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alternate-day versus daily
dosing of statins
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Glimepiride-2mg 0.5 tablet QDAC Oral
Pioglitazone-30 mg 1 tablet QD Oral
Rosuvastatin-10mg 1 tablets QOD Oral
Pentoxifylline-400 mg 1 tablet BID Oral
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Introduction

e Cardiovascular (CV) disease, including atherosclerotic cardiovascular disease (ASCVD), is one
of the major leading causes of death in Taiwan.

* The causal link of LDL-C and ASCVD was further proved in many clinical trials showing that
intensive reduction of LDL-C is an effective therapy to attenuate the progression of coronary
atherosclerosis and improve CV outcomes.

 However, the control rate of LDL-C is disappointing in Taiwan. Even in patients with ASCVD,
only 54% of them could achieve an LDL-C level <100 mg/dL.

* Recommendation :

1. Clinically significant ASCVD needs immediate and intensive reduction of LDL-C.

2. For primary prevention in subjects without clinically significant ASCVD, risk stratification 1s
necessary to determine the lipid lowering strategy.

2022 Taiwan lipid guidelines for primary prevention. Journal of the Formosan Medical Association = Taiwan yi zhi, 121(12), 2393 - 2407




B ()2 Background |

Lipid profile goal

LDL-C Desirable <100 mg/dl HIE Desirable <150 mg/dI

Acceptable 100-129 Borderline 150-199
high

Borderline high | 130-159 High 200-499

High 160-189 Very high =500

Very high =190

Desirable >60 desirable <200

Acceptable 40-60 Borderline 200-239
high

Low <40 High >240

2022 Taiwan lipid guidelines for primary prevention. Journal of the Formosan Medical Association = Taiwan yi zhi, 121(12), 2393 - 2407
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Timing for niiating statin therapy [ RS . I

LHu

Primary prevention

Based on the scientific evidence and I | High risk
baseline LDL-C levels in Taiwan, 1t 18 *  Start lipid-lowering therapy
. : . DM, CKD or LDL-C 2190 mg/dL —
reasonable to initiate moderate-intensity = o Yes (@ LDL-Ctargetis <100 me/fdL
statin first for primary prevention and : ¢ No
. . . . .. * Hypertension
titrate to h1gh-1pten81ty statin 1f the e Age (male2 45 y; female =55 v)
treatment goal 1S not reached. *  Premature family history of CAD (men =55y or women < 65 y)
*  HDL-C < 40 mg/dL in men or < 50 mg/dL in women
*  Smoking

* Metabolic syndrome :
I
[ " |

J

2 2 risk factor 1 risk factor 0 risk factor

If LDL-C 2115 mg/dL If LDL-C 2130 mg/dL If LDL-C 2160 mg/dL

« Non-pharmacological therapy for 3 months first
*  Moderate intensity statin

(@ LDL-C target is <115 mg/dL @ LDL-Ctarget is <130 mg/dL @ LDL-Ctarget is <160 mg/dL

2022 Taiwan lipid guidelines for primary prevention. Journal of the Formosan Medical Association = Tarwan yi zhi, 121(12), 2393 - 2407
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0, Current 10-Year
1.0%  Z5CVD Risk™

(-

Lifetime ASCYD Risk: 39%  Optimal ASCVD Risk: 0.8%

Current Age i * Sex ¥ Race *

& Seethe Fsbmate Whasning brielo

Mote: These estimates may onoerestimate the 10-year and fetime risk for persons from some racalethnic groups, especialy American Indians, some Asian Americans
(8.8, of south Asizn ancestry), and some Hispanics [e.g., Puerte Ricans), and may ceerssiimone the risk for pthers, iIncluding some Aslan Americans (8.2, of &ast Asian
ancestryh and spme Hispanics (e.g., Mexican Amencans), Because the pnimarny use of these risk estimates is to facilitate the very important discussion regarding risk
reduction through estyle change, the impreclsian introduced 15 small enough te ustily proceading with lifestyle change counseling Informed by these reduls,

Systolic Blood Pressure (mm Hg * Diastolic Blood Pressure imm Hgl *
120 B0

Total Cholesterol (mgrdy) * HEL Cholesteral {merdl) * LDL Cholesterol (mg/dl) @ ©
200 G0 70

History of Diabetes? ¥ Smoker? & ¥

On Hypertension Treatment? * On a Statin? & - On Aspirin Therapy? & '

S I T
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Comparison of Statins

Statin High-intensity Moderate- Low-intensity AT
intensity

Rosuvastatin 20-40 mg 5-10mg Crestor 10mg

Atorvastatin 40-80mg 10-20mg Tulip 20mg

Simvastatin 20-40mg 10mg Simvahexal 20mg

Pravastatin 40-80mg 10-20mg -

Lovastatin 40mg 20mg Linicor 20mg

Fluvastatin 80mg 20-40mg -

Pravastatin 2-4mg 1lmg -
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Statins-associated muscle symptoms

* Myopathy (L% EE):
Muscle weakness (not due to pain), with or without an elevation in CK level.

*  Myalgia(JLA):
A symptom of muscle-discomfort, including muscle aches, soreness, stiffness, tenderness, or
cramps with or soon after exercise, with a normal creatine kinase (CK) level.

« Myositis(JL#%):
Defined as muscle inflammation.

« Myonecrosis(JL. R EE3T):
Elevation in muscle enzymes compared with either baseline CK levels (while not on statin
therapy) or the upper limit of normal.

e Clinical rhabdomyolysis(#& &)L RRAE):
Myonecrosis with myoglobinuria or acute renal failure (an increase in serum creatinine of at
least 0.5 mg/dL
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Statins-associated muscle symptoms

Symptoms:

Proximal, symmetric muscle weakness and/or soreness

The onset of muscle symptoms is usually within weeks to months after the initiation of statin
therapy but may occur at any time during treatment.

Risk factor:

 Statin characteristic: lovastatin, atorvastatin, simvastatin (metabolized by CYP3A4), rosuvastatin
e Statin dosage

* Preexisting neuromuscular disorders

* Hypothyroidism, hypovitaminosis D

* Genetic factor

* Concurrent drug therapy(e.g. CYP 3A4 inhibitor, fibrates)

* Exercise
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Statins-associated muscle symptoms

Diagnosis:

The diagnosis of symptomatic and more severe myositis and myonecrosis with laboratory abnormalities
(ie, increased serum creatine kinase [CK]) is typically straightforward and based on a temporal association
for both onset with initiation of statin therapy and resolution with statin withdrawal.

Myalgias and weakness usually resolve and serum CK concentrations return to normal over days to weeks

after discontinuation of the drug.
However, many patients can have muscle symptoms from statin therapy without an elevation in serum

CK.
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L

(even if same statin compound or regimen as above)

A. Location and pattern of muscle symptoms
(if more than one category applies, record the

highest number) . Timing of recurrence of similar muscle
Symmetric, hip flexors or thighs 3 symptoms in relation to starting second
Symmetric, calves > regimen

Symmetric, proximal upper extremity 2 <4 weeks 3
Asymmetric, intermittent, or 1 4 to 12 weeks 1

not specific to any area =>12 weeks or similar symptoms 0
did not reccour
B. Timing of muscle symptom onssat in

relation to starting statin regimen
g 9 All four scores above must

<4 weeks 3 be entered before totaling
4 to 12 weeks 2
=12 weeks 1
C. Timing of muscle symptom improvement Total score 2to 4 Sto8 dto 11
after withdrawal of statin Lali . .
(if patient is still taking statin, stop regimen legllho’od that the unlikely  possible  probable
and monitor symptoms) patient’s muscle
<2 weeks 2 symptoms are due to
2 to 4 weeks 1 statin use
Mo improvement after 4 weeks o
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Question Step 1 tep 2 Step 3 Step 4 iStep 5 (Level 5)
(Level 1%) [Level 2%) (Level 3%) (Level 4%)

How common is the
roblem?

Local and current random sample
surveys (or censuses)

Systematic review of surveys
that allow matching to local
circumstances**

Local non-random sample**

Case-series**

n/a

Is this diagnostic or

Systematic review

Individual cross sectional

Non-consecutive studies, or studies without

Case-control studies, or

Mechanism-based

onitoring test of cross sectional studies with studies with consistently consistently applied reference standards™* "poor or non-independentjreasoning
ccurate? consistently applied reference applied reference standard and reference standard**
(Diagnosis) standard and blinding blinding
hat will happen if Systematic review Inception cohort studies Cohort study or control arm of randomized trial* (Case-series or case- n/a

e do not add a
herapy?

of inception cohort studies

control studies, or poor
guality prognostic cohort

Does this

ntervention help?
(Treatment Benefits)

Systematic review
of randomized trials or n-of-1 trials

Randomized trial
or observational study with
dramatic effect

Non-randomized controlled cohort/follow-up
study™*

Case-series, case-control
studies, or historically
controlled studies**

Mechanism-based
reasoning

OMMON harms?
(Treatment Harms)

trials, systematic review

of nested case-control studies, n-
of-1 trial with the patient you are
raising the question about, or
observational study with dramatic
effect

or (exceptionally) observational
study with dramatic effect

study (post-marketing surveillance) provided
there are sufficient numbers to rule out a
common harm. (For long-term harms the
duration of follow-up must be sufficient,)**

hat are the RARE
harms?
(Treatment Harms)

Systematic review of randomized
trials or n-of-1 trial

Randomized trial
or (exceptionally) observational
study with dramatic effect

or historically controlled
studies®*

reasoning

Is this (early
etection) test

ﬂmrﬂ'lwhiie?

(Screening)

Systematic review of randomized
trials

Randomized trial

Non -randomized controlled cohort/follow-up
study**

Case-series, case-control,
or historically controlled
studies™*

Mechanism-based
reasoning
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Mixed-hyperlipidemia Lipid or cholesterol or low-density-
P lipoprotein cholesterol
Rosuvastatin QOD Hydroxymethylglutaryl coenzyme a
I reductase inhibitor AND alternate day
C Daily dosing rosuvastatin Daily dosing
0 Efficacy and adverse effect Adverse event AND therapy OR Safety

Rosuvastatin ) W ZFEARER A IE . AR
/N outcomeNTEEVIE, WO E
4 AHMG coA reductase inhibitor
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Population e.g. diabetes
® lipid fexp ~  Ssynonyms:all - OR

= |low density lipoprotein cholesteral jexp 4 synanyms - | OR s

Embase

& cholesterol fexp ~ 13 syponyms:all

ErRSTLE

ﬁ%‘ﬂﬁ;ﬁéﬁ = ntervention 8. Insulin

S Embase

di 2 ® hydroxymethylglutaryl coenzyme A reductase inhibitor fexp ~  Fsynonyms:all »  AND

alternate day :all

WO TGN E.F, PiaCEEd

daily dosing :all ~~

CIUtoorme ¢ BT
@ therapy fexp ~ 23 synonyms:all AND @ adverse event fexp ~  5synonyms:all

OR @ safety fexp ~  Ssynonyms:all s

B

E

i

Show B results
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National Library of Medicine

National Center for Biotechnology Information

P b d ('lipid'fexp OR 'lipid" OR "Epid extract' OR 'lipids' OR 'lipids and antilipaemic X m
u l I l e Advanced Create alert Create RSS User Guide

Save Emall Send 1o Sorted by: Bast match Dispiay options b
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Pub d
MY NCBIFILTERS [2
u e sl & 11 fesults Page 1 otz »

Tha folowwng term was not found & PublMed: 'dythod

Log in

| & Alternate-day statin therapy for the treatment of hyperlipidemia,
Reind! EK, Wright BM, Wargo KA
Cita  Ann Pharmacother, 2010 Sep;44{9):14563-70. doi: 10.1345{aph IME71. Epub 2010 Aug 17
- PMID: 20702760 Deyview
;D e = (\_) e Referance citatians fram ralevant publications identified ware also reviewed. STUDY SELECTION
Lot 2023 AND DATA EXTRACTION: All English-language articles identified were reviewed and 17 trials (14
TEXT AVAILABRITY prospective and 3 retrospective) involving alternate-day statin dosing were n .,
Abstract Efficacy and Safety of Alternate-Day Versus Daily Dosing of Statins: &
Free full text 2 Systematic Review and Meta-Analysis.
Full text Cite Awad K, Mikhailidis DP, Toth PP, Jones SR, Monarty P, Lip GYH, Muntner P, Catapano AL, Pencina

MJ, Rosenson RS, Rysz J, Banach M; Lipid and Blood Pressure Meta-analysis Collaboration (LBPMC)

ASTICLE ATTRIBUTE T Group,
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(%) cnﬂhl‘ane Trusted evidence.
= H Info d decisions,
Cochrane  \{J tibrary ~ plmeiie

- #1  MaSH descriptor [Cholesteral] explode alf traes MeSH » 11718
- B2 stting Limits Ed21
- e every-other-day Limits 2497
e & B4 daity dosing Limits 13067
- o HE actverae event Limits 49368
- o 6 efficacy Limits 433130
- HT saifaty Limnits 206273
- & &R g1 ar g2 Limits 17252
- o g B3 a4 Limits 125
- + #10 #5 or 6 or #7 Limits R55543
= o4 | #11  #8and #9 and #10 Limits 6
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No. Literature P |

Efficacy and Safety of Alternate-Day Versus Daily Dosing of Statins: a
1 Systematic Review and Meta-Analysis
Awad K. et al.Cardiovascular Drugs and Therapy 2017 31:4 (419-431)

Alternate-day statin therapy for the treatment of hyperlipidemia.

2 Reindl, E. K. et al.The Annals of pharmacotherapy, 2010 44(9), 1459— ‘ \/,

1470. RIS 2

Long-term efficacy of non-daily statin dosing in previously intolerant
3 patients: The Atlanta va medical center experience
Fayfman M. et al. Journal of Clinical Lipidology 2015 9:3 (460-461)

Alternate-day dosing with statins
Marcus F.I. et al. American Journal of Medicine 2013 126:2 (99-104)

QUKL K
I@Q@ Q[®°

A review of published data(without a systematic combined results)
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No.

Literature

Efficacy of alternate-day versus everyday dosing of atorvastatin
Pramanik S. et al.Indian Journal of Pharmacology 2012 44:3 (362-365)

Efficacy of alternate day dosing of atorvastatin
Aghasadeghi K., Zare D.Central European Journal of
Medicine 2008 3:2 (163-166)

Alternate-day dosing of atorvastatin: Effects in treating type 2 diabetic
patients with dyslipidaemia
Ferrer-Garcia J.C et al. Acta Diabetologica 2006 43:3 (75-78)

Is alternate daily dose of atorvastatin effective in treating patients with
hyperlipidemia? The Alternate Day Versus Daily Dosing of Atorvastatin
Study (ADDAS)

Matalka M.S. et al.American Heart Journal 2002 144:4 (674-677)

SIS
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Literature

Can alternate-day Statin regimen minimize its adverse effects on
muscle and tendon? A systematic review

Metz CA, Lucas KH. Ann Pharmacother. 2001 Apr;35(4):496-500.

FEAATE . AR Ekrosuvastatin

Q

? Muhammad, Z. A et al. JPMA. The Journal of the Pakistan Medical G/ G/ O/
Association, 69(7), 1006—1013.
Alternate-day dosing of HMG-

10 | CoA reductase inhibitors for cholesterol reduction. (\/’
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Cardiovasc Drugs Ther (2017) 31:419-431 @ CrosesMark
DOL 10.1007/s10557-017-6743-0

REVIEW ARTICLE

Efficacy and Safety of Alternate-Day Versus Daily Dosing
of Statins: a Systematic Review and Meta-Analysis

Kamal Awad ' - Dimitri P. Mikhailidis - Peter P. Toth™" . Steven R. Jones* -

Patrick Muriarl].fs‘ﬁ « Gregory Y. H. Li]1-'r - Paul Muntner® - Alberico L. Cntapannq"" .
Michael J. Pencina'’ - Robert S. Rosenson'” - Jacek Rysz'" - Maciej Banach'*'*'3.

on behalf of the Lipid and Blood Pressure Meta-analysis Collaboration (LEPMC) Group

Cardiovasc Drugs Ther. 2017 Aug;31(4):419-431.
..
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Patients with hypercholesterolemia

Patients with hypercholesterolemia

1. Did the review address a ¢ Yes
Naive patients of dyslipidemia .
c Can't Tell
?
P N ot SpeCIfI ed ) Patients who were receiving pravastatin daily and had
mamtamed their NCEP-defined LDL-C goal for at least No
. 3 months
I Alternate_day statin Patients with type 2 DM with hypercholesterolemia
; . . Patients with LDL-C of 100 to 200 mg/dL
Daily dosing statin
C Pahents with serum TC levels =200 mg/dL and LDL-C levels
>130 mg/dL
0 Efficacy and safety Patients with LDL-C 2160 mg/dL and/or TG 2200 mg/dL

= Pahents who were receiving atorvastabin for at least 6 months
and had met theirr NCEP-defined 1.IDL-C goal

Purpose W .. . .. T - 1zed con-
trolled tral: » evidence
about the ef Patients with CAD ily dosing

of statins. 1z Patients with a LDL-C level >160 mg/dL despite at least
3 months of a low-fat diet

Patients with hypercholesterolemia
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2.Did the authors look for the right type of papers? Yes
Table 1 Summary of the meloded stodies ,
Swdy Year Lm"’l' Design Duration Statin used (doses) Population Can’t Tell
Aghpsadeithn #t al, 2008 [rn Pansiormizesd, blasded, 6 weeks Adorvastatm {20 mg O v Patients with hyperchidesterolemia

cantrolled, parallel trial 200 tmg G} No
Drilary &2 al 200 Canndnl  Chaasi-rendomized, 6 weeks then 4 weeks washm Rosuvastatin (20 mg QOO0 vy Fatiemes with hyperchelkesteralemia
open-label, controlbed, period and another & we HO g QDY
crogsover trsl
Gihia et a8l 20H4 India Rondomized, open-labef, 3 months Atorvastatim {10 mg Q00 va Malve patients of dyslipidemia
contralled, paraflel tnal 10 g L0
Grratham ot al 2R TTSA Raondomized, open-label, 4 months Pravastatin (same dose DOD ve Paficnis who were recedving pravasiatin daily and had
comtratled, parallel whal half dasde as before CJI¥) inadntazied their NCEP-defined LDL-C goal for af least
3 mantha
Hadjibabar: o1 al 2007 Lran Rundonmized, open-label, B weeks Adrorvasiatm | D o QO0D va Patients with pype 2 D8 with hypercholesterolemia
controlled, paralied trial LD o QIER)
Tafari et al. 2003 USa Randormized, open-label, B weeks Adorvagtatm | D mg QO va Patients with LDL-C of D00 1o 300 mg'dL
controlled, paralled tnal 10 oo 1)
Keleg et al, 2008 Turkey | Randormized, comrolled, 3 months Atorvagtaten (30 mg OO0 ve Patients with sesum TC bevels =200 mp/dL and LDL-C levels
paralle] ral 0 prgy ) =1 3 mgidl
Liwetal 2012 China | Randomidzed, comroled, B weeks Bosuvastatiin { 10 mg QOD vy Patients with LDL-C =160 mgidl anmslior TG =200 mp/dL
patralled tril T g C303)
Pattanatk o al, 202 [media Randamized, open-label, 12 weeks Atorvastatin (same dose as before] Panents who were receiving storvastatin tor at bzast & months
controlled, paralled tral OO v same dose as before aned had et thedr NCEP-lefined LDLAC poal
(I
Pramanik et al. 2002 India | Randomdized, open-label, 12 weeks then 4 weeks Atorvastatin (30 mg (00 vs Patients with bypercholesicrolemis
controfled, crossover ma washout period und anothe 20 mg QDN
12 weeks
Rifaie et al. 202 Egypt | Randoreed, single-blinded, & weeks Adocvagtatm | D g OO0 va Paticats with CaDy
controbled, parafled trial L0 ey )
Rindoane en al. 1998 USA Randormized, open-label, b weeks for each regdme Fluvastatin (40 mg OO0 va 20 myf Patients with a LDLAC level =160 mg/idL despite at lease
contralled, erossover tria () 3 manths of 8 low-fat diet
Woagwiwatthananukit 2006 Thailnll Randomized, open-label, B weeks Fuosuvastatin (10 meg QOD vs Patients with bypercholesterolemia
ef al, controlled, pml'l:-l trmal 1] i 0
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3. Do you think all the important, relevant studies were Yes
included? Can’t Tell
We performed a computerized literature search of PubMed
SCOPUS, Web of Science, and Embase from inception until No
January 2, 2017 using the following keywords: (atorvastatin

OR. fluvastatin OR. lovastatin OR pitavastatin OR pravastatin

OR rosuvastatin OR simvastatin OR cerivastatin OR card term “*” was used to increase the sensitivity of the search

mevinolin OR statin OR statins) and (alternate day OR
alternate-day OR every other day OR every-other-day OR
non-every day OR non-daily OR twice a week OR twice-
weekly OR twice weekly OR once a week OR once-weekly
OR once weekly). To ensure that no relevant studies were
missed, we conducted manual searches for potential tnals that

strategy. The literature search was restricted to articles pub-
lished in English and conducted on human subjects.

were included in the reference lists of review articles on that

topic and the abstracts from selected congresses: scientific

sessions of the European Society of Cardiology (ESC), the
American Heart Association (AHA), American College of
Cardiology (ACC), European Society of Atherosclerosis
(EAS), and National Lipid Association (NLA). The wild-

After removal of duplicate articles by Endnote X7
(Thompson Reuter, CA, USA), two independent authors
screened the retrieved articles in two steps: the first step was
to screen the titles and abstracts for eligibility, and the second
step was to screen the full text of the ehigible abstracts accord-
ing to the inclusion and exclusion critena. Disagreement was
resolved by the opinion of a third author (MB).
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3. Do you think all the important, relevant studies were Yes
inCIUded? Funnel Plot of Standard Error by Difference in means Can’'t Tell
] N{:}
5 [ ]
E 2
;

Diffsrencs in masns

Figure S4: Shows a funnel plot displaying publication bias in the studies that compared the
effects of alternate-day dosing versus daily dosing of statins on TG+

Visual inception of funnel plots suggested a potential publication bias for TG. The trim and fill
approach corrected the asymmetry of the funnel plot of TG by imputing 4 studies (corrected MD
0.28354 mg/dL, 95%CI —8.51685, 9.08393).
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3. Do you think all the important, relevant studies were Yes
included? Can't Tell
: Funnel Plot of Standard Error by Difference in means No
5
i
)

Figure 55: Shows a funnel plot displaying publication bias in the studies that compared the
effects of alternate-day dosing versus daily dosing of statins on TC+
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3. Do you think all the important, relevant studies were Yes
included? Can't Tell
Funnel Plot of Standard Error by Difference in means No

IE_ [

E B

f-.& 10

Figure S6: Shows a funnel plot displaying publication bias in the studies that compared the
effects of alternate-day dosing versus daily dosing of statins on LDL-C:
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3. Do you think all the important, relevant studies were Yes
included? Can't Tell
§ Published studies identified ) -
8 lhrough(:azlazl?;se; search Duplicates (n = 838) N{}
= 1
'3_ Studies identified after

removal of duplicates
(n = 1560))

o Hitreference X F 1] GEIE IR 1Y Sk
Records screened Records excluded (n = 1541) ° {% Wﬁi%ii%ﬁ
L o IRUSCEROR S5 SR M B 2 AR B
* Funnel plot £ ipublication bias
o f{# FIMeSH terms

- Screening

Articles excluded (n = 6)
,é" Full-text articles assessed _— -Non-randomized trials (n = 3)
= for eligibility (n = 19) -Observational study (n = 1)
§) -Insufficient data(n=1)
w <Daily dosing was compared with
three-times-weekly dosing not
p alternate-day dosing (n = 1)
h: Studies included in this
'g systematic review and
g meta-analysis (n = 13)
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4. Did the review’s authors do enough to assess quality of Yes
[ ] [ ] ? ,
the included studies: Can’t Tell

=
i€ | =
gH| S No
SE| £
Sl : 2
=| & = 3 o 2 o &
g 2 g- . :3: g 5 & 5 8 o P &
.| & 3 § 2 &8 -2 v § 8 g F &
E @ @ ® 2 @ © 8 @ ©& & © © @
B oy 8 B 8 ¥ 8 8 B OB OB OB @
5
e [|@ @ @ 2@ 9|2~ @ @ & @ | ~ | Rendomsequence generation (selection bias)
L}
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Study Year Croup (oo, of patiests) Ape (vears) Weight (kg) TC {mg/dL) LDL-C {mgdL) TG fmgdl)
Aghasadeghi et al, 2008 Atorvastatin QOD [n = 20] 61 (11) 70 (8) 228 (31) 152 (31) | 89 (46)
Atorvastatin QD [n = 20] 55(12) T2 (13) 226 (55) 152 (50) 176 (85)
Drulay ct al. 2009 Rosuvastatin QOD [n = 39] 68.2{12.3) NS 232 (34.8) 147 (31) 151 (80)
Rosuvastatin QD [ = 35]
Cihia et al. 2014 Atorvastatin QOD [n = 39] 48.13 (9.671) 62.9744 (R.7494) 246.15 (37.89) 176.05 (35.12) 135.25 (62.51)
Atorvastatin QD [n = 46] 48 (8) 66.02 (3277 258 48 (30.86) 190.19 (27.48) 141.15 (29.65)
Crraham et al. 2002 Pravastatin QOD [r = 53] &3 (10) 93 (21) 172 (25) 06 (18) 178 (82)
Pravastatin QD [# = 51] 68 () 92 (19.5) 170 (24) 92 (20) 162 (76)
Hadjibabaie et al, 2007 Atorvastatin QOD [a = 20| 55.45 (1.74)' NS 2391 (5.95) 149,45 (4.62)" 1852 (14.4)
Atorvastatin QD [n = 20] 53.45 (2.11) NS 2522 (8.79)" 153.7 (6.95)" 235.2 (19.4)"
Jafari et al. 2003 Atorvastatin QOD [n = 18] 56 (11) NS 240 (44) 153 (30) 1 79 (10£)
Atorvastatin QD [r = 19] 56 (10 NS 228 (44) 139 (29) 178 (106)
Keles et al, 2008 Atorvastatin QOD [n = 30] 33(13) NS 244 (26) 166 (25) 163 (64)
Atorvastatin QD [n = 31] 57(11) NS 242 (29) 162 (23) 159 (55)
Li et al. 2012 Rosuvastatin (QOD [ = 19] 48 () NS 247 (15.3) 158 (9.70 137 (25.5)
Rosuvastatin QD [r = (8] 50 (8) NS 251 (16) 160 (10.1) 141 (28.4)
Pattanaik et al. 2012 Atorvastatin QOD [n = 141] 50.8 (7.0) NS 14549 (21.75) T7.68 (17.34) 126.83 (42.85)
Atorvastatin QD [n = 143] 50.3 {6.9) NS 157.45 (31.37) 80.06 (25.14) 141.25 (52.01)
Pramanik e al. 2012 Atorvastatin QOD [n = 38] 5280 (1.549)" 61.47 (1.783)" 221.4 (3.696)" 150.0 (2.616)" 152.5 (R.134)"
Atorvastatin QD [n = 38] 2732 (3.266)" 149.5 (2.837) 160.9 (6.521)"
Rifaie et al. 2012 Atorvastatin QOD [n = 30] 539 (6.4) NS 144 (26) 79 (1%) 142 (25)
Atorvastatin QD [n = 30] 55(2.9) NS 153 (21) 87 (16) 157 (28)
Rindone et al. 1995 Fluvastatin QOD [r = 23] 64 () NS 269 (22) 182 (24) 244 {62)
Fluvastatin QD [r = 23]
Wongwiwatthananukit et al. 2006 Rosuvastatin QO [r = 40] 6210 (1.57) N5 241.52 (34.04) 170,33 (28.22) 15130 (74.41)
Rosuvastatin QD [ = 40] 5718 (1.48) NS 181 73 {34 65) 155.27 (79 .44



Siudy Year Location Design Duration Statin used (doses)
Aghazadeghi et al. 2008 Iran Randomized, blinded, b weeks Atorvastatin (20 mg QOD vs Patients with hypercholesterolemia
controlled, parallel trial 20 mg QD)
Dulay et al. 2009 Capada CQuasi-randomized, f weeks then 4 weeks washout| Rosuvastatin (20 mg QOD vs Patients with hypercholesterolemia
open-label, controlled, peniod and another 6 weeks 10 mg QDY)
crossover tnal
(Ghia et al 2014 India Randomized, open-label, 3 months Atorvastatin (10 mg QOD vs Maive patients of dyshpidema
controlled, parallel trial 10 mg QD)
Graham et al. 2002 USA Randomuzed, open-label, 4 months Provastatin (same dose QOD vs | Patents who wene recerving pruvastahin daily and had
conirolled, parallel rial half dose as before QLN maintained their NCEP-defined LDL-C goal for at least
3 months
Hadjibabaie et al. 2007 Tran Randomized, open-label, B weeks Atorvastatin { 10 mg QOD v Patients with type 2 DM with lvpercholesternlerma
controlled, paralle] tral 10 mg QL)
Tafan et al. 2003 USA Randomized, open-label, & weeks Atorvastatin (10 mg QOD vs Patients with LDL-C of 100 1o 200 mg/dL
controlled, paralle] ral 10 mg QL)
Keles et al. 2008 Turkey Randomized, controlled, 3 months Atorvastatin (20 mg QOD v Patients with serum TC levels =200 mg/dL and LDL-C levels
parallel trial 20 myg QD) =130 my/dL
Li et al. 2012 China Randomized, controlled, 6 weeks Rosuvastatin (10 mg QOD vs Patients with LDL-C =160 mg/dL and/or TG =200 mg/dL
parallel trial 10 mg QD)
Pattanaik et al. 2012 India Randomized, open-label, 12 weeks Atorvastatin (same dose as beforg Patients who were receiving atorvastatin for at least 6 months
controlled, parallel trial QOD vs same dose as before and had met their NCEP-detined LDL-C goal
QD)
Pramanik et al. 2012 India Randomized, open-label, 12 weeks then 4 weeks Atorvastatin {20 mg QOD vs Patients with hypercholesterolemia
controlled, crossover trial washout period and another | 20 mg QD)
2 weeks
Rifaie et al. 2012 Egypt  Randomized, single-blinded, & weeks Atorvastatin {10 mg QOD vz Patients with CAD
controlled, parallel trial 10 mg QL)
Rindone et al. 1998 LISA Randomized, open-label, 6 weeks for each regime Fluvastatin (40 mg QO ve 20 mir Patients with a LDL-C level =160 mg/dL despite at least

Wongwiwatthananukit 2006 Thailand Randomized, open-label,

ef al.

controlled, crossover iria

controfled, paralle]l tmal

B weeks

QD)

Rosuvastatin (10 mg QOD vs
10 mg QD)

} months of a low-fat diet

Patients with hypercholesterolemia
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5.1f the results of the review have been combined, was it Yes

reasonable to do so? Can't Tell

* Heterogeneity was observed between studies especially in term of change in LDL-C. No
This heterogeneity may result from many factors including the population

characteristics, and statin doses or the duration of treatment.

* A statistically significant heterogeneity was present for LDL-C (Chi2 p < 0.0001 and
TG (Chi2 p = 0.01). This was resolved by sensitivity analysis that excluded the study
by Rifaie et al. (Chi2 p = 0.31) for TG.

* However, sensitivity analysis failed to resolve the heterogeneity for [.DI.-C.
* For TC, no heterogeneity was present (Chi2 p = 0.24).

e Performed subgroup analysis Total (95% Cl) 505 518 100.0%  6.56 [-1.76, 14.88]

Heterogeneity; Tau® = 96.05; Chi* = 25.21, df = 12 (P = 0.01); P = 52%
* Random-effects model was used.  Test for overall effect: Z = 1.55 (P = 0.12)
Test for subgroup differences: Chi? = 0.60, df = 3 (P = 0.90). P = 0%
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6. What are the overall results of the review?
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Fig. 3 "Forest phol displaying the results of the meta-analysis of alternate-day dosing versus daily dosing of statin therapy on inglvcerides (TGs) with
ing aceording fo individueal statins, C7 confidence interval, 4 degrees of fresdom, 50 standard deviation
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Ablbernate-day Crally Mean Differance Maan Differance

Study or Subgroup Maoan 50 Total Maan 50 Total Weight IV, Random, 35% CI IV, Random, 958% CI

1.1.1 Alervastatin

hghasadeghi of al 62 2020616 20 -6E E51.09735 20 18 400 |-28.78, 21.79] ' N

(shaa & al -roOF 12.53 49 -30.6R 1084 46 222% 1582 [10.78, 20.85] =
6 ° W h at a re t Hadjikabaie i al 53082 272658 15 -Th 45201748 19 19% 1608 (-840, 4055

Jatari el al AT B1 18 =40 45 19 124 -7.00 |-3E.0B, 24 08|

Ketes et al -69 2762245 30 -B1 31828 31 448% 120027V 37T T

Pattanaik &t al 1407 2918671 149 188 3140008 143 154% 1208 [65.04, 19.14) T =

Prasmane ai al -58.5 20.34860 a3 556 17.571434 3 1MEw 6.10 f-2.44, 14.54) F i

Ritale &t ai 2 2821347 30 3 Z23.84704 4u B3 E% 2200[E 28 35 Fr|

Subbotal (95% Clj St e 65.0% | 1245 (8. 14, 16.7E] "‘*

Heterogensily: Tau® = T.43, Chi' = B.FT df = T (P = 0.2T), = 20%
Tast for cvarall effect: £ = 567 (P < 0.00001)

1.1.2 Rosuvastatin

Dulay el al -§1.0982 2033002 39 -7E5EE1 F0.54011 40 B80% 15.47 [2.25, 28,50

Li ol al B1 14534681 19 ap 1463181 18 104% 0,00 [-0.40, 18.40]

Waongwiwatiharanult et al A73 3140580 40 .D4GRE 305573 40 48%  Z7.33011.78 42 GA] Py —
Subtotal (35% CI) LT 88 20.8% [ 15.80 [5.66, 25.95] e

Heterogensty: Tau® = 3084 Chi* = 395 df =2 2 (P =0.94); 1P = 49%
Tesi ior overall eftect £= 305 (P = (.42}

1.1.3 Fluvasiatin

Rindone el al 41 2151743 23 45 2306513 23 634  T.00[-5.898, 19.89) —_————
Subtotal (95% CI) 73 13 63% 7.00[-5.89, 10.89] ol
Hetarogenety: Mol applicable

Tast for ovarsll effect Z = 1.08 (P = 0.29)

1.1.4 Pravastatin

Graham at af 18 28.4TBOS 53 12 20 54687 51 7o G.00 [-5.16, 17 18] S e —
Subtotal (95% CI) 53 51 79%  6.00[-516 17.16] .
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Test tor overall eftect £=1.05 (P = 0.29)

Total (95% CI) 505 518 100.0% | 12.08 [B.58, 15.58] -«

Heterogenety: Tau' = 7.84; Chi* = 15.08, df = 12 (P = 0.24); P = 20% ¥ ¥ ¥ ¥
Test for averall efiect Z = 676 (P = 0.00001) 50 a3 0 25 0
Teet for subgroup dfferences: Chid = 2,26, df = 3 (P = 0.52), I = 0% Favours [ABernate-day] Favours [Ceily]

Fig. 4 Forest plot displaying the resulis of the meta-analysis of altemate-day dosmg versus daily desing of statin therapy on total cholesterol (TC) with
subgrouping according to mdividual statins. Cf confidence interval, df degrees of freedom, S standard deviation
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Alternate-day Draily Mean Difforenca Moan Differanca
Bhudy or Subgrougp Mean S0 Tobal Mgan ED Total Waeight IV, Randem, 95% CI IV, Random, 85% CI
1.2.1 Aorvastatin
Aghasadeghi &t al B4 2061418 20 56 4616276 20 35% -2800 |52.04,-3.96)
6 W h at «  Ghia et al -T3.6 14.71 8 -g33.vp 17.48 46 102% 2D 18[13.35, 27.03] e

e " Hadjbabaie et al A2 IT IEMES 15 -5E05 23TEHE 19 56% 1378 [-3.12, 20.468| s
Jafari at al 44 47 18 -3 40 19 28% -14.00[-42.19, 14,19
Kelas af ol -T1 28.4THOA 1] -GE  F5A6E03 N aa% 3001667, 1067 B T
Patianaii e al B8 20.07308 14 1.34 237743 M3 110% 5.84 [1.73, 11.95] e
Frarmanis el al =5T.85 146502 M  -G9166 1518272 36 10.3% 371 [F3.00, 10.42] i L
Rifaia et al 08 236 M 1 19 a0 &% 25001424, 35.75| I
Bubtotal (38% CI) a1 348 BB BT79[1.58, 154T7] -

Hetarosganaily: Tau® = 99.78, Chi' = 36.72, df = 7 (P < 0.00001) F = B1%
Test for overall sffect: 2= 158 (P = 0.11)

1.2.2 Roauvastatin

Dulay o al BlA248 24 .T4885 3 -T1.9524 7 0GER3 40 79 10.83 [[0.80, 22 25] e
Liatal 57 159148 14 =G0 BEIERHED 18 1006 .00 [-3.07, 2.07] H bafe
Wongwivwattharanukit et al B506 FTIN066 A0 -ATEI ATTOGN4 40 S8% Z2AT ([T, 36.80|

Subtotal (95% Ci) 98 88 24.9% 1059 [-0.23, 21.16] e

Hetarsganaily: Tau® = 61.27, Chi* = §.46, gl = 2 (P = 0.04); P = GB%
Test Tar overall gfec; £ = 1.82 (P = 3.06)

1.2.3 Fluvasiatin

Rindone ol al R PPE495 T 44 M931T1 23 7%  6.00 68\, 18,88 ——
Subtotal (B5% CI) 23 23 7.2% 600 [-6.88, 18.88] -l

Hetaroganaity: Mot applicabie
Tast for overall affect: Z = 0.01 |P = 0.36)

1.2.4 Pravastatin
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Fig. 5 Forest plot displaying the results of the meta-analysis of alternate- individual stating. CF confidence interval, 4f deprees of freedom, 5D
day dosing versus daily dosing of statin therapy on low-density standard deviation
lipoprotein cholesterol (LDL-C) with subgrouping according to
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7. How precise are the results? Yes

Can’t Tell

* 95% confident interval was provided.
* Small sample size

No




Aghasadeghi et al. 2008 Iran ]
Dulay et al. 2009 Canada |
Ghia et al. 2014 India ]
Graham et al. 2002 USA I
Hadjibabaie et al. 2007 Iran |
Jafan et al. 2003 USA |
Keles et al., 2008 Turkey |
Liet al. 2012 China 37A
Pattanaik et al. 2012 India |
Pramanik et al. 2012 India l
Rifaie et al. 2012 Egypt |
Rindone et al. 1998 USA ]

Wongwiwatthananukit 2006 Thailand -
et al, 80

8. Can the results be applied to the local population?

Atervizstatin {10 mg QO vs
I g )

Atorvastatin {10 mg QU v
10 mg CT)

Avorvastatin (20 mg Q0D va
H mg Tk

Rosuvastaim (10 mg (0D va
Bl e T

Atorvastatin {same dose as before
(00 vs same dose as betore
Qo

Aborvastatim G20 mg QUHY va
M g {]‘] ]

Avorvastatin (10 mg QIO va
10 mg C)T3)

Stntin wsed (doses) Population

Arorvastatin (20 mg CHOTY va Patients with hypercholesterolemia
20 pag T3

: Rosuvastatm (20 myg OO0 vs Patients with hypercholesterolemia

10 mg O}

Avorvastation | L0 e QIO va MNafve patients of dyslipidemes
PO mg CFTF

Pravastatin {smne dose QOD vs  Patients whio wiore receiving pravastatin daily amd had
half dose as hetore QDG mamiained their NCEP-defined LDL-C goal for at least

& months
Patientz with type 2 DM with bypercholesterolernin

Panents with LOL-C aof 1000 6o 2000 mgﬁ:“ )

Patients with senum TC levels =200 mg/dL and LA kevels
] 30 mg'dL

Panents with LOLAC =160 mgdl anddor TG =200 mg'dl

Patients who were receiving aforvastatin for at least & months
and head met their NCEP-defined LDL-C goal

Patients with hypercholesternlemia

Patients with CAD

Flueastatin (40 mg Q0D ve 20 mg Patients with & LDL-C Jewe] =060 mpidl. despite ag least

L0

Rosuvastatin (10 mg QO v
‘0 mag QT

3 maonths of o kew-fat deet
Patients with hypercholesterslemin
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Yes

Can‘t Tell

No

fEEk:117/1023=11.4%
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8. Can the results be applied to the local population? Yes
Can't Tell
No

B % A4 ek - AMERE MBERBETRHEE B LR REAF L

mAE Bl = SAR T
Semaglutide injection-4mg/vial 1 mg QW Subcutaneous
Glimepiride-2mg 0.5 tablet QDAC Oral
Pioglitazone-30 mg 1 tablet QD Oral
Rosuvastatin-10mg 1 tablets QOD Oral

Pentoxifylline-400 mg 1 tablet BID Oral
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9.Were all important outcomes considered?

Study

Adverse events (AEs)

Aghazadeghi et al.
Dhlay «t al.

Crhiia e al,

Graham et al.
Hadjibabaic ct al.
Jafan et al.
Keles et al.

Li et al
Pattanaik et al.
Pramanik et al.
Rifaie et al.
Rindone et al.

Wongeiwatthananulat et al,

Mo Abs

One patient expenicnced myalga without a nise in CK, which
resolved with time. Gastrointestinal upset was the most common complamt

- Daily dosing growp: | headache, 1 asthenia, 2 dizziness, 3 parasthesia,
| depression, | myalgia and | elevated liver enzymes

- Alternate-day dosing group: 1 headache, 1 dyspepsia, 1 dizziness and
1 parasthesia

One complained of heartbum and myalgia at the 4-month visit

No AEs

No Als

No AEs

Mot reported

One patient expenenced myalgia without a nise in CK

Omne patient expenienced myalgia in daily dosing group

Mo Albs

Two patients experienced gastrointestinal upset and one patients experienced
unnary retention

Two patients 1n the daly dosing group expenenced malase and myalma
and one patient in the altemate-day dosing group developed headache

Yes

Can’t Tell

No

Most of the included studies did not report the
incidence of AEs in each group separately.
Could not pool the AEs 1n a meta-analysis
model.

The included studies did not use a standardized
tool to assess statin-associated adverse muscle
symptoms.

The 1ssue of compliance with the alternate-day
dosing has been a limitation to this regimen
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10. Are the benefits worth the harms and costs? Yes

Can’t Tell
* Further large- scale RCTs with long-term treatment are recommended to confirm

these findings and investigate the effects of alternate-day dosing of statins vs daily No

dosing on patient compliance particularly in patients with statin-associated adverse
muscle symptoms (SAMYS), risk of new onset DM and CV events.

* More RCTs are needed to investigate the efficacy of other statin regimens (e.g., twice
or once weekly) compared with daily and alternate-day regimens.

* Lower cost

* Uncertain compliance

* No significant difference in efficacy
* Well-tolerated




Conclusion




I (9 Conclusion I

My opinion

* In conclusion, this meta-analysis shows that alternate-day dosing of individual statins (especially
atorvastatin and rosuvastatin) 1s as efficacious as daily dosing on LDL-C and TG.
* Further large- scale RCTs are recommended to confirm and extend these findings.

* [t 1s not possible to directly determine whether alternate-day regimen reduces muscle-related side

effects.
* It might be a reasonable choice for our patient since there were no obvious harm.
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d °
My opinion
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