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Things to think about…

1.Cardiac output = ______ x ______. 

2.CHF is primarily an imbalance between  
____________ and _____________.



1.  identify drug related-causes of heart failure. 

2. describe the role, dosing, and monitoring parameters (efficacy and 
toxicity) of the following drugs in the treatment of HF: 

• diuretics  
• ACE inhibitors 
• ARBs 
• β-Blockers  
• spironolactone / eplerenone 
• digoxin 

3. given a case of a patient with heart failure, determine an appropriate drug 
treatment regimen including monitoring parameters (efficacy and toxicity). 

4. given a case of a HF patient on a given drug regimen, modify the regimen 
to resolve actual and potential drug-related problems, and list monitoring 
parameters (efficacy and toxicity). 

Objectives 
After the session, and upon personal reflection and study, 
students will be able to

Case
• A 68y M patient with CHF  

presents you with a prescription  
for metoprolol 25mg PO bid 

• PMH: CHF, AF 
• On profile:  

• nitrospray ii PRN, nitropatch 0.4 mg/d, enalapril 
10mg bid, ASA 325 mg/d, furosemide 40mg/d, 
warfarin 5mg daily, atorvastatin 40mg qHS 

• What counselling would you provide this 
patient?



Functional Classification of HF: 
The NYHA system
• Class I: Symptoms with more than ordinary 

activity 
• Class II: Symptoms with ordinary activity 
• Class III: Symptoms with minimal activity 

• Class IIIa: No Dyspnea at rest 
• Class IIIb: Recent Dyspnea at rest 

• Class IV: Symptoms at rest

Risk Estimation

http://depts.washington.edu/shfm/ 
Circulation. 2006;113:1424-1433



MAGGIC

www.heartfailurerisk.org

www.heartfailurerisk.org



HF Precipitants

• Anemia 
• Ischemia 
• Arrhythmia (V or A) 
• Infection 
• Medication non-adherence 
• Drugs: NSAIDs, glitazones, verapamil/

diltiazem, VW class I antiarrhythmics, B-
Blockers, gliptins 

NSAIDs and Heart Failure

• Elderly with CAD taking traditional NSAIDS: 
26-fold ↑ risk of developing HF. 
Page et al. Arch Intern Med 2000;160:777-84. 

• Patients with known HF: NSAIDS double risk 
of CHF-related hospitalization.  
Heerdink et al. Arch Intern Med 1998;158:1108-12. 

• Celecoxib: ?safer than other NSAIDs? 
Mamdani et al. Lancet 2004;363:1751-6. 

• Aspirin - WASH, WATCH



Diabetes Drugs & HF
• Rosiglitazone [Singh et al. JAMA 2007;298:1189-95] 

• heart failure OR 2.09 (1.52-2.88) vs. control 

• Pioglitazone [Lincoff et al. JAMA 2007;298:1180-8] 
• serious heart failure HR 1.41 (1.14-1.76) vs. control 

• Gliptins: saxagliptin, alogliptin: EXAMINE & 
SAVOR trials  [2013: http://www.medscape.com/viewarticle/811705]  

• Generally, avoid if known LV dysfunction 
• If no known LV dysfunction, counsel re: 

edema

Goals of Therapy/Therapeutic Targets

• Prolong survival 
• Reduce morbidity 

• Exercise tolerance 
• Hospitalization 
• Exacerbations 
• QOL



Howlett JG et al. The CCS Heart Failure Companion. Canadian Journal of Cardiology 2015;:1–15. 

CCS 2006 Guidelines. Can J Cardiol 2006;22:23-45

UPDATE: Canadian Journal of Cardiology 2013;29:168–81


CCS Heart Failure Pocket Guide: January 2015: http://www.ccs.ca/
images/Guidelines/PocketGuides_EN/HF_Gui_2014_PG_EN.PDF 



http://www.ccs.ca/index.php/en/resources/mobile-apps

Overall Effects of ACE-I

Flather MD, et al. Lancet 2000; 355:1575–81 

Per 3 years of 
treatment RRR NNT x 3y

Mortality ~20% ~18

HF admission ~25% ~28

Reinfarction  
(if prior MI)

~20% ~42



ACE-I Flashcard

Benefits Mortality, Class I-IV 

Morbidity (hospitalization)
Landmark 
Trials

CONSENSUS I & II, SAVE, SOLVD, TRACE, 
AIRE.

Dosing 
strategy

Start low, titrate to target doses over several 
weeks.

Risks/
monitoring

Hypotension, hyperkalemia, renal 
dysfunction, cough, angioedema.

Pre-ACE-I checklist

RAllergy/intolerance (ACE-I cough?) 
RHypovolemia 
RHypotension 
RRenal dysfunction 
RHyperkalemia 
RBilateral renal artery stenosis or RAS in pt with 

solitary kidney 
RAortic stenosis



TTrandolapril      1mg od                  4mg od

CCS 2006 Guidelines. Can J Cardiol 2006;22:23-45 
UPDATE: Canadian Journal of Cardiology 2013;29:168–81 

ACE-I: Does dose matter?

Lon  E. Curr Control Trials Cardiovasc Med 2001, 2:155–159 (adapted) 

hosp’n: 24% RRR 
death: NS

hosp’n: NS 
death: NS

hosp’n: NS 
death: NS

hosp’n: NS 
death: NS

Bottom line: PROBABLY for morbidity. Not for mortality.



ACE-I and Renal Dysfunction

• Generally contraindicated when SCr>200 mcmol/L 
• Can worsen renal function when: 

• Volume depleted / heavily diuresed 
• Low GFR to start with 
• Hyponatremia 
• Renal artery stenosis 

• What to do? 
• ↓ diuretic dose 
• ↑ Na intake slightly 
• ↓ ACE-I dose 

• Can improve renal function when 
• CHF d/t ↑ SVR / ↑ BP

CCS 2006 Guidelines. Can J Cardiol 2006;22:23-45

UPDATE: Canadian Journal of Cardiology 2013;29:168–81


CCS Heart Failure Pocket Guide: January 2015: http://www.ccs.ca/
images/Guidelines/PocketGuides_EN/HF_Gui_2014_PG_EN.PDF 



Overall Effects of B-Blockers

Brophy JM et al. Ann Intern Med. 2001;134:550-560 

Per 1 year of 
treatment RRR NNT x 1y

Mortality ~30% ~26

HF admission ~30% ~25

B-Blocker Flashcard
Benefits Mortality, Class I-IV 

Morbidity (hospitalization)
Landmark 
Trials

MERIT-HF (metoprolol SR), CIBIS II 
(bisoprolol), MOCHA (carvedilol), US 
Carvedilol Study, COMET (metoprolol vs. 
carvedilol)

Dosing 
strategy

Start low, work toward target doses from 
trials over several weeks.

Risks/
monitoring

See checklist. Also: abrupt withdrawal, 
worsening HF symptoms during first 1-12 
weeks. 



CCS 2006 Guidelines. Can J Cardiol 2006;22:23-45

http://www.bcguidelines.ca

Pre-B-blocker checklist

RAllergy/intolerance 
RBradycardia 
RHypotension 
RHeart block >1° 
RAsthma / severe COPD 
RSevere PVD 
RHypoglycemia risk



Start with B-Blocker or ACE-I?
• N=1010 ACEI and BBlkr naiive patients with EF<40%, Class II & III 

• Randomized to bisoprolol 10 QD vs. enalapril 10 bid x 6 mos, then 
added the other x 6-24 mos.

CIBIS III. Circulation 2005;112:2426-2435

Survival Hospitalization

HR 0.88 (0.63-1.22) HR 1.25 (0.87-1.81)

Bisoprolol-first

Are all B-Blockers the same?

COMET. Lancet 2003; 362: 7–13

DB-RCT, N=1511 
carvedilol 25 bid vs. metoprolol 50 bid

40% vs. 34% 
HR 0.83 (0.74-0.93)



“The benefits of β blockers in patients with 
heart failure with reduced ejection fraction 
seem to be mainly due to a class effect, as 
no statistical evidence from current trials 
supports the superiority of any single agent 
over the others.” 

Chatterjee S, et al. Benefits of beta-blockers in patients with heart failure and reduced 
ejection fraction: network meta-analysis. BMJ. 2013 Jan 16;346(jan16 1):f55–5.

Initiating B-blocker therapy

• start LOW, go SLOW 
• e.g., q1-2 weekly dose ↑ 

• COUNSEL, COUNSEL, COUNSEL…then 
counsel more.



Initial Case
• A 68y M patient with CHF  

presents you with a prescription  
for metoprolol 25mg PO bid 

• PMH: CHF, AF 
• On profile:  

• nitrospray ii PRN, nitropatch 0.4 mg/d, enalapril 
10mg bid, ASA 325 mg/d, furosemide 40mg/d, 
warfarin 5mg daily, atorvastatin 40mg qHS 

• What counselling would you provide this 
patient?

CCS 2006 Guidelines. Can J Cardiol 2006;22:23-45

UPDATE: Canadian Journal of Cardiology 2013;29:168–81


CCS Heart Failure Pocket Guide: January 2015: http://www.ccs.ca/
images/Guidelines/PocketGuides_EN/HF_Gui_2014_PG_EN.PDF 



Diuretics Flashcard 
furosemide, HCTZ, metolazone

Benefits Morbidity, if fluid overloaded, Class II-IV
Landmark 
Trials

None

Dosing 
strategy

Furosemide 10-160 mg daily 

HCTZ may be added for synergy; add 
metolazone if really resistant to 
furosemide,

Risks/
monitoring

hypovolemia, hypokalemia, 
hypomagnesemia, hyperglycemia, 
hyperuricemia (HCTZ), hypocalcemia 
(furosemide)



HART. JAMA 2010;304:1331-1338

CCS 2006 Guidelines. Can J Cardiol 2006;22:23-45

UPDATE: Canadian Journal of Cardiology 2013;29:168–81


CCS Heart Failure Pocket Guide: January 2015: http://www.ccs.ca/
images/Guidelines/PocketGuides_EN/HF_Gui_2014_PG_EN.PDF 



CCS 2006 Guidelines. Can J Cardiol 2006;22:23-45

UPDATE: Canadian Journal of Cardiology 2013;29:168–81


CCS Heart Failure Pocket Guide: January 2015: http://www.ccs.ca/
images/Guidelines/PocketGuides_EN/HF_Gui_2014_PG_EN.PDF 

MRA Flashcard 
spironolactone, eplerinone

Benefits Mortality, Class I-IV; Morbidity
Landmark 
Trials

RALES (spironolactone), EPHESUS, 
EMPHASIS-HF (eplerenone)

Dosing 
strategy

Add 25 mg once daily to stable Class III/IV 
patent already on ACEI + B-blocker.

Risks/
monitoring

HYPERKALEMIA, breast tenderness/
gynecomastia, hypotension



RALES

RALES. N Engl J Med 1999:341:709-17.

%

0

25

50

all-cause mortality cardiac hospitalization serious hyperkalemia

1.0

40.0

46.0

2.0

31.6
35.0

spironolactone 25mg/d
placebo

RR 0.7 
NNT=12

N=1663 with NYHA Class III/IV heart failure.  95% on ACE-I.  10% 
on B-blocker.
Median 24 months followup (stopped early).

RR 0.7 
NNT=9

EPHESUS

EPHESUS. N Engl J Med 2003;348:1309-21

%
  

0

25

50

all-cause mortality death+hosp+MI+stroke+v.arrythmia serious hyperkalemia

3.9

30.0

16.7

5.5

26.7

14.4

eplerenone 50mg/d
placebo

RR 0.92 
NNT=30

N=1663 with EF<40% 3-14 days post-MI.  86% on ACE-I, 75% on 
B-blocker, 60% on diuretics.
Mean 16 months followup.

RR 0.85 
NNT=43

NNH=63



EMPHASIS-HF

EMPHASIS-HF. N Engl J Med 2010.  10.1056/NEJMoa1009492

%
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CV death +  
CHF hospitalization

all-cause mortality serious hyperkalemia

7.2

15.5

25.7

11.812.5

18.3

eplerenone 50mg/d
placebo

HR 0.76 
NNT=34

N=2737 with NYHA class II + EF<35%.   94% on ACE-I, 87% on 
B-blocker, 85% on diuretics.
Stopped early at median 21 mos.

HR 0.63 
NNT=14

NNH=22

Chatterjee S,  et al.. Am J Med 2012;125:817–25. 



Pre-Spironolactone checklist

RAllergy/intolerance 
RHypotension 
RNYHA Class III-IV heart failure 
RHyperkalemia

Eplerenone?  CCS 2011 recommends in NYHA II. 
Canadian Journal of Cardiology 27 (2011) 319 –338

CCS 2006 Guidelines. Can J Cardiol 2006;22:23-45

UPDATE: Canadian Journal of Cardiology 2013;29:168–81


CCS Heart Failure Pocket Guide: January 2015: http://www.ccs.ca/
images/Guidelines/PocketGuides_EN/HF_Gui_2014_PG_EN.PDF 



CCS 2006 Guidelines. Can J Cardiol 2006;22:23-45

UPDATE: Canadian Journal of Cardiology 2013;29:168–81


CCS Heart Failure Pocket Guide: January 2015: http://www.ccs.ca/
images/Guidelines/PocketGuides_EN/HF_Gui_2014_PG_EN.PDF 

ARB Flashcard

Benefits Morbidity (vs. placebo, and when added to 
standard therapy), Class I-IV;  

Mortality (candesartan, whether or not on ACEI)
Landmark 
Trials

ValHEFT (valsartan), VALIANT (valsartan), CHARM 
trials (candesartan), ELITE II (losartan)

Dosing 
strategy

Start low go slow when adding to ACE-I therapy.  

When switching from ACE-I to ARB, may switch 
directly to a comparable dose. 

Risks/
monitoring

Renal dysfunction. Hypotension. Hyperkalemia.



CCS 2006 Guidelines. Can J Cardiol 2006;22:23-45 
UPDATE: Canadian Journal of Cardiology 2013;29:168–81 

ValHeFT

ValHeFT.  N Engl J Med, 2001;345;1667-75 
 

N=5010 with NYHA II,III,IV HF + LVEF<40% .  ~24 months followup. 

valsartan 160mg bid vs. placebo. 92% on ACE-I, 34% on b-blocker.



ValHeFT

ValHeFT.  N Engl J Med, 2001;345;1667-75 
 

N=5010 with NYHA II,III,IV HF + LVEF<40% .  ~24 months followup

VALIANT

VALIANT. N Engl J Med 2003;349:1893-906. 

N=10,000 with recent MI (<10 days prior) + LVEF<40%  

Median 25 months followup 



CHARM-Alternative

CHARM-Alternative. Lancet 2003; 362:772–6

%
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CV death+CHF hospitaliz’n CV death CHF hospitalization

28.2
24.8

40.0

20.421.6

33.0

candesartan 32mg daily
placebo

N=2028 with EF<40% intolerant to ACE-I.  55% on B-blocker.
Median 34 months followup.

HR 0.70 
NNT=15

HR 0.61 
NNT=13

HR 0.80 
NNT=32

CHARM-Added

CHARM-Added. Lancet 2003; 362:767–71

%
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CV death+CHF hospitaliz’n CV death CHF hospitalization

28.027.3

42.3

24.223.7

37.9

candesartan 32mg daily
placebo

N=2548 with EF<40% on ACE-I.  56% on B-blocker. 

Median 41 months followup.

HR 0.85 
NNT=23

HR 0.83 
NNT=27

HR 0.83 
NNT=28



ARBs: Does dose matter?

HEAAL. Lancet 2009; 17NOV09

CCS 2006 Guidelines. Can J Cardiol 2006;22:23-45 
UPDATE: Canadian Journal of Cardiology 2013;29:168–81 



CCS 2006 Guidelines. Can J Cardiol 2006;22:23-45

UPDATE: Canadian Journal of Cardiology 2013;29:168–81


CCS Heart Failure Pocket Guide: January 2015: http://www.ccs.ca/
images/Guidelines/PocketGuides_EN/HF_Gui_2014_PG_EN.PDF 

Hydralazine+Nitrate

V-HeFT. NEJM 1986;314:1547-52 

0

24

48

death

47

36

% at 3 y

N=642 men with CHF

placebo
hydralazine 
100 tid + 
ISDN 40 qid

V-HeFT II. NEJM 1991;325:303-10 

0

25

50

death

18

25

% at 2 y

N=804 men with CHF

enalapril 
10 mg bid

hydralazine 
75 qid + 
ISDN 40mg 
qid



BC Heart Failure Guidelines

http://www.bcguidelines.ca

CCS 2006 Guidelines. Can J Cardiol 2006;22:23-45 
UPDATE: Canadian Journal of Cardiology 2013;29:168–81 



Digoxin Flashcard

Benefits Morbidity, Class II-III
Landmark 
Trials

DIG  

RADIANCE, PROMISE
Dosing 
strategy

0.0625 - 0.375 mg QD depending on renal 
function, age, tolerability.

Risks/
monitoring

CNS ADRs (confusion, hallucinations), 
diarrhea, ↑ toxicity during hypokalemia, 
monitor RENAL FUNCTION.

DIG

DIG. N Engl J Med 1997;336:525-33
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mortality CHF hospitalization

34.735.1

26.8

34.8

digoxin placebo

N=6800 with EF<45%.  95% on ACE-I.   
Mean 37 months followup.

RR 0.72 
NNT=13



Ziff OJ et al. BMJ 2015;351:h4451. 

Ziff OJ et al. BMJ 2015;351:h4451. 

Meta-analysis included 75 study 
analyses, with a combined total of 4 006 
210 patient years of follow-up.

Mortality: Compared with control, the 
pooled risk ratio for death with digoxin 
was 0.99 in randomised controlled trials 
(0.93 to 1.05).

Hospitalization: Across all study types, 
digoxin led to a small but significant 
reduction in all cause hospital admission 
(risk ratio 0.92, 0.89 to 0.95; P<0.001; 
n=29 525)



Howlett JG et al. The CCS Heart Failure Companion. Canadian Journal of Cardiology 2015;:1–15. 

Howlett JG et al. The CCS Heart Failure Companion. Canadian Journal of Cardiology 2015;:1–15. 



PARADIGM-HF. New Eng J Med 2014;371:993–1004 

secubitril+valsartan (LCZ696): PARADIGM-HF

%
  

0

25

50

CV death +  
CHF hospitalization

all-cause mortality hypotension

9.0

19.8

26.5

14.0
17.0

21.8

LCZ696 (valsartan+secubitril) 200mg bid
enalapril 10mg bid

HR 0.84 
NNT=36

N=8442 with NYHA class II, III, IV + EF<40%.  
Stopped early after median 27 mos.

HR 0.80 
NNT=22

NNH=20

SHIFT. The Lancet 2010;376:875–85. 

ivabridine: SHIFT
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21.0

5.0

29.0

5.0

16.0
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24.0

ivabridine 7.5mg bid
placebo

HR 0.74 
NNT=50

N=6558 with HF symptoms + EF<35% + NSR + HR≥70
Median 23 mos. followup.

HR 0.82 
NNT=25

HR 0.74 
NNT=20

NNH=25



Some Debatable Therapies

Sodium & Water Restriction



Fluid / Na+ Restriction

• Na+ reduction/restriction 
• <2-3 g/d “no added salt diet” 
• 1-2 g/d “low salt diet” 

• Exercise 
• Fluid restriction if edematous or diuretic-

resistant 
• 1.5-2 L/d

CCS 2006 Guidelines. Can J Cardiol 2006;22:23-45 
UPDATE: Canadian Journal of Cardiology 2013;29:168–81 

SALT | WATERDinicolantonio JJ, et al. Heart. 2013 Mar 12. 



SALT | WATERDinicolantonio JJ, et al. Heart. 2013 Mar 12. 

SALT | WATERDinicolantonio JJ, et al. Heart. 2013 Mar 12. 



SALT | WATERDinicolantonio JJ, et al. Heart. 2013 Mar 12. 

Aliti GB, et al. JAMA Internal Medicine  2013;173:1058–64

“Aggressive fluid and sodium restriction has no effect on weight 
loss or clinical stability at 3 days and is associated with a 

significant increase in perceived thirst. We conclude that sodium 
and water restriction in patients admitted for acutely 

decompensated HF are unnecessary.”



SALT | WATER2013 ACCF/AHA Guideline for the Management of Heart Failure. Journal of the 
American College of Cardiology. 2013 Oct 15;62(16):e147–239. 

“the AHA recommendation for restriction of sodium to 
1500 mg/d appears to be appropriate for most patients 

with stage A and B HF”

“for patients with stage C and D HF, currently there are 
insufficient data to endorse any specific level of sodium 

intake”

SALT | WATER2013 ACCF/AHA Guideline for the Management of Heart Failure. Journal of the 
American College of Cardiology. 2013 Oct 15;62(16):e147–239. 

“Effects of sodium restriction in nonwhite HF patients and 
those with preserved ejection fraction are virtually 

unknown.”



Treating Anemia in HF
treat nutritional anemias

(iron, folate, B12 deficiencies)

DON’T use ESAs

RED-HF. NEJM 2013;368:1210–9 

Antithrombotics in CHF? WARCEF

 WARCEF. N Engl J Med 2012.

P: DB-RCT, N=2,305 with EF<35%, in NSR. 
I/C: warfarin INR 2-3.5 vs. aspirin x up to 6 years 
O: time to the first ischemic stroke, intracerebral hemorrhage, or death from any cause 

Major bleeding: 
OR 2.05 (1.36-3.12) 
NNH over 1 year: 109 

HR 0.93 (0.79–1.10)

Ischemic stroke: 
HR 0.52 (0.33-0.82) 
NNT x 1 year: 46 



Antithrombotics in CHF?

• WASH  [Am Heart J 2004;148:157-64]    N=279
• ASA vs. warfarin vs. no therapy
• No difference in MI, death, stroke
• More hospitalization in ASA group

• WATCH [unpublished, reported 10MAR04 heart.org]  N=1,587
• ASA vs. warfarin vs. clopidogrel 
• No difference in MI, death, stroke
• More HF hospitalization in ASA group (22.2% vs. ~17% 

in other groups)

Statins and CHF - CORONA

CORONA.NEJM 2007;357:Nov6
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Placebo
Rosuvastatin 10mg/d

% at 33 months

N=5011 >60y/o with EF<40%

death

hospitalization



Statins and CHF - GISSI-HF

GISSI-HF.Lancet 2008;372;1231-9

0

30
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death death+hospitaliz’n

56

28

57

29

placebo
rosuvastatin 10mg/d

% at median 3.9 y

N=4,574 with class II-IV CHF; 90% had EF<40%.

Management of Acute HF Exacerbations

• furosemide [DOSE. N Engl J Med 2011;364:797-805] 
• O2 

• morphine 
• NTG 
• Withhold B-blocker? No. [B-CONVINCED. Eur Heart J 

2009;30;2186–2192] 

• Aggressive H2O and Na depletion?  No. [Aliti GB 
et al.  JAMA Internal Medicine 2013;:1–7] 

• Investigate for causes 
• Ischemia, Na+ intake, Medication non-adherence



Other Types of Heart Failure

• Systolic dysfunction (= EF <40%)
• Diastolic Dysfunction - HF-PEF
• Valvular disease
• High-Output failure (severe anemia, 

shock, thyrotoxicosis)

Systolic vs. Diastolic Dysfunction

Systolic Diastolic
Symptoms identical

EF <35-40% ≥40%

Pathophys Inability to eject blood from LV 
(contraction problem) Inability to fill LV (relaxation problem)

Population Mostly male, CAD Mostly female, HTN

CXR Enlarged heart (cardiothoracic 
ratio >0.55) Normal heart size

Mortality rate similar

Drug efficacy 
(mortality)

ACE-I, B-blkr, spironolactone, 
hydralazine+ISDN, ARB? ?

Drug efficacy 
(morbidity)

digoxin, diuretics, others above digoxin, candesartan, verapamil?, 
diltiazem?, B-blockers?, diuretics/ 

NOT: ACE-I, MRA



Case 1
• ID: A 74y M with CHF 
• Profile: furosemide 40mg/d, ramipril 7.5mg/d, 

bisoprolol 10mg/d 
• Issue: SCr previously stable at 130 mcmol/L.  

Slow rise to 165 mcmol/L over past 4 weeks.  

• Possible interventions?

Case 2
• ID: A 70y F with CHF 
• Profile: furosemide 20mg/d, bisoprolol 10mg/

d, K-Dur 40 mEq/d. 
• Issue: New Rx for spironolactone 25mg/d and 

candesartan 8mg/d  

• What would you want to know before filling 
this Rx?



Case 3
• ID: A 79y M with CHF 
• Profile: furosemide 80mg/d, bisoprolol 10mg/

d, K-Dur 40 mEq/d, ramipril 10mg/d, 
spironolactone 25mg/d. 

• Issue: Slow deterioration in exercise tolerance 
attributed to CHF progression. 
 
Can his CHF pharmacotherapy be augmented 
to improve his symptoms?

Case 4
• ID: A 82y M with CHF 
• Profile: furosemide 80mg/d, ramipril 10mg/d. 

carvedilol 6.25mg bid added 1 week ago. 
• Issue: Peripheral edema & exercise tolerance 

worsened in past 5 days.  

• Possible interventions?



Case 5
• ID: A 82y M with CHF 
• Profile: furosemide 80mg/d, ramipril 10mg, 

metoprolol 100 bid.  
• Issue: developed a cough over the past 2 

weeks. 

• Analysis?

Case 6
• ID: 67 y/o M who had an NSTEMI 48h ago with 

pulmonary edema within 24h of the event.  EF 25% 
today. 

• PMH: hyperlipidemia, HTN, depression. 
• MPTA: imagine it’s a clean slate. 
• Profile: imagine it’s a clean slate. 

• You’re in charge of designing his drug therapy regimen 
today.  What will it look like?


