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Falls…what doesn’t work
• Vitamin D (Appel LJ, et al.)
• Study type: RCT
• Outcome: Time to first fall or death
• Participants: 688 community dwelling adults, ≥70yo,
increased fall risk, low Vitamin D level
• Control: 200IU Vitamin D3 daily
• Intervention: 1000IU, 2000IU, or 4000IU Vitamin D3
daily
• Treatment period: 2yrs
• Outcome: Vitamin D supplementation at doses of
1000 IU daily or higher did not prevent falls, and fall
risk increased with higher doses

Falls…what doesn’t work
• Vitamin D (Leboff MS, et al.)

• Study type: RCT (VITAL Trial: original outcomes
were CV events and cancer)
• Outcome: ≥2 falls and falls resulting in a doctor
or hospital visit
• Participants: 25,871 community dwelling adults,
mean age 67.1yo, normal to low Vitamin D
level, no cancer/CVD
• Control: Placebo
• Intervention: Vitamin D3 2000IU daily
• Treatment period: Median 5.3yrs
• Outcome: No decreased fall risk
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Falls…what doesn’t work
• Multifactorial intervention (Bhasin S, et al.)
• Study type: Clustered RCT (Divided between 86
primary care practices)
• Outcome: Time to first serious fall injury
• Participants: 5451 community dwelling adults,
≥70yo, increased fall risk
• Control: Enhanced usual care
• Intervention: Multifactorial intervention
• Follow-up period: Maximum 44 months
• Outcome: No significant difference in serious
fall injury, rate of hospitalization, or death.

Falls…what may help
• Orthostatic blood pressure and gait (Briggs
R, et al.)
• Study type: Cross-sectional
• Outcome: Association of orthostatic BP and
gait
• Participants: 4311 community dwelling adults,
mean age 62.2yo, 20% with orthostatic
hypotension
• Measurements: Orthostatic hypotension and
spatiotemporal gait
• Outcome: Orthostatic hypotension is
independently associated with poorer gait
performance
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Take Home Points
Vitamin D supplementation and fall
prevention education/interventions aren’t
effective at reducing falls.
Orthostatic blood pressure can affect gait
and should be addressed in older patients
due to its potential to increase fall risk.

Osteoporosis
• Bisphosphonates beyond 5 years (Izano MA, et
al.)
• Study type: Retrospective cohort
• Outcome: Hip fracture
• Participants: 29,685 women, mean age 71yo,
completed 5yrs of bisphosphonate therapy, 2% hx
hip fx, 11% hx major osteoporotic fx, 37%
osteoporosis
• Exposure: Stopping bisphosphonate at study entry,
stopping after 2 more years, continuing for 5 more
years
• Follow-up period: 5yrs
• Outcome: ~2% 5yr occurrence of hip fx, no
significant difference between groups

Osteoporosis
• Bisphosphonates (BP) and atypical femur
fracture risk (Black DM, et al.)
• Study type: Retrospective cohort
• Outcome: Atypical femur fracture (AFF)
• Participants: 196,129 women, ≥50yo, (53% white,
24% Hispanic, 14% Asian, 6% Black, 3% other)
• Exposure: Oral or IV BP (<3m to >8yrs)
• Follow-up period: 10yrs
• Outcome: Fragility fracture prevention >> AFF risk.
AFF risk factors: increased age, Asian ethnicity,
steroid use. AFF risk declines rapidly after BP
discontinuation.
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*Black women had
only two atypical
femur fractures
prevention inclusion
in risk-benefit
calculation.

AFF Evaluation
• No or minimal preceding trauma
• Symptoms: persistent groin/thigh pain, limb
shortening/swelling, ecchymoses
• Imaging findings: focal cortical thickening
and a transverse fracture on the lateral
side are most accurate findings
• Always evaluate contralateral femur
• Affected by AFF in 28% of cases (1mo – 4yrs)

Complete AFF with
transverse orientation,
medial spike, and cortical
thickening

Incomplete AFF with of
lateral cortex with femoral
bowing and focal cortical
thickening
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AFF Management
• STOP bisphosphonate
• Conservative management: calcium,
vitamin D, and anabolic agents (e.g.,
teriparatide)
• Only for incomplete AFF or patient with
numerous comorbidities
• Outcome usually poor

• Surgical repair is usually indicated and is
more effective than conservative
management

Take Home Points
Bisphosphonates should be stopped after
5yrs of treatment for most patients.
The benefits of bisphosphonates outweigh
the risk of AFFs. However, lengthier
bisphosphonate treatment can increase AFF
risk, especially in some ethnic groups.
Be vigilant for signs of AFFs in patients being
treated with bisphosphonates.

Dementia
• Anticholinergics and risk of MCI (Weigand AJ,
et al.)
• Study type: Prospective cohort
• Outcomes: MCI incident; and memory, executivefunction, and language
• Participants: 688 cognitively normal adults, mean
age 73yo
• Exposure: Anticholinergic use +/-, Apolipoprotein E
ℇ4 +/-, CSF biomarker +/• Follow-up period: 10yrs
• Outcome: ACH medications increase risks for MCI
and declines in memory/language, especially in
those who are apoE ℇ4+, have CSF biomarkers, or
have high aCH burden
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Dementia
• CV risk and cognitive decline (Song R, et al.)

• Study type: Longitudinal
• Outcome: Cognitive decline, structural brain
differences
• Participants: 1588 dementia-free adults, mean age
79.5yo
• Exposure: Increased CV risk based on Framingham
general cardiovascular risk scores at baseline
• Follow-up period: Up to 21yrs
• Outcome: Higher FGCRS associated with faster
decline in cognition, episodic and working memory,
and perceptual speed; and with significant brain
changes on MRI
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Dementia
• Delirium and cognitive decline (Goldberg TE,
et al.)

• Study type: Systematic review & meta-analysis
• Outcome: Long-term cognitive impairment
following delirium (≥3m after delirium episode)
• Studies included: 24 with surgical and non-surgical
patients
• Participants: 3562 patients with delirium and 6987
controls without delirium, mean age 75yo
• Follow-up period: Mean 2.4yrs
• Outcome: Significant association between delirium
and long-term cognitive decline. Worse cognitive
outcomes in all studies.

Dementia
• Deprescribing AChE-inhibitors in severe
dementia (Niznik JD, et al.)

• Study type: Retrospective cohort
• Outcomes: All-cause events (hospitalization, ED
visit, death) and serious fall/fracture
• Participants: 37,106 NH residents ≥65yo, severe
dementia, initially on AChE-inhibitor
• Exposure: Discontinuation of AChE-inhibitor
• Follow-up period: 226-259 days
• Outcome: No difference in all-cause event
rate in adjusted model. Significantly lower risk
of fall/fracture with deprescribing.
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Take Home Points
Be mindful of prescribing anticholinergics in
older adults.
Appropriately managing CV health can
help protect against dementia.
Consider stopping AChE-inhibitors in patients
with advanced dementia.
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Anticoagulation
• DOACs vs warfarin in nursing home residents
(Alcusky M, et al.)

• Study type: Retrospective cohort
• Outcomes: Ischemic TIA/CVA, intra/extracranial
bleeding, net clinical benefit composite
• Participants: 15,810 NH residents with NVAF,
anticoagulant naive (>6m), median age 84yo,
median CHA2DS2-VASC- 5
• Exposure: DOACs initiators vs warfarin initiators
• Follow-up period: 124-212 days
• Outcome: DOACs associated with lower mortality
and overall less adverse effects. Incorrect DOAC
dosing common and associated with negative
outcomes.
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Anticoagulation
• Low dose edoxaban (Savaysa) in the very
elderly (Okumura K, et al.)

• Study type: RCT
• Outcomes: Composite of stroke or systemic
embolism, and major bleeding
• Participants: 984 Japanese adults ≥80yo, NVAF,
CHADS2 ≥2, contraindication to anticoagulation at
recommended dose
• Control: Placebo
• Intervention: Edoxaban 15mg daily
• Treatment period: Mean 466 days
• Outcome: Significantly less strokes/systemic emboli
with edoxaban with no significant increase in
bleeding (type 2 error?)

Take Home Points
DOACs are safer and more effective than
warfarin in nursing home patient but should
be prescribed at the correct dose.
Low dose edoxaban is an effective, and
relatively safe, option for elderly patients
with Afib who cannot take other
anticoagulants.
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SGLT-2 Update

SGLT-2 Update
• Cardiovascular outcomes in DM2 patients…
Canagliflozin
(CANVAS)2017

Dapagliflozin
(DECLARETIMI)- 2018

Empagliflozin
(EMPA-REG)2015

Ertugliflozin
(VERTIS)2020

CV death, nonfatal MI,
nonfatal stroke

1o- 0.86 (0.750.97)

1o- 0.93 (0.841.03)
[Noninferior]

1o- 0.86 (0.740.99)

1o- 0.97 (0.851.11)
[Noninferior]

CV death

0.87 (0.721.06)

0.98 (0.821.17)

0.62 (0.490.77)

0.92 (0.771.11)

CV death or CHF
hospitalization

0.78 (0.670.91)

1o-

0.83 (0.730.95)

0.66 (0.550.79)

0.88 (0.751.03)

All cause mortality

0.87 (0.741.01)

0.93 (0.821.04)

0.68 (0.570.82)

0.93 (0.801.08)

Heart failure
hospitalization

0.67 (0.520.87)

0.73 (0.610.88)

0.65 (0.500.85)

0.70 (0.540.90)

Results given as hazard ratios with 95% confidence interval in parentheses.
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SGLT-2 Update
• Renal outcomes in DM2 patients…
Canagliflozin
(CREDENCE)- 2019

Empagliflozin
(EMPA-REG
OUTCOME)- 2016

Dapagliflozin
(DECLARE–TIMI)2018

Doubling serum Cr,
ESRD, or death from
renal/CV cause

1o- 0.70 (0.59-0.82)

N/A

N/A

Doubling serum Cr,
initiating renal
replacement tx,
death from renal
cause

N/A

0.54 (0.40-0.75)

N/A

>40% decrease in
GFR, ESRD, or death
from renal cause

N/A

N/A

0.53 (0.43-0.66)

Results given as hazard ratios with 95% confidence interval in parentheses.
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SGLT-2 Update
• HFrEF outcomes with or without DM2
Dapagliflozin (DAPAHF)- 2019

Empagliflozin (EMPERORReduced)- 2020

Avg. Ejection Fraction

~31%

~27.5%

CHF hospitalization (or
urgent visit) or CV death

1o- 0.74 (0.65-0.85)

1o- 0.75 (0.65-0.86)

CHF hospitalizations

0.70 (0.59-0.83)

0.70 (0.58-0.85)

CV death

0.82 (0.69-0.98)

0.92 (0.75-1.12)

Results given as hazard ratios with 95% confidence interval in parentheses.

SGLT-2 Update
• SGLT-2 inhibitors in patients with HFrEF
(Zannad, et al.)

• Study type: Meta-analysis
• Outcomes: Fatal/non-fatal CHF events, renal
outcomes
• Studies included: EMPEROR-Reduced and
DAPA-HF
• Participants: 8,474 HFrEF patients with EF<40%
• Follow-up period: Median 16-18.2 months
• Outcome: Reduced all-cause and CV death,
CHF hospitalizations, and serious adverse renal
outcomes in HFrEF
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SGLT-2 Update
• Dapagliflozin in patients with CKD
(Heerspink HJL, et al.)

• Study type: RCT
• Outcomes: Composite of a sustained decline in
the eGFR of ≥50%, ESRD, or death from renal or
CV causes.
• Participants: 4304 adults with CKD and
proteinuria, mean age ~62yo, mean GFR ~43%,
~2/3 diabetic, >95% on ACEi/ARB
• Follow-up period: Mean 2.4yrs
• Outcome: Significantly decreased incidence of
primary outcome and relative reduction in
overall mortality

Cost consideration:
NNT= 18.8
Annual cost (Goodrx)=
$6300
Cost to prevent one
primary outcome event
over a 2.4yr span=
$284,256
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SGLT-2 Update
• Upcoming studies
• EMPA-CKD: Empagliflozin effect on CKD
progression or CV death in CKD patients
• Estimated completion date: October 2022

• EMPEROR-Preserved: Empagliflozin effect on
CV death and CHF hospitalization in patients
with HFpEF (EF>40%)
• Estimated completion date: April 2021

• DELIVER: Dapagliflozin effect on CV death or
worsening CHF in patients with HFpEF (EF>40%)
• Estimated completion date: November 2021

SGLT-2 Update
• Safety considerations:
• Genitourinary tract infections (maybe not)
• Genital fungal infections
• Amputation risk
• FDA removed boxed warning for canagliflozin in 8/20

•
•
•
•

Fournier’s gangrene
Euglycemic diabetic ketoacidosis
Hypovolemia
Hypotension

SGLT-2 Update
• Prescribing Pearls
• Expect acute drop in GFR upon initiation due
to afferent arteriole vasoconstriction
• Offer further renal benefit in addition to max
dose ACEi/ARB
• Reduce/hold thiazide diuretic at time of
initiation due to potential hypovolemia/
hypotension
• Avoid initiating in severely uncontrolled DM2
(A1C>10%) due to risk of over diuresis and
euglycemic DKA
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Take Home Points
SGLT-2’s offer significant renal and CV benefits
in DM2 patients.
Empagliflozin and dapagliflozin show benefit in
HFrEF regardless of if the patient is diabetic.
These medicines may have benefit in CKD
regardless of DM2, but the benefit may not
warrant the financial cost.
Don’t start these medicines if A1C >~10% and
decrease/hold thiazide diuretic when starting.

Potpourri
• Compression therapy for recurrent leg cellulitis
(Webb E, et al.)
• Study type: RCT, non-blinded
• Outcome: Cellulitis recurrence
• Participants: 84 adults, mean age 64yo, chronic LE
edema with recurrent cellulitis (≥2 episodes over
2yrs)
• Control: Education (crossed-over to compression
group with 1st episode of cellulitis)
• Intervention: Leg compression plus education
• Follow-up period: Mean 336 days
• Outcome: Lower incidence of recurrence of
cellulitis with compressive therapy
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Take Home Points
Compression stockings work to decrease
cellulitis occurrence in chronic LE edema.
Use this as a motivational point when
counseling patients regarding compression
stocking use.

Lipid Management
• Statins for primary prevention in older
adults (Orkaby AR, et al.)
• Study type: Retrospective cohort
• Outcomes: All-cause and CV mortality
• Participants: 326,981 US Veterans ≥75yo, free of
ASCVD, 97% male, 91% white
• Exposure: New statin prescription
• Follow-up period: Mean 6.8yrs
• Outcome: Statin use associated with
significantly lower all-cause and CV mortality.
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Lipid Management
• Association with cholesterol levels and
survival to age 90 (Maihofer AX, et al.)

• Study type: Prospective cohort
• Outcomes: Survival to 90yo
• Participants: 3567 postmenopausal females,
mean age 73yo, excluded for CV disease/hx of
cancer/antihyperlipidemic drug use
• Exposure: HDL/LDL levels
• Follow-up period: Until 90yo or death
• Outcome: Survival to 90yo not associated with
higher HDL or lower LDL. Higher LDL predicted
“healthy survival.”

<46 mg/dL

46-54 mg/dL

54-63 mg/dL

>63 mg/dL

46-54 mg/dL

54-63 mg/dL

<126 mg/dL

126-149 mg/dL

149-183 mg/dL

>183 mg/dL

126-149 mg/dL

149-183 mg/dL

>63 mg/dL

>183 mg/dL

Lipid Management
• Time to benefit of statins for primary
prevention (Yourman LC, et al.)

• Study type: Meta-analysis
• Outcome: Time to benefit for prevention of first
major CV event
• Studies included: 8 RCTs of statins for 1o prevention
in older adults
• Participants: 65,383 adults, mean age 55-69yo, 66%
male, no known CV disease
• Follow-up period: Mean 2-6yrs
• Outcome: 100 older adults need to be treated with
statins for 2.5 years to prevent 1 adverse CV event.
Mortality benefit shown in only 1 included study.
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Take Home Points
Evidence regarding statins for primary
prevention in the elderly is conflicting.
Would recommend shared decision making
with patients regarding this issue.
Don’t start a statin for primary prevention if
life expectancy <2.5yrs.

Sources
• Provided in note section for each slide and
in the presentation handout.
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