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Session objectives

Recognize the indications for statins in diabetes
Discuss the management of specific side effects of
statins

Explain the indications for non-statin therapy
Describe the approach and management of

hypertriglyceridemia



CASE 1

A 52-year-old man with type 2 DM & hypertension
No reported diabetes complications

He does not smoke

BP 125/70, BMI 28.2, normal examination

Total cholesterol 4.4 mmol (170 mg), LDL 2.4
mmol (95 mg), HDL 1.0 mmol (40 mg),

TG 1.9 mmol (170 mg)

How would you approach lipids?



Lipids in DM

e Obtain lipid profile:
- Including total cholesterol, LDL, HDL, TG
- At the time of diagnosis of DM
- Before starting statin or other lipid-lowering agents
- After starting (1-3 months) lipid-lowering agents
- When changing doses of lipid-lowering agents
- Every year if stable

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):S216



Statin therapy in DM

e Categorize the patient:
e Is there ASCVD (Atherosclerotic cardiovascular disease)?
- With ASCVD (secondary prevention)
- Without ASCVD (primary prevention)
e Statins are recommended for:
- Patients with ASCVD
- Patients age >40 years

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):S216



ASCVD

(Atherosclerotic cardiovascular
disease)

 Any of the following:
— Acute coronary syndromes
— Myocardial infarction
— Stable or unstable angina
— Coronary or other arterial revascularization
— Stroke or TIA
— Peripheral arterial disease

ACC/AHA guidelines. J Am Coll Cardiol 2019;73(24):e285



Lipids & lifestyle changes

Mediterranean or DASH diet

Reduction of saturated and trans fat

Increase Intake of n-3 fatty acid, fibers, plant stanols
and sterols in diet

Physical activity

Weight loss (if indicated)

Smoking cessation

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):S216
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Statins in diabetes:
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American Diabetes Association. Diabetes Care 2026;49 (suppl 1):5216



Moderate-intensity statins

 Lower LDL by 30 to 49%:

— Atorvastatin 10 or 20 mg daily
— Fluvastatin XL 80 mg daily

— Lovastatin 40 or 80 mg daily

— Pitavastatin 1 or 2 or 4 mg daily
— Pravastatin 40 or 80 mg qd daily
— Rosuvastatin 5 or 10 mg daily

— Simvastatin 20 or 40 mg daily



High-intensity statins

 Lower LDL by =50%

— Atorvastatin 40 or 80 mg daily

—Rosuvastatin 20 or 40 mg daily



Statins in diabetes
age 20-39 years:

ADA quidelines

(Consider statin (moderate intensityD

C If multiple CV risk factors )

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):S216



Statins in diabetes
age 20-39 years:

ACC/AHA quidelines

- Consider statin if any of the following:
e DM 2 for 210 years or DM 1 for 220 years
e Albuminuria
* eGFR <60
e Retinopathy
* Neuropathy
* Ankle brachial index <0.9

ACC/AHA Guidelines. J Am Coll Cardiol 2018 10.1016/j.jacc.2018.11.003



What time should
statins be taken?

Some statins should be taken at night (bedtime) to
have a better efficacy

This is because maximum endogenous cholesterol
synthesis is at night

Lovastatin and Simvastatin should be taken at night
Atorvastatin, Fluvastatin XL, Pravastatin and
Rosuvastatin can be taken at any time of the day

www.fda.gov



LDL targets:
ADA guidelines
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CASE 1: approach

* The patient has DM & age is >40 years
* S0, he needs statin

« As patient’s age is 40-75 years with CVD risk
factor (hypertension):

— So, prescribe high intensity statin



Labs before
starting statins?

¢ ALT:

» Baseline

« Should it be monitored?

* No need to monitor unless symptoms of hepatic
dysfunction develop or patient is on other medications

that may affect liver function

ACC/AHA Guidelines. J Am Coll Cardiol 2018 10.1016/j.jacc.2018.11.003
www.fda.gov



F/U after starting statin

Measure lipids after 1-3 months from starting
Then every year

Measure lipids if changing dose or treatment
To assess response & adherence
Moderate-intensity statins: | LDL 30-49%
High-intensity statins: | LDL 250%

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):S5216



CASE 2

A 55-year-old man with type 2 DM for 3 years
LDL 3.2 mmol (123 mg)

Statin was advised

ALT 72 (normal <35), AST 45 (normal <35)
How would you approach?

Should statin be started?



CASE 2: approach

* The patient has abnormal ALT and AST
* Do evaluation for liver disease before staring statin:
1) History:
* Medications, supplements, alcohol, hepatitis, travel,
blood transfusion, use of |V drugs
2) Physical examination:
- Signs of chronic liver disease
3) Labs:
* Liver function tests
« Some clinicians perform Hepatitis B virus surface
Ag and Hepatitis C virus antibodies
4) Liver ultrasound



Investigating high liver enzymes

before starting Statin
[ALT or AST <3 times upper limit of normal]

History & physical examination
Review prior liver function tests
3 Repeat Ilver function tests & CK

No other likely caus

MASLD is likely Elevated bilirubin
(especially high direct)
l Previously elevated bilirubin with prior normal level
Normal bilirubin (high indirect & normal direct) Normal CK
Normal CK Normal CK
l [ K Stop statin
e Start statin e Perform evaluatlon
« Monitor liver tests e Consider referral to

\ a liver specialist /

National Lipid Association. J Clin Lipidol 2014,8:547



CASE 3

A 55-year-old man with type 2 DM & HTN
He is also diagnosed with MASLD

ALT 65 (normal <35), AST 60 (normal <35)
Started on Rosuvastatin 20 mg

After 2 months:

— He has no symptoms
— ALT 95, AST 85

How would you approach?




Investigating Statin-induced
liver injury
[ALT or AST <3 times upper limit of normal]

History & physical examination
Review prior liver function tests
Order repeat liver tests & CK

No other likely cause

MASLD IS Ilkely Elevated bilirubin
(especially high direct)
Previously elevated bilirubin with prior normal level

C\lormal b|||rub|) (high indirect & normal direct) Normal CK

Normal CK Normal CK
/o Stop statin
¢ Continue statin e Perform evaluatlon
¢ Monitor liver tests e Consider referral to

\__aliver specialist /

National Lipid Association. J Clin Lipidol 2014;8:547



Statin-induced liver injury

e Increased liver enzymes after staring statin
e Rate of 1 liver enzymes after starting statins: 0.2-2.4%
e Rate of persistent elevation of liver enzymes above

3 times upper limit of normal: 3%
e The pattern of liver injury can be:

1) Hepatocellular injury: with mostly high ALT
or 2) Cholestatic injury: with high alkaline phosphatase
and bilirubin

e Incidence: 19 cases per 100,000 per year

Averbukh LD, et al. J Clin Transl Hepatol 2022;10(3):543



Statin-induced liver injury
[ALT or AST >3 times upper limit of normal]

e Normal CK (indicating source of high enzymes is not muscle)
e History and physical examination
e Review prior liver tests
e Repeat liver tests immediately
e Stop statin
e Evaluation for liver disease (consider referral to specialist)
e If statin is thought to be the cause, wait till liver
enzymes return to baseline then use a different statin
- Pravastatin appears to be the safest
- Avoid the same statin

National Lipid Association. J Clin Lipidol 2014;8:547



Can Statins be used In
chronic lLiver disorders?

1) Chronic liver disease: Yes, if liver disease is stable

2) MASLD: Yes

3) Liver cirrhosis: Yes, if compensated

4) Liver transplant: Yes

5) Autoimmune hepatitis: Yes

« Monitor ALT before starting statin, when increasing
dose and periodically

« Avoid statins in decompensated cirrhosis & acute liver
failure

National Lipid Association. J Clin Lipidol 2014,8:547
Moctezuma-Velazquez C, et al. Curr Treat Options Gastroenterol 2018;16:226



CASE 4

A 62-year-old man with type 2 DM & hypertension
Normal physical examination

LDL 3.2 mmol (123 mg)
ALT, AST, kidney function test normal

Atorvastatin 40 mg was prescribed

After 2 months, he reports muscle pain

How would you manage?



Statin-associated
muscle symptoms

- History:
« Onset of muscle symptoms
« Nature & location of symptoms
 Severity of symptoms (mild, tolerable, frequency..)
 Precipitating factors (such as exercise)
« Symptoms interfere with daily activities?
* On other medications?
 Alcohol
« Other medical conditions

 Physical exam



Statin-associated
muscle symptoms

e Muscle symptoms may include:
- Pain, aches, tenderness, cramps or stiffness
- Weakness (difficult to get out of chair or climb stairs)
e Symptoms are usually bilateral & proximal (involve the
arms, shoulder, hips, or legs)
e Some patients have fatigue or backpain
e Onset of symptoms is usually 4-8 weeks after starting
statin (may take longer)

National Lipid Association. J Clin Lipidol 2023;17:109.



Degrees of Statin-associated
muscle symptoms

1) Myalgia
- Incidence is 5-25% (in observational studies)
- Unexplained muscle discomfort with normal CK level
- Can manifest as the following muscle symptoms:
aches, soreness, stiffness, tenderness, cramps
with or shortly after exercise
2) Myopathy
- Incidence is 1:1000

- Muscle weakness not attributed to pain
- With or without high serum CK

National Lipid Association. J Clin Lipidol 2023;17:109.



Degrees of Statin-associated
muscle symptoms

3) Myositis
- Muscle inflammation by muscle biopsy or MRI
4) Myonecrosis
- Mild > 3X ULN CK adjusted for age, race & sex
- Moderate = 10X ULN CK adjusted for age, race & sex
- Severe 2 50X ULN CK adjusted for age, race & sex
5) Rhabdomyolysis
- Incidence is 1:10,000
- Myonecrosis with myoglobinuria or acute kidney injury

National Lipid Association. J Clin Lipidol 2023;17:19.



Risk factors for statin-
associated muscle symptoms

Old age (>65 years)

Female gender

Vitamin D deficiency

Hypothyroidism

Alcohol

Chronic kidney disease

Musculoskeletal disease

Immunologic disease

Low body weight

Medications (such as fibrates, glucocorticoids, diltiazem,
verapamil, clarithromycin, amiodarone, antifungals, cyclosporine,
protease inhibitors)

National Lipid Association. J Clin Lipidol 2023;17:109.



Confirming the diagnosis of statin-
associated muscle symptoms

e National Lipid Association recommends using the
Statin-associated muscle symptom clinical index
e This is a clinical scoring system to identify statin-

associated muscle symptoms

e The tool had a high negative predictive value but a
low sensitivity in identifying patients with reproducible
statin-associated muscle symptoms

e Further validation of the tool is required

National Lipid Association. J Clin Lipidol 2023;17:109.



Statin-associated muscle
symptom clinical index

Symptoms Score

Regional distribution

Symmetric pain in hip/thigh flexors 3
Symmetric pain in calf 2
Symmetric pain in proximal upper limbs 2
Asymmetric, nonspecific or intermittent 1
Temporal pattern (time after starting statin)

Symptom onset <4 weeks 3
Symptom onset 4-12 weeks 2
Symptom onset >12 weeks 1
Discontinuation

Improves on disontinuation (< 2 weeks) 2
Improves on disontinuation (2-4 weeks)

Improved > 4 weeks of disontinuation or did not improve 0
Rechallenge

Symptoms reoccur on rechallenge <4 weeks 3
Symptoms reoccur on rechallenge 4-12 weeks

Symptoms reoccur >12 weeks or do not reoccur 0

Helps in the diagnosis of
Statin associated
muscle symptoms

Total score
interpretation

Score
Probable 9-11
Possible 7-8
Unlikely <7

National Lipid Association. J Clin Lipidol 2023;17:19.



Management of statin
associated muscle symptoms

o If symptoms are mild, continue statin and observe
e If symptoms are moderate to severe, the plan depends

on the severity of symptoms:
- Stop statin if the patient cannot tolerate the drug
- Reduce the dose of statin if symptoms are tolerable

e \Wait for the symptoms to resolve (usually 2-4 weeks)

¢ |f symptoms continue on the lower dose, stop statin

National Lipid Association. J Clin Lipidol 2023;17:19.



Management of statin-
associated muscle symptoms

¢ If severe symptoms:
e Check serum creatinine kinase (CK)
o If CK >3 times upper limit of normal:
- Stop statin
- Monitor CK and symptoms
e If CK >5-10 times:
- Assess for rhabdomyolysis

- Check kidney function
- Urgent care is needed (may need hospitalization)

National Lipid Association. J Clin Lipidol 2023;17:109.



Management of statin
associated muscle symptoms

e Assess if there are other conditions:
1) Drug interaction:

- Pravastatin does not undergo significant CYP450

metabolism and is preferred in such cases
2) If clinically indicated, assess for vitamin D
deficiency & hypothyroidism and treat
e Hydrophilic statins (pravastatin & rosuvastatin) may
have less side effects on muscles
e Pravastatin & Fluvastatin have less muscle side effects

National Lipid Association. J Clin Lipidol 2023;17:109.



Management of statin-
associated muscle symptoms

e When symptoms resolve on stopping statin:
1) Change to a different statin
- Consider Fluvastatin or Pravastatin
OR
2) Use a lower dose of the same statin
o If symptoms recur with intolerance:
3) Use intermittent dosing (atorvastatin or rosuvastatin)

- 3 days/week (such as Friday, Sunday, Tuesday)
- Or can try twice weekly or once weekly

o If the patient could not tolerate all the above:
4) Stop statin and use non-statin agents

National Lipid Association.J Clin Lipidol 2023;17:19.



Approach to statin-associated
muscle symptoms

(Stop statin. Wait for symptoms to resolve )

B
@(Drug interaction with statin?)[>
S

Modify medications if possible
Or use Prava, Fluva, or Rosuvastatin
0

Recurrence of symptoms

Assess for hypothyroidism
& vitamin D deficiency

JL J L
(Absent) ( PresenD
CStop Stater Alternate day @@- Taklng Correct then

dosing Prava or Fluvastatin?)\ resume statin
Recurrence of (Use Prava or FIuvastatmﬁ@ CRecurrence of symptoms)

sym ptoms

www.uptodate.com



Other side effects of Statins

e New onset diabetes:
- Increased risk by about 9%
- Number needed to harm is about 500 (treating 500
patients with statin for 5 years will result in 1 case of DM)
- 1 risk with high intensity statin & people with prediabetes
- The benefit far outweighs the risk
e Kidney function: no effect
e Cognitive function: unlikely to cause cognitive dysfunction
e Hemorrhagic stroke: no causal link has been confirmed

e Eye: no association with cataract or macular degeneration
e Malignancy: no association

ACC/AHA guidelines. J Am Coll Cardiol 2019;73(24):e285
Ruscica M, et al. Cardiovasc Res 2023;118(17):3288



CASE 5

A 62-year-old woman with DM 2, hypertension, and
coronary artery disease (prior acute Ml)

She is following lifestyle changes

BMI 29, blood pressure is controlled

Atorvastatin 40 mg, Insulin, Metformin, Empagliflozin,
Lisinopril, Bisoprolol, Aspirin

LDL 2.8 mmol (110 mg) , HDL 1.3 mmol (40 mq)

TG 1.4 mmol (130 mg)

How would you approach lipids?



Case 5: approach

e Patient is very high risk (CAD + DM)
o LDL target <1.4 mmol (55 mg) [ADA & ESC guidelines]
e Assess adherence
e How was response to statin?
— Look at LDL before & after starting statin
— How much is percent LDL lowering?

— If response is less than expected, consider changing
the statin

« Doubling dose (to atorvastatin 80 mg) will { LDL by
<10% (usually about 6%)

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):5216
European Society of Cardiology. Eur Heart J 2023;44(39):4043




Indications for non-statin
therapy in DM

e Patients with ASCVD and LDL =21.4 mmol (55 mg) on
maximally tolerated statin
- Can add: Ezetimibe or PCSK-9 inhibitor

e Patients with ASCVD who are intolerant to statins:
- Can use: PCSK-9 inhibitor, Bempedoic acid, Inclisiran

e Patients Age 40-75 y with multiple CV risk factors and
LDL >1.8 mmol (70 mg) on maximally tolerated statin

- Can use: Ezetimibe or PCSK-9 inhibitor

e For primary prevention and with statin intolerance,

use Bempedoic acid

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):5216



Non-statin therapy:
Ezetimibe

e Inhibits the absorption of cholesterol in the small
intestine

e Reduces LDL by 18-25%

e Used with statin or alone

e Used for primary and secondary CVD prevention

e \Well-tolerated

e Generic is available

ACC guidelines. J Am Coll Cardiol 2022;80(14):1366



Non-statin therapy:
PCSK-9 inhibitors

e Monoclonal antibodies

e |[nhibit the enzyme Proprotein Convertase Subtilisin
Kexin type 9 (PCSK-9) which binds to LDL receptors.
So, more LDL receptors are available to remove LDL
cholesterol from the blood

e Alirocumab & Evolocumab (subcutaneous every 2-4 weeks)

e Can be used with statin or as monotherapy

e Lower LDL levels by 50-70%

e Approved for ASCVD and primary dyslipidemia

e Very high cost

ACC guidelines. ] Am Coll Cardiol 2022;80(14):1366; Berberich AJ, Hegele RA. Endocr Rev 2022;43(4):611



Non-statin therapy:
Inclisiran

e Is a small interfering RNA (siRNA) that inhibits
PCSK9 which binds to LDL receptors

e Approved for ASCVD and primary hyperlipidemia

e L owers LDL levels by 45-55%

e Can be used with statin or as monotherapy

e Subcutaneous injection: 1st dose then a 2" dose after
3 months and then every 6 months

e Very high cost

ACC guidelines. J Am Coll Cardiol 2022;80(14):1366
Wilkinson MJ, et al. J Am Heart Assoc 2024;13(6):e032031



Non-statin therapy:
Bempedoic acid

e Inhibits ATP citrate lyase, an upstream of 3-HMG-CoA
reductase (required for cholesterol synthesis)

e Approved for ASCVD and primary hyperlipidemia

e Lowers LDL levels by 17-28%

e | Cardiovascular events (mainly myocardial infarction)

e Can be used alone or with statin or with ezetimibe

e Side effects: increased serum uric acid, T risk of gout

Yarrarapu SNS, et al. J Cardiol 2024;84(1):22



Non-statin therapy:
Bile acid sequestrants

e Decrease bile acid absorption
e Cholestyramine, Colestipol, Colesevelam
e Reduce LDL by 10-20%

e Side effects: gastric upset, constipation, bloating

e Can increase TG levels
e Not commonly used

ACC/AHA guidelines. J Am Coll Cardiol 2018 10.1016/j.jacc.2018.11.003



Lipid-lowering agents
INn preghancy

e [n most cases, lipid-lowering agents should be
stopped before conception

e Avoid lipid-lowering agents in sexually active
women of child-bearing potential who are not
using reliable contraception

e Lipid lowering therapy may be continued if benefits
outweigh risk in cases of ASCVD, history of
pancreatitis, familial hypercholesterolemia, familial
hypertriglyceridemia

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):5216



CASE 6

e A 42-year-old woman with type 2 DM for 4 years

e Medications: Metformin, Dapagliflozin, Semaglutide,
oral estrogen contraceptive

e BMI 34, Normal examination

e HbAlc 12%, serum creatinine normal, LDL cannot be
calculated, TG 9 mmol (820 mg), HDL 0.6 mmol (25 mg)

e How would you approach lipids?



Definitions of serum
triglycerides

e Normal: <1.7 mmol (150 mq):

e Moderate hypertriglyceridemia:
1.7-5.64 mmol (150-499 mqg)

e Severe hypertriglyceridemia:
>5.65 mmol (=500 mqg)

- Severe hyperTG is associated with increased risk of
acute pancreatitis [especially if TG >11.3 mmol (1000 mg)]

American College of Cardiology guidelines. ] Am Coll Cardiol 2021,;78:960



Secondary causes
of high TG

* Uncontrolled DM
« CKD, nephrotic syndrome
Uncontrolled hypothyroidism
Psoriasis, SLE, rheumatoid arthritis
Acute hepatitis
* Alcohol
* Drugs:
— Oral estrogens, steroids, beta blockers, thiazide, loop

diuretics, HIV protease inhibitors, tamoxifen, clomiphene,
Immunosuppressive therapy, isotretinoin, antipsychotics

American College of Cardiology guidelines. J Am Coll Cardiol 2021;78:960



Management of high
TG in DM

e Fvaluate for secondary causes
e Manage secondary causes when possible
e Optimize glucose control
e Advise lifestyle changes
- Weight loss
- Dietary modifications
- Physical activity

American College of Cardiology guidelines. J Am Coll Cardiol 2021;78:960



Effect of lifestyle
changes on TG levels

e Weight loss:
- Usual reduction in TG level is 10-20%
- In some cases, a reduction of up to 70% can be seen
e Dietary modifications:
- Low carbohydrate, low fat diet
- Response varies (up to >70%) depending on baseline
TG level and how strictly dietary advice is followed
e Physical activity:
- Response varies (up to 30%) depending on the type,
duration, and intensity of activity

American College of Cardiology guidelines. ] Am Coll Cardiol 2021;78:960



Management of high
TG in DM

e Adding fibrate to statin did not decrease CV events
e Statins always have the priority when indicated
e TG 1.7-5.64 mmol (150-499 mg):

o If ASCVD or with any CVD risk factor:

- Add icosapent ethyl

e TG 5.65-11.29 mmol (500-999 mg):

- Start Statin or increase statin intensity
e TG =11.3 mmol (1000 mg):

- Start Fibrate or omega-3 fatty acid

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):S216
American College of Cardiology guidelines. ] Am Coll Cardiol 2021;78:960



Drug therapy for
severe hyperTG

1) Fibrates:
- Most effective; reduce TG levels by 30-50%
- Also | LDL cholesterol & 1 HDL cholesterol
- Fenofibrate, Gemfibrozil, Bezafibrate
- Fenofibrate is preferred due to better safety profile
and less drug interactions compared to Gemfibrozil
- Are generally well tolerated

American College of Cardiology guidelines. ] Am Coll Cardiol 2021;78:960



Drug therapy for
severe hyperTG

2) Omega-3 fatty acids:

- Compounds include omega-3 acid ethyl esters
(contains EPA & DHA) and Icosapent ethyl (a
purified form of EPA)

- lcosapent ethyl is more expensive

- Lower TG by 20-50%

- Omega-3-acid ethyl esters may increase LDL

cholesterol

ACC guidelines. ] Am Coll Cardiol 2022;80(14):1366; Berberich AJ, Hegele RA. Endocr Rev 2022;43(4):611



Drug therapy for
severe hyperTG

3) Statins:
- Can lower TG by 10-30%
- High intensity statins are more effective
4) Niacin:
- Can lower TG by 20-30%
- Also | LDL cholesterol & 1 HDL cholesterol
- Can cause flushing (| by time; can treat with aspirin)
- May increase serum glucose and uric acid

ACC guidelines. ] Am Coll Cardiol 2022;80(14):1366; Berberich AJ, Hegele RA. Endocr Rev 2022;43(4):611



Omega-3 FA for
17y & 2'Y ASCVD prevention

e Usual omega-3 supplement is omega-3 acid ethyl
esters which contains eicosapentaenoic acid (EPA)
and docosahexaenoic acid (DHA)

- This has shown no benefit in CV disease

e [cosapent ethyl (a purified form of EPA):

— Was studied in patients with ASCVD or DM with 21 CV
risk on statin & TG levels 1.5-5.64 mmol (150-499 mg)

— Showed a reduction in Ml, stroke and CV mortality
— FDA-approved. ADA recommendation (evidence level B)

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):5216
American College of Cardiology. J Am Coll Cardiol 2021;78:960; REDUCE-IT trial. New Eng J Med 2019;380:11



Back to case 6

TG 9 mmol (820 mqg)
The patient has severe hyperTG [>5.65 mmol (500 mg)]

We should look for secondary causes:

— A1c 12%

— She is on oral estrogen contraceptive (can 1 TG)
— Normal kidney function, no proteinuria

— No alcohol use

— TSH is normal

Uncontrolled glucose & oral estrogen can T TG



Case 6: PLAN

Advise lifestyle changes (diet, weight loss, exercise)

Control glucose:

— Insulin is indicated in this patient (it will help ¥ TG)
Stop oral contraceptive medication:

— Change to another contraceptive method

Statin is indicated as DM and age >40 years

For TG 5.65-11.29 mmol (500-999 mg): start statin or
intensify the treatment

Follow up lipids in 2-3 months



Low HDL-cholesterol

* <1 mmol (40 mg) in men; <1.3 mmol (50 mg) In women
* Causes of low HDL cholesterol:

- Lifestyle factors (obesity, physical inactivity)

- Type 2 DM

- Smoking

- Genetic disorders (Fish Eye disease, familial

hypoalphalipoproteinemia, Tangier disease)
- Hypothyroidism
- Liver disease

Van Name JP, Sharma S. In: StatPearls. Aug 2, 2025.



Low HDL-cholesterol

Low HDL is a risk factor for coronary artery disease

Niacin increases HDL levels by 15-30%

Raising HDL levels with niacin did not lower the risk

of cardiovascular events

What can increase HDL-cholesterol levels?
— Physical activity, smoking cessation, and weight loss

Using niacin to increase HDL is not recommended

American Diabetes Association. Diabetes Care 2026;49 (suppl 1):S216
Berberich AJ, Hegele RA. Endocr Rev 2022;43(4):611
HPS-2 THRIVE study. N EnglJ Med 2014;371:203; AIM-HIGH study. N Eng J Med 2011;365:2255



Lipids in DM: summary

® Prescribe statins for patients with DM & age =40 years

e High intensity statin if age 40-75 y with any CV risk factor
and those with ASCVD

e Moderate intensity statin for other patients

e Change statin if intolerance develops

e Non-statin therapy if LDL above target on maximally
tolerated statin or intolerance to statins in ASCVD or
high-risk patients

® Assess causes of severe hyperTG (=500 mg); treat if persistent



For talks & educational materials:

www.eledrisi.com

Easy Medicine o.,),J1



	Slide 1: Management of dyslipidemia in diabetes 
	Slide 2: Session objectives
	Slide 3:  CASE 1
	Slide 4: Lipids in DM
	Slide 5: Statin therapy in DM
	Slide 6: ASCVD (Atherosclerotic cardiovascular disease) 
	Slide 7: Lipids & lifestyle changes
	Slide 8: Statins in DM 
	Slide 9: Statins: DM with ASCVD   
	Slide 10: Statins in DM: primary prevention 
	Slide 11: Statins in diabetes: primary prevention
	Slide 12: Moderate-intensity statins
	Slide 13: High-intensity statins
	Slide 14: Statins in diabetes age 20-39 years: primary prevention 
	Slide 15: Statins in diabetes age 20-39 years: primary prevention
	Slide 16: What time should statins be taken?
	Slide 17: LDL targets: ADA guidelines  
	Slide 18:  CASE 1: approach
	Slide 19: Labs before  starting statins?
	Slide 20: F/U after starting statin
	Slide 21:  CASE 2
	Slide 22:  CASE 2: approach
	Slide 23
	Slide 24: CASE 3
	Slide 25
	Slide 26: Statin-induced liver injury
	Slide 27: Statin-induced liver injury [ALT or AST >3 times upper limit of normal] 
	Slide 28: Can Statins be used in chronic liver disorders?
	Slide 29: CASE 4
	Slide 30: Statin-associated  muscle symptoms 
	Slide 31: Statin-associated  muscle symptoms  
	Slide 32: Degrees of Statin-associated  muscle symptoms 
	Slide 33: Degrees of Statin-associated  muscle symptoms 
	Slide 34: Risk factors for statin-  associated muscle symptoms 
	Slide 35: Confirming the diagnosis of statin-  associated muscle symptoms 
	Slide 36
	Slide 37: Management of statin  associated muscle symptoms 
	Slide 38: Management of statin-associated muscle symptoms 
	Slide 39: Management of statin  associated muscle symptoms 
	Slide 40: Management of statin-associated muscle symptoms 
	Slide 41
	Slide 42: Other side effects of Statins
	Slide 43:  CASE 5
	Slide 44: Case 5: approach
	Slide 45: Indications for non-statin therapy in DM
	Slide 46: Non-statin therapy:  Ezetimibe  
	Slide 47: Non-statin therapy:  PCSK-9 inhibitors 
	Slide 48: Non-statin therapy: Inclisiran 
	Slide 49: Non-statin therapy:  Bempedoic acid 
	Slide 50: Non-statin therapy:  Bile acid sequestrants  
	Slide 51: Lipid-lowering agents  in pregnancy 
	Slide 52:  CASE 6
	Slide 53: Definitions of serum triglycerides 
	Slide 54: Secondary causes of high TG  
	Slide 55: Management of high TG in DM
	Slide 56: Effect of lifestyle changes on TG levels
	Slide 57: Management of high TG in DM
	Slide 58: Drug therapy for  severe hyperTG
	Slide 59: Drug therapy for  severe hyperTG
	Slide 60: Drug therapy for  severe hyperTG
	Slide 61: Omega-3 FA for   1ry & 2ry ASCVD prevention 
	Slide 62: Back to case 6
	Slide 63: Case 6: PLAN
	Slide 64: Low HDL-cholesterol
	Slide 65: Low HDL-cholesterol
	Slide 66
	Slide 67

