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Case 1

= A 54-year-old female with a PMH of DM2, HTN,
HFrEF, chronic low-back pain comes in by EMS
with reports of waking up this morning with a
sudden onset of shortness of breath and found
to have flash pulmonary edema in the context of
uncontrolled HTN and known HF.

= The patient was stabilized, underwent diuresis,
and was sent home.

= What was the patient’s cause for exacerbation?
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Case1
- Drugs to use with Caution -

= What other common drugs were missing from
that chart?
— Chemo (Anthracyclines): Doxorubicin, Daunorubicin
— Antifungals: amphotericin B, +/- Itraconazole

Circulation 2016;134:e32-e69.

Case 1
- Comprehensive Care -

= What other information do we need at this
point?
— Ethnicity 2
— Past medical history >

— Current Medications 2
— Vital signs =2
— Dry weight >

* What about other “weights”? 2>

Case1
- Drugs to use with Caution -

EIEIEEE setected Prescription Medications That May Cause or Exacerbate HF

iated With HF

Possible Mechanism(s) Onset

Possible calcium channel blockade Intermediate

Unknown Intermediate to delayed

Negative inotrope, proarthythmic effects  Immediate to intermediate

Proarrhythmic properties, beta blockade
Immediate to intermediate

Dronedarone
Alpha-t blackers
Doxazosin X Moderate B

Major Negative inotrope

Beta-1-receptor stimulation with increases in
renin and aldosterone

Intermediate to delayed

Diltiazem x Major B
Verapamil X Major [ Negative inotrope Immediate to intermediate

Nifedipine X Moderate c

JACC 2022;79(77):e263-e421.

Case 1
- Risk Factors for HF -
= What are the most common risk factors for HF in
the US?
—HTN
— Ischemic heart disease
— Valvular disorders

— Others:
* Chemotherapy
* Viral myocarditis
* OSA

Case 1
- Comprehensive Care -

= What other data do we need at this point?

— Cardiopulmonary exercise testing 2>

— Labs >
* When might BNP be falsely low?

— Chest radiograph =
—ECG >

— ECHO results >
* Qur patient: Baseline (

%) vs. Current ( %)



Integrated Case-Reviews

- Evaluation & Work-Up: Case 1 -
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Table 6. Classification of Overweight and Obesity by BMI and Waist Circumference (31 [EL 4; NE])

Classification BMI Waist

BMI (kg/m?) Comorbidity Waist Circumference and
Risk Comorbidity Risk

Men <40in (102 cm)
Women <35 in (88 cm)

Underweight <185 Low but other problems
Normal weight 18.5-249 Average
Overweight 25-299 Increased Increased High
Obese class| 30-34.9 Moderate High Very high
Obese class|I 35-399 Severe Very high Very high
Obese class il 240 Very severe Extremely high Extremely high
Abbreviations: BMI = body mass index; in = inches.
AACE Obesity Guidelines 2016
Case 1

- Evaluation & Workup -
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Case 1
- Evaluation & Workup -
= 54-yr-old female (Hispanic)
= PMH:
— DM2, HTN, HFrEF
= Current Meds:

— Metformin, glyburide, lisinopril, metoprolol tartrate,
furosemide

= Current VS:
—T=98.7,P =68, BP =145/91, RR = 14, 02Sat = 96%
— Ht: 5’ 7”, Wt = 95 kg, Waist circumference = 42"

* IBW=___ kgand BMI=
Case 1
- Evaluation & Workup -
= Labs:
— CBC=nml

— BMP: Cr = 1.1, Glucose = 145 (fasting)
— HgbA1C=7.8%
—TSH=2.1
— Lipids: TC = 205, HDL =32, TG = 210, LDL =131
— BNP =140 pg/mL
= ECHO:
— EF: Baseline (___ %) vs. Current (____ %)
= NYHA Class II:
— Mild symptoms & limitations during ordinary activity

Case 1
- Evaluation & Workup -

= Problem List:
mm) — HFrEF by history, labs, and ECHO
— HTN (uncontrolled?)
— Hyperlipidemia (uncontrolled and untreated)
— DM2 (uncontrolled)
— Obesity



Level of Evidence Case 1

, e Levet of Evidence - Classification of HF -
to Clinical Strategies, Interventions, Treatments, or Diagnostic Testing in Patient Care (Updated May 2019)*

(OLASS (STRENGTH) OF RECOMMENDATION

FIGURE 1 ACC/AHA Stages of HF

STAGE A: STAGEC:
At-Risk for Heart Failure Symptomatic Heart Failure
Patients at risk for HF but Patients without current or
without current or previous previous symptoms/signs . -
symptoms/signs of HF of HF but evidence of FEdERS e
and without structural/ 1 of the following: previous sff"ﬁ?m signs
functional heart disease or SeriEEurs| HesrTgleeass

abnormal biomarkers

Evidence of increased
filling pressures

Patients with hypertension,
CVD, diabetes, obesity, Risk factors and
T s R ) exposure to cardiotoxic - increased natriuretic
agents, genetic variant for peptide levels or
cardiomyopathy, or family « persistently elevated
n history of cardiomyopathy cardiac troponin

in the absence of
competing diagnoses

of e tmaments orsratoges tong evlated

‘The ACC/AHA stages of HF are shown. ACC indicates American College of Cardiology; AHA, American Heart Association; CVD, cardiovascular disease; GDMT, guideline-
directed medical therapy; and HF, heart failure,
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JACC 2022;79(77):€263-e421.

Case1l

Case1l
- Classification of HF -

- Evaluation & Workup -

FIGURE 3 Classification and Trajectories of HF Based on LVEF

= Problem List:
mm) — HFrEF (Stage C)
HEreE N — HTN (uncontrolled?)
— Hyperlipidemia (uncontrolled and untreated)
— DM2 (uncontrolled)
— Obesity

o Serial Assessment and
Initial Classification Reclassification

+LVEF s40%

HFpEF
+LVEF 250%

HFpl
- LVEF 250%

JACC 2022;79(77):€263-e421.

Case 1

_ Case 1
- Management Strategies - - Evaluation & Workup -

FlouRe 5

At Risk for HF (Stage A) Pre-HE (Stage 8)

RO PN = Problem List:

— HFrEF (Stage C)

‘ =) — HTN (uncontrolled?)

— Hyperlipidemia (uncontrolled and untreated)
‘ — DM2 (uncontrolled)

Patients with CVD.

Patients with
axposureto
cardiotoric agents.

e P y
e =
ormopties. i dposthi

n
JACC 2022;79(77):e263-e421. '




Case1
- Hypertension -

= Does our patient have uncontrolled HTN?

Office BP: 120-129/<80 mm Hg
after 3 mo trial of lifestyle modification and

after 3 mo trial of lifestyle modification and
suspected masked hypertension

(Office BP: 2130/80 mm Hg but <160/100 mm Hg!
suspected white coat hypertension

Daytime ABPM Daytime ABPM
or HBPM or HBPM
8P <130/80 mm Hg 8P 2130/80 mm Hg

P— No—y
" Elovated BP
Masked Hypertension ? AN
kol s « Lifestyle modification
Continue lifestyle modification | | 2 ~=s¥iE FOVISEON

and start antihypertensive drug

No—;

Hypertension

¢—Yes

White Coat Hypertension J

Continue lifestyle modification
and start antihypertensive drug
therapy
(Class Iia)

« Lifestyle modification
« Annual ABPM or HBPM
to detect progression

(Class Ila)

to detect masked
hypertension or progression
(Class lla)

therapy
(Class Iia)

Hypertension 2018;71:1269-1324.

ACC/AHA/AAPA/ABC/ACPM/AGS/ASH
- Hypertension Guidelines -

Patient Group Blood Pressure Initial Treatment Options
(mm Hg)
Normal <120/<80
Elevated 120-129/<80 Lifestyle Modifications
Stage 1 130-139/80-89 Thiazide diuretics*
CCBs*
ACE or ARBs
Stage 2 >140/90 Combination with 2 first line
agents of different classes

L. * Preferred if black adults
What drug classes are missing?
What are the ideal antihypertensive medications?

HIGH-YIELD
MED REVIEWS

Hypertension 2018;71:1269-1324.

Ideal Antihypertensives
Trough:Peak Ratio

s
Dose of
Antihypertensive
v
[J]
5 Dose of
a Antihypertensive
g T:P Ratio = 50% :
a |
- v
=]
i)
[~4]
8am 8am .

. 24 hrs later,
Time ( )

ACC/AHA/AAPA/ABC/ACPM/AGS/ASH

- Hypertension Guidelines -
et )
I

Elevated BP stage 1 hypertension
(BP 120-129/<80 (BP 130-139/80-89

Normal 8P
(8P <120/80
mm Hg)

|

Hypertension 2018;71:1269-1324.

Ideal Antihypertensives
Trough:Peak Ratio
= Goal: Maintain antihypertensive effects over the
entire 24-hour period.
— Trough:Peak ratio.

— The trough is the decrease in blood pressure
maintained at the end of the dosing interval versus
the peak lowering, usually around the Cmax. To offer
24-hour control, drugs need a T:P ratio of

FDA

Case 1
- Management Strategies -

At Risk for HF (Stage &) Pre-HE (Stage 8)

atients ot ris
‘ @
JACC 2022;79(77):e263-e421. l



Case 1 Case 1
- Management Strategies - - Evaluation & Workup -

FIGURE 6 Treatment of HFFEF Stages C and D

s = Problem List:
— HFrEF (Stage C)
— HTN (uncontrolled?)
=) — Hyperlipidemia (uncontrolled and untreated)
— DM2 (uncontrolled)
— Obesity

spec

lalty care for
additional therapy

- 44l

-y

JACC 2022;79(77):€263-e421.

Case 1

 Hyperlipidemia - USD-HHS Healthy People 2030

= Does our patient need primary, secondary, or
tertiary prevention?

Tertiary
¢ disease
severity
complications

Secondary
Identifies early, subclinical disease w/o
symptoms but w/ pathophysiologic
changes (Ex: Pap smear screenings)

Primary
Targets specific population or individual to prevent disease
occurrence (commonly { risk or 1 immunity)

Kisling LA, Das J. Prevention Strategies. In: StatPearls [Internet].

g
Case1 (‘ High-Yield
- Hyperlipidemia - ‘

Clinical Integration

o  Current 10-year
10:3%  2S6V5 Risi

Lifetime ASCVD Risk: 50%  Optimal

What do we make of the
lipid profile?




Lipoprotein Subclasses Pathology of Type 2b Dyslipidemia

095 _| Glucose
1.006 - o / Hexokinase \
=
E Chylomicron Remnants
80 1.02 LD g FFA G6P —— Pyruvate
|
2 Triglycerides
@
o 1.06 LDL Cholesterol G3P Acetyl CoA
!
110 1 ' N % FFA
HDL,
1.20 - ' HDL Cholesterol \Ap( TAIG
/ Lr — VLDL"
[ [ [ [ [ [ /
5 10 20 40 60 80 1000
Diameter (nm) Liver Cell

* VLDL =TG/5

Small LDL Patterns & HDL Removal Why TG & non-HDL Goals?

Fat Cells 225
T U _ 209 mg/dL
== — Tres — | Liver = 200 VLDL+IDL
== 116 CE é VLDL+IDL
TAPOB E 150 Non-HDL
T vLDL CETP 2 Cholesterol
& 100
—_—
6
X 50
76 | cetp | ce
Example 1 Example 2
TG 120 400
ApoA-1 VLDL+IDL 24 80
LDL 145 89
3 HDL 40 40
mall
Insulin Dense Non-HDL 169 169
LDL Kid TC 209 209
ldney TG/HDL 3.0 10.0 (insulin resistance & sdLDL)

Ginsberg HN. J Clin Invest 2000;106:453-458.

. . |
Guidelines High-Yield
B Clinical Integration

Primary Prevention:
Assess ASCVD Risk in Each Age Group
Emphasize Adherence to Healthy Lifestyle
|

2
Age 2039y
Estimate lifetime risk
Ufestyle to prevent or reduce || to encourage lfestyle to reduce
\SCVD risk CVD risk
Diagnosis of Familial Consider statin it familyHistory
ia-> statin

2

Age 40-75y and
LDL-C 270-<190 mg/dL
(21.8-<4.9 mmol/L)
without diabetes mellitus

Diabetes mellitus and age 40-75 y.
Risk assessment to consider high-intensity statin
(Class lla)

10-year Age>75y
oD e/t (ot e begins risk discussion Clinical assessment, Risk discussion

i — : I - 5 What is the evidence for statins

Family history of premature ASCVD <5% 5%-<7.5%
Persistently elevated LDL-C 2160 mg/ “Low Risk” “Borderline Risk”

dL (24.1 mmol/L)

Chronic kidney disease

Metabolic syndrome

Conditions specific to women (e.g.,
preeclampsia, premature menopause)
Inflammatory diseases (especially

27.5% - <20%
“Intermediate Risk”

220%

[ } in primary vs. secondary prevention?

Risk discussion:

rheumatoid arthritis, psoriasis, HIV) If risk enhancers present
+  Ethnicity (e.g., South Asian ancestry) then risk discussion
regarding moderate-

Lipid/Biomarkers: intensity statin therapy

+  Persistently elevated triglycerides (Class llb)
(2175 mg/dL, (22.0 mmol/L)

In selected individuals if measured:
|+ hs-CRP22.0 mg/L

*  Lp(a) levels >50 mg/dL or >125 nmol/L| _ Wrisk decision is uncertain:
e apoB 2130 mg/dL Consider measuring CAC in selected adults:
e Ankle-brachial index (ABI) <0.9 CAC = zero (lowers risk; consider no statin, unless diabetes, family history of

premature CHD, or cigarette smoking are present)
CAC = 1-99 favors statin (especially after age 55)
CAC = 100+ and/or >75th percentile, initiate statin therapy

JACC 2019;73(24):e285-350.




Landmark Primary Prevention Trials

Landmark Secondary Prevention Trials

LRC-CPPT = Lipid Research Clinics Coronary Primary Prevention Trial; HHS = Helsinki Heart Study; WOSCOPS = West of Scotland Coronary
Prevention Study; AFCAPS/TexCAPS = Air Force/Texas Coronary Atherosclerosis Prevention Study; PROPSER = PROspective Study of

Pravastatin in the Eldery at Risk; ASCOT-LLA = Anglo-Scandinavian Cardiac Outcomes Trial-Lipid Lowering Arm

Statin Therapy

High-Intensity Statins

Moderate Intensity

Low Intensity

Primary
Prevention

ASCVD Risk of 2 20%
or “High Risk”

ASCVD Risk of > 7.5% to < 20%
or “Intermediate Risk”

ASCVD Risk of 5% to < 7.5%
or “Borderline Risk” + ASCVD
Risk Enhancers

ASCVD Risk of < 5%
or “Low Risk”

Secondary
Prevention

“Very High Risk” ASCVD

ASCVD + Unable to Tolerate
High-Intensity Statins

ASCVD + Unable to Tolerate
Moderate-Intensity Statins

LDL-c Lowering

>50%

30% - 49%

<30%

Statins

= Atorvastatin 40 — 80 mg
= Rosuvastatin 20 — 40 mg

Atorvastatin 10 — 20 mg
= Rosuvastatin 5—10 mg
Simvastatin 20 — 40 mg

Pravastatin 40 — 80 mg
Lovastatin 40 — 80 mg
Fluvastatin XL 80 mg
Fluvastatin 40 mg BID
Pitavastatin 1 -4 mg

Simvastatin 10 mg

Pravastatin 10 — 20 mg
Lovastatin 20 mg
Fluvastatin 20 — 40 mg

Study Year n Drug Results Study Year n Drug Results
LRC-CPPT 1984 1,906 cholestyramine | CHD incidence { 18.9% 4s 1994 2,221 Simvastatin | CHD mortality ¥ 42%
HHS 1987 2,051 Gemfibrozil CHD incidence J 34% CARE 1996 2,081 Pravastatin | CHD death or nonfatal MI | 24%
o/« N .
WOSCOPS 1995 3,302 Pravastatin z:lt';nflrzn;;/" CVD { 32%; non LIPID 1998 4,512 | Pravastatin | CHD death | 24%
o
o/«
AFCAPS/ MIRACL 2001 1,538 | Atorvastatin 5‘;;‘:;”"‘ events | 16%; stroke
1998 3,304 Lovastatin First acute event { 37% °
TexCAPS Elderly pts* (70-82 yrs)
. erly pts -82 yrs
PROSPER 2002 3,239/ Pravastatin HR, 0.94 (0.77-1.15; p=0.19). PROSPER 2002 2,565 Pravastatin Combined CVD ¥ by 22%
5804 Combined CVD no different Al ity L by 139
Stopped early. Nonfatal Ml & HPS 2002 20,536 Simvastatin cause mortality v by o i
. Coronary death rate { 18%
ASCOT-LLA 2003 10,305 Atorvastatin fatal CHD { 36%. Fatal & non- -
fatal stroke | 27%. Atorvastatin .
PROVE IT 2004 4,162 i VD + 169
In pts with hsCRP>2 mg/dL; 0 00 16 Pravestatin Composite C 6%
Juniper 2008 17,802 Rosuvastatin | 20% risk reduction in overall
mortality o ) ) ) )
4S = Scandinavian Simvastatin Survival Study; CARE = Cholesterol and Recurrent Events Trial; LIPID = Long-term Intervention with Pravastatin

in Ischemic Disease Study; MIRACL = Myocardial Ischemia Reduction with Aggressive Cholesterol Lowering Study; PROSPER = PROspective
Study of Pravastatin in Elderly at Risk; HPS = Health Protection Study; PROVE IT TIMI 22 = Pravastatin or Atorvastatin Evaluation and
Infection Therapy — Thrombolysis in MI 22 Study.

Hyperlipidemia Guidelines

ng/dL (24.9 mmol/!
No risk assessment; High-intensit

Primary Prevention:
Assess ASCVD Risk in Each Age Group
N . Diabetes mellitus and age 40-75 y
Emphasize Adherence to Healthy Lifestyle U e o A
(Class 1)
2 2 ¥ k]
o Age 7'7-3_9 v N Age 40-75y and Diabetes mellitus and age 40-75 y
stimate lifetimelris LDL-C 270-<190 mg/dL Risk assessment to consider high-intensity statin
Uifestyle to prevent or reduce || to encourage lifestyle to reduce
pravent i iessule (21.8-<4.9 mmol/L) (Class lla)
Diagnosis of Familial i ily hi without diabetes mellitus -
Hypercholesterolemia-> statin ASCVD and LDLC 10-year ASCVD risk pe Age >75y
L (4.1 mmol/L begins risk discussion Clinical assessment, Risk discussion
I
Ascvp Risk ¥ ¥ ¥ ¥
« Family history of premature ASCVD <5 5%-<7.5% 27.5%-<20% 220%
* Persistently elevated LDL-C 2160 mg/ “Low Risk” “Borderline Risk” “Intermediate Risk” “High Risk”
dL(24.1 mmol/L)
*  Chronic kidney disease
e Metabolic syndrome 3 3 I
- Conditions specific to women (e.g.,
preeclampsia, premature menopause) T Risk
-+ Inflammatory diseases (especially Risk If risk estimate + risk
rheumatoid arthritis, psoriasis, HIV) Emphasize lifestyle | | 'f sk enhancers present | || o) o avor statin, Risk discussion:
+  Ethnicity (e.g., South Asian ancestry) then risk discussion Initiate statin to reduce
to reduce risk initiate moderate-
i regarding moderate- T IR LDL-C 250%
‘Biomarkers: (Class I intensity statin therapy LDL-C by 30% - 49% (Class 1)
ersistently elevated triglycerides ({etetl] (Class I1b) pyEtke
(2175 mg/dl, (22.0 mmol/L) (ot
In selected individuals if measured: ¥
o hs-CRP22.0 me/L ok decision i e
*  Lp(a) levels >50 mg/dL or >125 nmol/L| . ALfsk dedision s uncertain:
«  apoB 2130 mg/dL Consider measuring CAC in selected adults:
e Ankle-brachial index (ABI) <0.9 CAC = zero (lowers risk; consider no statin, unless diabetes, family history of
premature CHD, or cigarette smoking are present)

JACC 2019;73(24):¢285-350.

Integrated Case-Reviews

- Other Considerations -

b
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after age 55)
iate statin therapy

CAC = 1-99 favors statin (esp
CAC = 100+ and/or >75th percentil

JACC 2019;73(24):¢285-350.

Case 1
- Management Strategies -

FIGURE 6 Treatment of HFIEF Stages C and D

Stop3 steps Steps Steps
Referral for HF

scenarios. GDMT and device abs, health status, specialty care for

therapy, as indicated and LVEF additional therapy.

e NYHAIIAY, in
weFsio% African Amercan
tage ©) ”’ patints

NYHA -1
WEF35%; [
>1y surviv

Refractory HF

s
st ety
e Simptoms
pls
s
o menana08

LVEF >40%
HFimpEF
(stage ©)

- 444

Investigational
studies*

-y
| , )

JACC 2022;79(77):e263-e421.




Case 1
- Less Likely Tested But ... -

FIGURE 7 Additional Medical Therapies for Patients With HFrEF

Consider Additional Therapies Once GDMT Optimized

NYHA I1-11l; HFrEF; NSR;
heart rate 270 by

art rate 70 bpm; on
maximally tolerated beta
blocker
NYHAII-IV;
L_» LVEF <45%; recent HFH;
or IV diuretics;
elevated NP levels

Ivabradine
a)

f—>  Symptomatic HFrEF

[— HF NYHA I1-IV

JACC 2022;79(77):e263-e421.

Case 1
- Plan -

= Problem List:
— HFrEF (Stage C)
* Switch patient from
« Switch metoprolol tartrate to

* Add SGLT2i (Dapagliflozin or )
o +/-MRA
« Consider ICD placement since HFrEF with EF < 35% + NYHA I
HTN (uncontrolled?)
* Re-evaluate after the above for HF
— Hyperlipidemia (uncontrolled and untreated)
* Improved DM control + weight loss
* Moderate-intensity statin (atorvastatin, rosuvastatin)
— DM2 (uncontrolled)
¢ SGLT2i
* What about GLP-1 agonist (DM, HF, & Obesity):
¢ ButNO >
Obesity

Live QA

b
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Case1
- Evaluation & Workup -
= Problem List:
— HFrEF (Stage C)
— HTN (uncontrolled?)

— Hyperlipidemia (uncontrolled and untreated)
mm) — DM2 (uncontrolled)

mm) — Obesity

Coupon

= Limited time coupon
—Coupon =
* 10% OFF ENTIRE ORDER
— Expires = February 28, 2023

= We value your feedback.

—Only 2 minutes of your time on this free webinar

event and enter a chance to win $100 gift card.
— https://high-yield-webinar-survey.paperform.co/
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