations and 
pitfalls of published articles. 

• Discuss clinical advances in caring for older adults (including pharmaceutical and 
non-pharmaceutical interventions) based on a review of recent select peer-
reviewed journal articles. 

• Discuss highlights of the 2023 update to the American Geriatrics Society (AGS) 
Beers Criteria for Potentially Inappropriate Medication (PIM) Use in Older Adults. 
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Adverse Drug Events (ADEs)

• 100,000 annual hospitalizations for older adults with ADEs
• The top three offending drugs cause 2/3 of these 

hospitalizations
• They are:
o Warfarin
o Insulin
o Oral hypoglycemic drugs





Beers Criteria - Introduction

• Originally conceived of in 1991 by the late Mark Beers, MD, a geriatrician 

• Catalogues medications that cause side effects in the elderly due to the 
physiologic changes of aging. 

• 2023 version is the 7th overall update and 4th since AGS involvement in 2011 

• An explicit list of PIMs that are best avoided by older adults in most 
circumstances or under specific situations, such as certain diseases, conditions, 
or care settings



Beers Criteria – Intended use

• To be applied to adults 65 years old and older in all ambulatory, acute, 
and institutionalized settings of care, except hospice and end-of-life care 
settings. 

• The intention of the AGS Beers Criteria® is to: 
1) reduce older adults’ exposure to Potentially Inappropriate 

Medications (PIMs) by improving medication selection; 
2) educate clinicians and patients; and 
3) serve as a tool for evaluating quality of care, cost, and patterns of 

drug use in older adults.



Beers Criteria – Intended use

• Guideline for identifying medications (when risks often outweigh benefits)
• Blunt instrument, unable to delineate all specialized use cases and possible exceptions 
• Not meant to supersede clinical judgment or an individual patient’s values and needs 
• Not meant to be applied in a punitive manner.
• Underscore importance of 

o a team approach to prescribing and 
o the use of non-pharmacological approaches and 
o having economic and organizational incentives for this type of model

• Not applicable in all circumstances (i.e., patients receiving palliative and hospice care)  

• If a provider is not able to find an alternative and chooses to continue to use a drug on this 
list in an individual patient, designation of the medication as potentially inappropriate can 
serve as a reminder for close monitoring and periodic review.



J Am Geriatr Soc. 2024;72:3–7.



2023 UPDATES

Criteria are organized into the same five general categories that were 
used in the 2019 update:

• Medications considered as potentially inappropriate (Table 2);
• Medications potentially inappropriate in patients with certain 

diseases or syndromes (Table 3);
• Medications to be used with caution (Table 4);
• Potentially inappropriate drug–drug interactions (Table 5); and
• Medications whose dosages should be adjusted based on renal 

function (Table 6).



2023 UPDATES 

• Medications removed due to low usage in the U.S. (but still considered to be PIMS) 

• Summary box for criteria for anticoagulants (warfarin, rivaroxaban, and dabigatran) 
has been added (Box 1). 

• Table 7 is a list of drugs with strong anticholinergic properties referred to in Tables 2, 
3, and 5. 

• A summary of modifications and additions to the criteria is shown in Tables 9 and 10. 

• In Table 2, the rationale for anticholinergic drugs to avoid has been expanded to 
recognize the risks associated with concurrent use (cumulative anticholinergic 
burden). 



2023 UPDATE – Noteworthy changes

Use of aspirin for the primary prevention of cardiovascular disease 
(CVD) in older adults

• Changed from “use with caution” to “avoid initiating” aspirin for the 
primary prevention of CVD in older adults (in agreement with the USPSTF 
recommendation) 

• For older adults who are already taking aspirin for primary prevention, 
deprescribing be considered, pending new data



2023 UPDATE – Noteworthy changes
Direct-acting oral anticoagulants (DOACs) 

• Recommendation for rivaroxaban has changed from “use with caution” to 
“avoid” for long-term treatment of nonvalvular atrial fibrillation (AF) and 
venous thromboembolism (VTE) 

• Observational studies and network meta-analyses – rivaroxaban confers a higher risk of major 
and GI bleeding in older adults than other (DOACs), particularly apixaban, but also dabigatran. 

• Recommendation for dabigatran remains as “use with caution” for the long term treatment of 
nonvalvular atrial fibrillation and VTE because of evidence suggesting an increased risk of GI 
and major bleeding compared with alternatives such as apixaban. 

• There may be circumstances when rivaroxaban may be a reasonable choice (other clinical 
conditions; when a once-daily DOAC is necessary to facilitate medication adherence) and that 
all DOACs have a lower risk of intracranial hemorrhage than warfarin. 



2023 UPDATE – Noteworthy changes

• Warfarin has been added to Table 2 as a medication to be avoided when starting initial 
therapy for VTE or nonvalvular AF unless alternatives (e.g., DOACs) are C/I or there are 
substantial barriers to the use of an alternative. 

• The distinction between starting warfarin as initial therapy versus maintaining warfarin 
among current long-term users (especially those with well-controlled international 
normalized ratio [INR] levels) reflects different evidence for these scenarios as well as 
considerations of shared decision-making. 

• AGS and the expert panel recognize that cost and access will continue to be a factor in 
individualized decision-making between warfarin and DOACs and among different DOACs until 
payment policies are enacted that support equitable access for all individuals regardless of 
their economic and insurance status. 



2023 UPDATE – Noteworthy changes

Initiation and continuation of estrogen in postmenopausal women

• The initiation of oral and transdermal estrogen is to be avoided in older 
women; topical vaginal estrogen remains appropriate for its major 
indications of symptomatic vaginal atrophy or urinary tract infection 
prophylaxis. 

• Deprescribing should be considered for older women already using 
nonvaginal estrogen replacement.



2023 UPDATE – Noteworthy changes

Sulfonylureas

• Recommendation expanded to avoid all sulfonylureas as first- or second-line 
monotherapy or add on-therapy (higher risk of cardiovascular events, all-cause 
mortality, and hypoglycemia) 

• Possibility of substantial barriers to or pressures opposing the recommendation, 
including financial ones 

• If a sulfonylurea must be used, then a short-acting agent is preferred because of the 
higher risk of prolonged hypoglycemia with longer-acting sulfonylureas (e.g., 
glimepiride, chlorpropramide, or glyburide, which is also known as glibenclamide). 



2023 UPDATE – Noteworthy changes

Drug-drug interaction

• Use of multiple agents with anticholinergic activity - concurrent use of ≥3 
CNS-active drugs from specific therapeutic categories (which now include 
skeletal muscle relaxants) 

• Addition of SSRIs to the list of warfarin drug–drug interactions (increased risk 
of bleeding)



2023 UPDATE – Noteworthy changes

Avoid or reduce dosage with reduced kidney function

• The criterion for apixaban has been removed given the evidence for its safe 
use in patients with end-stage renal disease. 

• Rivaroxaban’s dosing in reduced kidney function is variable and is based on 
indication; thus, the criteria refer to the product label. 

• Baclofen has been added with a recommendation to avoid its use when eGFR 
is <60 mL/min because of the increased risk for encephalopathy in older 
adults. 



2023 UPDATE – Noteworthy changes

Avoid OR Use with Caution
• Dextromethorphan/quinidine added to the list of drugs to avoid in patients with 

heart failure (concerns about QT prolongation) 

• Opioids added to the list of drugs that can exacerbate delirium (avoid) 

• Sodium-glucose co-transporter-2 (SGLT2) inhibitors to be used with caution because 
of the increased risk of urogenital infection and euglycemic diabetic ketoacidosis, 

• Avoid antipsychotics and other medications for behavioral problems of dementia 
and delirium as their use is frequently associated with harm 

• Consider non-pharmacological approaches: e.g., Describe, Investigate, Create, 
Evaluate (DICE) approach to manage behavioral problems of dementia 



2023 UPDATES 

Applying the criteria to practice 

• Recognize heterogeneity in experience of medication related harms in older adults 

• Avoid misinterpretation; many criteria note exceptions and other considerations 

• Review each medication within the context of a patient’s entire medication list 

• Consider non-pharmacologic interventions 

• Shared decision making (incorporate patient’s preferences, values, treatment goals) 



2023 UPDATES 

Deprescribing

• Deprescribing skills

• Deprescribing resources 
o https://deprescribing.org/resources/—  
o https://www.deprescribingnetwork.ca/professionals 

• Systemic solutions, e.g., adoption of the CancelRx Script Standard to 
communicate to pharmacies when a drug is stopped and should no longer be 
refilled. 

https://deprescribing.org/resources/%E2%80%94
https://www.deprescribingnetwork.ca/professionals






2023 UPDATES

• Expanded and validated by an international European panel of 
experts in geriatric pharmacotherapy (11 academic geriatricians in 8 
countries) – (previous versions: Ireland, U.K.)

• Version 3, has 190 criteria; much larger than version 2 (114 criteria) 
• 133 STOPP criteria
•   57 START criteria 

• START criteria are designed to detect potential prescribing omissions 
(PPOs) which represent another critically important aspect of 
inappropriate prescribing, i.e., undertreatment or failure to prescribe 
appropriate medications despite clear and valid indications.





Mapping PIMs in older adults using the ATC 
classification system

• Used the Anatomical Therapeutic Chemical (ATC) Classification 
System, a hierarchical classification system, to map PIMs from eight 
distinct guidelines and tools (2019 Beers Criteria, Screening Tool for 
Older Person's Appropriate Prescriptions [STOPP], STOPP-Japan, 
German PRISCUS, European Union-7 Potentially Inappropriate 
Medication [PIM] list, Centers for Medicare & Medicaid Services 
[CMS] High-Risk Medication, Anticholinergic Burden Scale, and Drug 
Burden Index).



Mapping PIMs in older adults using the ATC 
classification system

Key points

• The crosswalk study enables standardized comparison of medications 
across guidelines and tools, improving the reliability and validity of 
potentially inappropriate medication (PIM) research.

• The crosswalk assists in identifying potentially inappropriate 
medications involved in prescribing cascades and other emerging 
concepts, informing deprescribing interventions.





ATC Classification

• In the Anatomical Therapeutic Chemical (ATC) classification system, 
the active substances are divided into different groups according to 
the organ or system on which they act and their therapeutic, 
pharmacological and chemical properties. 

• Drugs are classified in groups at five different levels.



WHO’s ATC Classification

• ATC 1st level: fourteen main anatomical or pharmacological groups 

• ATC 2nd level: Pharmacological or Therapeutic subgroup

• ATC 3rd& 4th levels: Chemical, Pharmacological or Therapeutic subgroup

• ATC 5th level: Chemical substance

The 2nd, 3rd and 4th levels are often used to identify pharmacological subgroups when that is 
considered more appropriate than therapeutic or chemical subgroups.

https://www.who.int/tools/atc-ddd-toolkit/atc-classification 

https://www.who.int/tools/atc-ddd-toolkit/atc-classification


The complete classification of metformin:

Medicinal substances are classified according to their main therapeutic use on the basic principle of only one 
ATC code for each medicinal product (as defined by route of administration and in some cases strength).



The classification of verapamil:

In many ATC main groups, pharmacological groups have been assigned on the 2nd, 3rd and 4th levels 
allowing drugs with several therapeutic uses to be included, without specifying the main indication.
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Methods
Study design and population: 

• Retrospective, data-only cohort study that was conducted within the Kaiser 
Permanente (KP) Northern California (NC) and Southern California (SC) regions.

• Older adults 65 years or older who newly filled either a baclofen or tizanidine 
prescription during the cohort identification period (2016—2018) AND were 
diagnosed with musculoskeletal pain. 

Exclusion Criteria

• Patients were excluded if they received intrathecal baclofen during the study period 
or were initiated on both study drugs on the index date. 

• Patients were also excluded if they had a diagnosis of alcohol or substance use 
disorder, dementia, or multiple sclerosis (or other types of spinal involvement) within 
the 2 years prior to the index date. 



Methods

Follow-up: 

• The follow-up period started from the index date until the first 
occurrence of any of the following events: end of the index drug 
exposure based on days' supply of the last prescription, end of 
membership, death, or the study end date (December 31, 2019). 

Outcomes studied: 

• New incidence of injury and new incidence of delirium.





Results 



Results 



Results 
• After adjusting for covariates, baclofen users had a risk of injury that 

was 56 percent greater than that of tizanidine users (adjusted HR = 
1.56, 95% CI 1.21–1.96, p < 0.001).

• Other significant risk factors for injury included age over 76, having CKD 
stages 3–5, or having a history of a recent injury. 

• After accounting for covariates, baclofen users had a significantly 
higher risk of delirium compared with tizanidine users (adjusted HR = 
3.33, 95% CI 2.11–5.26, p < 0.001). 

• Other significant risk factors for the delirium outcome included being 
age over 76, having CKD stage 3–5, recent injury, recent antidepressant 
use, and recent antipsychotic use.



Strengths: 
• Large data set with continuity of records
• Statistical analysis
Limitations:
• Retrospective non-randomized study: multiple residual confounding variables 
• Selection bias between the two groups, (tizanidine group had more comorbid 

conditions and worse kidney functions)
• No stratification based on cumulative dose 
• Did not include non-exposure group 
• Did not adjust for medications used during follow-up 
• Omitted opioids that may contribute to delirium per recent Beers criteria update 
• Relied on diagnoses codes for injury and delirium but did not do chart review. 



Conclusion 

• When used to treat musculoskeletal pain in older adults, baclofen is 
associated with significantly higher incidences of injury and delirium 
compared to tizanidine.

• Although neither medication is listed in the AGS Beers Criteria for 
potentially inappropriate medication use in older adults, both 
medications, especially baclofen, carry risks for neuropsychiatric effects, 
such as injury and delirium, and should be used with caution in older 
individuals. 





Methods

Study design and population: 

• New-user, active-comparator cohort study using electronic health record data 
from Geisinger Health (2005 –2018). 

• Older adults (aged 65 years or older) with a new prescription for baclofen, 
tizanidine, or cyclobenzaprine. 

• Two comparisons: (i) new users of baclofen versus new users of tizanidine and 
(ii) new users of baclofen versus new users of cyclobenzaprine. 

• The study cohort comprised 2205 new baclofen users, 1103 new tizanidine 
users, and 9708 new cyclobenzaprine users from 2005 to 2018. The median 
(IQI) duration of prescription was 111 (49–253) days for baclofen, 114 (50–290) 
days for tizanidine, and 114 (46–275) days for cyclobenzaprine.



Methods

Exclusion Criteria

• Prior falls or fractures

• No recent serum creatinine level

• End stage kidney disease: Dialysis, status post transplant 

Outcomes studied: 

• The primary outcome was a clinical encounter (defined as an emergency 
department visit, hospitalization, or outpatient visit) with fall. 

• The secondary outcome was a clinical encounter with fracture. 



Results 

• In IPTW analyses, the risk of fall was higher in older adults newly 
treated with baclofen (incidence rate, 108.4 [95% CI, 91.3–129.4] per 
1000 person-years) compared to those treated with tizanidine 
(incidence rate, 61.9 [95% CI, 46.1–84.8] per 1000 person-years) with 
SHR of 1.68 (95% CI, 1.20–2.36). 

• In IPTW analyses, the risk of fall was similar between new baclofen 
users (incidence rate, 78.3 [95% CI, 63.6–97.0] per 1000 person-years) 
and new cyclobenzaprine users (incidence rate, 65.1 [95% CI, 58.5–
72.5] per 1000 person-years) with SHR of 1.17 (95% CI, 0.93–1.47].



Results 

• Older adults newly treated with baclofen had a similar risk of fracture 
as those newly treated with tizanidine (SHR, 0.85 [95% CI, 0.63–1.14]).  

• Similarly, the risk of fracture was not different between new baclofen 
users and cyclobenzaprine users (SHR, 0.85 [95% CI, 0.67–1.07]). 



Conclusion
• Baclofen was associated with a higher risk of fall compared to 

tizanidine, but not compared to cyclobenzaprine. 

• The risk of fracture associated with baclofen was similar to tizanidine 
and cyclobenzaprine.

Additional Comments 
Baclofen has been newly added as a drug that should be avoided or have its 
dosage reduced with decreased kidney function (eGFR <60mL/min/1.73 m2) 
in the American Geriatrics Society 2023 updated AGS Beers Criteria® based 
on its encephalopathy risk.
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Background and Methods
• Age is a major risk factor for venous thromboembolism (VTE), yet patients aged 

≥90 years are under-represented in clinical trials of anticoagulant therapy. 

• Data from the Registro Informatizado Enfermedad TromboEmbὀlica (RIETE), an 
ongoing global observational registry of patients with objectively confirmed 
acute VTE was analyzed. 

• The RIETE investigators for this study are from France and Spain. 

• Primary objective was to describe clinical outcomes, including the rates of VTE 
recurrence, major bleeding events, and mortality, during the first 3 months of 
anticoagulant treatment for VTE. These data were compared by age category 
(patients aged ≥90 years versus those aged <90 years).



The Computerized Registry of Patients with Venous Thromboembolism (RIETE) is an 
internet database, where clinical information of patients with venous thromboembolism 
(VTE) is entered and maintained. https://rieteregistry.com/welcome/ 

https://rieteregistry.com/welcome/


RIETE was set up in March 2001 in 25 Spanish hospitals. Now it includes 26 countries.



Numbers in 
parenthesis are 
percentages.





Results
• From January 2001 to October 2022, 96,701 patients were registered in 

RIETE, of whom 3262 (3.4%) were aged ≥90 years. 

• Patients aged ≥90 years were less likely to be men, and to have experienced 
cancer or recent surgery, but more likely to manifest immobility, chronic 
heart failure, anemia, renal insufficiency, or dementia than those aged <90 
years. 

• Most (99.6%) patients aged ≥90 years were receiving anticoagulant 
therapy. 

• For initial therapy, patients were principally treated with heparins, 
regardless of age category (92%), followed by DOACs (approximately 4%).







Results

• During the first 3 months, 26 patients aged ≥90 years developed VTE 
recurrences, 116 experienced major bleeding, and 564 died. 

For those > 90 years:

• Among patients initially presenting with pulmonary embolism (PE), deaths 
due to PE exceeded those due to fatal bleeding (76 vs. 19). 

• Among those initially presenting with isolated deep-vein thrombosis (DVT), it 
was the reverse (2 vs. 11 deaths). 

• No significant differences in 3-month outcomes between those treated with 
DOACs and those on VKAs for long-term therapy of VTE.



Key Points

Patients aged ≥90 years represent a very special population requiring particular 
attention for therapeutic management of VTE events. 

Patients aged ≥90 years are more than 3.60-fold more likely to experience fatal 
PE, and 3.22-fold more likely to experience fatal bleeding than patients aged 
<90 years. 

Patients aged ≥90 years who presented with isolated DVT had a higher risk of 
fatal bleeding than fatal PE during the first 3 months. 

Conversely, among patients aged ≥90 years who presented with PE, the risk 
of death from PE outweighed the risk of fatal bleeding during the first 3 
months of follow-up (particularly in the first month). 



Strengths: 
• RIETE registry 
• Observational data about overview of the therapies used practice and the 

frequency of associated events (VTE recurrence or major bleeding).

Limitations:
• Observational study
• Lack of frailty status 
• Lack of data on concomitant therapies 
• Underrepresentation of 90 y.o. by under diagnosis of VTE and burden  of 

comorbidities 



Conclusions 

In patients aged ≥90 years, the difference in the outcome of 
anticoagulant treatment depending on the initial presentation of VTE 
could suggest a need for different management approaches.
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STATIN categories

• Lipophilic statins include simvastatin, lovastatin, and 
atorvastatin. 

• Hydrophilic statins include pravastatin, fluvastatin, and 
rosuvastatin.



Statin Dosing and ACC/AHA Classification of Intensity





Common reasons to alter statin use

Changing health status / function

Shifting treatment goals and preferences

Actual or perceived adverse effects

Patient inquiry

Routine medication review

Limited evidence of benefits and harms of statins among >75 yo with 
multimorbidity and frailty



Outcome measures
Primary:

• All-cause mortality
• CV mortality
• Major adverse cardiovascular events (MACE) composite
• Individual MACE components: MI, transient ischemic attack, stroke, 

revascularization  

Secondary:

• Adverse effects
• Quality of life
• Pill burden 



Certainty of evidence

• Very low: discontinuation might have an effect on outcome but we 
are very uncertain 

• Low: discontinuation might affect the outcome

• Moderate: discontinuation probably affects the outcome

• High certainty evidence: discontinuation has an effect on the 
outcome



Process

• Database search, years of publication 1946-2023 August 

• 8369 studies screened – 319 reviewed in full – 36 met eligibility 

• (Refer to Table 1 of the article) 

• Studies grouped by design: 35 non-randomized, 1 RCT

• Categorized by patient population: primary prevention (4), 
secondary prevention (12), mixed prevention (7) 



Summary of findings
• 35 non-randomized studies and 1 RCT that examined the effects of statin 

discontinuation. 
• Among people with limited life expectancy, evidence from one RCT suggested 

that statin discontinuation probably did not have any effect on mortality at 60 
days or CV events at 1 year. 

• Data from non-randomized studies consistently suggested that statin 
discontinuation might be associated with a relative increase in the risk of all-
cause mortality, CV mortality, and the composite of major adverse CV events 
compared with continuing statins. 

However, there  were concerns around risk of bias, such as the potential for 
confounding by indication (i.e., statins might have been discontinued because 
people were in poorer health, and poor health could be the cause of an increased 
risk of adverse events rather than statin discontinuation alone.



Limitations

• Concerns around risk of bias: potential for confounding by indication (i.e. 
statins might have been discontinued because people were in poorer health, 
and poor health could be the cause of increased risk of adverse events)

• Absolute risk of outcomes largely unclear 
• Variability in outcome rates and baseline risk in different studies (likely 

reflects differences in setting, patient population, duration of follow-up; 
several studies examined effects of stain discontinuation immediately after 
an incident CV event)

• Non-randomized studies primarily used pharmacy claims data to define 
discontinuation (potential for misclassification and do not identify why a 
statis was discontinued) 



Key Points

• Decision to continue or stop a statin should be considered a 
preference-sensitive decision (persons individual healthcare goals and 
treatment preferences are incorporated into decision-making)

• Evidence (or lack thereof) on starting statins in 70+ yo may not be as 
applicable to the decision to discontinue statins



Key Points

• Guidelines suggest it is reasonable to continue statins among people 
who are relatively healthy, functioning independently, and have longer 
life expectancy 

• For older persons with limited life expectancy, statin discontinuation 
may be reasonable  

• There is stronger evidence of potential benefit for those taking statins 
for secondary prevention than for primary prevention 





Study Design, Methods

• Data extracted using EHRs from the clinical management system of the 
Hong Kong Health Authority 

• Analysis included all adult patients older than 60 years without 
preexisting diagnosed CVDs and who met indications for statin treatment 
in each calendar month from January 2008 to December 2015. 



Study Design, Methods

• Intervention = initiation of statin therapy

• Statin therapy was defined as the treatment with any dose of 
simvastatin, atorvastatin, fluvastatin, rosuvastatin, lovastatin, 
pitavastatin, and/or pravastatin. 

• The outcomes of interest included the overall incidence of major 
CVDs (that is, a composite outcome of myocardial infarction, heart 
failure, and stroke), these 3 CVD subtypes, all-cause mortality, and 
major adverse events (myopathies and liver dysfunction). 



Study Design, Methods

• The major indications for statin therapy were persons with 0 to 1 
CVD risk factors, (including hypertension, obesity, smoker, and 
impaired fasting glycaemia) with low-density lipoprotein cholesterol 
(LDL-C) level of 4.1 mmol/L (160 mg/dL) or greater, or persons with 2 
or more CVD risk factors with LDL-C level of 3.4 mmol/L (130 mg/dL) 
or greater, or persons with coronary heart disease (CHD) risk 
equivalents (including diabetes mellitus, peripheral vascular disease, 
hypertensive heart disease, hypertensive chronic kidney disease, 
hypertensive retinopathy, and diabetic retinopathy) and LDL-C level of 
2.6 mmol/L (100 mg/dL) or greater.



REMINDER: 
HR < 1 
indicates 
decreased 
risk.



Limitations: 
• Factors of diet and physical activity, may exist.

Conclusion: 
• Reduction for CVDs after statin therapy were seen in patients aged 75 

years or older without increasing risks for severe adverse effects. 

• Of note, the benefits and safety of statin therapy were consistently 
found in adults aged 85 years or older.





REFERENCE: https://www.uspreventiveservicestaskforce.org/uspstf/about-uspstf/methods-and-processes/grade-definitions  

https://www.uspreventiveservicestaskforce.org/uspstf/about-uspstf/methods-and-processes/grade-definitions


USPSTF 2022 UPDATE
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Background

• Little evidence exists about the comparative effects of first-
line antihypertensive medications (i.e., renin-angiotensin-
aldosterone system inhibitors (RAASi), amlodipine, or 
thiazide diuretics) in older adults with limited life expectancy. 

• Authors compared the rates of injurious falls and short-term 
cardiovascular events between different first-line 
antihypertensive medication classes in adults receiving care 
in nursing homes (NH). 



Methods

• This was a retrospective cohort of Medicare fee-for-service 
beneficiaries receiving care in NHs. Patients newly dispensed 
first-line antihypertensive medications were identified using 
Part D claims (2015–2018) and linked with clinical assessments 
(i.e., Minimum Data Set). 

• Fall-related injuries (FRI), hip fractures, and major adverse 
cardiac events (MACE) outcomes were identified using 
hospitalization claims. Patients were followed from the date of 
antihypertensive dispensing until the occurrence of outcomes, 
death, disenrollment, or 6-month follow-up. 





Results
• Cohort included 16,504 antihypertensive users 
 (RAASi, n = 9574; amlodipine, n = 5049; thiazide, n = 1881). 
• Mean age was 83.5 years (± 8.2),
• 70.6% were female, and 
• 17.2% were non-white race. 

• During a mean follow-up of 5.3 months, 
o 326 patients (2.0%) experienced an injurious fall, 
o 1590 (9.6%) experienced MACE, 
o and 2123 patients (12.9%) died. 



Results

• The intention-to-treat IPTW hazard ratio (HR) for injurious falls for 
amlodipine (vs RAASi) use was 0.85 (95% confidence interval (CI) 
0.66–1.08) and for thiazides (vs RAASi) was 1.22 (95% CI 0.88–1.66). 

• The rates of MACE were similar between those taking 
antihypertensive medications. 

• Thiazides were discontinued more often than other classes; however, 
inferences were largely unchanged in as-treated analyses. 



Conclusions

Older adults with limited life expectancy experience similar rates 
of injurious falls and short-term cardiovascular events after 
initiating any of the first-line antihypertensive medications.



Key points

• In a large, observational study of patients who received care in a 
nursing home, there was no clear difference in the rate of injurious 
falls or short-term cardiovascular events between patients who were 
newly prescribed reninangiotensin aldosterone system inhibitors 
(RAASi), amlodipine, or thiazides over 6-month follow-up.

• Thiazides were discontinued more often than other classes.



Practice Implications

• When selecting a first-line antihypertensive medication for older 
adults with multimorbidity, there appears to be no clear differences in 
the rates of injurious falls or short-term cardiovascular events 
between renin-angiotensin aldosterone system inhibitors, 
amlodipine, and thiazides.

• Treatment decisions should instead be informed by co-indications, 
such as heart failure, or monitoring requirements, like phlebotomy.
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Median (range) follow-up duration was 23 (9-65) weeks for the deprescribing group 
and 21 (5-77) weeks for the stable users.
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Since the most recent LTC physical activity consensus, articles
evaluating the effects of physical activity in LTC have been 
published. 

Thus, an update of the physical activity recommendations in 
LTC needed, which should focus on the personalization of 
physical activity programs based on needs, according to level 
of dependence. 







8





LACE Index for Readmission

Predicts 30-day readmission 
or death in patients on 
medicine and surgery wards.
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Importance of Reliable and Valid Tools
• Use of appropriate, reliable, and valid prognostic tools is important. 

• Clinician predictions are often inaccurate 

• With use of such tools, healthcare providers can evaluate more precisely a patient’s probable 
disease progression, expected survival duration, and palliative care requirements →  →  →  → 
enhances the precision of care planning and resource allocation. 

• Reliable tools ensure that results are consistent and reproducible, thereby minimizing the risk of 
errors and disparities in the care provided. 

• Valid tools, having undergone rigorous validation against established standards and expert 
consensus, instill confidence in the precision of prognostic information. 

• These tools facilitate open and empathetic communication between healthcare professionals and 
patients, fostering shared decision-making and ultimately improving the delivery of patient-
centered care.



Importance of Reliable and Valid Tools (cont’d)

• Reliability refers to whether an assessment instrument gives the same 
results each time it is used in the same setting with the same type of 
subjects. Reliability essentially means consistent or dependable results.  

• Validity refers to the extent to which an instrument measures 
what it was intended to measure. Therefore, an instrument is 
considered "valid" if it measured what it set out to measure. 



C.A.R.I.N.G. criteria 
 - see TABLE 3 IN A practical tool to identify patients who may benefit from a 
palliative approach the CARING criteria JPSM 2006

• Set of prognostic criteria that identifies persons near the end of life

 Sensitivity 79%  (if high false negatives, then low sensitivity) 
 Specificity 75%  (if high false positives, then low specificity) 

• Can be used for quick identification of the risk for one-year mortality following the index 
hospitalization 

• Based on a hospitalized veteran population 



C.A.R.I.N.G. criteria

• Cancer as a primary diagnosis, 10 points; 
• Admissions (>2) to the hospital in the past year for a chronic illness, 3 

points;   (weaker predictor)
• Residence in a nursing home, 3 points;  (weaker predictor)
• ICU admission with MOF, 10 points;
• Noncancer hospice = meeting > 2 of the National Hospice and Palliative 

Care Organization’s (NHPCO), 12 points;
• Guidelines  

AND
• Age divided into quartiles: <55 years, 0 points; 55—65 years, 1 point; 66--

75 years, 2 points; and >75 years, 3 points; 



C.A.R.I.N.G. criteria   - Applications 

• rapidly identify patients with a limited life expectancy who stand 
to benefit the most from a palliative approach 

• important tool for identifying appropriate patient populations for 
research aimed at addressing barriers to pain, symptom 
management, goals discussions, and advance care planning



P-CaRES (Palliative Care Rapid Emergency Screening tool 

- see FIGURE 6 IN Screening Tool to Identify Emergency Department Patients With 
Significant Palliative Care Needs Academic Emer Med 2015



P-CaRES (Palliative Care Rapid Emergency Screening tool 

Objective: A screening tool for use by ED providers to identify ED patients with 
significant PC needs. A positive screen would result in an inpatient PC 
consultation. 

An initial screening tool was developed based on a critical review of the literature. 
Content validity was determined by a two-round modified Delphi technique using 
a panel of PC experts.



P-CaRES (Palliative Care Rapid Emergency Screening tool 

Reliability (88.7%) 

The P-CaRES tool involves two straightforward steps. The first step identifies 
whether the patient has a life-limiting condition. The second step determines if 
the patient has two or more unmet palliative care needs. 

While the P-CaRES tool was not originally designed for prognostication, it includes 
an element of prognostication in the second step, where clinicians are asked the 
“surprise question": “Would I be surprised if this patient died in the next 12 
months?” 



P-CaRES (Palliative Care Rapid Emergency Screening tool 

Among older adults admitted to the hospital, those who met the criteria for 
inpatient palliative care consultation according to the P-CaRES tool faced a 
fourfold increase in the likelihood of passing away within six months, in 
comparison to individuals who did not meet these criteria. 

The median survival period for those meeting the criteria was 122 days, with age 
being identified as an independent predictor of mortality within the six-month 
timeframe. 

(Paske et al., 2021)
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28 nursing homes with a total of 28,956 residents



OTHER ISSUES: 

• Does this impact incidence of infections caused by MDROs? 
• What about negative effects of chlorhexidine use, such as increased 

risk of infection with MRSA harboring qacA and qacB genes and with 
chlorhexidine-resistant Klebsiella pneumoniae? 

• Expense, training, commitment…
• Data are lacking with regard to the risk or benefit of prolonged 

bathing with chlorhexidine products, and although there were few 
adverse events in this cohort (most of which were skin irritation), 
ongoing assessment of the effect of chlorhexidine on residents’ skin 
and the emergence of resistance that could render chlorhexidine 
ineffective with continued use needs to be evaluated ….
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THANK YOU for LISTENING!



The presentation objectives were met

Content was presented in an effective manner

Content pertained to my practice 

Content provided practical approaches to implementation 

Presentation style facilitated my learning 

Content presented was balanced and unbiased  

PLEASE DO NOT FORGET TO COMPLETE THE EVALUATION FOR THIS SESSION.
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