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Top 10 countries with diabetes (20-79 years) and their health expenditure,2019
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十大死因 死亡人數 死亡人數結構比％

惡性腫瘤 50,232 28.6

心臟疾病（高血壓性疾病除外） 19,859 11.3

肺炎 15,185 8.7

腦血管疾病 12,176 6.9

糖尿病 9,996 5.7

事故傷害 6,640 3.8

慢性下呼吸道疾病 6,301 3.6

高血壓性疾病 6,255 3.6

腎炎、腎病症候群及腎病變 5,049 2.9

慢性肝病及肝硬化 4,240 2.4

2019年國人十大死因死亡人數
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INTRODUCTIN
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In 2019, IDF estimates that:

INTRODUCTION



Number of people (20-79 years) with diabetes globally and by IDF Region
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N Engl J Med. 2014 Apr 17;370(16):1514-23. doi: 10.1056/NEJMoa1310799.

Trends in Age-Standardized Rates of 

Diabetes-Related Complications among U.S. 

1990-2010

Database:

✓ National Hospital Discharge Survey

✓ U.S. Renal Data System

✓ U.S. National Vital Statistics System 

AMI and stroke even occur 10 fold more often in patients with DM
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Distribution of Risk Factors for Microvascular and Macrovascular Complications 

among U.S. Adults with Diabetes, 1999–2010

N engl j med 368;17 nejm.org april 25, 2013
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N Engl J Med. 2014 Apr 17;370(16):1514-23. doi: 10.1056/NEJMoa1310799.

Improved, But Unresolved items!
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Goal Achievement:

1. HbA1C <7%

2. LDL< 100 mg/dl

3. BP< 140/90 mmHg

A retrospective cohort of 53,120

patients with T2DM were identified

(97.51% male, 61.49% whites) from the

Veterans Affairs (VA) electronic medical

records VISN 16 data warehouse (2004–

2010) over an average of 4 years of

follow-up

Diabetes and Cardiovascular 

Disease
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diabetes research and clinical practice 140 (2018) 45 – 5 4

LDL是否達標有顯著的影響

達標數 3:0                 3:1                    3:2               

無論血壓血糖或血脂達標數越多能顯著減少心血管疾病風險

LDL is the Causative Factor







2018糖尿病老年銀髮族照護工作坊 19
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2018糖尿病老年銀髮族照護工作坊

台灣將於10年內邁入超高齡社會

高齡化 高齡 超高齡

1993 2018 2025

7% 14% 20%

WHO定義：65歲以上人口比例佔總人口比例

但是長命=好命??



PP-CAD-TWN-0070-201807

2018糖尿病老年銀髮族照護工作坊

人生馬拉松的最後 1/7
平均餘命-失能年數=健康餘命
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Lai et al. BMC Geriatrics (2018) 18:64 

Polypharmacy in the oldest old (≥80 years of age) 

patients in China: a cross-sectional study 

多重共病



23

我吃過的藥比你們吃過的飯多!



Topics

• Introduction 

•Synergy of Hypertension & Lipid Therapy

•Optimization of Therapy Effects by Improving 

Adherence

•Updated HTN and Lipid Guidelines 

•Summary 



49%

62%

56%

18%

0%

10%

20%

30%

40%

50%

60%

70%

Cornoray heart disease Ischaemic stroke

Suboptimal systolic blood pressure

High cholesterol

Low fruit & vegetable intake

Physical inactivity

Key Factors for CVD:
Suboptimal BP & High Cholesterol

Mackay,J., Mensah,G., The Atlas of Heart Disease and Stroke. Geneva, WHO, 2004.

Contributory factors:
Percentage contribution of selected risk factors to 

coronary heart disease and ischaemic stroke (2002) 



Leading Risk Factors for Coronary Heart Disease and 
Stroke in Developed Countries

Mackay,J., Mensah,G., The Atlas of Heart Disease and Stroke. Geneva, WHO, 2004.
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Developed countries



Leading Risk Factors for Coronary Heart Disease and 
Stroke in Low-mortality Developing Countries

Mackay,J., Mensah,G., The Atlas of Heart Disease and Stroke. Geneva, WHO, 2004.
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Iron deficiency
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Low-mortality developing countries

Taiwan



NCDs-noninfectious chronic disease
in Asia Country
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Interaction of Cholesterol and Systolic BP and 
Risk of CHD Death

Neaton JD, et al. Arch Intern Med 1992;152:56-64.

N=316,099
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Interplay Between Dyslipidemia and Hypertension

1. Taylor. Curr Hypertens Rep. 1999;1:96-101; 
2. Gimbrone Jr et al. Ann NY Acd Sci. 2000;902:230-240
3. Lee et al. J Biol Chem. 2001; 276:13847-13851

It has been hypothesized that hypertension causes disturbed flow, 
altering shear stress and biomechanical strain in the arterial wall 1, 2

These altered biomechanical 
forces may lead to LDL-c 
accumulation in the arterial wall 
and promote LDL-c oxidation 3



Effect of Long-Term Modest Reductions in 
CV Risk Factors

10% 
Reduction

in BP

10% 
Reduction

in TC
+

45% 
Reduction

in CVD
=

Emberson J, et al. Eur Heart J 2004;25:484-91.



Titrated as per protocol

BP and 
lipids 

assessed 

GEMINI AALA (Australia, Asia, Latin America, Africa/Middle East) - Study Design
Single-pill amlodipine/atorvastatin helps patients of diverse 
ethnicity attain recommended goals for blood pressure and 
lipids (the Gemini-AALA study)

Erdine S, et al. J Hum Hypertens 2009;23:196-210.

Pre-enrolment: patients previously taking medication 
for hypertension and/or dyslipidemia must have been 
receiving stable doses of medication for at least 6 weeks

At each visit: 
• Safety and concomitant medications assessed
• Patients instructed on NCEP Step 1 diet 
• Patients counselled on lifestyle modification 

Interim visit
• BP measured

Follow-up and analysisEnrolment

-3 -2 -1 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14

Open-label treatment phase Screening
• Eligibility 
determined
• Cardiovascular 
risk assessment
Assessed for 

eligibility 
(n= 2585)

Excluded 
(n=928)

Completed 
study 

(n=1508)

Enrolment
• Eligibility verified 
• Baseline measurements: BP, lipids, safety 
• Study drug dispensed

Discontinuations (n=141) 
Excluded from ITT analysis (n=11) 

ITT POPULATION: 1638

Assigned to treatment (n=1657) 
Treated (n=1649) 

SAFETY POPULATION: 1649

為期14週的前瞻性試驗，共收入來自27個國家
1657人，可以使用Caduet (5/10, 5/20, 5/40, 5/80, 
10/10, 10/ 20, 10/40, 10/80)共八種劑量做調整，

Primary Point為血壓血脂達標率
NJC 7
ATPIII



GEMINI AALA – Criteria
LDL-C and SBP Levels at Baseline, by CV Risk Group
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Patients at increasing CV risk

Blank R, et al. J Clin Hypertens (Greenwich) 2005;7:264-73.

CV Risk Group 1

Patients with HTN, DYS, 
and no additional CV risk 

factors

CV Risk Group 2

Patients with HTN, DYS, 
and ≥1 additional CV risk 
factor (not DM or CHD)

CV Risk Group 3

Patients with HTN, DYS, 
and CHD or CHD risk 

equivalent
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GEMINI AALA – Results
LDL-C and SBP Levels for All CV Risk Groups at Baseline and End Point

Blank R, et al. J Clin Hypertens (Greenwich) 2005;7:264-73.

CV Risk Group 1

Patients with HTN, DYS, 
and no additional CV risk 

factors

CV Risk Group 2

Patients with HTN, DYS, 
and ≥1 additional CV risk 
factor (not DM or CHD)

CV Risk Group 3

Patients with HTN, DYS, 
and CHD or CHD risk 

equivalent

200140100 120 160 180 200140100 120 160 180 200140100 120 160 180

SBP (mm Hg)



At week 14, 
55.2% of patients reached both blood pressure and lipid goals, 

61.3% reached blood pressure goal and 87.1% reached lipid goal 
(34.0% were at lipid goal at baseline). 

Mean blood pressure reduction was 20.2/11.4 mm Hg. 
For patients who were lipid-lowering drug naive at baseline, mean 

reduction in LDL-C was 41.0%.



ASCOT Study Design

19,257 hypertensive patients 
with ≥3 CV risk factors and no CHD

Amlodipine-based Regimen
n=9,639

Atenolol Regimen
n=9,618

ASCOT-
BPLA

10,305 hypertensive patients 
(≥3 CV risk factors and no CHD) 

with total cholesterol ≤6.5 mmol/L (251 mg/dL)

Atorvastatin 10 mg
n=5,168

Placebo
n=5,137

ASCOT-
LLA

Amlodipine-based 
regimen
n=2,584

Atenolol-based 
regimen
n=2,584

Amlodipine-based 
regimen
n=2,554

Atenolol-based 
regimen
n=2,583

ASCOT-LLA 
2x2

1. Sever PS, et al. Lancet 2003;361:1149-58
2. Björn Dahlöf, et al. Lancet 2005;366:895-906. 
3. Sever P, et al. Eur Heart J 2006;27:2982-8.



ASCOT Trial Focused on Lowering CV Risk in Typical 
Hypertensive Patients

ASCOT patients had 3 or more common risk factors,
such as male sex, aged 55 and older, and smoking.
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√ Hypertension
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Family history of premature CHD

Type 2 diabetes

√ Plasma TC:HDL-C ≥6

Certain ECG abnormalities

Left ventricular hypertrophy

Previous cerebrovascular events

Peripheral vascular disease

Patients with risk factor (%)

ASCOT baseline patient characteristics

Peter Sever et al. for the ASCOT investigators J Hypertens. 2001 Jun;19(6):1139-47.



ASCOT-BPLA Analysis: 
Amlodipine-based Regimen has Trend to Reduce Risks of Nonfatal MI 
and Fatal CHD
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HR=0.90 (95% CI 0.79–1.02), p=0.1052
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10%

Dahlöf B, et al. Lancet 2005;366:895-906.
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ASCOT-LLA Analysis: 
Adding Atorvastatin to an Antihypertensive Regimen Significantly 
Reduces Risks of Nonfatal MI and Fatal CHD

Study description: ASCOT-LLA assessed the effect of LIPITOR 10 mg vs placebo on fatal and nonfatal CHD in 10,305 treated hypertensive 
patients without clinically evident CHD and with TC ≤251 mg/dL. All patients had ≥3 CV risk factors such as age ≥55 years, smoking, low 
HDL-C, or family history of CHD. The primary end point demonstrated a 36% relative risk reduction of nonfatal MI and fatal CHD (P=0.0005). 
Although the reduction of fatal and nonfatal stroke did not reach a predefined significance level (P=0.033), a favorable trend was observed. All 
patients were treated with antihypertensive therapy, either amlodipine-based or atenolol-based therapy.

36%

0

1

2

3

4

0 0.5 1 1.5 2 2.5 3 3.5

Placebo

Atorvastatin

HR=0.64 (0.50-0.83)

p<0.0005C
u

m
u

la
ti

v
e

 i
n

ci
d

e
n

ce
 (

%
)

Time (years)
Number at risk

Placebo 5137 5085 5042 5007 4964 4603 3259 1801
Atorvastatin 5108 5134 5103 5063 5035 4679 3263  1801

100% of patients treated for hypertension

Sever PS, et al. Lancet 2003;361:1149-58.



ASCOT-LLA 2x2 Analysis: 
The Specific Combination of an Amlodipine-based Regimen and 
Atorvastatin Delivered an Even Greater Relative Risk Reduction
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Sever P, et al. Eur Heart J 2006;27:2982-8.

Cumulative incidence for non-fatal myocardial infarction and fatal coronary heart disease.
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Changing Lifestyle isn't Easy

45

《尚書‧說命》：「非知之艱，行之惟艱」
《左傳‧昭公十年》：「非知之實難，將在行之」
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Poor Adherence Increases the Burden of Chronic 
Disease

WHO. Adherence to long-term therapies: evidence for action. WHO; Geneva, Switzerland. 2003. 

“…The risk of poor adherence increases with the duration and 

complexity of treatment regimens…

Both long duration and complex treatment are inherent to 

chronic illnesses. Across diseases, adherence is the single most 
important modifiable factor that compromises treatment 
outcome.” 

- World Health Organization, 2003





80%

20%

Compliance with Therapy was Less than Optimal

Patients achieving ≥ 80% adherence

Retrospective analysis of claims data from the New Jersey Medicaid and Medicare Programs (N=8643).
Compliance was defined by the proportion of days a patient had medication on hand, based on the length of the prescription.

Monane M, et al. Am J Hypertens 1997;10(7 Pt 1):697-704.

Patients achieving < 80% adherence

New Jersey Medicaid and Medicare programs 





As part of National Medication Adherence Week (3-9 July 2017), Rowlands 

Pharmacy will be teaming up with medications management company Omnicell UK 

to launch the ‘Let’s Take Care of It’ campaign. The campaign will be supported by 

specially produced educational leaflets and display posters for both patients and 

carers in all Rowlands Pharmacies.

http://www.letstakecareofit.com/news-press/




The Fewer Pills Patients Take,
the More Compliant They are

No. of Additional 
Prescription Medications

Relative likelihood of compliance based on No. of 
Additional Medications

6+

3-5
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0.5                                         1.0                                        1.5                                   2.0                                  2.5

Adjusted Odds Ratio for Compliance

Baseline medication: 
concomitant antihypertensive 
and lipid lowering therapy

L
e
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ills

Chapman RH, et al. Arch Intern Med 2005;165:1147-52.

Increasing Levels of Compliance



Most Hypertension and Its Concomitant Risk Factors 
Remained Uncontrolled

Messerli FH, et al. Lancet 2007;370:591-603.

Most hypertensive patients need two or more drugs for 
blood-pressure control and concomitant statin 
treatment for risk factor reduction. Despite the availability of 

effective and safe antihypertensive drugs, hypertension and its 

concomitant risk factors remain uncontrolled in most patients. 



CARPE - Caduet Adherence Research Program and 
Education Result: 
CADUET® Patients vs Patients on 2-pill Regimens: More 
Likely to Achieve Adherence

Adjusted odds ratios of achieving PDC ≥80% during 6-month follow-up (95% CI)*

3.10 (2.85-3.38)†

2.06 (1.89-2.24)†

1.95 (1.80-2.13)†

0.0 0.5 1.0 1.5 2.0

CADUET® vs
other CCB + atorvastatin

CADUET® vs
amlodipine + other statin

CADUET® vs
amlodipine + atorvastatin

2.5 3.0 3.5 4.0

2.85 (2.61-3.10)†
CADUET® vs 

other CCB + other statin

Likelihood of achieving adherence

Due to the retrospective nature of the study, adverse event data were not collected.
*Logistic regression model analysis adjusting for covariates including age, gender, business type, formulary type, baseline AHT, CVD meds, DM 
med,  antidepressant, number of drugs, copayments, Maintenance med refill percentage.; †P<0.0001. 

Patients using CADUET® are 2 to 3 times more likely to achieve adherence.

CADUET® patients are more likely to achieve adherence than patients on 2-pill regimens.

N=4703Greater Lesser CARPE-P

Patel BV, et al. Vasc Health Risk Manag 2008;4:673-81.



CARPE Result: CADUET® Patients vs Patients on 
2-pill Regimens: Adherence Sustained and Improved Up to One Year

Adjusted odds ratios of achieving PDC ≥80% during 1-year follow-up (95% CI)*

Due to the retrospective nature of the study, adverse event data were not collected.
*Logistic regression model analysis adjusting for covariates including age, gender, business type, formulary type, baseline AHT, CVD meds, DM 
med,  antidepressant, number of drugs, copayments, Maintenance med refill percentage.; †P<0.0001. 

Patel BV, et al. Vasc Health Risk Manag 2008;4:673-81.

Likelihood of achieving adherence

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0

Greater Lesser CARPE-P N=3561

3.50 (3.16-3.86)†

2.41 (2.18-2.66)†

2.71 (2.46-2.99)†

3.34 (3.03-3.69)†

CADUET® vs
other CCB + atorvastatin

CADUET® vs
amlodipine + other statin

CADUET® vs
amlodipine + atorvastatin

CADUET® vs 
other CCB + other statin



Together, CARPE and ASCOT-LLA 2x2 Demonstrate that 
Physicians can have More Control Over Adherence and 
Outcomes

• CARPE-P tested adherence in typical hypertensive patients
who were taking the same medications tested in ASCOT: amlodipine and 
atorvastatin, both separately and as single-pill CADUET®

• Patients taking CADUET® were 2 times more likely to be
adherent than those taking amlodipine and atorvastatin separately

1. Sever P, et al. Eur Heart J 2006;27:2982-8; 
2. Patel BV, et al. Vasc Health Risk Manag 2008;4:673-81.

Prescribing CADUET® significantly increases 
the likelihood of adherence.

Adherence is necessary to achieve the results 
demonstrated in ASCOT-LLA 2x2.







Scientific Rationale for Synergy with Amlodipine and 
Atorvastatin: “Opposites Attract”

Amlodipine
Positive Charge

Atorvastatin
Negative Polarity

Mason RP, et al. Pharm Res 2008;25:1798-806.

due to its amino ethoxy function mediated by its heptenoic acid side chain 

Thus, the combination of Atorvastatin with Amlodipine may 
potentiate their separate antioxidant actions through complementary 

mechanisms mediated by their physio-chemical properties.



+

Norvasc®

(amlodipine besylate)
Lipitor®

(atorvastatin calcium)

A SYNERGISTIC tool for CVD prevention as A Single Pill 
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2017 ACC/AHA HTN Guidelines
Categories of BP in Adults*

BP Category SBP** DBP**

Normal <120 mmHg and <80 mmHg

Elevated 120-129 mmHg and <80 mmHg

Hypertension

Stage 1 130-139 mmHg or 80-89 mmHg

Stage 2 ≥140 mmHg or ≥90 mmHg

*Individuals with SBP and DBP in 2 categories should be designated to the higher BP category.
**Blood pressures are base on an average of ≥2 careful readings obtained on ≥2 occasions
BP, blood pressure; DBP, diastolic blood pressure; SBP, systolic blood pressure. 

J Am Coll Cardiol. 2018;71:2199-269.



2017 ACC/AHA HTN Guidelines
BP Thresholds and BP Goals

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; noninstitutionalized, 

ambulatory, community-living adults)

≥130 (SBP) <130 (SBP)

Special comorbidities

Diabetes mellitus ≥130/80 <130/80

Chronic kidney disease ≥130/80 <130/80

Chronic kidney disease after 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

ASCVD, atherosclerotic cardiovascular disease; BP, blood pressure; CVD, cardiovascular disease; and SBP, systolic blood pressure.

J Am Coll Cardiol. 2018;71:2199-269.



2015 Taiwan HTN Guidelines
Definition of HTN

Category SBP** DBP**

Office BP ≥140 mmHg or ≥90 mmHg

HBPM ≥135 mmHg or ≥85 mmHg

ABPM ≥130 mmHg or ≥80 mmHg

Daytime ≥135 mmHg or ≥85 mmHg

Nighttime ≥120 mmHg or ≥70 mmHg

*Individuals with SBP and DBP in 2 categories should be designated to the higher BP category.
**Blood pressures are base on an average of ≥2 careful readings obtained on ≥2 occasions
ABPM, ambulatory blood pressure monitoring; BP, blood pressure; HBPM, home blood pressure monitoring.

J Chin Med Assoc 2015;78:1-47. 



2017 Taiwan HTN Guidelines
Traditional Office BP targets

BP, blood pressure; CHD, coronary heart disease; CKD, chronic kidney disease; COR, class of recommendation; LOE, level of evidence.

Acta Cardiol Sin 2017;33:213-25.  

Categories Targets (mmHg) COR LOE

Primary prevention <140/90 I B

Secondary prevention

Diabetes <130/80 I B

CHD <130/80 I B

Stroke <140/90 I A

CKD <140/90 I A

CKD with proteinuria <130/80 IIb C

Elderly (age ≥75 years) <140/90 I B

Patients receiving antithrombotics for stroke 
prevention

<130/80 I B



2017 Taiwan HTN Guidelines
New BP Targets

AOBP, unattended automated office blood pressure measurement; BP, blood pressure; CHD, coronary heart disease; CKD, chronic kidney 
disease; COR, class of recommendation; LOE, level of evidence; NA, not available.

Acta Cardiol Sin 2017;33:213-25.  

Categories Targets (mmHg) COR LOE

Primary prevention <140/90 I B

Secondary prevention

Diabetes <130/80 I B

CHD <120/NAAOBP I B

Stroke <140/90 I A

CKD <120/NAAOBP I B

CKD with proteinuria <120/NAAOBP I B

Elderly (age ≥75 years) <130/80 I B

Patients receiving antithrombotics for stroke 
prevention

<140/90 I B



2017 Taiwan Lipid Guidelines 
For High Risk Patients

High-intensity statins
daily dosage ↓
≥LDL-C 50%

Moderate-intensity statins 
daily dosage LDL-C ↓ 

30% to <50%

Atorvastatin, 40-80 mg
Rosuvastatin, 20-40 mga

Atorvastatin, 10-20 mg
Fluvastatin XL, 80 mg
Lovastatin, 40 mg
Pitavastatin, 2-4 mg
Pravastatin, 40-80 mg
Rosuvastatin, 5-10 mg
Simvastatin, 20-40 mg

LDL-C, low-density lipoprotein cholesterol.
aThe maximal dose approved for rosuvastin in Taiwan is 20 mg once daily. The 40 mg dose of rosuvastatin is reserved only for those patients 
who have familial hypercholesterolemia (FH).

J Formos Med Assoc 2017;116:217-48. 

Statins are the first-line therapy, and moderate- or high-intensity 
statins are preferred, unless not tolerated, for high-risk patients.



2017 Taiwan Lipid Guidelines 
ACS Recommendation

Recommendations COR LOE

Statin or statin plus ezetimibe should be 
used for all ACS patients if there is no 
contraindication.

I A

The LDL-C target should be <70 mg/dL in 
ACS patients.

I B

Statin or statin plus ezetimibe should be used 
before discharge and usually within the 
first few days of ACS before PCI.

I B

J Formos Med Assoc 2017;116:217-48. 



2017 Taiwan Lipid Guidelines 
ACS Recommendation

J Formos Med Assoc 2017;116:217-48. 

Recommendations COR LOE

In ACS patients with diabetes, a lower target 
of LDL-C <55 mg/dL can be considered.

IIa B



2017 Taiwan Lipid Guidelines 
Stable CAD Recommendation

J Formos Med Assoc 2017;116:217-48. 

Recommendations COR LOE

The LDL-C target should be <70 mg/dL in 
stable CAD patients. 

I B

Statin-benefit CAD included patients with 
history of MI or UA (>6M), history of 
coronary revascularization, presence of 
ischemic symptoms with positive stress tests, 
or suspected ischemic heart disease by EKG or 
echocardiography, or CAG diagnosis of 
significant coronary stenosis (50% luminal 
narrowing).

I A



2017 Taiwan Lipid Guidelines 
For High Risk Patients

Disease category LDL-C target

Primary target

ACS LDL-C < 70 mg/dL

ACS + DM LDL-C < 55 mg/dL can be considered

Stable CAD LDL-C < 70 mg/dL

PAD LDL-C <100 mg/dL

PAD + CAD LDL-C < 70 mg/dL

Secondary target

ACS, stable CAD, PAD with 
TG > 200 mg/dL

Non-HDL-C < 100 mg/dL

ACS, acute coronary syndrome; CAD, coronary artery disease; DM, diabetes mellitus; HDL-C, high-density lipoprotein cholesterol; LDL-C, 
low-density  lipoprotein cholesterol; PAD, peripehral artery disease; TG, triglyceride.

J Formos Med Assoc 2017;116:217-48. 



降血糖用藥對血壓可能的影響
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2015 Taiwan HTN Guidelines
Single-pill Combination (SPCs)

Improved 

medication adherence

J Chin Med Assoc 2015;78:1-47. 

Improvement in compliance

SPCs of antihypertensive agents 

Reduce pill burden

SPCs of antihypertensive drugs, 
statin, and aspirin 

In UMPIRE trial…Compared with free-drug combinations…

Effects of a Fixed-Dose Combination 

Strategy on Adherence and Risk Factors in 

Patients With or at High Risk of CVD

The UMPIRE Randomized Clinical Trial



Recommendations COR LOE

In adults with hypertension, dosing of 

antihypertensive medication once daily
rather than multiple times daily is beneficial 
to improve adherence.

I B-R

Individual components can be useful to 
improve adherence to antihypertensive 
therapy.

IIa B-NR

2017 ACC/AHA HTN Guidelines
Recommendations for Adherence Strategies

J Am Coll Cardiol. 2018;71:2199-269.
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Symptoms 
and signs

Lab data 

Biomarker 

提醒用藥
提示回診

照相紀錄
營養建議

運動處方
運動紀錄
過度警訊

血壓
血糖
心跳

醫療諮詢

回診提醒
醫療建議

照護需求

關懷
回應
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