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Learning Objectives

1. Describe the primary conclusions of each study

2. Identify changes to your practice

3. Implement these practice changes
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Jan 2022 – Dec 2022
N Engl J Med

JAMA; JAMA Intern Med

J Gen Intern Med

J Hospit Med, J Am Coll Cardiol

Ann Intern Med + ACP J Club

Lancet, Am J Med, Circulation, BMJ

ACP Plus, BMJ Online update, J Watch
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Journals Reviewed



 Jeffrey J. Glasheen, MD

University of Colorado School of Medicine

 Dan Heppe, MD

University of Colorado School of Medicine

 Joseph Li, MD

Harvard Medical School

 Cason Pierce, MD

University of Colorado School of Medicine

◼ Anneliese Schleyer, MD

University of Washington School of Medicine

 Brad Sharpe, MD

UCSF School of Medicine
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Roadmap for our Journey Today
9

Case 1: Heart Failure

Case 2: Suicidality

Case 3: Clinic pt HTN, claudication

Short Takes

Practice summary



Case 1

64 y/o woman presents with worsening dyspnea, 
orthopnea, and LE edema bilat.

BPPV, HTN, OA, GERD, OSA

146/74, 132, 18, Afeb. JVP 15, bibasilar rales, irreg
tachy S3, LE edema to knees

EKG Tachy A fib; CXR interstitial, bilat eff.

ECHO LVEF 30%
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A. Acetazolamide improves clinical congestion by day 3

B. SGLT2 Inhibitors lower rates of hypokalemia

C. IV iron improves long-term clinical outcomes

D. All of the above are true

E. None of the above are true

F. “Mmmmmm. Floor pie…”
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Which of the following are true?
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N Engl J Med 2022;387:1185-95
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Patients: 519 adults, acute decompensated HF

Intervention: Acetazolamide 500mg IV daily x 3 days

Comparison: Placebo

Outcomes: Decongestion by day 3 / no need to 

augment diuresis; LOS; death, rehospitalization

N Engl J Med 2022;387:1185-95



Placebo Acetaz. Abs. NNT P value

Primary 30.5% 42.2% 11.7% 9 <0.001

LOS 9.9 days 8.8 days 1.1 d 0.89 0.81-0.98

M/3mHHF 27.8% 29.7% 1.9% NS NS
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ADVOR

N Engl J Med 2022;387:1185-95



Placebo Acetaz. Abs. NNT P value

Met acid. 0% 0% 0% NS NS

HypoK+ 3.9% 5.5% 1.6% NS NS

Renal SE 0.8% 2.7% 1.9% NS NS
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ADVOR

N Engl J Med 2022;387:1185-95
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Patients: 519 adults, acute decompensated HF

Intervention: Acetazolamide 500mg IV daily x 3 days

Comparison: Placebo

Outcomes: Decongestion by day 3 / no need to 

augment diuresis; LOS; death, rehospitalization

Conclusion: Acetazolamide improves decongestion at 3d

N Engl J Med 2022;387:1185-95



SGLT2 Inhibitor CORNER
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N Engl J Med 2022;387:1089-99
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Lancet 2022;400:757-67
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N Engl J Med 2022;387:1089-99

NNT=20-30



21

Circulation 2022;146:289-298

J Am Coll Cardiol 2022;80:1302-1310
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Eur Heart J 2022;44:41-50

In non-CV shock decompensated heart failure:

◼ Safe and effective

◼ Augment diuresis

◼ Kind to the kidneys
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Circulation 2022;145:1460-1470

Across 6 RCT’s enrolling 49,875 patients

Risk of K>6.0 mEdL dec by 16% RRR (NNT 76) 
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J Am Coll Cardiol 2022;80:1775-1784

DELIVER trial (HFpEF):

For a 65 y/o participant at randomization, estimated 2.3 

year improvement in event-free survival (p=0.002)



SGLT2 Inhibitor CORNER
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JAMA Intern Med 2022;182(12):1278-1288
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Cost-effectiveness Markov analysis EMPEROR-Preserved

5988 Patients

Empagliflozin or standard of care without empa.

Outcomes: HHF, quality-adjusted life years, lifetime 

incremental cost-effectiveness

JAMA Intern Med 2022;182(12):1278-1288
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< $60,000 / QALY “high value”

$60,000 -- $180,000 / QALY “intermediate value”

> $180,000 / QALY “low value”

JAMA Intern Med 2022;182(12):1278-1288
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At Federal Supply Schedule price of $327 / month…

$437,422 / QALY 

At Medicare Part D price $375 after rebates / $511 before

$509,636 / QALY or $710,825

JAMA Intern Med 2022;182(12):1278-1288
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J Am Coll Cardiol 2022;79:2516-2525

Median annual OOP costs

◼ 4x therapy $2217

◼ 3x therapy (no SGLT2 Inh) $1319

◼ 4x therapy (ACEI for ARNI) $1322



SGLT2 Inhibitor CORNER
32

◼ Good for heart failure across LVEF’s

◼ Early use safe / beneficial

◼ Ensure dx is solid – circulatory 

overload clearly present

◼ Cost is an issue in the U.S.
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Lancet 2022;400:1938-52
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Patients: 1078 adults, HHF, not yet on full doses GDMT

Intervention: Up-titration to 100% in 2 weeks after D/C; 4 

visits over 2 months after D/C

Comparison: Usual care / local practice

Outcomes: 180-day HF readmission + death 

Lancet 2022;400:1938-52



Usual STRONG Abs. NNT P value

Primary 23.3% 15.2% 8.1% 13 0.0021

Re-HFF 17.1% 9.5% 7.6% 13 0.0011

CV death 10.0% 8.5% 1.5% NS NS
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STRONG-HF Results 180 days

Lancet 2022;400:1938-52



Usual STRONG

RAS Inh 2% 55%

BB 4% 49%

MRA 46% 84%
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STRONG-HF Results 90 days

Lancet 2022;400:1938-52

HR, BP, NYHA Class,

body weight,

& NT-proBNP
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Patients: 1078 adults, HHF, not yet on full doses GDMT

Intervention: Up-titration to 100% in 2 weeks after D/C; 4 

visits over 2 months after D/C

Comparison: Usual care / local practice

Outcomes: 180-day HF readmission + death 

Conclusion: Reduced symptoms & HHF; and inc QOL

Lancet 2022;400:1938-52



A. Acetazolamide improves clinical congestion by day 3

B. SGLT2 Inhibitors lower rates of hypokalemia

C. IV iron improves long-term clinical outcomes

D. All of the above are true

E. None of the above are true
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Which of the following are true?



AHA Heart Failure Guideline: Direct to ARNI; SGLT2 Inh for all 

EF’s. J Am Coll Cardiol 2022;79:e263–e421.

IV Iron reduces HHF out to 2.7 years. Lancet 2022;400:2199-209.

IV Iron and Anaphylaxis: iron sucrose, ferric carboxymaltose, 

and ferric gluconate LOW risk; iron dextran and feromoxytol

HIGHER risk (avoid). Ann Intern Med 2022;175:656-664
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Short Takes



Case 2

33 y/o black woman with underlying bipolar 
affective disease presents with worsening 
anxiety, SI, and shortness of breath.

Bipolar d/o

129/72, 116, 22, SpO2 94%, Afeb. Anxious 
appearing.

EKG Sinus tach, nl CBC and Chem

UDS + cannabis; she asks about ketamine
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A. Increases the rate of full remission of suicidal ideas at day 3

B. Affects unipolar and bipolar depression similarly

C. Decreases the experience of somatic pain

D. Reduces suicidality out to six weeks

E. All of the above are true

41Which of the following are true 

about IV ketamine?
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BMJ 2022;376:e067194
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Patients: 156 adults, current SI voluntarily admitted, 

excluding psychosis, SUD, contraindication to ketamine

Intervention: IV ketamine 40 min infusion on admit + 24 hrs

Comparison: Placebo (IV saline)

Outcomes: Remission of suicidality by day 3

BMJ 2022;376:e067194



Saline Ketamine Abs. NNT P value

No SI 3d 31.6% 63.0% 31.4% 3 <0.001

Unipolar 35.7% 42.3% 6.6% NS NS

Bipolar 28.0% 84.6% 56.6% 2 <0.001

No SI 6w 56.3% 69.5% 13.2% NS NS
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IV Ketamine Results

BMJ 2022;376:e067194
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◼ IV ketamine reduced mental pain but not physical pain

◼ No manic or psychotic symptoms seen

◼ Sedation in 11%, depersonalization in 9.6%

◼ NB: this is a potential drug of abuse

BMJ 2022;376:e067194
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Patients: 156 adults, current SI voluntarily admitted, 

excluding psychosis, SUD, contraindication to ketamine

Intervention: IV ketamine 40 min infusion on admit + 24 hrs

Comparison: Placebo (IV saline)

Outcomes: Remission of suicidality by day 3

Conclusion: Safely and rapidly reduces bipolar suicidality

N Engl J Med 2022;387:1185-95
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Did you notice SpO2 94% in this black 

woman with + cannabis on UDS?
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JAMA Intern Med 2022;182:730-738

JAMA Intern Med 2022;182:849-858
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Chest 2022;161:971-978

BMJ 2022;378:e069775



51

JAMA Intern Med 2022;182:730-738
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Chest 2022;161:971-978
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With pigmented skin, SpO2 will 

OVERestimate SaO2 – don’t be fooled!



A. Increases the rate of full remission of suicidal ideas at day 3

B. Affects unipolar and bipolar depression similarly

C. Decreases the experience of somatic pain

D. Reduces suicidality out to six weeks

E. All of the above are true

54Which of the following are true 

about IV ketamine?



Case 3

72 y/o man regular clinic follow-up; claudication

HTN, CKD2, BPH, GERD, OA, longstanding tobacco

Meds: HCTZ 25, lisinopril 40, tamsulosin 0.4, omeprazole 20

132/74, 76, 18, dependent rubor, hair loss

He asks about chlorthalidone instead of HCTZ…
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A. Improves blood pressure control

B. Lowers rates of major adverse cardiac outcomes

C. Lowers risk of hospitalization for acute kidney injury

D. Increases the risk of hypokalemia

E. All of the above are true

56Which of the following are true 

re: chlorthalidone vs. HCTZ?
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N Engl J Med 2022;387:2401-10
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Patients: 13,523 U.S. Veterans > 65 y/o on HCTZ 25-50mg

Intervention: Switch to chlorthalidone 12.5-25mg

Comparison: Stay on HCTZ

Outcomes: Composite non-fatal MI, stroke, HHF, urgent 

cath for unstable angina, and non-cancer death

N Engl J Med 2022;387:2401-10



HCTZ Chlorth. Abs. NNT/H P value

Primary 10.0% 10.4% 0.4% NS NS

SBPmmHg 139.5 138.4 1.1 NS NS

Death 6.6% 6.6% 0% NS NS

HypoK+ 4.4% 6.0% 1.6% 63 <0.001
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Diuretic Comp. Results @ 5 yrs

N Engl J Med 2022;387:2401-10
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Patients: 13,523 U.S. Veterans > 65 y/o on HCTZ 25-50mg

Intervention: Switch to chlorthalidone 12.5-25mg

Comparison: Stay on HCTZ

Outcomes: Composite non-fatal MI, stroke, HHF, urgent 

cath for unstable angina, and non-cancer death

Conclusion: Chlorthalidone no better than HCTX, more   K+

N Engl J Med 2022;387:2401-10
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N Engl J Med 2022;387:2305-16
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Patients: 1830 adults infra-inguinal CLI

Intervention: Surgery (1) if SV conduit OK or (2) if not

Comparison: Endovascular therapy

Outcomes: Major limb re-intervention + death @ 2.7 yrs

N Engl J Med 2022;387:2305-16
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N Engl J Med 2022;387:2305-16

ARR 14.8%, NNT = 8



A. Improves blood pressure control

B. Lowers rates of major adverse cardiac outcomes

C. Lowers risk of hospitalization for acute kidney injury

D. Increases the risk of hypokalemia

E. All of the above are true

64Which of the following are true 

re: chlorthalidone vs. HCTZ?



USPSTF Primary Prevention ASA – small benefit 40-59 y/o with >

10% 10-yr risk. JAMA 2022;327:1577-1584.

AHA Heart Failure Guideline: Direct to ARNI; SGLT2 Inh for all 

EF’s. J Am Coll Cardiol 2022;79:e263–e421.

Canadian Syncope Score validated in international cohort. 

Ann Intern Med 2022;175:783-794.
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Short Takes



Endovascular rx + lytics beneficial for large territory ischemic 

strokes, NNT=5. N Engl J Med 2022;386:1303-13.

And for basilar artery stroke, NNT=4. N Engl J Med 2022;387:1361–
72.

Early rhythm control for AF associated w/ better outcomes in 

low-risk pts, effect size small. Ann Intern Med 2022;175:1356-

1365.
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Short Takes



Things to Do:

1. SGLT2 Inhibitors in HF any EF; mind the $ 

2. Intensive GDMT titration after HHF 

3. Recommend IV ketamine for bipolar suicidality

4. Incorporate skin color into SpO2 interpretation

5. Release the belief that chlorthalidone >> HCTZ 

6. Refer CLI patients to vascular surgery…
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Practice Summary



Things to Do:

7. Request endovascular / lytic therapy for large 

territory and basilar artery acute strokes
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Practice Summary



Things to Consider:

1. Adding acetazolamide to loop diuretics to augment

diuresis – not just for alkalosis any more

2. Referring ‘new’ Afib and low risk for EP ablation

3. Silly walking to inc exercise; pickle juice for cirrhotic 

cramps…
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Practice Summary



Things Not to Do:

1. Use IV iron dextran or feromoxytol over other IV 

iron formulations
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Practice Summary



Melver.Anderson@CUAnschutz.edu
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THANK YOU!

mailto:Melver.Anderson@CUAnschutz.edu

