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Perception vs. Evidence



與病人的溝通

 Responding to patients with poor adherence

 Statin intolerance

 Myths and phobia of taking western drugs

 Told by other experts…

 Issues about myalgia, abnormal liver function, NODM, 

cognitive impairment, diarrhea, insomnia
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Case: A 65-year-old woman

 Dyslipidemia. HTN (CCB). NAFLD/NASH.

 Claiming she had been dieting for over 6 months. 

 Current lipid-lowering agents: 

 XXXXX-statin

 SE: myalgia

 No FH of premature CHD

 102-05 BMI 28 (WC 89cm). eGFR 65. GluAC: 110, ALT 50, 

LDL 148, TG 152, TCHO 224, HDL 45.

Next step ?



Prevalence of statin intolerance

 RCTs at the PubMed, Medline, and Cochrane Central Register of 

Controlled Trials (CENTRAL) databases

 Included if they had ≥1,000 participants, had patients who were 

followed up for ≥1 year, and reported rates of drug discontinuation

 Random effects model. 22 studies (statins = 66,024, placebo = 63,656), 

with mean follow-up of 4.1 years

 The rates of discontinuation: 13.3% (8,872 patients) for statin-treated 

patients and 13.9% (8,898 patients) for placebo-treated patients →

no significant difference between the placebo and statin arms (odds 

ratio [OR] = 0.99, 95% confidence interval [CI] = 0.93 to 1.06)

 The rates of myopathy: also similar between the statins and placebos 

(OR = 1.2, 95% CI = 0.88 to 1.62, p = 0.25).
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Meta-analysis



Proposed statin myalgia clinical index score

5J Clin Lipidol. 2017 Feb;11(1):24-33.



Clinical factors potentially predisposing to statin-

associated muscle symptoms

6J Clin Lipidol. 2017 Feb;11(1):24-33.



Distinguishing between the musculoskeletal symptoms 

observed with these agents and SAMS is often difficult

 CK elevation

 Acute and rapidly evolving

 Accompanied with neuropathic features
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Key points about SAMS for clinicians

•What are SAMS? Muscle pain, weakness and aches, usually symmetrical and 

proximal, affecting the thighs, buttocks, calves and back muscles. Not normally 

associated with marked creatine kinase (CK) elevation.

•When do SAMS occur? Tend to occur early (within 4–6 weeks of starting a 

statin), after an increase in statin dose, or with initiation of an interacting drug.

•Who is at risk of SAMS? The very elderly (>80 years), notably female, or with 

low body mass index or of Asian descent, with a history of muscle disorders, or 

concurrent conditions (e.g. acute infection, impaired renal or hepatic function, 

diabetes, HIV) or concomitant interacting medications.

•How did the EAS Consensus Panel define SAMS? By the nature of muscle 

symptoms, and their temporal association with statin initiation, discontinuation, 

and response to repetitive statin re-challenge.

•What determines management of SAMS? The magnitude of CK elevation, and 

the patient’s global cardiovascular risk

8Eur Heart J. 2018 Jul 14;39(27):2526-2539



Parameter Rosuva Atorva Pitava Prava Fluva

Half-life, h
19

任何時間服用
3~14

任何時間服用
11

(任何時間)

1.8

(睡前服用)

1

(晚上服用)

Metabolic enzyme

(S, substrate; I, 
inhibitor)

2C9,2C19

(none)
3A4(S)

2C9 minimally, 

Glucuronidation

Sulfation

(none)
2C9(I)

Food effect on 

bioavailability
None 13% None  30% 15-25%

Hydrophilic/ 
hydrophobic

Hydrophilic Hydrophobic Equivocal Hydrophilic Hydrophobic

LDL-C 

reduction, %

10 mg 47% 10mg 38% 2mg 38% 10mg 20%

80mg 30%
20mg 52% 20mg 43% 4mg 43% 20mg 24%

40mg 55% 40mg 48% 40mg 30%

HDL-C 

increase%
7.7%~10% 5.7%~2% 5%~8.2% 3.2%~5.5% 3.2%~5.5%

TG reducce, % 20%~26% 20%~28% 11%~18% 8%~13% 8%~13%

Elimination, % 
Urine                            
Feces

10
90

4
96

15
79

20
70

5
95

Comparison of all statins at NTUH 



Parameter Rosuva Atorva Prava Fluva

Half-life, h
19

(任何時間服用)
3~14

(任何時間服用)
1.8

(睡前服用)
1

(任何時間服用)

Metabolic enzyme (S, 
substrate; I, inhibitor) 2C9,2C19 (none) 3A4(S)

Sulfation
(none)

2C9(I)

Food effect on 
bioavailability

與燕麥至少間隔2-4
小時

葡萄柚汁；增加藥
品副作用；與燕麥
至少間隔2-4小時

與燕麥至少間隔
2-4小時

與燕麥至少間隔2-
4小時

Hepatoselectivity
(log ratio) 3.3 2.2 3.3 1.3

LDL-C reduction, %

10 mg 46% 10mg 37% 10mg 20%

20mg 52% 20mg 43% 20mg 24%

40mg 55% 40mg 48% 40mg 30% 80mg 30%

HDL-C increase% 7.7%~10% 5.7%~2% 3.2%~5.5% 3.2%~5.5%

TG reduction, % 20%~26% 20%~28% 8%~13% 8%~13%

Elimination, % Urine                            
Feces

10
90

4
96

20
70

5
95



Step-by-step approach to managing SAMS in the 

highly intolerant – (1)

11J Clin Lipidol. 2017 Feb;11(1):24-33.



Step-by-step approach to managing SAMS in the 

highly intolerant – (2)

12J Clin Lipidol. 2017 Feb;11(1):24-33.
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JACC State-of-the-Art Review



Nocebo effect
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blinded randomized phase

Non-blinded randomized phase

Lancet. 2017 Jun 24;389(10088):2473-2481.



Does Googling lead to statin intolerance?

15
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Myths & unmet needs

 Phobia of taking western drugs

 暫不想吃三高藥物(怕有去無回)，但想吃顧循環通血路。

 西藥傷腰子？
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Landmark Trials

MEGA(Pravastatin)



Major Pravastatin Clinical Outcome Trials

H. Nakamura， Lancet 2006 368 1155-1163/ Shepherd et al. NEJM 1995;333:1301-7.  Sacks et al. NEJM 1996;335:1001-9. 
LIPID Study Group. NEJM 1998;339:1349-57/ PROSPER Study Group ,Lancet. 2002; 360:1623-30 

Study Study Drug # of patients Duration Primary endpoint

Primary prevention

WOSCOPS Pravastatin 
40mg/day 

6,959 (men) 5yrs NFMI / CHD Death
31% Reduction
(P < 0.001)

MEGA Pravastatin
10-20mg/day 

7,832 (2,476 men; 
5,356 women)

5.3yrs CHD reduction 33%
(P = 0.01)

Secondary prevention

CARE Pravastatin
40mg/day 

4,159 (3,583 men; 
576 women)

5yrs Nonfatal (NF) MI /
CHD Death 24% 
Reduction (P=0.003)

LIPID Pravastatin
40mg/day 

9,014 (7,498 men; 
1,516 women)

6yrs CHD Death 24% 
Reduction (P < 0.001)

PROSPER Pravastatin
40mg/day 

5,804 (48% men; 
52% women/ 70-
82 years)

3.2yrs CHD death, Nonfatal MI, 
Fatal or Nonfatal Stroke
15% (P=0.014)



No benefit was 

found when a 

statin was given 

for primary

prevention to 

older adults.
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JAMA Intern Med. 2017 Jul 1;177(7):955-965.
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Pravastatin reduced the risk of developing HTN

21J Clin Lipidol. 2017 Jul - Aug;11(4):998-1006

MEGA

HR 0.90, 95% CI 0.81–0.998



Case: A 65-year-old woman

 Dyslipidemia. HTN (CCB). NAFLD/NASH.

 Under aggressive diet control for 6+ months. 

 Previous lipid-lowering agents: XXXXXastatin (myalgia).  

 No FH of premature CHD

 102-05 BMI 28 (WC 89cm). eGFR 65. GluAC: 110, ALT 50, LDL 148, 

TG 152, TCHO 224, HDL 45.

 102-08 BMI 27 (WC 87cm). eGFR 70. GluAC: 106, ALT 45, LDL

112, TG 138, TCHO 195, HDL 55, A1C: 5.8

 102-11 BMI 26.8 (WC 86cm). eGFR 70. GluAC: 104, ALT 36, LDL

116, TG 131, TCHO 205, HDL 58, A1C: 5.7

 Action:

 Pravastatin (BIW dosing). 

 What else ??



Stop and Think

 The concern of NAFLD/ NASH

 102-05 BMI 28 (WC 89cm). eGFR 65. GluAC: 110, ALT 50, LDL 

148, TG 152, TCHO 224, HDL 45.

Hogsmeade



Factors that may affect susceptibility to 

drug induced liver injury

24Eur Heart J. 2018 Jul 14;39(27):2526-2539



Dig Liver Dis. 2012 Jun;44(6):451-2



Dig Liver Dis. 2012 Jul;57(7):1773-81. 



Nat Rev Gastroenterol Hepatol.
2014 Jan;11(1):45-54. 



Statin use need NOT be avoided 
in patients with preexisting liver dysfunction such 
as nonalcoholic fatty liver disease, nonalcoholic 
steatohepatitis, compensated cirrhosis, and 
compensated chronic liver disease if its use is 

clearly indicated.

J Pharm Bioallied Sci. 2016 Jan-Mar;8(1):23-8.

Statins and its hepatic effects: Newer data, implications, and changing 

recommendations.
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Retrospective Cohort Studies of 
Statins in patients with cirrhosis

29J Hepatol. 2018 Jul 31. doi: 10.1016/j.jhep.2018.07.019. [Epub ahead of print]



RCTs of Statins in patients with cirrhosis
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J Hepatol. 2018 Jul 31. doi: 10.1016/j.jhep.2018.07.019. [Epub ahead of print]



Statins: old drugs as new therapy for liver diseases?

31

J Hepatol. 2018 Jul 31. doi: 10.1016/j.jhep.2018.07.019. [Epub ahead of print]

• Pre-cirrhotic conditions: statins may have beneficial effects by 
preventing disease progression.

• Cirrhosis: statins have shown potential beneficial effects by 
decreasing portal hypertension and risk of decompensation 
and may improve survival.

• RCTs in large series of patients are needed to confirm safety 
and beneficial effects of statins in patients with cirrhosis.



Stop and Think

The concern of new-onset DM

 102-05 BMI 28 (WC 89cm). eGFR 65. GluAC: 110, ALT 50, LDL 

148, TG 152, TCHO 224, HDL 45.



JAMA. 2016 Oct 4;316(13):1383-1391. 
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N Engl J Med 2016 Dec; 375:2144-2153
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Effect of PCSK9 and HMGCR Scores on the 
Risk of Incident Diabetes

★



Factors favoring diabetogenic effects of statins 

36Eur Heart J. 2018 Jul 14;39(27):2526-2539



Freeman DJ et al. Circulation 2001; 103:357-362 

30% RRR Pravastatin treatment  itself 
significantly influenced development 
of diabetes (hazard ratio 0.70, 95% CI 
0.50 to 0.98; P<0.036).



衛福部公告：
(2014年4月3日)

基於pravastatin之化學
特性與其他HMG-CoA還原
酶抑制劑(statin類)不同，
且近期有關含pravastatin
成分藥品於糖尿病相關之醫
學文獻顯示，使用含
pravastatin成分藥品與使
用安慰劑相比，並未發現血
糖增加等相關不良反應，故

中文仿單得免刊載衛福部
於102年10月11日公告之
公告事項第一項第一點第一
款之「醣化血色素上升：病
患接受HMG-CoA還原酶抑
制劑(statin類)治療後，曾
有醣化血色素及或空腹血漿
血糖值上升的情況」的警語。



Case: A 65-year-old woman

 Dyslipidemia. HTN (CCB). NAFLD/NASH.

 Under aggressive diet control for 6+ months. 

 Previous lipid-lowering agents: irregularly taken (myalgia) → suboptimal efficacy

 No FH of premature CHD

 102-05 BMI 28 (WC 89cm). eGFR 65. GluAC: 110, ALT 50, LDL 148, TG 152, TCHO

224, HDL 45.

 102-08 BMI 27 (WC 87cm). eGFR 70. GluAC: 106, ALT 45, LDL 112, TG 138, TCHO

195, HDL 55, A1C: 5.8

 102-11 BMI 26.8 (WC 86cm). eGFR 70. GluAC: 104, ALT 36, LDL 116, TG 131, TCHO

205, HDL 58, A1C: 5.7

 107-06 BMI 25.6 (WC 85 cm). eGFR 72. GluAC: 98, ALT 27, LDL 102, 

TG 135, TCHO 191, HDL 59, A1C: 5.6

 To care a whole person, not just her lipids.

 Pravastatin with titration. DM/CAD prevention. NASH/ CKD care.

 Keep TLC diet, exercise prescription, BW control. BP records. Consider ARB.

 F/u sleep quality, moods and social activities. iFOBT, mammography, pap 

smear, DXA, annual HE.  



Patient report at the last visit: 89 patients

94.9 %

0

20

40

60

80

100
No complaint

40

Note:
All had taken Pravastatin for 
over 24 weeks. 
Location: NTUH & NTUH-YLB
Female vs male: 64: 25
57 of 65 T2D pts on OADs; 8 
on insulin. 
12 also on fibrates.
6 smokers. None alcoholic.

Pravastatin experience from CH Clinic 

Last visit: 107/6/1-107/8/31

Composite adverse events: 
SAMS, dysglycemia, and elevated ALT levels. 



41Eur Heart J. 2018 Jul 14;39(27):2526-2539

The relative prevalence of the main types of 
adverse effects reported with statin therapy



42Eur Heart J. 2018 Jul 14;39(27):2526-2539



 Pravastatin benefit primary and secondary prevention of CHD 
events.

 Myopathy concern: hydrophilic. Step by step approach. Nocebo…

 Drug-statin interaction: little

 Liver: improving > deteriorating

 CKD: safe under right dosage

 NODM: Pravastatin has little concern.

Pravastatin
Key Points


