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Section 8. Pharmacological approaches to Glycemic
Treatment

Antihyperglycemic therapy in type 2 diabetes: general recommendations
At diagnosis, initiate lifestyle management, set A;c target, and initiate pharmacologic therapy based on A;¢

—| Ajcis less than 9%, consider Monotherapy |

: A ic is greater than or equal to 9%, consider Dual Therapy I

A, is greater than or equal to 10%, blood glucose is greater than or equal to 300 mg/dL, or patient is markedly symptomatic,

consider Combination Injectable Therapy (Figure 8.2)

Monotherapy Lifestyle Management + Metformin

Initiate metformin therapy if no contraindications (Table 8.1)

A, at target Yes: - Monitor A, every 3 -6 months
After 3 months
Of monotherapy? No: - Access medication taking behaviour

- Consider Dual Therapy

S Dual Therapy Lifestyle Management + Metformin + Additional Agent

Algorithm for antihyperglycemic treatment (Fig. 8.1) was updated to incorporate the new ASCVD recommendation
Diabetes Care 2018;41(Suppl. 1):S1-S155




Lifestyle Management + Metformin + Additional Agent

ASCVD? Yes: - Add agent proven to reduce major adverse cardiovascular events and/or cardiovascular mortality

No: - Add second agent after consideration of drug -specific effects and patient factors (Table 8.1)

A, at target Yes: - Monitor A;c every 3 - 6 months
After 3 months o ) )
Of monotherapy? No: - Access medication taking behaviour

- Consider Triple Therapy

Triple Therapy

Lifestyle Management + Metformin + Two Additional Agents

Add third agent based on drug -specific effects and patient factors (Table 8.1)

A, at target Yes: - Monitor A;c every 3 -6 months
After 3 months
Of monotherapy? No: - Access medication taking behaviour

- Consider Combination Injectable Therapy (Figure 8.2)

Algorithm for antihyperglycemic treatment (Fig. 8.1) was updated to incorporate the new ASCVD recommendation
Diabetes Care 2018;41(Suppl. 1):S1-S155




Section 8. Pharmacological approaches to Glycemic
Treatment (contd.)

Figure 8.2—Combination injectable therapy for type 2 diabetes

Initiate basal Insulin

Usually with metformin +/- other noninsulin agent

( If HbA,. not controlled, consider combination injectable therapy )

Change to premixed insulin twice

. . . . Add GLP-1 RA
Add 1 rapid-acting insulin
daily (before breakfast and supper)

injection before largest meal If goals not met, consider changing
to alternative insulin regimen

3rd injection

If HbA,. is not controlled, advance to If HbA,. is not controlled, advance to
basal bolus

Add = 2 I‘apid-acting insulin If goals are not met, consider changing Change to premixed insulin 3
injection before meals (‘basal-bolus’) to alternative insulin regimen times daily (breakfast, lunch, supper)

GLP-1 RA, glucagon-like peptide-1 receptor agonist; T2D, type 2 diabetes; TID, thrice daily
Adapted from American Diabetes Association
Diabetes Care 2017;40(Suppl.1):S64-S74.



Section 2. Classification and Diagnosis of Diabetes

Updates on diagnosis of diabetes with focus on HbA;.

HbA,.

* A;c test should be performed using a method certified by NGSP and standardized to DCCT assay to avoid
misdiagnosis or missed diagnosis B

« In cases with possibility of A;. assay interference due to hemoglobin variants, an assay without interference or
plasma blood glucose criteria should be used to diagnose diabetes B

« In conditions associated with increased red blood cell turnover, only plasma blood glucose should be used to
diagnose diabetes B

Testing for prediabetes and diabetes in asymptomatic adults

« Patients with prediabetes (A;c = 5.7%, IGT, or IFG) should be tested yearly®
« Women diagnosed with GDM should have lifelong testing at least every 3 years

Testing for prediabetes and T2D in children and adolescents

« Recommendation was changed suggesting testing for youth who are overweight or obese and have one or more
additional risk factors

» Table 2.5 updated accordingly with addition of levels of evidence.

Table 2.3 from Diabetes Care 2018;41(Suppl. 1):S1-S155

DCCT, Diabetes Control and Complications Trial; FPG, fasting plasma glucose; IFG, impaired fasting glucose; IGT, impaired glucose tolerance; GDM, gestational diabetes mellitus;
NGSP, National Glycohemoglobin Standardization Program

Diabetes Care 2018;41(Suppl. 1):S1-S155



Section 2. Classification and Diagnosis of Diabetes (contd.)

Community Screening

« Community screening outside a health care setting is recommended in specific situations where an adequate
referral system is established beforehand for positive tests

\i? Post-transplantation diabetes
- Screening of hyperglycemia after organ transplantation and stable on immunosupressive regimens

« OGTT is the gold standard for diagnosis; fasting glucose and/or A, can identify high-risk patients and may
reduce the number of overall OGTTs required

« Insulinis the agent of choice in the hospital setting*

« Among non-insulin agents, side effect profile, possible interactions with the patient’s immunosuppression
regimen and dose adjustments to be considered.

*After discharge, patients with preexisting diabetes could go back on their pretransplant regimen if they were in good control before transplantation. Those with previously poor
control or with persistent hyperglycemia should continue insulin with frequent home self-monitoring of blood glucose to determine when insulin dose reductions may be needed and
when it may be appropriate to switch to noninsulin agents

DPP-4is; Dipeptidyl peptidase 4 inhibitors; GDM, gestational diabetes mellitus; T2D, type 2 diabetes; TZDs, thiazolidinediones; OGTT, oral glucose tolerance test

Diabetes Care 2018;41(Suppl. 1):S1-S155



Section 3. Comprehensive Medical Evaluation and
Assessment of Comorbidities

Updates on comprehensive evaluation of diabetes

Table 3.1 is

added highlighting the components of comprehensive diabetes medical evaluation

INITIAL
VISIT

EVERY
FOLLOW-
uP VISIT

ANNUAL
VISIT

Diabetes history

= Chara tics at enset (e.9. age, symBtems)

= Review of previous trestment regimens and response

= Assess frequency/cause/soverity of past hospitalizations

AR

Family history
= Farmnily history of diabetes in a first-decree relative
= Earmily history of autsimmune disorder

and
Macrovascular and microvascular

Commeon cormerbidities

Presence of hemoaglobinopathias or anemias
High blood pressure or sbnormal lipids

Last dental wisit

Last dilated eye examn

Wisits to specialists

SRS |88

LAS

Interval history
= Changes in medical/family history since last visit

and L
atterns and weight history

ep behaviors and physical activity
= Familiarity with carbohydrate counting in type 1 diabetes
- Tobac
= Identify existing social SUBBorts

RSN

<4

AS

Interval histery
= Chanaes in secial history since last visit

= Medication-taking behavicr
= Medication intolerance or side effects

= Complementary and alternative medicine use
= \accination nistory and neads

SERVIRN

= Assess use of health apps. online education. patient portals, etc
= Glucose monitoring (Meter/CGMY: results and data use
= Review insulin pums settings

ARRVARNRNN

AR

ASSY AN

Psychosocial conditions

= Screen for depression, anxiety, and disordered eating; refer
for further assessment or Intervention if warranted

- for P -

RSN

4

and suppP:
= History of dietitian/disbetes educator visits
= Screen for barriers to diabetes self-management
= Refer or offer local resources and support as needed

Hypoglycemia
= Tirming of episodes, awareness, freguency ar

ANIARNY

AR

Pregnancy planning
= For wormen with <h =
and preconception planning

reniew necds

AN

<

PHYSICAL
EXAMINATION

LABORATORY
EVALUATION

CDC, Centers for Disease Control and Prevention; ACIP, Advisory Committee on Immunization Practices
Diabetes Care 2018;41(Suppl. 1):S1-S155

EVERY
INITIAL FOLLOW- ANNUAL
VISIT UP VISIT VISIT
= Height, weight, and BMI; growth/pubertal developrment in children v v v
and adolesce
= Blood pressure determination v v v~
= Orthostatic blood pressure measures (when indicated) v
= Fundoscopic examination (refer to eye specialist) v v
= Thyroid palpation e v
= Skin examination e.g. acanthosis nigricans. insulin injection or N v v
insertion sites. lipodystrophy)
= Comprehensive foot examination
- Wisual inspection (.., skin integrity, callous formation, foot s ~ v
deformity or ulcer, toenais)
- Screen for PAD {pedal pulses; refer for ABI if diminished? - v
- D ination of tempoerature, vi ion or pinprick sensation, s v
and 10-g menacfilament exarn
= AIC, if the results are not available within the past 3 months v v v
= If not performed/available within the past year
- Lipid profile, including total, LDL, end HDL cholesterol and v ‘/A
triglycerides’
- Liver function tests# v v
- Spot urinary albumin-to-creatinine ratio v v
- Serum creatinine and estimated slomerular filtration rate’ v s
+ Thyroid-stimulating hormane in patients with type 1 diabetes? v e
- Witarnin B12 if on metforrnin (when indicated) v
- Serurn potassium levels in patients on ACE inhibitors, AREs, or v v
diuretics.
Go. setting
= Set AIC/blood glucose target and monitoring frequency v b v
= If hypertension diagnosed, establish blood pressure ooal v v
= Incorporate new members to the care team as needed v v v
= Dizbetes education and self-management support needs v e v
i risk and of CKD
= History of ASCVD v v v
= Presence of ASCVD risk factors (see Table 9.2) v v v
= Staging of CKD (see Table 10137 " " v
Therapeutic treatment plan
= Lifestyle management v e v
= Pharmacologic theraoy v v v
= Referrals to specialists (including dietitian and diabetes educatory > e -
as needed - - -

= Use of glucose monitoring and insulin delivery devices




Section 3. Comprehensive Medical Evaluation and
Assessment of Comorbidities (contd.)

O E &

Patient centered collaborative care
« Text was added about the importance of language choice in patient-centered communication to optimize patient

health outcomes and health-related quality of life B

Immunization
+ CDC ACIP recommends influenza, pneumococcal, and hepatitis B vaccinations specifically for people with
diabetes. Vaccination against tetanus-diphtheria-pertussis, measles-mumps-rubella, human papillomavirus, and

shingles are also important for adults with diabetes

Low testosteronein men
» Consider screening with a morning serum testosterone level in men with diabetes who have symptoms or signs

of hypogonadism such as decreased sexual desire (libido) or activity, or erectile dysfunction B

Pancreatitis

« Pancreatitis was added to the section on comorbidities.

- Likely bidirectional relationship between prediabetes/diabetes and pancreatitis

« New recommendation was added to consider islet autotransplantation for patients requiring total pancreatectomy
for medically refractory chronic pancreatitis to prevent postsurgical diabetes C

CDC, Centers for Disease Control and Prevention; ACIP, Advisory Committee on Immunization Practices
Diabetes Care 2018;41(Suppl. 1):S1-S155



Section 5. Prevention or Delay of Type 2 Diabetes

Recommendations on the use of metformin in prevention of prediabetes

™
% Metformin

- Metformin therapy for prevention of type 2 diabetes should be considered in those with prediabetes,
especially for those with BMI =35 kg/m?2, those aged <60 years, women with prior GDM A

- Metformin, a-glucosidase inhibitors, orlistat, GLP-1 RAs and TZDs not approved by the US FDA
specifically for diabetes prevention despite decreased incident diabetes in those with prediabetes

- Metformin has the strongest evidence and demonstrated long-term safety as pharmacologic therapy for
diabetes prevention. For other drugs, cost, side effects, and durable efficacy require consideration

GLP-1 RAs, glucagon like peptide-1 receptor agonists; TZDs, thiazolidinediones
Diabetes Care 2018;41(Suppl. 1):S1-S155



Section 6. Glycemic targets
Highlights the approval and use of flash CGM devices

CGM

« CGM in adults with T1D is no longer limited to those ages 25 and above but has been expanded to all adults
(starting at age 18) A

- Federal regulatory changes prompted the ADA to include language describing CGM devices that don’t require
confirmation from finger sticks to make treatment decisions

- Additional information about newly approved intermittent or “flash” CGM device for adult use only was added

« New CGM devices (including intermittent or “flash” CGM) that no longer require confirmatory SMBG for
treatment decisions have also been recently approved

HbA,,

« As in Section 2, this section also includes an expanded discussion of the limitations of A;¢ in certain populations
based on the presence of hemoglobin variants, differences in red blood cell turnover rates, ethnicity, and age.

ADA, American Diabetes Association; CGM, continuous glucose monitoring; SMBG, self-monitoring of blood glucose; T1D, type 1 diabetes
Diabetes Care 2018;41(Suppl. 1):S1-S155



Section 6. Glycemic targets (contd.)

HbA,,

+ Table 6.3 on classification of hypoglycemia has been updated. Level 1 hypoglycemia was renamed
“hypoglycemia alert value” from “glucose alert value”.

Table 6.3-Classification of Hypoglycemia

Level

Hypoglycemia alert value
(level 1)

Clinically significant hypoglycemia
(level 2)

Severe hypoglycemia
(level 3)

Diabetes Care 2018;41(Suppl. 1):5S1-S155

Glycemic criteria

<70 mg/dL
(3.9 mmol/L)

<54 mg/dL
(3.0 mmol/L)

No specific glucose threshold

Recommended treatment

Glucose (15-20 g) is the
preferred treatment

Glucagon should be prescribed

Glucagon should be prescribed

Description

Sufficiently low for treatment with fast-
acting carbohydrate

and dose adjustment of glucose-lowering
therapy

Sufficiently low to indicate serious,
clinically important
hypoglycemia

Hypoglycemia associated with severe
cognitive impairment
requiring external assistance for recovery



Section 7. Obesity management for the Treatment of
Type 2 Diabetes

Updates on the treatment of obesity

HbA,. and BMI

» A recent meta-analysis found that HbA- changes were not associated with baseline BMI, indicating that obese
patients can benefit from the same types of treatments for diabetes as normal weight patients

4 )
Table 7.2 on medications approved by the FDA for the treatment of obesity was updated. The updatesinclude:

. Drugs were classified based on short and long term treatment. Phentermine was included in short term treatment.
Orlistat, lorcaserin, phentermine/topiramate, naltrexone/bupropion and liraglutide were included in long term
treatment

. Lorcaserin extended release tablet was included

«  AWP (per month) was updated

. NADAC price was included to provide a second set of cost information
- J

AWP, Average Wholesale Prices; BMI,Body mass index; NADAC, National Average Drug Acquisition Cost
Diabetes Care 2018;41(Suppl. 1):S1-S155



Section 9. Cardiovascular disease and risk
management

A new algorithm was added illustrating the antihypertensive approach in diabetes

Management of hypertension in diabetes patients

« All hypertensive patients with diabetes should monitor their BP at home to help identify masked or
white coat hypertension, as well as to improve medication-taking behavior. B

» To consider mineralocorticoid receptor antagonist therapy in patients with resistant hypertension

Other updates

» Four major RCTs are summarized and outlined in a new table (Table 9.1) which further provides support to ADA’s
recommendations that most adults with diabetes and hypertension should have a target blood pressure of <140/90 mmHg
and that risk-based individualization to lower targets, such as 130/80 mmHg, may be appropriate for some patients.

RCTs, randomized control trials
Diabetes Care 2018;41(Suppl. 1):S1-S155



Section 9. Cardiovascular disease and risk
management (contd.)

Figure 9.1—Recommendations for the treatment of confirmed hypertension in people with diabetes

Initial BP between 140/90 .,
[ mmHg and 160/100 mmHg J [ Initial BP ? 160/100 mmHg J

v v v v

[ Start one agent ] [Lifestyle Management ] [Start two agents ]

v v

[ Albuminuria* ] [ Albuminuria* ]

T T T T

No Yes No Yes

\ 4 \ 4 \ 4 \ 4
Start one drug: Start: Start drug from Start:
e ACEi e ACEi or ARB 2 of 3 options: e ACEi or ARB
e ARB e ACEi or ARB and
o CCB*** o CCB*** o CCB*** or Diuretic**
e Diuretic** e Diuretic**

3 v y

ACEi, angiotensin converting enzyme inhibitor; ARB, angiotensin receptor blocker; CCB, calcium channel blocker; UACR, urine albumin creatinine ratio

*ACEi or ARB is suggested to treat hypertension for patients with UACR 30-299 mg/g creatinine and strongly recommended for patients with UACR=300 mg/g creatinine.
**Thiazide-like diuretic; long-acting agents shown to reduce cardiovascular events, such as chlorthalidone and indapamide, are preferred; ***Dihydropyridine calcium channel
blocker. BP, blood pressure. This figure can also be found in the ADA position statement “Diabetes and Hypertension”
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Assess BP Control and Adverse Effects

Treatment tolerated Not meeting target Adverse effects
and targer achieved *
* Add agent from Consider change to
[ Continue therapy ] complementary drug class: alternative medication:
e ACEi or ARB e ACEi or ARB
Y CCB*** ° CCB***
e Diuretic** e Diuretic**

Not meeting target
on two agents

Adverse I

effects

Assess BP Control and Adverse Effects

Treatment tolerated
and target achieved

!

[ Continue therapy]

Not meeting target or
adverse affects using a drug from each of three classes

Consider Addition of Mineralocorticoid Receptor Antagonst; Refer

to Specialist with Expertise in BP Management

ACEi, angiotensin converting enzyme inhibitor; ARB, angiotensin receptor blocker; CCB, calcium channel blocker; UACR, urine albumin creatinine ratio
*ACEi or ARB is suggested to treat hypertension for patients with UACR 30-299 mg/g creatinine and strongly recommended for patients with UACR>300 mg/g creatinine.
**Thiazide-like diuretic; long-acting agents shown to reduce cardiovascular events, such as chlorthalidone and indapamide, are preferred; ***Dihydropyridine calcium channel

blocker. BP, blood pressure. This figure can also be found in the ADA position statement “Diabetes and Hypertension”
Diabetes Care 2018;41(Suppl. 1):S1-S155



Section 9. Cardiovascular disease and risk
management (contd.)

6% Lipid management

« Recommendations modified to stratify risk based on two categories: those with documented ASCVD and those
without

e Studies have shown similar benefits in older versus middle-aged adults and hence, recommendations were
consolidated for patients with diabetes 40-75 years A and =75 years of age B without ASCVD to use moderate-
intensity statin

+ Recommendation was modified to provide additional guidance on adding nonstatin LDL-lowering therapies for
patients with diabetes and ASCVD who have LDL cholesterol 270 mg/dL despite maximally tolerated statin dose

ASCVD, atherosclerotic cardiovascular disease; CVOT, cardiovascular outcome trial; DPP-4, dipeptidyl peptidase-4; GLP-1 RAs, glucagon-like peptide 1 receptor agonists; LDL, low
density lipid; SGLT-2, sodium glucose co-transporter-2; T2D,Type 2 diabetes
Diabetes Care 2018;41(Suppl. 1):S1-S155



Section 9. Cardiovascular disease and risk
management (contd.)

Statin therapy

+ Recommendations modified to stratify risk based on two categories: those with documented ASCVD and those

without
« Accordingly, Table 9.2 was updated based on the new risk stratification approach and consolidated age-groups

Table 9.2-Recommendations for statin and combination treatment in adults with diabetes

Age ASCVD Recommended statin intensity” and combination treatment*
<40 years No Nonet
Yes High
. If LDL cholesterol >70 mg/dL despite maximally tolerated statin dose, consider adding additional LDL-lowering

therapy (such as ezetimibe or PCSK9 inhibitor)#

>40 years No Moderate#
Yes High
» If LDL cholesterol =70 mg/dL despite maximally tolerated statin dose, consider adding additional LDL-lowering
therapy (such as ezetimibe or PCSK9 inhibitor)

*In addition to lifestyle therapy. ~For patients who do not tolerate the intended intensity of statin, the maximally tolerated statin dose should be used. tModerate-intensity statin
may be considered based on risk-benefit profile and presence of ASCVD risk factors. ASCVD risk factors include LDL cholesterol =100 mg/dL (2.6 mmol/L), high blood pressure,
smoking, chronic kidney disease, albuminuria and family history of premature ASCVD. #High-intensity statin may be considered based on risk-benefit profile and presence of ASCVD
risk factors. #Adults aged <40 years with prevalent ASCVD were not well represented in clinical trails of non-statin-based LDL reduction. Before initiating combination lipid-lowering
therapy, consider the potential for further ASCVD risk reduction, drug-specific adverse effects and patient preferences

ASCVD, atherosclerotic cardiovascular disease; LDL, low density lipid; PCSK9, Proprotein convertase subtilisin/kexin type 9
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Section 9. Cardiovascular disease and risk
management (contd.)

Antihyperglycemic Therapies and Cardiovascular Outcomes

« Text was modified to describe CVOT data on new diabetes agents and outcomes in people with T2D, providing
support for the new ASCVD recommendations

- In patients with T2D and established ASCVD, antihyperglycemic therapy should begin with lifestyle
management and metformin and subsequently incorporate an agent proven to reduce major adverse CV events
and CV mortality (currently empagliflozin and liraglutide), after considering drug-specific and patient factors

A new table (Table 9.4) was added to summarize the CVOTs of DPP-4 inhibitors, GLP-1 RAs and SGLT-2
inhibitors highlighting the key inclusion criteria, baseline characteristics, endpoints and CV outcomes

*Cardiovascular death, MI, or stroke

ASCVD, atherosclerotic cardiovascular disease; CV, cardiovascular; CVOT, cardiovascular outcome trial; DPP-4, dipeptidyl peptidase-4; GLP-1 RAs, glucagon-like peptide 1 receptor
agonists; LDL, low density lipid; MACE, major adverse cardiovascular events; MI, myocardial infarction; SGLT-2, sodium glucose co-transporter-2; T2D,Type 2 diabetes
Diabetes Care 2018;41(Suppl. 1):S1-S155



Section 10. Microvascular Complications and Foot Care

Focus on chronic kidney disease and acute kidney injury

Diabetic kidney disease

« New section on AKI has been included highlighting the risk factors, drugs causing AKI and emphasizes the
importance of timely identification and treatment to prevent progressive CKD

- Effect of specific glucose-lowering medications on the delay and progression of kidney disease was discussed,
with reference to recent CVOTs that assessed secondary renal outcomes

AKI, acute kidney injury; CKD, chronic kidney disease; CVOTSs, cardiovascular outcome trials; SGLT-2, sodium glucose cotransporter-2; VEGF, vascular endothelial growth factor
Diabetes Care 2018;41(Suppl. 1):S1-S155



Section 10. Microvascular Complications and
Foot Care (contd.)

A new table has been added (Table 10.1), replacing previous tables 10.1 and 10.2, that combines
information on staging chronic kidney disease and the appropriate kidney-related care for each stage

Table 10.1-CKD stages and corresponding focus of kidney-related care

CKD staget Focus of kidney-related care
Stage eGFR Evidence of Diagnose Evaluate and Evaluate and Prepare for
(mL/min/1.73 kidney cause of treat risk factors treat CKD renal
m?2) damage* kidney injury  for CKD complications replacement
progression** * %k ¥ therapy
No clinical >60 -
evidence of CKD
1 >90 + v v
2 60-89 4+ v
3 30-59 +/- v
4 15-29 +/- v
5 <15 +/-

CKD, chronic kidney disease; eGFR, estimated glomerular filtration rate

TCKD stages 1 and 2 are defined by evidence of kidney damage (+), while CKD stages 3-5 are defined by reduced eGFR with or without evidence of kidney damage (+/-). *Kidney
damage is most often manifest as albuminuria (UACR =30 mg/g Cr) but can also include glomerluar hematuria, other abnormalities of the urinary sediment, radiographic
abnormalitites and other presentations. **Risk factors for CKD progression include elevated blood pressure, glycaemia and albumiuria. ***Refer Table 10.2.
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Section 10. Microvascular Complications and
Foot Care (contd.)

A new Table 10.2 was included describing the complications of chronic kidney disease and related medical
and laboratory evaluations

Table 10.2-Selected complications of CKD

Complication Medical and laboratory evaluation

Elevated blood pressure Blood pressure, weight

Volume overload History, physical examination, weight

Electrolyte abnormalities Serum electrolytes

Metabolic acidosis Serum electrolytes

Anemia Haemoglobin, iron testing if indicated

Metabolic bone disease Serum calcium, phosphate, PTH, vitamin 25(0OH)D

» Evaluation of elevated blood pressure and volume overload should occur at every possible clinical contact
« Laboratory evaluations are generally indicated every 6-12 months for stage 3 CKD, every 3-5 months for stage 4 CKD and every 1-3
months for stage 5 CKD or as indicated to evaluate symptoms or changes in therapy.

Complications of CKD generally become prevelant when eGFR falls below 60 mL/min/1.73 m2 (stage 3 CKD or greater) and become more common and severe as CKD progresses
CKD, chronic kidney disease; PTH, parathyroid hormone; 25(0OH)D, 25-hydroxyvitamin D
Diabetes Care 2018;41(Suppl. 1):S1-S155



Section 10. Microvascular Complications and
Foot Care (contd.)

Diabetic retinopathy

Intravitreous anti—-VEGF ranibizumab, which is non-inferior to panretinal laser photocoagulation, is indicated in
reducing the risk of vision loss in patients with proliferative diabetic retinopathy A

j Diabetic foot

A new section was added describing the mixed evidence on the use of hyperbaric oxygen therapy in people with
diabetic foot ulcers

AKI, acute kidney injury; CKD, chronic kidney disease; CVOTSs, cardiovascular outcome trials; SGLT-2, sodium glucose cotransporter-2; VEGF, vascular endothelial growth factor
Diabetes Care 2018;41(Suppl. 1):S1-S155



Section 11. Older Adults

Focus on individualized care and prevention of hypoglycemia

Individualized care

. Lower glycemic goals (A;c <7.5%) for those having coexisting chronicillnesses with intact cognitive function
and functional status and less stringent glycemic goals (A;-<8.0-8.5%) for those with multiple coexisting
chronicillnesses, cognitive impairment, or functional dependence C

. Medications with low risk of hypoglycemia to be preferred in older adults at increased risk of hypoglycemia B

. Overtreatment of diabetes should be avoided B

. Deintensification (or simplification) of complex regimens is recommended to reduce the risk of
hypoglycemia, if it can be achieved within the individualized A, target B

CV, cardiovascular
Diabetes Care 2018;41(Suppl. 1):S1-S155



Section 12. Children and Adolescents

Highlights the importance of strict glycemic control in children and adolescents with T1D and T2D through
intensive insulin regimens

T1iD
ﬁ Psychosocial Issues

«  Assess youth with diabetes for psychosocial and diabetes-related distress, generally starting at 7-8 years of
age B

Glycemic control
In view of emerging data on diabetes technologies, additional recommendations were added on the treatment of
T1D in children and adolescents

. Majority of children and adolescents with T1D should be treated with intensive insulin regimens, either via
MDI or CSII A

. Emphasis on SMBG levels multiple times daily, including premeal, prebedtime, and as needed for safety in
specific clinical situations such as exercise, driving, or for symptoms of hypoglycemia B

. CGM should be considered as an additional tool to improve glycemic control and adherence to the use of
device is important for benefits B

. Automated insulin delivery systems should be considered to improve glycemic control and reduce
hypoglycemia B

CSII, continuous subcutaneous insulin infusion; CGM, continuous glucose monitoring; MDI, multiple daily injections; SMBG, self measurement of blood glucose; T1D, type 1 diabetes
Diabetes Care 2018;41(Suppl. 1):S1-S155



Section 12. Children and Adolescents (contd.)

T1iD
Celiac disease

. Screening for celiac disease in T1D should start soon after the diagnosis of diabetes by measuring IgA tissue
transglutaminase antibodies and normal total serum IgA levels or, if IgA deficient, IgG tissue transglutamine
and deamidated gliadin antibodies B (changed from E to B)

. Screening to be repeated within 2 years of diabetes diagnosis and then again after 5 years and more
frequently in children who have symptoms or a first-degree relative with celiac disease B

Diabetic kidney disease

. A recommendation regarding eGFR was removed because of the poor performance of the estimating equation
in youth

eGFR, estimating glomerular filtration rate
Diabetes Care 2018;41(Suppl. 1):S1-S155



Section 12. Children and Adolescents (contd.)

T2D
Section of T2D in children and adolescent was substantially extended with new recommendations

!@E Screening and diagnosis

. Risk-based screening for prediabetes and/or T2D should be considered after the onset of puberty or 210
years of age, who are overweight (BMI >85th %) or obese (BMI >95th %) and who have one or more
additional risk factors for diabetes A

. Tests to be repeated every 3 years minimum E, or more frequently if BMI is increasing C

. FPG, 2-h plasma glucose during a 75-g OGTT, and A, can be used to test for prediabetes or diabetes in
children and adolescents. B

Lifestyle management

. Comprehensive lifestyle programs to be integrated in diabetes management to achieve 7-10% decrease in
excess weight in overweight or obese youth with T2D C

. Lifestyle intervention should be based on a chronic care model and offered in the context of diabetes care E

. To participate in at least 60 min of moderate to vigorous physical activity per day (and strength training on
at least 3 days/week) B and to decrease sedentary behavior C

. Emphasis on consumption of nutrient dense, high-quality foods and decreased consumption of calorie dense,
nutrient-poor foods, particularly sugar-added beverages B

BMI, body mass index; FPG, fasting plasma glucose; OGTT, oral glucose tolerance test; T2D, type 2 diabetes
Diabetes Care 2018;41(Suppl. 1):S1-S155



Section 12. Children and Adolescents (contd.)

In T2D
Pharmacologic management

T2D, type 2 diabetes

Initiate pharmacologic therapy, in addition to lifestyle therapy, at diagnosis of T2D A

In metabolically stable patients (A;c <8.5% and asymptomatic), metformin is the initial pharmacologic
treatment if renal function is >30 ml/min/1.73 m2 A

Symptomatic youth with marked hyperglycemia (blood glucose =250 mg/dL, A;c =28.5%) without ketoacidosis
at diagnosis should be treated initially with basal insulin while metformin is initiated and titrated to maximally
tolerated dose to achieve A, goal E

Basal insulin should be initiated when A, target is not met with metformin monotherapy, or if
contraindications or intolerable side effects of metformin develop E

In patients initially treated with basal insulin and metformin who meet glucose targets, basal insulin can be
tapered over 2-6 weeks by decreasing the insulin dose by 10-30% every few days A

Use of medications not approved by the US FDA for youth with T2D is not recommended outside of research
trials B

All youth with T2D and their families should receive comprehensive diabetes self-management education and
support B

Diabetes Care 2018;41(Suppl. 1):S1-S155



Section 13. Management of Diabetes in Pregnancy

Management of preeclampsia in women with T1D or T2D

@ Management of GDM or preexisting T1D or T2D

« Insulinis the preferred medication for management of GDM, T1D or T2D. Metformin and glyburide may be
used; however, all oral agents lack long-term safety data A

@ Preeclampsia and Aspirin

« Women with T1D or T2D should be prescribed low dose aspirin 60-150 mg/day (usual dose 81 mg/day) from
the end of the first trimester until the baby is born in order to lower the risk of preeclampsia A

@ Pregnancy and drug considerations

Level of evidence was updated from the previous version

- In pregnant patients with diabetes and chronic hypertension, BP targets of 120-160/80-105 mmHg are
suggested in the interest of optimizing long-term maternal health and minimizing impaired fetal growth E

- Potentially teratogenic medications (ACEis, ARBs, statins) should be avoided in sexually active women of
childbearing age who are not using reliable contraception B

ACEis, angiotensin converting enzyme inhibitors; ARBs, angiotensin receptor blockers; GDM, gestational diabetes mellitus; PCOS, polycystic ovary syndrome; T1D, type 1 diabetes;
T2D, type 2 diabetes.
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GU'DEL'NES MADE SIMPLE Back to Table of Contents
ﬂ 2017 Guideline for the Prevention, Detection, Evaluation, and Management of High Blood Pressure in Adults

Categories of BP in Adults*

BP Category SBP DBP
Normal <120 mm Hg and <80 mm Hg
Elevated 120-129 mm Hg and <80 mm Hg

Hypertension

Stage 1 130-139 mm Hg or 80-89 mm Hg

Stage 2 >140 mm Hg or >90 mm Hg

*Individuals with SBP and DBP in 2 categories should be designated to the higher BP category.
Table 6

Corresponding Values of Systolic BP/Diastolic BP for Clinic, Home (HBPM),
Daytime, Nighttime, and 24-Hour Ambulatory (ABPM) Measurements.

Clinic Daytime ABPM Nighttime ABPM 24-Hour ABPM

120/80 120/80 120/80 100/65 115/75

130/80 130/80 130/80 110/65 125/75

140/90 135/85 135/85 120/70 130/80

160/100 145/90 145/90 140/85 145/90
Table 11
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2017 Guideline for the Prevention, Detection, Evaluation, and Management of High Blood Pressure in Adults

ﬂ GUIDELINES MADE SIMPLE

Detection of White Coat Hypertension or Masked Hypertension
in Patients Not on Drug Therapy

Office BP:
>130/80 mm Hg but <160/100 mm Hg
after 3 mo trial of lifestyle modification and suspect
white coat hypertension

Daytime ABPM
or HBPM
BP <130/80 mm Hg

Yes No

Office BP:
120-129/<80 mm Hg
after 3 mo trial of lifestyle modification and suspect
masked hypertension

Daytime ABPM
or HBPM
BP > 130/80 mm Hg

Yes No

e N [
White Coat Hypertension
* Lifestyle modification
* Annual ABPM or HBPM

to detect progression

(Class lla)
\ J

Hypertension
e Continue lifestyle
modification and
start antihypertensive
drug therapy

(Class lla)

f Masked Hypertension h

Elevated BP
e Lifestyle modification
* Annual ABPM or HBPM to
detect MH or progression

(Class Ilb)

* Continue lifestyle
modification and
start antihypertensive
drug therapy

(Class Iib)

Figure 1
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ﬂ 2017 Guideline for the Prevention, Detection, Evaluation, and Management of High Blood Pressure in Adults

Detection of White Coat Hypertension or Masked Hypertension
in Patients on Drug Therapy

Detection of White Coat Effect or
Masked Uncontrolled Hypertension
in Patients on Drug Therapy

Office BP
>5-10 mm Hg
above goal on
>3 agents

Increased CVD risk
or target organ damage

¢ Yes No ¢ ¢ Yes No ¢

Screen for Screening Screen for Screening
masked uncontrolled not necessary White coat effect not necessary
hypertension with HBPM (No Benefit) with HBPM (No Benefit)
(Class IIb) (Class llb)
Y

HBPM BP HBPM BP
above goal at goal
¢ Yes No ¢
ABPM BP White Coat Effect: .
above goal Confirm with ABPM Continue
(Class lla) titrating therapy

Yes No
Masked Continue
Uncontrolled Hypertension: current therapy
Intensify therapy (Class lla)
(Class IIb)

Figure 2
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ﬂ 2017 Guideline for the Prevention, Detection, Evaluation, and Management of High Blood Pressure in Adults

Screening for Secondary Hypertension

( )
New Onset or Uncontrolled Hypertension in Adults
. J
( ¢ )

Conditions

* Drug-resistant/induced hypertension;

* Abrupt onset of hypertension;

* Onset of hypertension at <30 y;

* Exacerbation of previously controlled hypertension;

* Disproportionate TOD for degree of hypertension;

* Accelerated/malignant hypertension

* Onset of diastolic hypertension in older adults (> 65 y)

* Unprovoked or excessive hypokalemia
\ Y,

No

Yes ——

Screen for
secondary hypertension
(Class I)

(see Table 13)

Screening
not indicated
(No benefit)

Positive
screening test

Yes No
Y Y
Refer to clinician Referral
with specific not necessary
expertise (No benefit)
(Class IIb)
Figure 3
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Prevalence

ﬂ GUIDELINES MADE SIMPLE

Causes of Secondary Hypertension
with Clinical Indications and Diagnostic Screening Tests (1 of 3)

Clinical
Indications

Physical
Exam

Screening
Tests

Back to Table of Contents

2017 Guideline for the Prevention, Detection, Evaluation, and Management of High Blood Pressure in Adults

Additional/
Confirmatory
Tests

Common Causes

Renal
parenchymal
disease

1%-2%

Urinary tract infections;
obstruction, hematuria;

urinary frequency and nocturia;
analgesic abuse; family history
of polycystic kidney disease;
elevated serum creatinine;
abnormal urinalysis

Abdominal mass
(polycystic kidney
disease); skin pallor

Renal ultrasound

Tests to evaluate
cause of renal
disease

Renovascular

5%-34%*

Resistant hypertension;

Abdominal systolic-

Renal Duplex

Bilateral selective

muscle cramps or weakness;
hypertension and incidentally
discovered adrenal mass;
hypertension and obstructive
sleep apnea; hypertension
and family history of early
onset hypertension or stroke

disease hypertension of abrupt onset | diastolic bruit; bruits | Doppler ultrasound; | renal intraarterial
or worsening or increasingly over other arteries MRA; abdominal CT | angiography
difficult to control; flash (carotid -
pulmonary edemam atherosclerotic or
(atherosclerotic); early onset fibromuscular
hypertension, especially in dysplasia), femoral
women (fibromuscular
hyperplasia)
Primary 8%-20%t | Resistant hypertension; Arrhythmias (with Plasma aldosterone/ | Oral sodium loading
aldosteronism hypertension with hypokalemia | hypokalemia); renin ratio under test (priorto 24 h
(spontaneous or diuretic- especially atrial standardized urine aldosterone)
induced); hypertension and fibrillation conditions or IV saline infusion

(correction of
hypokalemia and
withdrawal of
aldosterone
antagonists for
4-6 wk)

test with plasma
aldosterone at 4 h
of infusion. Adrenal
CT scan, Adrenal
vein sampling. Trial
of mineralocorticoid
receptor blockers§

Obstructive
sleep apneat

25%-50%

Resistant hypertension; snoring
fitful sleep; breathing pauses
during sleep; daytime
sleepiness

Obesity, Mallampati
class IlI-1V; loss of
normal nocturnal BP
fall

Berlin Questionnaire
(8); Epworth
Sleepiness Score (9);
overnight oximetry

Polysomnography

Drug- or
alcohol-
induced

2%-4%

Sodium-containing antacids;
caffeine; nicotine (smoking);
alcohol; NSAIDs; oral
contraceptives; cyclosporine or
tacrolimus; sympathomimetics
(decongestants, anorectics);
cocaine, amphetamines and
other illicit drugs; neuro
psychiatric agents; erythro-
poiesis stimulating agents;
clonidine withdrawal; herbal
agents (MaHuang, ephedra)

Fine tremor,
tachycardia,
sweating (cocaine,
ephedrine, MAO
inhibitors); acute
abdominal pain
(cocaine)

Urinary drug screen
(illicit drugs)

Response to
withdrawal of
suspected agent

Uncommon Causes will be listed in the next two pages
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Causes of Secondary Hypertension
with Clinical Indications and Diagnostic Screening Tests (2 of 3)

Clinical
Indications

Physical
Exam

Screening
Tests

Back to Table of Contents

Additional/
Confirmatory
Tests

Uncommon Causes

Pheochromo-
cytoma/
paraganglioma

0.1%-0.6%

Resistant hypertension;
paroxysmal hypertension or
crisis superimposed on
sustained hypertension;
“spells”, BP lability, headache,
sweating, palpitations, pallor;
positive family history of
pheochromocytoma/
paraganglioma; adrenal
incidentaloma

Skin stigmata of
neurofibromatosis
(café-au-lait spots;
neurofibromas);
orthostatic
hypotension

24-h urinary
fractionated
metanephrines or
plasma
metanephrines under
standard conditions
(30’ supine position
with indwelling IV
cannula)

CT or MRI scan of
abdomen/pelvis

Cushing’s <0.1% Rapid weight gain, especially | Central obesity, Overnight 1 mg 24-h urinary free
syndrome with central distribution; “moon” face, dorsal | dexamethasone cortisol excretion
proximal muscle weakness; and supraclavicular | suppression test (preferably multiple);
depression; hyperglycemia fat pads, wide midnight salivary
(1 cm) violaceous cortisol
striae, hirsutism
Hypothyroid- | <1% Dry skin; cold intolerance; Delayed ankle reflex; | Thyroid stimulating None
ism constipation; hoarseness; periorbital puffiness; | hormone; free
weight gain coarse skin; cold thyroxine
skin; slow
movement; goiter
Hyperthyroid- | <1% Warm, moist skin; heat Lid lag; fine tremor | Thyroid stimulating Radioactive iodine
ism intolerance; nervousness; of the outstretched | hormone, free uptake and scan
tremulousness; insomnia; hands; warm, moist | thyroxine
weight loss; diarrhea; proximal | skin
muscle weakness
Aortic 0.1% Young patient with BP higher in upper Echocardiogram Thoracic and
coarctation hypertension (<30 y of age) extremities abdominal CT or
(undiagnosed compared to lower MRA
or repaired) extremities; absent
femoral pulses;
continuous murmur
over patient’s back,
chest, or abdominal
bruit; left
thoracotomy scar
(postoperative)
Primary Rare Hypercalcemia Usually none Serum calcium Serum parathyroid
hyperpara- hormone
thyroidism

Uncommon Causes will continue in the next page
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Prevalence

Causes of Secondary Hypertension
with Clinical Indications and Diagnostic Screening Tests (3 of 3)

Clinical
Indications

Physical
Exam

Screening
Tests

Back to Table of Contents

Additional/
Confirmatory
Tests

Uncommon Causes (continued from previous page)

Congenital Rare Hypertension and Signs of virilization Hypertension and 11-beta-OH:

adrenal hypokalemia; virilization (11-beta-OH) or hypokalemia with elevated deoxycorti-

hyperplasia (11-beta-hydroxylase incomplete low or normal costerone (DOC),
deficiency [11-beta-OH]) masculinization aldosterone and 11-deoxycortisol and
incomplete masculinization in | (17-alpha-OH) renin androgens 17-alpha-
males and primary amenorrhea OH: decreased
in females (17-alpha- androgens and
hydroxylase deficiency estrogen; elevated
[17-alpha-0OH]) deoxycorticosterone

and corticosterone

Mineralo- Rare Early onset hypertension; Arrhythmias (with Low aldosterone and | Urinary cortisol

corticoid resistant hypertension; hypokalemia) renin metabolites; genetic

excess hypokalemia or hyperkalemia testing

syndromes

other than

primary

aldosteronism

Acromegaly Rare Acral features, enlarging shoe, | Acral features; large | Serum growth Elevated age- and
glove or hat size; headache, hands and feet; hormone >1 ng/mL | sex-matched IGF-1
visual disturbances; diabetes | frontal bossing during oral glucose level; MRI scan of
mellitus load the pituitary

*Depending on the clinical situation (hypertension alone, 5%; hypertension starting dialysis, 22%; hypertension and peripheral
vascular disease, 28%; hypertension in the elderly with congestive heart failure, 34%).

18% in general population with hypertension; up to 20% in patients with resistant hypertension.

T Although obstructive sleep apnea is listed as a cause of secondary hypertension, RCTs on the effects of continuous positive airway
pressure on lowering BP in patients with hypertension have produced mixed results

§May treat patients with resistant hypertension with a MRA whether or not primary aldosteronism is present.
Table 13
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Frequently Used Medications and Other Substances That May Cause Elevated BP*

Agent Possible Management Strategy

Alcohol « Limit alcohol to <1 drink daily for women and <2 drinks for men

Amphetamines (e.g., amphetamine, methylphenidate | « Discontinue or decrease dose
dexmethylphenidate, dextroamphetamine) « Consider behavioral therapies for ADHD

Antidepressants (e.g., MAOIs, SNRIs, TCAs) + Consider alternative agents (e.g., SSRIs,) depending on indication
+ Avoid tyramine containing foods with MAOIs

Atypical antipsychotics (e.g., clozapine, olanzapine) + Discontinue or limit use when possible

+ Consider behavior therapy where appropriate

« Lifestyle modification (Section 6.2)

+ Consider alternative agents associated with lower risk of weight gain,
diabetes mellitus, and dyslipidemia (e.g., aripiprazole, ziprasidone).

Caffeine + Generally limit caffeine intake to <300 mg/d

« Avoid use in patients with uncontrolled hypertension

« Coffee use in patients with hypertension associated with acute increases
in BP; long-term use not associated with increased BP or CVD

Decongestants (e.g., phenylephrine, « Use for shortest duration possible and avoid in severe or uncontrolled

pseudoephedrine) hypertension

« Consider alternative therapies (e.g., nasal saline, intranasal
corticosteroids, antihistamines) as appropriate

Herbal supplements (e.g., Ma Huang [ephedra], * Avoid use
St. John’s wort [with MAO inhibitors, yohimbine])

Immunosuppressants (e.g., cyclosporine) « Consider converting to tacrolimus, which may be associated with less
effects on BP

Oral contraceptives * Use low-dose (e.g., 20-30 mcg ethinyl estradiol) agents or a
progestin-only form of contraception and/or consider alternative forms
of birth control where appropriate (e.g., barrier, abstinence, 1UD)

« Avoid use in women with uncontrolled hypertension

NSAIDs + Avoid systemic NSAIDs when possible
+ Consider alternative analgesics (e.g., acetaminophen, tramadol, topical
NSAIDs,) depending on indication and risk

Recreational drugs (e.g., “bath salts” [MDPV], + Discontinue and/or avoid use
cocaine, methamphetamine, etc.)

Systemic corticosteroids (e.g., dexamethasone, + Avoid or limit use when possible

fludrocortisone, methylprednisolone, prednisone, « Consider alternative modes of administration (e.g., inhaled, topical)
prednisolone) when feasible

Angiogenesis inhibitor (eg. bevacizumab) and « Initiate or intensify antihypertensive therapy

tyrosine kinase inhibitors (eg. sunitinib, sorafenif)

*List is not all-inclusive.
Table 14
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Best Proven Nonpharmacologic Interventions for Prevention
and Treatment of Hypertension*

Nonpharmacologic Approximate Impact on SBP

Intervention

Hypertension

Normotension

Weight loss

Weight/body fat

Ideal body weight is best goal but at
least 1 kg reduction in body weight for
most adults who are overweight. Expect
about 1 mm Hg for every 1 kg reduction
in body weight.

-5 mm Hg

-2/3 mm Hg

Healthy diet

DASH dietary pattern

Diet rich in fruits, vegetables, whole
grains, and low-fat dairy products with
reduced content of saturated and trans
| fat

-11 mm Hg

-3 mm Hg

Reduced intake
of dietary sodium

Dietary sodium

<1,500 mg/d is optimal goal but at
least 1,000 mg/d reduction in most
adults

-5/6 mm Hg

-2/3 mm Hg

Enhanced intake
of dietary potassium

Dietary potassium

3,500-5,000 mg/d, preferably by
consumption of a diet rich in potassium

-4/5 mm Hg

-2 mm Hg

Physical activity

Aerobic

» 120-150 min/wk
* 65%-75% heart rate reserve

-5/8 mm Hg

-2/4 mm Hg

Dynamic Resistance

* 90-150 min/wk

* 50%-80% 1 rep maximum

* 6 exercises, 3 sets/exercise,
10 repetitions/set

-4 mm Hg

-2 mm Hg

Isometric Resistance

* 4 x 2 min (hand grip), 1 min rest
between exercises, 30%-40%
maximum voluntary contraction,
3 sessions/wk

* 8-10 wk

-5 mm Hg

-4 mm Hg

Moderation in alcohol
intake

Alcohol consumption

In individuals who drink alcohol, reduce
alcoholt to:

» Men: <2 drinks daily

» Women: <1 drink daily

-4 mm Hg

-3 mm Hg

*Type, dose, and expected impact on BP in adults with a normal BP and with hypertension.

tIn the United States, one “standard” drink contains roughly 14 grams of pure alcohol, which is typically found in 12 ounces of regular beer
(usually about 5% alcohol), 5 ounces of wine (usually about 12% alcohol) and 1.5 ounces of distilled spirits (usually about 40% alcohol).

Table 15
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Basic and Optional Laboratory Tests for Primary Hypertension

Basic Testing Fasting blood glucose*
Complete blood count

Lipid profile

Serum creatinine with eGFR*

Serum sodium, potassium, calcium*

Thyroid-stimulating hormone

Urinalysis

Electrocardiogram

Optional Testing Echocardiogram
Uric acid

Urinary albumin to creatinine ratio

*May be included in a comprehensive metabolic panel
Table 17
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Blood Pressure (BP) Thresholds
and Recommendations for Treatment and Follow-Up

[BP Thresholds and Recommendations for Treatment and FoIIow-up)

I T — |

§
Normal BP Elevated BP Stage 1 Hypertension .
(BP <120/80 (BP 120-129,/<80 (BP 130-139,/80-89 f;‘;‘,gf f:;‘;gg’;ﬁ:slf;‘
Q mm Hg) ) mm Hg) mm Hg) - g
A\ 4
4 N\

Clinical ASCVD

Rronareiepm ) or estimated 10-y CVD risk

lifestyle habits

. J
4 l N\
Reassess in
1y
(Class lla)

Figure 4

*Using the ACC/AHA Pooled Cohort Equations. Note that patients with DM
or CKD are automatically placed in the high-risk category. For initiation
of RAS inhibitor or diuretic therapy, assess blood tests for electrolytes and
renal function 2 to 4 weeks after initiating therapy.

T Consider initiation of pharmacological therapy for stage 2 hypertension
with 2 antihypertensive agents of different classes. Patients with stage

BP goal met

No Yes

2 hypertension and BP >160/100 mm Hg should be promptly treated, Assess and

carefully monitored, and subject to upward medication dose adjustment optimize

as necessary to control BP. Reassessment includes BP measurement, adherence

detection of orthostatic hypotension in selected patients (e.g., older or to therapy

with postural symptoms), identification of white coat hypertension or a -

white coat effect, documentation of adherence, monitoring of the Consider

response to therapy, reinforcement of the importance of adherence, intensification

reinforcement of the importance of treatment, and assistance with of therapy
—

treatment to achieve BP target.
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BP Thresholds for and Goals of Pharmacologic Therapy
in Patients with Hypertension According to Clinical Conditions

Clinical Condition (s) BP Threshold mm Hg BP Goal mm Hg
General
Clinical CVD or 10 year ASCVD risk > 10% >130/80 <130/80
No clinical CVD and 10 year ASCVD risk <10% >140/90 <130/80
Older persons (=65 years of age; non-institutionalized, >130 (SBP) <130 (SBP)
ambulatory, community-living adults)
Specific Comorbidities
Diabetes mellitus >130/80 <130/80
Chronic kidney disease >130/80 <130/80
Chronic kidney disease post-renal transplantation >130/80 <130/80
Heart failure >130/80 <130/80
Stable ischemic heart disease >130/80 <130/80
Secondary stroke prevention >140/90 <130/80
Secondary stroke prevention (lacunar) >130/80 <130/80
Peripheral arterial disease >130/80 <130/80
Table 23
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Oral Antihypertensive Drugs (1 of 3)

USII;al Dose, Daily c .
ange Frequency omments
(mg per day)*
Primary Agents
Thiazide or Chlorthalidone 12.5-25 1 « Chlorthalidone preferred based on prolonged
thiazide-type Hydrochlorothiazide 25_50 1 half-life and proven trial reduction of CVD
diuretics Indapamide 12525 1 « Monitor for hyponatremia and hypokalemia, uric
acid and calcium levels.
Metolazone 2.5-10 1 ) L . L
+ Use with caution in patients with history of acute
gout unless patient is on uric acid-lowering therapy.
ACE Inhibitors Benazepril 10-40 1lor2 + Do not use in combination with ARBs or direct
Captopril 12.5-150 20r3 renin inhibitor
Enalapril 5-40 10r2 * Increased risk of hyperkalemia, especially in
- - patients with CKD or in those on K+ supplements
Fosinopril 10-40 1 or K+-sparing drugs
Lisinopril 10-40 1 « May cause acute renal failure in patients with
Moexipril 7.5-30 lor2 severe bilateral renal artery stenosis
Perindopril 4-16 1 + Do not use if history of angioedema with ACE
Quinapril 10-80 1or2 inhibitors.
Ramipril 2.5-10 1or2 | * Avoidin pregnancy
Trandolapril 1-4 1
ARBs Azilsartan 40-80 1 * Do not use in combination with ACE inhibitors or
Candesartan 832 1 direct renin inhibitor
Eprosartan 600-800 10r2 * Increased risk of hyperkalemia in CKD or in those
on K+ supplements or K+-sparing drugs
Irbesartan 150-300 1 ) ) ] )
» May cause acute renal failure in patients with
Losartan 50-100 lor2 severe bilateral renal artery stenosis
Olmesartan 20-40 1 « Do not use if history of angioedema with ARBs.
Telmisartan 20-80 1 Patients with a history of angioedema with an
Valsartan 80-320 1 ACEI can receive an ARB beginning 6 weeks after
ACEI discontinued.
+ Avoid in pregnancy
CCB— Amlodipine 2.5-10 1 + Avoid use in patients with HFrEF; amlodipine or
dihydropyridines Felodipine 5-10 1 felodipine may be used if required
Isradipine 5-10 2 + Associated with dose-related pedal edema, which
- — is more common in women than men
Nicardipine SR 5-20 1
Nifedipine LA 60-120 1
Nisoldipine 30-90 1
CCB— Diltiazem SR 180-360 2 + Avoid routine use with beta blockers due to
nondihydropyridines | piltiazem ER 120-480 1 increased risk of bradycardia and heart block
Verapamil IR 40-80 3 » Do not use in patients with HFrEF
Verapamil SR 120-480 1or2 + Drug interactions with diltiazem and verapamil
: - (CYP3A4 major substrate and moderate inhibitor)
Verapamil-delayed 100-480 1 (in the
onset ER (various evening) | Table is continued in the next two pages
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Oral Antihypertensive Drugs (2 of 3)

Back to Table of Contents

Us1||‘al Dose, Daily c .
ange Frequency omments
(mg per day)*
Secondary Agents
Diuretics—loop Bumetanide 0.5-4 2 + Preferred diuretics in patients with symptomatic
Furosemide 20-80 2 HF. Preferred over thiazides in patients with .
- moderate-to-severe CKD (e.g., GFR <30 mL/min)
Torsemide 5-10 1
Diuretics— Amiloride 5-10 lor2 + Monotherapy agents minimally effective
potassium sparing | friamterene 50-100 1or2 antihypertensives
» Combination therapy of potassium sparing
diuretic with a thiazide can be considered in
patients with hypokalemia on thiazide
monotherapy
+ Avoid in patients with significant CKD (e.g.,
GFR <45 mL/min)
Diuretics— Eplerenone 50-100 12 . Pre_ferred agents in_primary aldosteronism and
resistant hypertension
aldosterane Spironolactone 25-100 1
antagonists P + Spironolactone associated with greater risk of
gynecomastia and impotence compared to
eplerenone
« Common add-on therapy in resistant hypertension
* Avoid use with K+ supplements, other K+-sparing
diuretics or significant renal dysfunction
« Eplerenone often requires twice daily dosing for
adequate BP lowering
Beta blockers— Atenolol 25-100 12 * Beta blockers are not recommended as first-line
cardioselective Betaxolol 5-20 1 agents unless the patient has IHD or HF
Bisorolol 25-10 1 . P'referred in pgtients with bronchospastic airway
disease requiring a beta blocker
Metoprolol tartrate 100-400 2 ) i )
« Bisoprolol and metoprolol succinate preferred in
Metoprolol 50-200 1 patients with HFrEF
succinate . .
* Avoid abrupt cessation
Beta blockers— Nebivolol 5-40 1 * Induces nitric oxide-induced vasodilation
cardioselective » Avoid abrupt cessation
and vasodilatory
Beta blockers— Nadolol 40-120 1 « Avoid in patients with reactive airways disease
noncardioselective | propranolol IR 160-480 2 + Avoid abrupt cessation
Propranolol LA 80-320 1
Beta blockers— Acebutolol 200-800 2 + Generally avoid, especially in patients with IHD or HF
intinsic | carteolol 2.5-10 1 « Avoid abrupt cessation
sympathomimetic
activity Penbutolol 10-40 1 — —
Pindolol 10-60 5 able is continued in the next page
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Oral Antihypertensive Drugs (3 of 3)

Usual Dose, Daily

Frequency Comments

Range
(mg per day)*

Secondary Agents (continued from previous page)

Beta blockers— Carvedilol 12.5-50 2 » Carvedilol preferred in patients with HFrEF
combined Carvedilol 20-80 « Avoid abrupt cessation
alpha- and phosphate 1
beta-receptor
Labetalol 200-800 2
Direct renin Aliskiren 150-300 1 + Do not use in combination with ACE inhibitors
inhibitor or ARBs
» Aliskiren is very long acting
* Increased risk of hyperkalemia in CKD or in those
on K+ supplements or K+ sparing drugs
» May cause acute renal failure in patients with
severe bilateral renal artery stenosis
+ Avoid in pregnancy
Alpha-1 blockers | Doxazosin 1-8 1 + Associated with orthostatic hypotension,
Prazosin 2-20 20r3 especially in older adults
Terazosin 1-20 10r2 » May consider as second-line agent in patients
with concomitant BPH
Central alphal- Clonidine oral 0.1-0.8 2 * Generally reserved as last-line due to significant
agonist and other | eonidine patch 0.1-0.3 1 weekly CNS adverse effects, especially in older adults
centrally actin « AVoi i i i idi i
d y g Methyldopa 250-1000 2 Av0|q abrupt dlsconthuano_n. of cloq|q|ne, which
rugs - may induce hypertensive crisis; clonidine must be
Guanfacine 0.5-2 1 tapered to avoid rebound hypertension
Direct vasodilators | Hydralazine 250-200 20r3 * Associated with sodium and water retention and
Minoxidil 5-100 13 reflex tachycardia; use with a diuretic and bet

a blocker

* Hydralazine associated with drug-induced lupus-
like syndrome at higher doses

» Minoxidil associated with hirsutism and requires
a loop diuretic. Can induce pericardial effusion

*Dosages may vary from those listed in the FDA approved labeling (available at http://dailymed.nim.nih.gov/dailymed/index.cfm).

Adapted with permission from Chobanian AV, Bakris GL, Black HR, et al. The Seventh Report of the Joint National Committee on
Prevention, Detection, Evaluation, and Treatment of High Blood Pressure: the JNC 7 report. JAMA. 2003; 289:2560-72
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Heart Failure with Reduced Ejection Fraction (HFrEF)

Recommendations for Treatment of Hypertension
in Patients with Heart Failure with Reduced Ejection Fraction (HFrEF)

Referenced studies that support recommendations are summarized in
online Data Supplement 34

Recommendations

1. Adults with HFrEF and hypertension should be prescribed GDMT*
titrated to attain a BP less than 130/80 mm Hg.

Il: 2. Nondihydropyridine CCBs are not recommended in the treatment
No Benefit of hypertension in adults with HFrEF.

Heart Failure with Preserved Ejection Fraction (HFpEF)

Recommendations for Treatment of Hypertension
in Patients with Heart Failure with Preserved Ejection Fraction (HFpEF)

Referenced studies that support recommendations are summarized in
online Data Supplement 35, 36

COR LOE Recommendations

1. In adults with HFpEF who present with symptoms of volume

I P overload, diuretics should be prescribed to control hypertension.
2. Adults with HFpEF and persistent hypertension after management
I C-LD of volume overload should be prescribed ACE inhibitors or
ARB and beta blockers titrated to attain systolic BP less than
130 mm Hg.
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Management of Hypertension in Patients with
Stable Ischemic Heart Disease (SIHD)

( Hypertension With SIHD )

BP goal not met

Angina
pectoris

Yes No

* GDMT beta blockers for BP control or relief of angina include carvedilol, metoprolol tartrate, metoprolol succinate,
nadolol, bisoprolol, propranolol, and timolol. Avoid beta blockers with intrinsic sympathomimetic activity. The beta
blocker atenolol should not be used because it is less effective than placebo in reducing cardiovascular events.

t1f needed for BP control.
Figure 5
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Management of Hypertension in Patients with
Chronic Kidney Disease

(Treatment of Hypertension in Patients with CKD)

BP goal <130/80 mm Hg
(Class I)

Albuminuria
(> 300 mg/d or >300 mg/g
creatinine)

r Yes NOTL

ACE inhibitor Usual “first line”
(Class lla) medication choices

ACE inhibitor
intolerant

Yes No

ARB* ACE inhibitor*
(Class IIb) (Class lla)
*CKD stage 3 or higher or stage 1 or 2 with albuminuria
>300 mg/d or >300 mg/¢g creatinine.

Figure 6
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Management of Hypertension in Patients with
Acute Intercerebral Hemorrhage

Acute (<6 h from symptom onset)
Spontaneous ICH

SBP
150-220 mm Hg >220 mm Hg
SBP lowering to SBP lowering with
<140 mm Hg continuous IV infusion
(Class IIl) & close BP monitoring
Harm (Class lla)

Figure 7
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Management of Hypertension in Patients with
Acute ischemic Stroke

Acute (<72 h from symptom onset)
Ischemic Stroke and Elevated BP

Patient qualifies for IV
thrombolysis therapy

Yes
v

Lower SBP to <185 mm Hg and DBP <110 mm Hg
before initiation of IV thrombolysis

(Class I)

No ]

<220/110 mm Hg >220/110 mm Hg

And
v

Maintain BP <180/105 mm Hg
for first 24 h after IV thrombosis

(Class I)

Lower BP 15%
during first 24 h

(Class Iib)

Initiating or reinitiating treatment of
hypertension within the first 48-72 hours
after an acute ischemic stroke is not
effective to prevent death or dependency

(Class IlI: No Benefit)

Figure 8

For pre-existing hypertension, reinitiate
antihypertensive drugs after neurological stability
(Class lla)
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Management of Hypertension in Patients with
a Previous History of Stroke (Secondary Stroke Prevention)

Stroke >72 h from symptom onset
and stable neurological status or TIA

Previous diagnosed
or treated hypertension

Yes No
v v
Restart
antihypertensive
treatment Established Established
(Class ) SBP >140 mm Hg SBP >140 mm Hg
~ 1 7 or DBP >90 mm Hg or DBP >90 mm Hg
Aim for
SBP <140/90 mm Hg
(Class lib) ) Initiate antihypertensive treatment Usefulness of starting antihypertensive
(Class ) treatment is not well established
Figure 9 s (Class Ilb)
Aim for SBP <130/80 mm Hg
(Class IIb)
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Resistant Hypertension: Diagnosis, Evaluation, and Treatment

Confirm Treatment Resistance

Office SBP/DBP >130/80 mm Hg
and
Patient prescribed >3 antihypertensive medications at optimal doses, including a diuretic, if possible
or
Office SBP/DBP <130/80 mm Hg but patient requires >4 antihypertensive medications

v
Exclude Pseudo-Resistance

Ensure accurate office BP measurements
Assess for nonadherence with prescribed regimen
Obtain home, work, or ambulatory BP readings to exclude white coat effect

A2
Identify and Reverse Contributing Lifestyle Factors

Obesity
Physical Inactivity
Excessive alcohol ingestion
High salt, low-fiber diet

Discontinue or Minimize Interfering Substances

NSAIDs
Sympathomimetic (e.g., amphetamines, decongestants)
Stimulants
Oral contraceptives
Licorice
Ephedra

v

Screen for Secondary Causes of Hypertension

Primary aldosteronism (elevated aldosterone/renin ratio)
CKD (eGFR <60 mL/min/1.73 m?)
Renal artery stenosis (young female, known atherosclerotic disease, worsening kidney function)
Pheochromocytoma (episodic hypertension, palpitations, diaphoresis, headache)
Obstructive sleep apnea (snoring, witnessed apnea, excessive daytime sleepiness)

Pharmacologic Treatment

Maximize diuretic therapy
Add a mineralocorticoid receptor antagonist
Add other agents with different mechanisms of actions
Use loop diuretics in patients with CKD
and/or patients receiving potent vasodilators (e.g., minoxidil)

Refer to Specialist

Refer to appropriate specialist for known or suspected secondary cause(s) of hypertension
Refer to hypertension specialist if BP remains uncontrolled after 6 mo of treatment

Adapted with permission from Calhoun DA, Jones D, Textor S, et al. Resistant hypertension: diagnosis,
evaluation, and treatment. A scientific statement from the American Heart Association Professional
Education Committee of the Council for High Blood Pressure Research. Hypertension. 2008; 51:1403-19

Figure 10
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Diagnosis and Management of a Hypertensive Crisis

[ SBP >180 mm Hg and/or DBP >120 mm Hg J

Target organ damage new/
progressive/worsening

Yes No

emergency

[ Hypertenswe

—

Markedly
elevated BP

Reinstitute/intensify oral
antihypertensive drug therapy
and arrange follow-up

Conditions

¢ Aortic dissection;

e Severe pre-eclampsia or eclampsia;
¢ Pheochromocytoma crisis

Yes No

Use drug(s) specified in Table 19.
TIf other comorbidities are present, select a drug specified in Table 20.
Figure 11
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Intravenous Antihypertensive Drugs

for Treatment of Hypertensive Emergencies (1 of 2)

Agent Drugs Usual Dose Range Comments
CCB- Nicardipine Initial 5 mg/h, Contraindicated in advanced aortic stenosis; no dose
dihydropyridines increasing every 5 min by 2.5 mg/h to | adjustment needed for elderly.

maximum 15 mg/h.

Clevidipine Initial 1-2 mg/h, doubling every 90 s | Contraindicated in pts with soybean, soy product,
until BP approaches target, then egg, and egg product allergy and in pts with defective
increasing by < double every 5-10 lipid metabolism (e.g., pathological hyperlipidemia,
min; maximum dose 32 mg/h; lipoid nephrosis or acute pancreatitis). Use low-end
maximum duration 72 h. dose range for elderly pts.

Vasodilators- Sodium Initial 0.3-0.5 mcg/kg/min; increase | Intra-arterial BP monitoring recommended to prevent
nitric oxide nitroprusside | in increments of 0.5 mcg/kg/min to “overshoot”. Lower dosing adjustment required for
dependent achieve BP target; maximum dose elderly. Tachyphylaxis common with extended use.

10 mcg/kg/min; duration of treatment
as short as possible. For infusion rates
>4-10 mcg/kg/min or duration >30
min, thiosulfate can be coadministered
to prevent cyanide toxicity.

Cyanide toxicity with prolonged use can result in
irreversible neurologic changes and cardiac arrest.

Nitroglycerin | Initial 5 mcg/min; increase in incre- Use only in pts with acute coronary syndrome and/
ments of 5 mcg/min every 3-5 minto | or acute pulmonary edema. Do not use in volume-
a maximum of 20 mcg/min. depleted pts.
Vasodilators- Hydralazine Initial 10 mg via slow IV infusion BP begins to decrease within 10-30 min and the
direct (maximum initial dose 20 mg); repeat | fall lasts 2-4 h. Unpredictability of response and
every 4-6 h as needed. prolonged duration of action do not make hydralazine
a desirable first-line agent for acute treatment in
most pts.
Adrenergic Esmolol Loading dose 500-1,000 mcg/ Contraindicated in pts with concurrent beta-blocker
blockers kg/min over 1 min followed by a 50 therapy, bradycardia and/or decompensated HF
betal receptor mcg/kg/min infusion. For additional Monitor for bradycardia.
selective dosing, the bolus dose is repeated May worsen HF.
antagonist and the infusion increased in 50 Higher doses may block beta2 receptors and impact

mcg/kg/min increments as needed to
a maximum of 200 mcg/kg/ min.

lung function in reactive airway disease.

Table will be continued in the next page
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Intravenous Antihypertensive Drugs

for Treatment of Hypertensive Emergencies (2 of 2)

Agent Drugs Usual Dose Range Comments

Adrenergic Labetalol Initial 0.3-1.0 mg/kg dose Contraindicated in reactive airways disease or chronic
blockers- (maximum 20 mg) slow IV injection obstructive pulmonary disease. Especially useful in
combined every 10 min or 0.4-1.0 mg/kg/h IV hyperadrenergic syndromes. May worsen HF and
alphal and infusion up to 3 mg/kg/h. Adjust should not be given in pts with 2nd or 3rd degree

nonselective
beta receptor

rate up to total cumulative dose of
300 mg. This dose can be repeated

heart block or bradycardia.

antagonist every 4-6 h.
Adrenergic Phentolamine | 1V bolus dose 5 mg. Additional bolus Used in hypertensive emergencies induced by
blockers- doses every 10 min as needed to catecholamine excess (pheochromocytoma,

non-selective
alpha receptor

lower BP to target.

interactions between monamine oxidase inhibitors
and other drugs or food, cocaine toxicity,

antagonist amphetamine overdose or clonidine withdrawal).
Dopaminel- Fenoldopam | Initial 0.1-0.3 mcg/kg/min; may be Contraindicated in pts at risk for increased
receptor increased in increments of 0.05-0.1 intraocular pressure (glaucoma) or intracranial
selective mcg/kg/min every 15 min until target | pressure and those with sulfite allergy.
agonist BP is reached. Maximum infusion rate
1.6 mcg/kg/min.
Angiotensin Enalaprilat Initial 1.25 mg over a 5 min period. Contraindicated in pregnancy and should not be
converting Doses can be increased up to 5 mg used in acute MI or bilateral renal artery stenosis.
enzyme every 6 h as needed to achieve BP Mainly useful in hypertensive emergencies
inhibitor target. associated with high plasma renin activity.
Dose not easily adjusted.
Relatively slow onset of action (15 min) and
unpredictability of BP response.
Table 19
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Dyslipidemia ATP4

The American college of cardiology (ACC) and American Heart Association (AHA) in
combination with National Heart, Lung and blood institute (NHLBI) have released 4 new
guidelines. At the invitation of the National Heart, Lung, and Blood Institute (NHLBI), The
American Heart Association (AHA) and the American College of Cardiology (ACC) are officially
assuming the joint governance, management and public distribution of five clinical practice
guidelines focused on cardiovascular prevention, according to an editorial statement published
in both the Journal of the American College of Cardiology and Circulation. The guidelines will
provide recommendations on hyperlipidemia, hypertension, cardiovascular risk assessment,
cardiovascular lifestyle interventions and obesity.

Dyslipidemia: A disorder of lipoprotein metabolism, including lipoprotein overproduction or deficiency.

Dyslipidemias may be manifested by elevation of the total cholesterol, the "bad"

low density lipoprotein (LDL) cholesterol and the triglyceride concentrations, and a
decrease in the “good" high-density lipoprotein (HDL) cholesterol concentration in the
blood.

First step: determine the goal for dyslipidemia treatment (primary prevention vs. secondary

prevention)

Primary prevention for:

LDL-C >=190 mg/d|

Diabetes and aged 40-75 years with LDL-C between 70-189 mg/dlI

No diabetes and estimated 10 year ASCVD risk of >= 7.5 % who are between 40 to 75 years of
age with LDL-C between 70-189 mg/dl

Secondary prevention for:

1-

2-

Patients with known coronary heart disease (CHD; including myocardial infarction, angina, and
prior coronary revascularization)

other cardiovascular disease (CVD; including stroke, transient ischemic attack, and peripheral
arterial disease)

combinations of risk factors that result in a 10-year risk of ASCVD events of more than 20
percent

Chronic kidney disease with estimated GFR <45ml/min/1.73m"2

Risk equivalent for CV in diabetic patients:

Although some guidelines have considered all patients with diabetes mellitus (DM) to have a
risk of CV events similar to patients with known CVD, this actually averages events across
patients with widely differing risks of CHD. Issues that may affect risk with DM include patient
age, sex, other CV risk factors, duration of DM, and whether the patient has type 1 or type 2
DM .Given this, it is preferable to calculate patient-specific risks rather than to simply consider
all patients with DM to require treatment for secondary prevention, particularly in patients



who are under age 60 without multiple cardiovascular risk factors. A downloadable calculator
for this purpose is available for patients with type 2 DM from the UK Prospective Diabetes
Study (www.dtu.ox.ac.uk/riskengine)

If a patient-specific risk calculator cannot be accessed, we suggest considering the following patients
with diabetes mellitus (DM) to have a similar risk those with known CV disease:

1. Men over age 40 with type 2 DM and any other CHD risk factor, or over age 50 with or without other
CHD risk factors

2. Women over age 45 with type 2 DM and any other CHD risk factor, or over age 55 with or without
other CHD risk factors

3. Men or women of any age who have had DM (type 1 or type 2) for more than 20 years if they have
another risk factor or more than 25 years without another risk factor

Second step: Lifestyle modification for primary and secondary prevention

1- Weight loss FOR overweight patients
A- Consume a dietary pattern that emphasizes intake of vegetables, fruits, and whole grains;
includes low-fat dairy products, poultry, fish, legumes, non-tropical vegetable oils and
nuts; and limits intake of sweets, sugar-sweetened beverages, and red meats.

B- Aim for a dietary pattern that achieves 5-6% of calories from saturated fat.

C- Reduce percent of calories from saturated fat.

D- Reduce percent of calories from trans-fat.

E- Diet recommendations for blood pressure lowering (Lower sodium intake, Consume no
more than 2400 mg of sodium per day)

2- Aerobic exercise
1. Aerobic exercise
Frequency: 3-5 days/week
Intensity: 50-80% of exercise capacity
Duration: 20-60 minutes
Modalities: Examples include walking, treadmill, cycling, rowing and stair climbing

3- Smoking cessation


http://www.dtu.ox.ac.uk/riskengine

Intensities of Statin Therapy:

High-Intensity Statin

Daily dose lowers LDL-C, on average by approximately 250%:
Atorvastatin 40-80 mg

Rosuvastatin 20-(40) mg

Moderate-Intensity Statin

Daily dose lowers LDL-C, on average by approximately 30% to <50%:
Atorvastatin 10-(20) mg

Fluvastatin 40 mg bid

Fluvastatin XL 80 mg

Lovastatin 40 mg

Pitavastatin 2-4 mg

Pravastatin 40-(80) mg

Rosuvastatin (5)-10 mg

Simvastatin 20-40 mg

Low-Intensity Statin

Daily dose lowers LDL-C, on average by approximately <30%:
Fluvastatin 20-40 mg

Lovastatin 20 mg

Simvastatin 10 mg

Pitavastatin 1 mg

Pravastatin 10-20 mg

Third step: pharmacological treatment for primary prevention:

1-

When a pharmacologic agent is required for treatment in primary prevention, a statin is the
preferred medication. If a statin is not tolerated or a particular LDL-C goal is not achieved on a
statin alone, we suggest not administering or adding a nonstatin lipid-lowering medication.

Cardiovascular risk should be calculated by Pooled Cohort Equations CV risk calculator
(ACC/AHA Calculator) which can be found on (http://tools.cardiosource.org/ASCVD-Risk-
Estimator/#page_recommendation) to determine 10 year risk factor for CV events.

-10 year ASCVD risk: a quantitative estimation of absolute risk based upon data from
representative population samples. Example: if 10 year ASCVD risk estimates is 10%, this
indicates that among 100 patients with the entered risk factor profile, 10 would be expected to
have a heart attack or stroke in the next 10 years.



The calculator includes the following parameters:
. Gender (male/female)

. Age

. Race (white/African American /other)

. HDL-cholesterol (mg/dI)

. Total cholesterol (mg/dl)

. Diabetes (yes/no)

. Treatment of hypertension

. Systolic blood pressure

. Smoker (yes/no)

O 00 N O U1 &H WN =

2. The American College of Cardiology/American Heart Association (ACC/AHA) makes the
following recommendations for:

-Adults 221 years of age with primary LDL-C 2190 mg/dL should be treated with high-intensity

statin therapy unless contraindicated. For individuals unable to tolerate high-intensity statin

therapy, use the maximum tolerated statin intensity. (I B)

THEN

If these individuals with an untreated primary LDL-C 2190 mg/dL, it is reasonable to intensify
statin therapy to achieve at least a 50% LDL-C reduction. (lla B)

THEN

If still untreated primary LDL-C 2190 mg/dL, after the maximum intensity of statin therapy has
been achieved, addition of a nonstatin drug may be considered to further lower LDL-C. (llb C)

Following recommendations for:
1. adults ages 40 to 75
2. without known CVD
3. LDL-C between 70 mg/dL (1.81 mmol/L) and 189 mg/dL (4.90 mmol/L) :

-In those without diabetes:

-Treat those with an estimated 10-year CVD risk 27.5 percent with moderate- to high-intensity
Statin therapy (1A)

-It is reasonable to offer treatment with moderate intensity statin therapy to those with an
estimated 10-year CVD risk between 5.0 and 7.5 percent (11a B)

-In those with diabetes:

-Treat with at least moderate statin therapy (1A)

-High-intensity statin therapy is reasonable in those with an estimated 10-year CVD risk 27.5

-In adults with diabetes mellitus, who are <40 or >75 years of age, it is reasonable to evaluate
the potential for ASCVD benefits and for adverse effects, for drug-drug interactions, and to



consider patient preferences when deciding to initiate, continue, or intensify statin therapy.
(1a C)

-Additionally, for adults with an LDL-C 2190 mg/dL [4.92 mmol/L] the ACC/AHA recommends
treatment with high-intensity statin therapy and consideration of use of nonstatin drugs to
further reduce the LDL-C.

Third step: pharmacological treatment for secondary prevention:

The following management:
1- Age <75y and no safety concerns: High-intensity statin
2- Age >75y or safety concerns: Moderate-intensity statin

- In patients with known CVD or at similar risk who can tolerate statin therapy, we suggest
treatment with an intensive dose of a statin (e.g., atorvastatin 40 to 80 mg; rosuvastatin
20 to 40 mg) independent of the baseline LDL-C. Intensive statin therapy with atorvastatin
80 mg daily reduces mortality in patients with an acute coronary syndrome and is
recommended as initial therap.

In usual risk patients with stable CVD:
1- If patients do not achieve at least a 50 percent reduction in LDL-C to an LDL-C below 100
mg/dL (2.6 mmol/L), we maximize statin therapy if tolerated.

2- If patients remain above the goals on maximal statin therapy, in most patients we add a
second LDL lowering agent.

3- In patients who started with an LDL-C near goal and achieve an LDL-C below 70 mg/dL (1.8
mmol/L) but not a 50 percent reduction in LDL-C on maximal statin therapy, we would not
add a second agent.

In patients at very high risk for CVD events such as those in the proposed NCEP guidelines

(Established coronary heart disease PLUS

Multiple major risk factors (especially diabetes) OR Severe and poorly controlled risk factors

(especially continued smoking) OR Multiple risk factors of the metabolic syndrome (especially

triglycerides 2200 plus non-HDL-C 2130 plus HDL-C <40) OR Acute coronary syndrome) :

1- If patients do not achieve at least a 50 percent reduction in LDL-C to an LDL-C below 70
mg/dL (1.8 mmol/L), we maximize statin therapy if tolerated.

2- If patients remain above these goals on maximal statin therapy, we add a second LDL
lowering agent.



The goal of LDL-C:

LDL-C less than 100 mg/dL (2.6 mmol/L). Even more aggressive target LDL-C goals of 70 to 80 mg/dL
(1.8 to 2.1 mmol/L) may be appropriate in some patients.

NON-STSTIN therapy:
Fibrates — the major effects of the fibrates are to lower plasma triglyceride and raise HDL-C levels.

They are effective for the treatment of hypertriglyceridemia and combined hyperlipidemia with or
without hypoalphalipoproteinemia. There is an increased risk of muscle toxicity in patients taking some
fibrates and a statin.

Nicotinic acid — Nicotinic acid (niacin) is effective in improving lipid parameters in patients who have
hypercholesterolemia or combined hyperlipidemia associated with normal and low levels of HDL-C
(hypoalphalipoproteinemia). The HD raising properties of nicotinic acid occur with dosages as low as 1
to 1.5 g/day. In contrast, while modest VLDL-C and LDL-C lowering effects can occur at doses of 1.5 to
2.0 g/day, doses above this amount (3 g/day) often produce greater effects. The use of nicotinic acid is
often limited by poor tolerability, and there are concerns about the safety of nicotinic acid as well as its
efficacy for clinical endpoints.

Ezetimibe — modestly lowers the LDL-C when used alone and may be helpful for avoiding high doses of
statins (and potentially increased susceptibility to muscle injury) in patients who do not meet
cholesterol goals on statin therapy alone. However, the clinical benefits of either ezetimibe
monotherapy or combining ezetimibe with statin therapy remain to be proven.

Bile acid sequestrants — Bile acid sequestrants are effective in patients with mild to moderate
elevations of LDL-C. Low doses (8 g/day of cholestyramine or 10 g/day of colestipol) can reduce LDL-C
by 10 to 15 percent. A more pronounced reduction can be achieved at maximal recommended doses
(24 and 30 g/day, respectively). A similar reduction in LDL cholesterol can be achieved with 1.5 to 4.5
g/day of colesevelam. Bile acid sequestrants are also effective when used in combination with a statin
or nicotinic acid in patients with markedly elevated plasma levels of LDL-C . The use of a bile acid
sequestrant is often limited by side effects.

Statin Safety Recommendations

Characteristics predisposing individuals to statin adverse effects include, but are not limited to:

1. Multiple or serious comorbidities, including impaired renal or hepatic function.

2. History of previous statin intolerance or muscle disorders.

It is reasonable to evaluate and treat muscle symptoms, including pain, tenderness,

stiffness, cramping, weakness, or fatigue, in statin-treated patients according to the

following management algorithm: (lla B)

1. If unexplained severe muscle symptoms or fatigue develop during statin therapy,
promptly discontinue the statin and address the possibility of rhabdomyolysis by
evaluating CK, creatinine, and a urinalysis for myoglobinuria.

2. If mild to moderate muscle symptoms develop during statin therapy:



A- Discontinue the statin until the symptoms can be evaluated.

B- Evaluate the patient for other conditions that might increase the risk for muscle
symptoms (e.g., hypothyroidism, reduced renal or hepatic function, rheumatologic
disorders such as polymyalgia rheumatica, steroid myopathy, vitamin D deficiency, or
primary muscle diseases).

C- If muscle symptoms resolve, and if no contraindication exists, give the patient the
original or a lower dose of the same statin to establish a causal relationship between
the muscle symptoms and statin therapy.

D- Once a low dose of a statin is tolerated, gradually increase the dose as tolerated.

E- If, after 2 months without statin treatment, muscle symptoms or elevated CK levels do
not resolve completely, consider other causes of muscle symptoms listed above.

F- If persistent muscle symptoms are determined to arise from a condition unrelated to
statin therapy, or if the predisposing condition has been treated, resume statin
therapy at the original dose.

3. Unexplained ALT elevations >3 times ULN.
1. Baseline measurement of hepatic transaminase levels (ALT) should be performed
before initiating statin therapy. (I B)
2. During statin therapy, it is reasonable to measure hepatic function if symptoms
suggesting hepatotoxicity arise (e.g., unusual fatigue or weakness, loss of appetite,
abdominal pain, dark colored urine or yellowing of the skin or sclera). (lla C)

4. Patient characteristics or concomitant use of drugs affecting statin metabolism.

5. >75 years of age

For individuals taking any dose of statins, it is reasonable to use caution in individuals >75
years of age, as well as in individuals that are taking concomitant medications that alter drug
metabolism, taking multiple drugs, or taking drugs for conditions that require complex
medication regimens (e.g., those who have undergone solid organ transplantation or are
receiving treatment for HIV). A review of the manufacturer's prescribing information may be
useful before initiating any cholesterol-lowering drug. (lla C)



(

Heart-healthy lifestyle habits are the foundation of ASCVD prevention
(See 2013 AHAJ/ACC Lifestyle Management Guideline)

)

Definitions of High- and Moderate-
Intensity Statin Therapy™*

Age >21 y and a candidate
for statin therapy

Moderate High
Daily dose lowers Daily dose lowers
LDL-C by approx. LDL-C by approx.

(Moderate-intensity statin if not

Clinical
ASCVD

—Yes_p high-intensity statin
No L Moderate-intensity statin
é High-int ity stati )
- ighn-intensi S m
LD,';.;:,:E 20 Y es—P (Moderate-intensity statin if not

.

Yes—»( Moderate-intensity statin

Diabetes
Type 1 or 2
Age 40-75 y

High-intensity statin

v

Primary prevention
(No diabetes, LDL-C 70-189 mg/dL, and not receiving
statin therapy)

Estimate 10-y ASCVD risk every 4-6 years
Pooled Cohort Equations+¥

v v ¥ ¥

30% to <50% =50%
a _ Age =75 y _ Y
Yes—p High-intensity statin

\_candidate for high-intensity statin) J

( Age =75 y OR if not candidate for )

candidate for high-intensity statin) )

Yes—p ' Estimated 10-y ASCVD risk 27.5‘%1‘]

=7.5%
<50, Age <40 or 10-y ASCVD A e D
10-y ASCVD Tl Xand risk Y risk
Yrisky LDL-C <190 (Moderate- or (Moderate-
mg/dL: hlghs-tlgtti?_.r;sdy intensity statin)

— — —

A 4 A 4

(

actors may be considered to inform

In selected individuals, additional
treatment decision making§

\ 4

( Clinician-Patient Discussion )
Prior to initiating statin therapy, it is important to discuss:
1. Potential for ASCVD risk-reduction benefits ||
2. Potential for adverse effects and drug—drug interactionsY|
3. Heart-healthy lifestyle
4. Management of other risk factors
5. Patient preferences
6. If decision is unclear, consider primary LDL-C =160 mg/dL, family history of premature
LASCVD, lifetime ASCVD risk, abnormal CAC score or ABI, or hs-CRP =2 mg/L§ )
No to statin Yes to statin
Emphasize adherence to lifestyle Encourage adherence to lifestyle

Manage other risk factors Initiate statin at_approprlate intensity
H Manage other risk factors
Monitor adherence ) .
Monitor adherence

( Regularly monitor adherence to lifestyle and drug therapy with lipid and

safety assessments
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