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강동경희대병원 심장혈관내과 

손 일 석 



• 고혈압의 간략한 역사 및 임상적 의의 

• 적극적 혈압조절의 중요성 (메타분석, SPRINT) 

• 고혈압의 치료에서 순응도 문제  

• 국내 유일 삼중 고정용량복합제 (Sevikar HCT® ) 

– Sevikar HCT trial in Korea 

오늘의 내용 



William Harvey (1578-1657, UK) 

De Motu Cordis, Published in 1628 

“On the Motion of the Heart and Blood”  

"...I found the task so truly arduous... that I was almost tempted to think... that the 

movement of the heart was only to be comprehended by God. For I could neither rightly 

perceive at first when the systole and when the diastole took place by reason of the 

rapidity of the movement..." 



Stephen Hales (1677-1761) 

Hales, S. Haemastatics, 3rd edition pg 1. 1738 

the first person to measure blood pressure in 1733 



History of Hypertension 

• 1911, Eberhard Frank 
– Described “Essentielle Hypertonie” 

• 1928, Keith NM, et al from Mayo Clinic 
– The syndrome of malignant hypertension (Arch Intern Med 1928;41(2):141-88) 

• 1931, John Hay; 1937, Paul Dudley White 
– Hypertension as benign condition, ~1950s 

• 1970s, results from Framingham Heart Study 
(began in 1948 with 5,209 adult) 
– "benign" hypertension increased death and cardiovascular disease 

– The 10-year cardiovascular risk (Framingham Risk Score) 



Headlines of the St. Louis Post-Dispatch, April 13, 1945  



136/78  

in 1935 

 

188/105  

in 1941 

 

226/118   

in 1944 

 

260/150   

in 1944 

 

Messerli FH, N Engl J Med. 1995  

1882-1945 

Thirty-Second President 

(1933-1945) 

Franklin D. Roosevelt  



Discovery of Antihypertensive Drugs 

Fries E. A history of hypertension treatment. In: Oparil S, Weber MA, eds. Hypertension: Companion to Brenner & Rector’s The Kidney. 2nd ed. 

Philadelphia, PA: Elsevier/Saunders; 2005:1–6 (chapter 1). 



Hypertension Worldwide 

https://www.cdc.gov/globalhealth/images/infographics/hypertension-inforgraphic-lg.jpg 
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한국 사망원인 

2016 통계청 



2017 대한심장학회 뉴스 



Life Expectancy at Birth, 81.9 yrs 

2013 Statistics Korea 

* Average of OECD member countries (year) 
  Total 80.2 Males 77.6 Females 82.8 
(South Korea, Males 78.5 Females 85.1) 



Life Expectancy at Birth, 2030 

35 industrialised countries with high-quality vital statistics data. Lancet 2017;389:1323 



Elderly with co-morbidities 

Anesthesiology 2014 



SBP = systolic blood pressure; DBP = diastolic blood pressure. 

*Individuals aged 40-69 years, starting at blood pressure 115/75 mm Hg 

Cardiovascular 

Mortality 
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Chobanian AV et al. JAMA. 2003;289:2560-2572. 

Lewington S et al. Lancet. 2002;360:1903-1913. 

Cardiovascular Mortality Risk Doubles  
with Each 20/10 mmHg BP Increment* 
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Antihypertensive therapy, CVD risk 



SBP reduction and CVD mortality 

P =.003 

Staessen JA et al. Lancet. 2001;358:1305 -1315. 



 
 

• Meta-analysis of 61 observational studies 

• ~ 1 million adults 

    Lewington S et al.  Lancet. 2002;360:1903-1913. 

For every  

2 mmHg 

decrease 

in mean 

SBP 

• 7% reduction in 

CHD mortality 

  

• 10% reduction in 

stroke mortality 

Small Difference Produces Big Impact 



Meta-analysis 

• MEDLINE, Embase, and the Cochrane Library  

• Trials published between Jan 1, 1950, and Nov 3, 2015  

• Included RCT with at least 6 months’ follow-up  

• More intensive versus less intensive  BP lowering treatment 

• 19 trials including 44,989 participants, mean 3.8 years of follow-up 

• Mean BP 133/76 (intensive BP lowering) vs 140/81 mm Hg (less 
intensive treatment group) 

Lancet 2016; 387: 435–43 



Effects of Intensive BP Lowering on 
Cardiovascular Outcomes 

Lancet 2016; 387: 435–43 

Overall, more intensive blood pressure-lowering regimens  

reduced the risk of major cardiovascular events by 14% (P=0.005) 

133/76 140/81 



BP Goal by Age and Comorbid Conditions by 
Current Hypertension Guidelines 

Guideline <60yrs 60-79 yrs ≥80 yrs Diabetes CKD 

AHA/ACC <140/90 <140/90 
<140-

145/90 
<140/90 <140/90 

ASH/ISH <140/90 <140/90 <150/90 <140/90 <140/90 

BHS/NICE <140/90 <140/90 <150/90 <140/90 <140/90 

ESH/ESC <140/90 <140/90 <150/90 <140/85 

<140/90 

<130/90 

(proteinuria) 

JNC-8 <140/90 <150/90 <150/90 <140/90 <140/90 

Korea <140/90 
<140-

150/90 

<140-

150/90 
<140/85 

<130/80 

(albuminuria) 

AHA/ACC/CDC 2013 (Hypertension online Nov 15, 2013), ASH/ISH 2014 (J Clin Hypertens 2014), BHS/NICE 2011 (www.nice.org.uk/guidance/CG127), 

ESH/ESC 2013 (J Hypertens, Eur Heart J 2013), JNC 8 (JAMA online Dec 18, 2013), Korea 2013 (Clinical Hypertension 2015) 

http://www.nice.org.uk/guidance/CG127


Systolic Blood Pressure Intervention Trial  

Funded by the National Institutes of Health (NIH);  
ClinicalTrials.gov number, NCT01206062 

http://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjG6pPyh-_KAhVEqaYKHTdsCqUQjRwIBw&url=http://thevapingmilitia.org/nejm-fails-to-correct-data-on-childrens-e-cigarette-use/&psig=AFQjCNGgFktHrWAAwTHigJVCIan4G4Xzkg&ust=1455257754145532
https://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjl28GciO_KAhUmJKYKHZzbCJAQjRwIBw&url=https://healthmanagement.org/c/cardio/event/american-heart-association-aha-scientific-session-2015&psig=AFQjCNFk923ZIlFDe4ytb-uW7VbHWkgplg&ust=1455257875766425
http://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwis58r8iO_KAhXihaYKHSU2Dd0QjRwIBw&url=http://www.sph.tulane.edu/publichealth/ohr/current_studies_ohr.cfm&bvm=bv.113943164,d.dGY&psig=AFQjCNHqT94QdwGywFNI2jme_F1EDq5IoQ&ust=1455258081751120


Systolic Blood Pressure Intervention Trial 
(SPRINT) 

• n=9,361 at 102 clinics in US, Puerto Rico 

• Inclusion : ≥ 50 yrs, SBP 130-180 mmHg, + one of 
– Clinical or subclinical CVD (other than stroke) 

– CKD, eGFR 20-59 ml/min/1.73m2(excluding PKD) 

– 10yr risk of CVD ≥ 15% by Framingham risk score 

– ≥ 75 years 

• Intensive (SBP<120mmHg) vs Standard (SBP<140mmHg) 
 

• Exclusion 
– <50yrs 

– DM 

– Stroke 

– CHF (Sx or EF <35%) 

– Proteinuria >1g/d, ESRD (eGFR <20ml/min/1.73m2) 

Clin Trials. 2014 October ; 11(5): 532–546 



N Engl J Med. 2015;373(22):2103-16 

Median 
3.26 years 

134.6 mmHg 
1.8 drugs 

121.5 mmHg 
2.8 drugs 

136.2 mmHg 

121.4 mmHg 

Year 1, Mean SBP Average SBP 

Achieved BP reduction  



Intensive treatment, (vs. Standard treatment) 
“심혈관 질환발생 및 CVD로 의한 사망” 위험 25% 감소 

 

p<0.001  

(a composite of MI, ACS, Stroke, HF, CV death) 

N Engl J Med. 2015;373(22):2103-16 



Intensive treatment, (vs. Standard treatment) 
“모든 원인으로 인한 사망” 위험 27% 감소 

 

N Engl J Med. 2015;373(22):2103-16 

Median f/u=3.26 yrs 

p=0.003  



NEJM 2015.DOI: 10.1056/NEJMoa1511939 

Adverse events of SPRINT  



Lessons from SPRINT 

• 50세 이상 고위험 고혈압 환자에서는 적극적 혈

압 조절이 예후 개선에 도움이 된다. 

• 다만, 저혈압, 실신, 전해질 및 신기능 이상을 잘 

모니터 할 필요가 있다. 

• 당뇨병, 뇌졸중, 심부전 및 만성콩팥병 환자에서 

이득이 있다고 말할 수 없다. 

 

 



혈압조절이 잘 안 되는 세가지 이유 

Low rate of BP control 

Deficiencies 
of healthcare 

systems 

Low 
adherence 

Physician 
inertia 



Van Wijk et al. J Hypertens 2005;23:2101–7 
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Retrospective, cohort study of  

community pharmacy records (n=2,325) 

Poor Compliance and Persistence with  
Antihypertensive Drugs Treatment 

0

20

40

60

80

100

1 2 3 4 5 6 7 8 9 10

Years after first prescription 

Men 

Women 

치료시작 1년 후부터 1년 사이 절반이 치료를 중단 



약이 많을 수록 순응도는 더 떨어져 

Chapman et al. Arch Intern Med 2005;165:1147–52 

Retrospective cohort study of MCO population.  

N=8,406 patients with hypertension who added antihypertensive therapy and LLT to existing prescription medications within a 90-day period.  

Compliance to concomitant therapy: sufficient antihypertensive and LL prescription medications to cover ≥80% of days per 91-day period 

CI=confidence interval; LLT = lipid-lowering therapy 

Number of pre-existing  
prescription medications  

0 

1 

Decreased 
compliance  

Increased 
compliance 

1.73 (1.56–1.90; p<0.001)  

1.25 (1.13–1.39; p<0.001)  

0.96 (0.86–1.06; p=0.41) 

0.87 (0.79–0.94; p<0.001) 

Unadjusted odds ratio for compliance (>80%)  
to both antihypertensive therapy and LLT  

(95% CI; p value)  

2 

3–5 

0.65 (0.59–0.71; p<0.001)  ≥6 

0.5 1 1.5 2 2.5 

Arch Intern Med 2005;165:1147–52 



Medication adherence and CV mortality 

3% of the total KNHICD (n=1,025,340), 2002.12.31~ 2010.12.31. 

The Korea National Health Insurance(KNHI) program 

aged ≥20 years, newly diagnosed with hypertension (ICD-10: I10, I11, I12, I13, or I15) 

N=33,728 who had their prescriptions filled more than twice during 2 years 

Cumulative medication adherence [CMA], good ≥80%; intermediate 50% ≤ <80%, poor <50% 



Medication adherence and CV mortality 

3% of the total KNHICD (n=1,025,340), 2002.12.31~ 2010.12.31. 

The Korea National Health Insurance(KNHI) program 

aged ≥20 years, newly diagnosed with hypertension (ICD-10: I10, I11, I12, I13, or I15) 

N=33,728 who had their prescriptions filled more than twice during 2 years 

Cumulative medication adherence [CMA], good ≥80%; intermediate 50% ≤ <80%, poor <50% 

Hypertension. 2016;67:506-512 



Coronary Drug Project Research Group 1980w1  106/708   88/357  12.11 0.54 (0.39 to 0.74) 

Wei et al 2002w5    14/272   14/155    2.06 0.55 (0.25 to 1.18) 

Cotter et al 2004w6      1/52     1/12    0.15 0.22 (0.01 to 3.72) 

β blocker heart attack trial (men) 1990w2    14/1009     3/72    0.75 0.32 (0.09 to 1.15) 

β blocker heart attack trial (women) 1993w3    11/242     2/23    0.49 0.50 (0.10 to 2.41) 

Wei et al 2004w7    24/226   26/160    3.43 0.61 (0.34 to 1.11) 

Candian amiodarone myocardial infarction arrhythmia trial 

1999w8 
   33/445   19/128    3.35 0.46 (0.25 to 0.84) 

San Andres Rebollo et al 2004w9    69/197  300/753  11.39 0.81 (0.59 to 1.13) 

Cohn et al 2002w10      8/585     2/41    0.49 0.27 (0.06 to 1.32) 

Garcia de Olalla et al 2002w11  156/831  105/388  15.13 0.62 (0.47 to 0.83) 

Grimwade et al 2005w12    12/743   27/545    2.56 0.31 (0.16 to 0.63) 

Hogg et al 2002w13    62/955   44/327    7.29 0.45 (0.30 to 0.67) 

Paterson et al 2000w14      0/23     1/58    0.12 0.82 (0.03 to 20.75) 

Wood et al 2003w15  117/1067   76/355  12.04 0.45 (0.33 to 0.62) 

Physicians health study 1994w16    89/6608 102/4396  14.80 0.57 (0.43 to 0.77) 

West of Scotland prevention study 1997w17    66/2435   40/867    7.59 0.58 (0.39 to 0.86) 

Howell et al 2004w19    24/654   14/215    2.65 0.55 (0.28 to 1.08) 

Miura et al 2001w20    17/218   32/213    3.15 0.48 (0.26 to 0.89) 

Dobbels et al 2004w21      9/84     2/17    0.46 0.90 (0.18 to 4.59) 

 

Total (95% CI) 

 

   17 354 

 

    9082 

 

100.00 

 

0.55 (0.49 to 0.62) 

Beneficial drug therapy 

Total events: 832 (good adherence), 898 (poor adherence) 

Test for heterogeneity: χ2=14.34, df=18, P=0.71,l2=0% 

Test for overall effect: z=10.54, P<0.0001 

Good adherence 
to drug therapy 

Poor adherence 
to drug therapy 

0.1 0.2 0.5 1 2 5 10 

Simson SH,et al.BMJ,doi:10.1136/bmj.38875.675486.55 (published 21 June 2006). 

For participants with good adherence to beneficial drug therapy, the risk 

of mortality was about half that of participants with poor adherence. ] [ 

순응도가 좋으면 사망률이 감소  



고정용량복합제(FDC)가 순응도를 좋게 해준다 

Gupta AK, et al. Hypertension. 2010;55:399-407 

Study                                                                                              OR (95% CI) 

Dezii 2000                                                                                     1.19 (0.83, 1.71) 

Dezii 2000                                                                                      1.22 (0.85,1.75) 

Jackson et al. 2006                                                                        2.84 (1.67, 4.83) 

Taylor et al. 2003                                                                           1.09 (0.80, 1.51) 

Gerbino et al. 2004                                                                        1.28 (0.93, 1.75) 

Dickson et al. 2008                                                                        1.29 (0.89, 1.89) 

Overall (I-squared=49.2%, P=0.080)                                            1.29 (1.11,1.50)       

Meta-analysis of 6 Studies 

CI=confidence interval;  

FDC=fixed-dose combination;  

OR=odds ratio. 

Favors Free Combination  Favors FDC 
.5            1     1.5   2  

N=30,295 

FDC vs free-drug combination, 29% Improvement in Adherence (P=0.080) 



Average number of antihypertensive medications 

1 2 3 4 

Trial (SBP achieved) 

ASCOT-BPLA (137 mmHg) 

ALLHAT (138 mmHg) 

IDNT (138 mmHg) 

RENAAL (141 mmHg) 

UKPDS (144 mmHg) 

ABCD (132 mmHg) 

MDRD (132 mmHg) 

HOT (138 mmHg) 

AASK (128 mmHg) 

대부분의 고혈압 환자들이 목표혈압에 도달하기 위해  
2제 이상의 혈압약 필요 

Bakris et al. Am J Med. 2004;116(5A):30S–38S;     Dahlöf et al. Lancet. 2005;366:895–906. 



혈압이 160/100 mmHg 이상이거나 목표혈압보다 20/10 mmHg 이상 
높은 경우는 강압효과를 극대화하고 혈압을 빠르게 조절하기 위해  
처음부터 고혈압약을 병용 투여할 수 있다.  

또한 고정용량복합제는 강압효과를 상승시키고 부작용을 줄이고, 환
자의 약 순응도를 증가시켜, 심뇌혈관질환과 무증상장기손상을 방지
하는 데 도움이 된다.  



병합요법의 장점, 고정용량복합제 

2013 유럽고혈압가이드라인 
 

• 많은 환자에서 빠른 혈압조절이 가능 (고위험 환자

에서 이득) 

• 목표 혈압에 더 잘 도달 

• 잦은 혈압약 변경으로 인한 순응도 저하가 적다. 

• 2가지 이상 혈압약을 한 알로 만든 고정용량복합제

가 순응도를 개선시킨다. 

Mancia et al. J Hypertens 2013;31:1281–1357 



2013 대한고혈압학회 고혈압 진료지침 

2014 일본고혈압학회 (JSH) Guideline, Hypertension Research (2014) 37, 291–300 

 

A + C or A + D 
Then  

A + C + D 

A 

D C 

A 

D 

C 



BP Goal: Proposal for Simple Solution 

RAS Blocker 
RAS Blocker  

+ 

Diuretic 

RAS Blocker 

+ Diuretic 

+ CCB 

RAS Blocker 

+ 

CCB 

Patients with CHF, fluid retention 

Patients  

with  

metabolic  

risk 

A 

A C 

A D 

A C D 



Only one Olmesartan with full range dosage with one pill by 

not giving price burden and increasing patient adherence   

 

 

 

Olmetec Plus®  

 

 

SEVIKAR®  

 

 

 

 

 

 

 

 

Only ARB having single pill of triple combination 



Triple Therapy with High Dose Olmesartan/AML
/HCTZ in the TRINITY Study 

Primary endpoint: 

Δ SeDBP  

From  wk0 to wk12 

OLM/AML/HCTZ 40/10/25  

AML/HCTZ 10/25  

OLM/HCTZ 40/25  

OLM/AML/HCTZ 40/10/25  

OLM/AML  

40/10  

OLM/AML/HCTZ 40/10/25  

OLM/HCTZ 40/25  

OLM/AML 40/10  

AML/HCTZ 10/25  

Randomisation 

(N=2492) 
40-week  

Week -3 Week 0 Week 4 Week 12 

3 weeks 4 weeks 8 weeks 

Period I 
 

Washout 

Period II 
 

12-week, double-blind, parallel group 

Oparil et al. Clin Ther 2010;32:1252–69 

BP was measured using an automated BP monitor (Omron HEM-705CP, Omron Healthcare, Inc., Bannockburn, Illinois) 



Hypertension Seoul 2016, 

Coex 

With Dr. Suzanne Oparil 



High Dose OLM/AML/HCTZ Triple Combination Therapy is 
Superior to Dual Combination at Lowering BP  
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In patients with baseline mean SeBP 168.5/100.9 mmHg, after 12 weeks of treatment 

* 
* * 

*† 

SeSBP 

SeDBP 

AML/HCTZ 

10/25 mg 

(n=593) 

OLM/HCTZ 

40/25 mg 

(n=627) 

OLM/AML 

40/10 mg 

(n=624) 

OLM/AML/HCTZ 

40/10/25 mg 

(n=614) 

*p<0.001 vs. baseline 
†p<0.001 for triple vs. each dual combination 

 

Oparil et al. Clin Ther 2010;32:1252–69 



High Dose OLM/AML/HCTZ Provides Significantly Better BP 
Threshold Achievement than Dual Therapy (TRINITY study) 
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*p<0.001 for triple vs. each dual combination 

 

In patients with baseline mean SeBP 168.5/100.9 mmHg, after 12 weeks of treatment 

Oparil et al. Clin Ther 2010;32:1252–69 



국내(아시안)에서 현실적인 저용량 FDC의 효과 

A+D 로 혈압조절 안 될 때 저용량 A+C+D의 효과 

Am J Cardiovasc Drugs. 2016;16:129-38 



국내(아시안)에서 현실적인 저용량 FDC의 효과 

Am J Cardiovasc Drugs. 2016;16:129-38 



Am J Cardiovasc Drugs. 2016;16:129-38 



8주 동안 msDBP의 변화 

-11.39 

-5.74 

p<0.0001 

Am J Cardiovasc Drugs. 2016;16:129-38 



8주 동안 msSBP의 변화 

-16.30 

-9.01 

p<0.0001 

Am J Cardiovasc Drugs. 2016;16:129-38 



4주, 8주에 목표 혈압에 도달한 환자 비율 

Am J Cardiovasc Drugs. 2016;16:129-38 



Adverse events 

For tolerability,  only 8 of 340 patients (2.35 %) discontinued their medications. 

Am J Cardiovasc Drugs. 2016;16:129-38 



Changes in msDBP by subgroup  

*Adjusted for age, smoking, alcohol, and body mass index 

Am J Cardiovasc Drugs. 2016;16:129-38 



국내(아시안)에서 현실적인 저용량 FDC의 효과 

KEY POINTS 
 

In Korean patients with moderate hypertension not 
controlled with dual fixed-dose combination (FDC) 
as first-line therapy, switching to triple FDC therapy 
is safe and effective in reaching target blood 
pressure. 
 
Triple FDC therapy can be a safe and effective 
alternative for Asian patients with hypertension not 
controlled with a dual FDC, including thiazide, in 
real-world clinical practice. 

Am J Cardiovasc Drugs. 2016;16:129-38 



CCB + ARB Brand name ARB high dose Cost (원)* 

Amlodipine Olmesartan Sevikar 10/40 814 

Amlodipine Valsartan Exforge 10/160 1,128 

Amlodipine Losartan Amosartan 10/50 1,126 

Amlodipine Telmisartan Twynsta 5/80 853 

S-amlodipine Telmisartan Telminuvo 5/80 987 

Lercanidipine Valsartan Levacalm 20/160 1,037 

국내 CCB + ARB 복합제 

* 2017.4.20 기준. kimsonline.co.kr 



요약 

• 고혈압은 적극적 관리가 예후 개선에 중요 

• 환자-순응도는 고혈압 조절 및 예후와 밀접한 관계 

• 의사-순응도 개선을 위해 초기 병합 요법 혹은 약 
개수를 줄이는 고정용량복합제가 중요 
 

• Sevikar HCT 

– 국내 유일 삼중 고정용량복합제(triple FDC) 

– ARB (olmesartan) + CCB (AML) + HCTZ 

– TRINITY study – 고용량 병합. dual< triple 

– 국내 임상 – 저용량 병합. dual  triple 



Sevikar HCT, Who will benefit from it? 

• 단일 혹은 이중 병용요법으로 조절 안되는 환자 

• 저항성 고혈압 

• 여러 질환 동반으로 약 개수가 많은 환자 

• 순응도 좋지 않은 환자 

• 초기 빠르고 적극적인 혈압조절 필요한 고위험 

 



All for one, one for all 

"Athos, Porthos, Aramis & D'Artagnan" Image by Maurice Leloir, 1894 

Alexandre Dumas, Les Trois Mousquetaires (French), 1844 

The Three Musketeers 


