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Effects of morning vs evening statin
administration on lipid profile: An systematic
-review and meta-analysis
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Mean Difference Mean Difference
Published studies identified Duplicates Study or Subgroup _Mean Difference SE_Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
through databases search (n = 237) 1.2.1 Short half-lives
i Hurminghake et al 6.9606 13.65002 0.6% 6.96[-19.79, 33.71]
4, llingworth et al 19 18.30301 0.3% 19.00 [-16.87, 54.87]
Kruse et al 14.3079 37.91632 0.1% 14.31[-60.01, 88.62] *
Studies identified after Saito et al (2.5 mg) 151 11741  0.8% 15.1(E [-7.91, 38.1 1}
Temoval of ;;’2""““'““ Saito et al (5 mg) 24 1147571  0.8% 2.40 [-20.09, 24.89)
Kpr=aia) Wallace et al 9.6675 3.748622 7.5%  9.67[2.32, 17.01]
Subtotal (95% Cl) 10.0% 9.68 [3.32, 16.03]
Heterogeneity: Chi2 = 0.93, df =5 (P =0.97); 2= 0%
Test for overall effect: Z = 2.98 (P = 0.003)
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1.2.2 Long half-lives

Kim et al 6.2 4.194325 6.0%  6.20[-2.02, 14.42]

Martin et al 2.9 1805471 32.2% 2.90 [-0.64, 6.44]

Full-text arti:Ies assessed i ?“l“dw (n=13) gz?di'n Et'a ' t al 1 g 324212:3: f:?:ﬁ ?gg [-g'::' 2::]

for eligibility (n = 24) “MINIGEIEE SR = S5 e 7 3 ' 5 80
-No available full-text (n = 2) charnagl et al 0.7 3923723 6.8% 0.70 [-6.99, 8.39]

Yietal -1.6 4895259 44% -1.60[-11.19,7.99]

Subtotal (95% Cl) 90.0% 2.53 [0.41, 4.64]

Heterogeneity: Chiz = 1.94, df =5 (P = 0.86); I? = 0%

r Test for overall effect: Z = 2.34 (P = 0.02)

Studies included in this

systematic review and
meta-analysis (n=11)

 Eligibility | Screening

Total (95% CI) 100.0% 3.24[1.23, 5.25]
Heterogeneity: Chi® = 7.24, df =11 (P =0.78); 2= 0%

Test for overall effect: Z = 3.16 (P = 0.002)

Test for subaroup differences: Chi?=4.37. df=1(P=0.04), P=77.1%
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Figure 1 The PRISMA flow diagram of studies’ screening and
selection. PRISMA, Preferred Reporting Items for Systematic Re-
views and Meta-analyses.













Study design

75th birthday Start of End of follow-up

In 2012 to 2014 follow-up
[Patients from the French general Month m=3
health insurance scheme living in
metropaolitan France)
Statin medication Statin medication
Assessment of study outcome

(In particular at resumption of statin
treatment after discontinuation;
Drecember 2015 at the latest)

possession ratio 2 80% possession ratio = 80% . L .
Between m=-24 and m=-13 TR e T e Hospital admission for cardiovascular event
La A il
mfm i ym b eu s jeln Ty g ]y = & = = = = o=
Time is divided into calendar months, l I. I
m=0 referring to the month of the 75th birthday Jan. 2012 Jan. 2013 Dec. 2015

Mo in-hospital diagnesis, clinical procedure or drug
therapy suggestive of secondary prevention

Between m=-72 and m=-1

Principal result

Hazard ratio 1.33 (95% CI, 1.18-1.50)

Statins discontinued

Statins continued
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STATIN MUALIC3SI ILD N 9LDa EDIRIK

LDL soviyasindo horbir mmolLL azalma major kardiovaskulyar hadisalor1 %22,
vaskulyar mortallig1 %14, vo butiitn sobabaoblors bagli olumt %10 azaldir.

Ikincili qgorumada LDL soviyosinin 2mmolL azaldilmasi, 5 ildo major
kardiovaskulyar hadisoalori %10 azaldir

Birincili qorumada LDL soviyasinin 2mmolL azaldilmasi, 5 1ldo major
kardiovaskulyar hadisolor1 %5 azaldir

Forgli statinlor forgli tosir dorocosino malikdirlor.

20 mg dozada verildiyindo LDL soviyasindo azalma
Pravastatin %25-35

Simvastatin %25-35

Atorvastatin %40-50
Rozuvastatin %50-60






Ateroskleroz miirokkab bir prosessdir.

Burada endoltel disfunksiyasi, iltthabi prosess vo trombogenez

rol oynayir. Statinlor bunlarin horbirino miisbot tosir gostorir.

Ama bunun xaricindo kardiovaskulyar xastoliklor xaricindo
mevalonat yolu Uizorindon basveran biitlin miisbat tosirlor

pleryotrofik tosir olaraq bilinir.



ENDOTEL FUNKSIYASINA MUSBST ToSIR.

Endotel disfunksiyasi aterosklerozun an vacib

gostaricilarindan biridir.

HT, siqgaret, yuksak Qan sakari kimi gostaricilar endotelin

vazodilatator funksiyalarina (NO) mantfi tesir gostarir.

Statinlar Rac ve Rho proteinlarinin prenilasiyasi prosesini

inhiba etdiyindan endoteldan NO sekresiyasini arttirirlar.



Endotel zodolondikton sonra aterosklerotik pilok inflamator hiiceyralor
torafindon hlicuma moruz qalir.

Statinlor antiinflamator tosirlorini CRP, Serum amiloid A, interlekinlor vo
[CAM -1 kimi molekullarm sintezini basqilayaraq gostaririlor. Bu

molekullarin horbiri artmis kardiovaskulyar hadiso riski 1lo alagolidirlor.

Statinlor riski azaldici tasirlorini daha ¢ox inflamator gostaricilorin yiiksok
oldugu xastolorda gostarir.

Statinlor normal xolesterin doyarlorindo belo CRP kimi inflamator
gostaricilori azaldir.
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YUKSOK HOSSASIYSTLI CRP VO KARDIOVASKULYAR HADISO

PARALELLIGI
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Emerging Risk Factor Collaborators, Lancet Jan 2010



Direct comparison of hsCRP. systolic blood pressure, total cholesterol and non-HOLC

C-reactive protein concentration and risk of cardiovascular events : 2010

hsCRP -
Risk Ratio (95%CI)

Systolic BP 1.37 (1.27-1.48)

.
Total cholesterol = 1.35 (1.25-1.45)
.
Non-HDLC 1.16 (1.06-1.28)
05 10 1.2 14 1.8
Risk Ratio (95%CI) per 1-SD higher usuall sl 6-1.40)

Adjusted for age, gender, smoking, diabetes, BMI, BP, triglycerides, alcohol, lipid levels, and hsCRP

Emerging Risk Factor Collaborators, Lancet Jan 2010



IMMUNOMODULYATOR TOSIRLOR

Statinlorin immunomodulyator tosirlor1 do var (steroid

bonzoari).

Bu tosir 0zalliklo transplant olunmus xastalords organ
roddindo, revmatoid artrit, ankilozan spondilit, lupus,
vaskulitlor, sistemik skleroz, polikistik over xastaliy1 vo

s. gostarilib.



Statinlor trombogenezdo dnomli miusbat rol oynayar.

Toxuma faktoru ekspressiyasi, trombositlorin agregasiyasi, trombin

sekresiyasinin azaldilmasi.

Fibrinogen, Faktor V, VII vo XIII soviyasim azaldirlar.
Plazminogen activatorunun inhibitoru soviyasini azaldirlar.
Fibrinolitik ferment olan plazminogenin soviyasini artirir.

Jupiter todgigatinda da rozuvastatin atorvastatin alan xastolorde venoz

tromboembolizm vo pulmonar emboliya riskini %30-40 nisbotindos azaldib.

Antifosfolipid sindromlu xastolords ds statinlorin tromboz riskini koskin

azalttig1 da gostorlilib.



STATINLSRIN DIYOR MUSBOT TOSIRLOR]

Urok corrahiyasi sonrasi postoperativ sayrici aritmiya riskindo %50 azalma

Xroniki obstruktiv agciyar xostoliyi

Koskin respirator disstress

Pnevmoniya






Birbasa miyopatiya 10.000 xastodon 10-20ds basverir. Statin miialicasininin dayandirilmasindan sonra tamamon
geriloyir. Doza ilo yaxindan olagolidir. Sads ozslo agrisindan boyrok ¢atimazligi ilo naticolonon ciddi rabdomiyolizo
kimi 1raliloyir.

9sas mexanizm olaraq ubiquinon sintezino olan monfi tosirindon moanso alir. Ubiquinon mitoxondrialarda ciddi

reaksiyalara tosir gostoron maddodir. Ubiquionon yoxlugunda azalolords sterollar yigilir vo bunlar azoalslors toksik tosir

gostorir. Ayrica artrogin-1 molekulasinin saviyasini artiraraq o9zolo atrofiyasina yol agir.

CK soviyasinda yiiksolmo 10.000ds 1 halda basverir. Vo ciddi rabdomiyoliz (miyoglobinemiya, miyoglobinuriyave

kaskin boyrak ¢atismazligi) 100.000ds 2-3 xastada bagverrtr.

Bu yan tosir Asyalilarda va sitoxrom P450 iizorindon tosir gostoron dormanlar gobul edon xastolordo daha ¢ox bas

Verir,

100.000ds 2-3 xastodo bir autoimmun miyopatiya - nekrotizan miyozit basverir vo bu durum statin miialicasinin

dayandirlmasi 1l gerilomir vo immunosupresif mualicoyas ehtiyac yaradir.









Statin miialicosi alan xastolordo diabet riski ciddi miyopatiyaya bonzor ylizdo gostorir.

Diabet ¢ox vaxt statin miialicosino baslanarkon ortaya ¢ixir vo daha ¢ox diabet ti¢ilin risk
faktorlar1 olan xostolordo 1zlonir ( artmis ¢oki, glukoz tolerantligi pozulmus olan xostolor

vaya yliksok HgA1C soviyasi olanlar) .

Patogenez tam olaraq aydin olmamagqla birlikdo, LDL reseptor sayisinda artis daha ¢ox

pankreasta xolesterin yigilmasina sabab olaraq hiiceyralora toksik tasir gostarir.

Ama yeno do kardiovaskulyar hadisolor1 azaltma ytizdosi ¢ox daha yiliksok oldugundan,

statinlorin bu tasirlor1 yox sayilabilor.



HEMORAJIK INSULT

Bu tosir 6zolliklos yliksok kontrolsuz arterial tozyiqi olan xostolorde geyd

olunub.
Statinlor 1semik 1nsult riskini azaldirlar.
Bu yan tosir yena do Asya kontinentindo yasayanlarda daha ¢ox 1zlonilir.

Bu fosadin qarsisinin alinmasinda Qan tozyiqi kontrolu ¢ox vacibdir.









DIYOR YAN ToOSIRLOR

Ciddi qaraciyar xasarati riski 100.000ds birdir. AST ALT yiiksolmasi miyotoksiklik ticbatindan da bagverabilocoyindon ayirimda Gama

Glutamil Transferaz vo kreatin kinaz ol¢iimii faydali olabilor. Qaraciyor yasdlanmasi olan xastolordo giivonls istifads olunabilor.
Kognitiv funksiyalar tizorindo olan monfi tosirlor tosdiq olunmayib.

Katarakt riskini arttirdiglarina dair olan goriislor tosdiqini tapmayib ama yasla bagli makulyar deqenerasiya riskindo azalma bir ¢ox

randomizs todqiqatda gostorilib.
Xorgang riskinin artmasina dair olan goriislor siibut edilmoyib.
Diyor spekulativ yan tosirlor

Hoyat keyfiyyati

Y uxu pozulmalari

Suisidal davraniglar

Neyropatiya

Erektil disfunksiya









RESEARCH ARTICLE

Statin adherence is lower in primary than
secondary prevention: A national follow-up
study of new users

W

Finn Sigglekow'*, Simon Horsburgh®'2**, Lianne Parkin® 2

1 Department of Preventive and Social Medicine, Otago Medical School—Dunedin Campus, University of
Otago, Dunedin, New Zealand, 2 Pharmacoepidemiology Research Network, University of Otago, Dunedin,
New Zealand

@ These authors contributed equally to this work.
* simon.horsburgh @ otago.ac.nz

Table 2. Mean MPR, adherence, and discontinuation in primary and secondary prevention groups in first year of follow-up.

Prevention Mean Adherent (MPR > 0.8) Discontinued
group MPR

Adherent (%) | Unadjusted OR (95% | Adjusted OR" (95% |Discontinued (%)| Unadjusted OR(95% | Adjusted OR" (95%
CI) CI) Cl) CI)

Primary 0.81 62.8 1.00 1.00 29.8 1.00 1.00
Secondary 0.87 76.1 1.89 (1.84-1.93) 1.55(1.51-1.59) 19.7 0.58 (0.57-0.59) 0.67 (0.65-0.69)




59 yasinda Kkisi,

HT sababi ilo mualice alir ama darmanin
tasir etmadiyini bildirir.

Anamnezindan aslinda darman
mualicasini da dlizgiin gabul etmadiyi
oyranilir. Diabetikdir. Sigaret ¢akir.
Arada aspirin igir.

Analizlarinds;

LDL saviyasi 165. Diyet vo duz
mahdudiyatina riayat etmir. Ofis AT
160/95 mmHg.




ASPIRIN 100 MG
ARB+DIURETIK
KOMBINASIYASI
CA KANAL
BLOKATORU
STATIN .
DUZ ISTIFADSSINI
M3HDUDLASDIR
MAQ TOVSIYYSSI

—  3-4 HOFT SONRA
KONTROL



AMERICAN

) COLLEGE of ASCVD Risk Estimator Plus Estimate Risk

CARDIOLOGY

Current Age e *
59

Total Cholesterol (mg/dL) *
297
must be
History of Diabetes? *

v Yes

On Hypertension Treatment? *

https://tools.acc.org/ascvd-risk-estimator-plus/

0 Current 10-Year
55.1 f,, ASCVD Risk™™*

Lifetime ASCVD Risk: 69%  Optimal ASCVD Risk: 4.8%

Sex *

Diastolic Blood Pressure (mm Hg) *

LDL Cholesterol (mg/dL) @ ©
40

Smoker? @ *

« Current @

On a Statin? @ © On Aspirin Therapy? ® ©




P AMERICAN. ASCVTY Risk Betinmtor Dl Estimate Risk B EERAIGHEEE Advice

¥ CARDIOLOGY

0 Current 10-Year
55.1 Q, ASCVD Risk™

Lifetime ASCVD Risk: 69%  Optimal ASCVD Risk: 4.8%

© View Advice Summary for this Patient

Projected 10-Year ASCVD Risk

41.3% with Statin Therapy

Quit m Start/Intensify Statin @ Start/Add Blood Pressure Start/continue aspirin

Smoking @ Medication(s) @ therapy @




ey, AMERICAN

&) coiecEr  ASCVD Risk Estimator Plus Estimate Risk BT ALy LT

¥ CARDIOLOGY

0 Current 10-Year
35.1 4‘,’1 ASCVD Risk™

Lifetime ASCVD Risk: 69%  Optimal ASCVD Risk: 4.8%

© View Advice Summary for this Patient

Projected 10-Year ASCVD Risk

30.3% with Statin Therapy, BP Medication

Quit m Start/Intensify Statin © m Start/Add Blood Pressure Start/continue aspirin
Smoking @ Medication(s) © therapy @




AMERICAN

¥ COLLEGE of ASCVD Risk Estimator Plus Estimate Risk

¥ CARDIOLOGY

0 Current 10-Year
55.1 /3 ASCVD Risk™

Lifetime ASCVD Risk: 69%  Optimal ASCVD Risk: 4.8%

© View Advice Summary for this Patient

Projected 10-Year ASCVD Risk

22.1% with Smoking Cessation, Statin Therapy, BP Medication

Quit m Start/Intensify Statin @ m Start/Add Blood Pressure
Smoking & Medication(s) &

Therapy Impact

Start/continue aspirin
therapy @




coLLEGEsf  ASCVD Risk Estimator Plus Estimate Risk [uiaeig a8 Advice

$ ¥ CARDIOLOGY

0 Current 10-Year
55.1 /;: ASCVD Risk™

Lifetime ASCVD Risk: 69%  Optimal ASCVD Risk: 4.8%

© View Advice Summary for this Patient

Projected 10-Year ASCVD Risk

19.9% with Smoking Cessation, Statin Therapy, BP Medication, Aspirin Therapy

m Quit m Start/Intensify Statin @ Start/Add Blood Pressure m Start/continue aspirin
Smoking & Medication(s) & therapy @
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