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Clinical pharmacy + vices in Brazil, particularly cardiometabolic diseases: a
systematic scoping review and meta-analyses.

Nassur PL, Forgerini M, Mastroianni PC, Lucchetta RC.

Pharm Pract (Granada). 2020 Oct-Dec;18(4):2131. doi: 10.18549/PharmPract.2020.4.2131. Epub
2020 Nov 21.

PMID: 33294063 Free PMC article.

., change of systolic (SBP) and diastolic blood pressure (DBP), triglycerides, total cholesterol,
glycated hemoglobin (HbA1c), fasting glycemia, LDL-, and HDL-cholesterol) were led.
...Medication therapy management (n=62) was the most frequent clinical pharma ...

Effect of coffee consumption on dyslipidemia: A meta-analysis of randomized
controlled trials.

DuY, LvY, Zha W, Hong X, Luo Q.

Nutr Metab Cardiovasc Dis. 2020 Nov 27;30(12):2159-2170. doi: 10.1016/j.numecd.2020.08.017.
Epub 2020 Aug 21.

PMID: 33239163

The pooled results showed that coffee consumption significantly increased total cholesterol
(TC) (WMD: 0.21 mmol/L, 95% CI: 0.04; 0.39, P = 0.017), triglyceride (TG) (WMD: 0.12 mmol/L,
95% CI: 0.03; 0.20, P = 0.006) and low-density lipoprotein (LDL-C) (WMD: 0.14 mmo ..

Efficacy and safety of lowering LDL cholesterol in older patients: a systematic
review and meta-analysis of randomised controlled trials.

Gencer B, Marston NA, Im K, Cannon CP, Sever P, Keech A, Braunwald E, Giugliano RP, Sabatine

MS.

Lancet. 2020 Nov 21;396(10263):1637-1643. doi: 10.1016/S0140-6736(20)32332-1. Epub 2020
Nov 10.




Efficacy and safety of lowering LDL cholesterol in older > JOAY()
patients: a systematic review and meta-analysis of o
randomised controlled trials

Baris Gencer, Nicholas A Marston, KyungAh Im, Christopher P Cannon, Peter Sever, Anthony Keech, Eugene Braunwald, Robert P Giugliano,

Marc S Sabatine Lancet 2020; 396: 1637-43
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Background

e LDL-CholZ FIFBCETILIMEANRY FOU XTI TS
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Lancet 2010; 376: 1670-81
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JAMA 2016; 316: 2008-24.
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J Am Coll Cardiol 2018; 71: 85-94



Severe Hypercholesterolemia

2018 ACC/AHA cholesterol guidelines

4 ERRE = —Ir— JYE (s 45 Recommendations for Primary Severe Hypercholesterolemia
JRFEMEES L A7 0—)LIMAE(CXT 9 DR L 150 ma g e

» Class | (strong)—benefit greatly exceeds risk; treatment is recommended

1.Inp f age with an LDL-C level of 190 mg/dL

» Class lla (moderate)—benefit exceeds risk; treatment is reasonable or higher, (=4.0 mmol/L) maximally tolerated statin therapy is
recommended.

« Class lIb (weak)—benefit equals or exceeds risk; treatment might be reasonable

2.In page f age with an LDL-C level of 190 mg/dL
» Class lll: No benefit (moderate)—benefit equals risk; treatment is not recommended or hi =4 achieve less than 50% reduction in

lla LDL-C while receiving maximally tolerated statin therapy and/or have

e Class lll: Harm (strong)—risk exceeds benefit. an LDL-C level of 100 mg/dL (=2.6 mmol/L) or higher, ezetimibe

therapy is reasonable.

» Level A—high-quality evidence

3.In papt f age with a baseline LDL-C 190 mg/dL

» Level B-R—moderate-quality evidence from randomized controlled trials or hmho achieve less than a 50% reduction
Iib in LDL-C levels and have fasting triglycerides 300 mg/dL or lower
* Level B-NR—moderate quality evidence from nonrandomized trials (<3.4 mmol/L) while taking maximally tolerated statin and ezetimibe

therapy, the addition of a bile acid sequestrant may be considered.

* Level C-LD—Ilimited data

4.1n p%f age with heterozygous FH and with an
» Level C-EO—expert opinion. » LDL-C'level 0 m or higher (=2.6 mmol/L) while taking

maximally tolerated statin and ezetimibe therapy, the addition of a
PCSK9 inhibitor may be considered.

éE\t 7 Sﬁu I (L j (/ \ T O)aj' 5.1n pma@m a baseline LDL-C level of 220
mg/dL or higher (=5.7 mmol/L) who achieve an on-treatment LDL-C

— b c-LD level of 130 mg/dL or higher (3.4 mmol/L) while receiving

— & L/ t (I \ 5 maximally tolerated statin and ezetimibe therapy, the addition of a

PCSK9 inhibitor may be considered.

AMERICAN ) Value Statement: 6. Among patients with FH without evidence of clinical ASCVD taking
COLLEGE of ) Uncertain Value maximally tolerated statin and ezetimibe therapy, PCSK9 inhibitors
CARDIOLOGY (B-NR) provide uncertain value at mid-2018 US list prices.




2018 ACC/AHA cholesterol QUideIineS Secondary Prevention i Patier

in Patients with Clinical ASCVD

FEAREIASCVDEBED IR TBh
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AMERICAN
COLLEGE of
CARDIOLOGY

Clinical
ASCVD

A

Healthy Lifestyle

ASCVD not at very high-risk*

(Goal:{, LDL-C 250%)
(Class. 1),

;:

If on
m maximal statin

statin not
tolerated,
use
moderate-
intensity
statin
(Class 1)

& LDL-C 270
mg/dL
(21.8 mmol/L),
adding
ezetimibe
may be
reasonable

(Class lib)

Age >75

A4

A4

Initiation of
moderate or
high-intensity
statin is
reasonable
(Class lla)
I

Continuation
of
high-intensity
statin is
reasonable
(Class lla)

I

Very high-risk* ASCVD

High-intensity or maximal statin
(Class I)
1
|}
1
1
¢ A 4 1
If on maximal If PCSKSH
statin & is considered, Dashed arrow
LDL-C =70 add ezetimibe indicates
mg/dL to maximal RCT-supported
(21.8 mmol/L),| | statin before efficacy,
adding adding but is less
ezetimibe is PCSK9H cost effective
reasonable (Class I)
(Class lla)
l - l
> 1
Y \ 4

If on clinically judged-maximal LDL-C lowering
therapy & LDL-C 270 mg/dL (1.8 mmol/L),
or non-HDL-C 2100 mg/dL (2.6 mmol/L),
adding PCSK9H is reasonable

(Class lla)

*Very high-risk includes a history of multiple major ASCVD events or 1 major ASCVD event and multiple high-risk conditions (Table 4 on

following page).
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« CTTC(Cholesterol Treatment Trialists’ Collaboration)(C& U T,
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Lancet 2019; 393: 407-15.
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Supplemental Figure 1: PRISMA Flow Diagram for Study Selection
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5 database searching in MEDLINE
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i P RI S M A g u id e I i n es (: '?)-:E j 72-_ : 258 Records after duplicates removed

Systematic review &meta-analysis g
y y * H 227 Records excluded
g 96 Not CV outcome trial
Ann Intern Med 2009, 151: 264—69. » 258 Records screened 31 Not an LDL-C lowering drug
" 12 Non-relevant secondary analyses
) 77 Design, editorial or review
11 Already included in the CTTC
"
Z
A w . = 5 v 25 Records excluded
¢ 24d)ﬁﬂj-b d) m eta - a n a IyS I S z @ 5 =2 31 Full-text articles 1 Not CV outcome trial
- assessed for eligibility 22 Non-relevant secondary analyses
2 Ineligible (no data on 275 year old)

CTTCESDDOMATFE, 8516 DD@mXh —

XIREEDIZ.

°

]

3 e .

S 6 articles included in

= meta-analysis (CTTC meta-
analysis of 24 studies and

5 individual studies)
—

No additional eligible studies were found with the Embase search.
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Results@

Older Population Age, years Female Male Treatment Achieved LDL cholesterol,  [Median I:Ilajor vascular
patients patients  patients mmol/L (mg/dL) follow-up, vents
years
Experimental Control group Experimental | Control
group group group
Statin therapy
aTe 11108 Primary NA NA NA Statinormore  Placebo orless NA NA 4-9 1695
prevention intensive statin  intensive statin
and secondary
prevention
Treat Stroke to 642 Secondary NA NA NA Target LDL Target LDL 1.7 (65-0) 2.5(96:0) |35 74
Target™ prevention cholesterol cholesterol
<1-8 mmol/L 2-3-2.8 mmol/L
(70 mg/dL) (90-110 mg/dL)
Non-statin therapy
IMPROVE-IT® 2798 Secondary 80 (4) 947 1851 Ezetimibeplus  Placebo plus 1.4 (551) 1.8(687) |60 1017
prevention (33-8%) (66-2%) simvastatin simvastatin
EWTOPIA 75* 3411 Primary 81(5) 2539 872 Ezetimibe Usual care 3-2(123-8) 3-6(139-7) |41 222
prevention (74-4%) (25:6%)
FOURIER® 2526 Secondary 78 (3) 848 1678 Evolocumabon  Placebo on 1.0 (40.0) 24(915) |22 283
prevention (33:6%) (66-4%) backgroundof  background of
statintherapy  statintherapy
ODYSSEY 1007 Secondary 78 (3) 458 549 Alirocumabon  Placeboon 1.5(56-9) 2.5(97-0) 2.8 228
OUTCOMES! prevention (45-5%) (54-5%) background of  background of
statintherapy  statin therapy
Total 21492 33(2:2-4-6)| |3519

I‘\

® ANZXDOW:ER

75w A

- 21,492\

@ [T SREBRE D A X
ZSF> 11,750 A(54.7%)
TEF=T 6,209.A(28.9%)

PCSKIPEE

#3,533.A(16.4%)

21,492 ADS553,519 A TEER
MmEANR> I\%E
TDOIE—IRFHEEFHET783A
(22.3%).

Data are n, n (%), mean (SD), or media
Treatment Trialists’ Collaboration. E
Inhibition in Patients with Elevate

IQR), unless otherwise indicated. Th

ethods used for extraction of LDL cholesterol data in each study aregummarised in the appendix (pp 5, 6). CTTC=
OPIA 75=Ezetimibe Lipid-Lowering Trif§l on Prevention of Atherosclerosis Disease in 75 or Older. FOURIER=F
isk. IMPROVE-IT=Improved Reduction ofOutcomes: Vytorin Efficacy International Trial. NA=not available in pafjents aged 75 years or older. ODYSSEY OUTCOMES=E

of Cardiovascular Outcomes Aftgffan Acute Coronary Syndrome During Treatrflent with Alirocumab.

lesterol
her Cardiovascular Outcomes Research with PC
ation

Table: Patient characteri

/

ZIRFHHNZ 0N

non-statin

FhptI{E
7t 4,792 A(49.2%)
Bt 4,950A(50.8%)

trials Cl&
795%

T ABECHB T BAchieved
LDL-COOHRYE(L1.0~3.2

mmol/L(40.0~123.8 mg/dL)

TIRFHERERT2,736 A
(77.7%)TH> 1=,

EIHARIHRSE 2.2~6.05F




Results®@)

Supplemental Table 2: Extracted LDL-C values from each trial

Trials Mean Baseline LDL-C Mean LDL-C reduction

T AEfDbaseline LDL (mmol/L) in (mmol/L)

Experimental Arm

CTTC® 3.2 0.9

Treat Stroke to Target® 3.5 0.8

HPoRE(E2.8mmol/L IMPROVEAT 2.0 0.4
= EWTOPIA 75 4.2 0.4

(107'6 mg/d L)_C FOURIER 2.5 1.3
SD(30.7 mmol/L ODYSSEY OUTCOMES® 2.4 1.0

2 5 9 d |_ Weighted mean (SD) 0.9 (04)

( " mg/ ) . * Mean baseline LDL-C levels reported in overall participants (experimental and placebo
arms) aged >75 years in the 28 statin trials (including the four trials that enrolled exclusively
patients with systolic heart failure and terminal chronic kidney disease on dialysis). The
mean LDL-C reduction across the 28 statin trials was obtained weighting the reported
difference in 23 trials of statin vs. control (N=12,101) and 1n 5 trials of more vs. less statin
(N=2,382).

® Mean baseline LDL-C values were only reported in the overall study.

“ Mean baseline LDL-C values were only reported in those aged >65 years old.




ResultsB)

Events (% per year) Weight (%) RR (95% Cl) per 1 mmol/L
reduction in LDL cholesterol

Experimental group  Control group
CTTCS 802 (4-1%) 893 (4.7%) 96.0 - 0-82 (0.73-0-92)
Treat Stroke to Target™ 32 (2:9%) 42 (3:6%) 4.0 | 072(0-41-1.28)
Random effects model for statin (p=0-0005) ps 0-82 (0-73-0-91)
IMPROVE-IT* 454 (5:5%) 563 (6:6%) 25.0 —— 0-53 (0-36-0-74)
EWTOPIA 754 89 (1:3%) 133 (1.9%) 15.4 « = 036 (0-18-0.69)
FOURIER® 128 (4-5%) 155 (5-7%) 30.9 m 0-85 (0-71-1.01)
ODYSSEY OUTCOMES* 105 (7-6%) 123 (8:5%) 287 ——— 0-88 (0-69-1-13)
Random effects model for non-statin (p=0.0256) T — 0-67 (0-47-0-95)
Random effects model for all studies (p=0-0019) e |0-74 (0-61-0.89)

025 050 1.00 200

Figure 1: Effect of LDL cholesterol lowering on the risk of major vascular events with statin and non-statin treatment in older patients

Older patients were aged 75 years or older. RRs per 1 mmol/L reduction in LDL cholesterol were generated from a random effects model. In the ODYSSEY OUTCOMES
trial, the event numbers were provided at 4 years, whereas the RR is for the entire duration of trial. CTTC=Cholesterol Treatment Trialists’ Collaboration.

EWTOPIA 75=Ezetimibe Lipid-Lowering Trial on Prevention of Atherosclerosclerotic Disease in 75 or Older. FOURIER=Further Cardiovascular Outcomes Research with
PCSK9 Inhibition in Patients with Elevated Risk. IMPROVE-IT=Improved Reduction of Outcomes: Vytorin Efficacy International Trial. ODYSSEY OUTCOMES=Evaluation
of Cardiovascular Outcomes After an Acute Coronary Syndrome During Treatment with Alirocumab. RR=risk ratio.
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Statin therapy
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therapy
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All therapy
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1) X 0(326%B=(CFHB.



Results@

Events (% per year) RR (95% Cl) per 1 mmol/L 2Y15=4 =
reduction in LDL cholesterol . I '%) L I:I-l_i
Experimental group  Control group . Older pa‘“ents
[Older patients | 2 __ fo)
Statin treatment 834 (41) 935 (47) - 0-82(0.73-0.91) 1°=67.61% .
Non-statin treatment 776 (5-1) 974 (6-1) ——. 0-67 (0-47-0-95) . You nger pa“ents
Random effects model for older patients (p=0.0019) E— 074 (0.61-0-89) 2
|Younger patients| I - 8 2 . 2 6%
Statin treatment 9805 (2.9) 12161 (3:6) ™ 0-77 (0-75-0-79)
Non-statintreatment 4525 (4.5) 4933 (5-2) [ 0-90 (0-86-0-94)
Random effects model for younger patients (p=0-0001) S 0-85 (0-78-0-92)
I I 1
0-25 050 1.00 2-:00

Figure 2: Effect of LDL cholesterol lowering on the risk of major vascular events in older versus younger
patients

Older patients were aged 75 years or older and younger patients were younger than 75 years. RRs per 1 mmol/L
reduction in LDL cholesterol were generated from a random effects model. RR=risk ratio.

- SRS EEEETIEER U TCH,LDL-CholfF FEA(CK D, EERME
AR FOFREI X TBRIRICEOWVNWTHRREIHSNH D .

- Sl E (CHUVT,Statin treatment& Non-statin treatmentZ LEE U C,
RRICERRZE[EHFBSNIEIMDIE.




Results®)

Events (n) RR (95% Cl) per 1 mmol/L
reduction in LDL cholesterol

Experimental group  Control group
Major vascular events 1610 1909 —— 0.74 (0-61-0-89) |2=67.61 %
Cardiovascular death 723 799 - 0-85 (0.74-0-98) 12=0.01%
Myocardial infarction 813 971 - 0.80 (0-71-0-90) 12°=0.007%
Any stroke 401 486 - 0.73(0-61-0-87) Iz —1.43%
Coronary revascularisation 428 513 —-— 0-80 (066-0.96) 2 M ANG

| l ] 1°=0.00%
0-25 050 1.00 2:00

Figure 3: Effect of LDL cholesterol lowering on the risk of individual efficacy endpoints in older patients

Older patients were aged 75 years or older. RRs per 1 mmol/L reduction in LDL cholesterol were generated from
a random effects model. RR=risk ratio.

- IS & (CHUVT,LDL-CholfF FESET,LDL-CholZ 1mmol/L FIT 3 &I(C
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Results®)

Events n/N (%)

Experimental group  Control group

RR (95% Cl) per 1 mmol/L
reduction in LDL cholesterol

Statin and non-statin

Cancer 878 807 +l 1.07 (0-96-1-20)

Non-statin

Haemorrhagic stroke 27/6589 (0-4%) 26/6677 (0-4%) « L > 0-94 (0-23-3-85)

New-onset diabetes 257/3449 (7-5%) 286/3505 (8-2%) BN 0-89 (0-77-1-04)

Neurocognitive adverse events 165/5155 (3-:2%) 179/5239 (3-4%) N 0-93(0.75-1-16)
I 1 1

0-25 0-50 1.00 2-00

Figure 4: Effect of LDL cholesterol lowering on the risk of safety endpoints in older patients

Older patients were aged 75 years or older. Data are n or n/N (%), unless otherwise indicated. RRs per 1 mmol/L reduction in LDL cholesterol were generated from a
random effects model. The numbers of patients without cancer events per treatment group were not available in the Cholesterol Treatment Trialists’ Collaboration

meta-analysis. The definitions of reported safety data in each trial are given in the appendix (p 18). RR=risk ratio.

1°=0.00%
1°=51.90%
12=0.00%
1°=0.00%
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HEFIAYISTR

s EDRDIIRZRFEBZHWZDM ?
("Cholesterol"[Mesh] OR "LDL"[tiab] OR "Lipid"[tiab])
AND

("Ezetimibe"[tiab] OR "PCSK9 inhibitors"[tiab] OR "Alirocumab"[tiab] OR "statin" OR
"Evolocumab”[tiab] OR "Anticholesteremic Agent"[tiab] OR "Hypolipidemic Agent"[tiab] OR "Non-
statin"[tiab])

AND
(random*[tw] OR "Letter"[pt] OR "trial"[tiab])
AND

("Myocardial Infarction”[Mesh] OR “Myocardial Infarction"[tiab] OR "stroke"[Mesh] OR "stroke"[tiab]

OR "death"[Mesh] OR "death"[tiab] OR "MACE"[tiab] OR "major adverse cardiovascular events"[tiab]
OR "major adverse cardiac events"[tiab])

NOT
(Review[ptyp])
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Standard Error

0.292 0.195 0.097

0.39

Egger's p-value=0.044

0.5

0

Residual

W Nz q{E

0.5

LCUL\S.

Supplemental Figure 9: Publication bias assessment for the primary endpoint of major vascular events

Standard Error

0.221 0.147 0.074

0.295

Egger's p-value=0.32
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Take Home Message
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