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E 2. HARLSC| 7|% A4 HE(n=420)

=1

HZa 29 -’13 H202

HaE 2t
L0, Al 60.8+13.3
g4 239 (56.9%)
71, cm 163.9+9.7
227, kg 75.7+15.5
HEY K==, kg/m? 28.0+4.2
M &2 o5 64 (15.2%)
S5 o8 253 (60.2%)
G 283 (67.4%)
OlgXEHES 417 (99.3%)
RS INESESE) 29 (6.9%)
e 38 (9.0%)
H2EM 17 (4.0%)
s 91 (21.7%)
LHES 40 (9.5%)
ity ol 5(1.2%)
BUN, mg/d| 18.8=11.6
Creatinine, mg/dL 1.0+0.3
Glucose, mg/dL 117.56%£32.7
Total cholesterol, mg/dL 165.4+35.0
LDL-cholesterol, mg/dL 89.6+32.3
HDL-cholesterol, mg/dL 49.0£11.4
Triglyceride, mg/dL 166.8+£103.4
Na+, mmol/L 140.9+3.8
K+, mmol/L 4.3+0.4
Urine albumin creatinine ratio 188.6+602.7
S 140/90 mmHg OIZh 24A17F £ S ZAMO| W AR B2 2 HT1Zm}
&Rt 135/85 mmHg 0[Pt 7Y &Rt 135/85 mmHg 0[Pt 2
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27w 3

H . H13& M20=

H 3, A ¢ gugdel 27 U 7H4(n=420)
g #a}
E|OIXIE AE O] 413 (98.3%)
g QEX|QEIAA| XHEK| 406 (96.7%)
s A XA 10 (97.6%)
H|EF R 350 (83.3%)
U} XA 37 (8.8%)
AR 2tE 72 (17.1%)
Ol=AIE 2 (0.5%)
LI0|E2to|E 6 (1.4%)
SO 4
3 61 (14.5%)
4 294 (70.0%)
5 54 (12.9%)
6 10 (2.4%)
7 1(0.2%)
H 4, XZA 28 2(<140/90 mmHg)0l S5t Bt I ZIEA HIZ 25 Sl coE
(% ™F =t <135/85 mmHg E= 718 &9t <135/85 mmHg)
Z2 A 3o <140/90 mmHg(n=206)
74y St <135/85 mmHg 71 39t >135/85 mmHg
S o™ Ao <135/85 70 (33.9%) 19 (9.2%)
S A =Y >135/85 77 (37.4%) 40 (19.4%)
A7t 283Y (67.4%), 417H (99.3%)2Z 1 =2 HIEZ LIEFGCE 204Y (70%)2] BHAHS0| 4572 SITSUHE 285l
LIEtSD, CHEE tHAHY ZetS2 SHIstT QAUCHE 2). UNCH, 65Y (15.5%)2| XSS 55F 0|AQ YTSHUKME
22547 QJoiC}
L} 2 39! SoetF|
Ch, B2t 27 W0l 2 2F BY £YE
E[OFX|=(Thiazide) A€ Ol A, 2l QAX|EI LA
XIEHH(Renin—angiotensin system blocker), Zt& x4 2 A0 FIZEA! S2f0| 140/90 mmHg O|Ftez2 XAw|n
XIEHA|(Calcium channel blocken= 95% OlAQ] SXIS0IM AF2 e EXH=E 206H (49%)0|RUCt, 1Lt O|SOIM 24A12t &=
S0|ACH, 0] AMS0| MELDSEY SAXEN 7|[2Ho 2 ool L ool S5 Q1 135/85 mmHg ECt &2 A2+=
AtE3sl= 35529 ARl A2 SISIRCE EM TH0|=2RI0M= 178 (56.8%), 74 &eto| 27 &R0l 135/85 mmHg HLt =2
ATL|Z 2= (Spironolactone)2 MEM TS| 4HM 2AXZ ARE 59Y (28.6%)0IUCt. & A7t B nt 7t Y &
F7tgt A2 @otm oLt o HAAE Solff AN =z SRt S8 0| =E6HK| 2ot BR= 136F (66.1%)012UCt
SIHME ADZLE2ER 171%2] A2 HIEZE HQI HiH,
H|EFXIEER| (Beta blocker) AF2E0| 83.3%0] 0|2= o2
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Causes, treatment, clinical significance, and the current status of resistant
hypertension in Korea

Lee Chan oo, Park Sungha

Division of Cardiology, Severance Cardiovascular Hospital and Integrative Research Center for Cerebrovascular and Cardiovascular diseases,
Yonsei University College of Medicine

Lee SeungHee, Lee Joung-Won, Kim Won-Ho

Division of Cardiovascular diseases, Center for Biomedical Science, KNIH, KCDC

Hypertension (HTN), also known as high blood pressure (HBP), is a long-term medical condition in which the blood pressure
(BP) in the arteries is persistently elevated. The prevalence of HTN in Korean adults is about 30.5%. Among patients with
hypertension, 10-20% are reported to have resistant hypertension. Resistant hypertension is defined as BP that is
controlled with the use of more than three medicines, one of which should be a diuretic.

Previous studies state that differential diagnosis and treatment of resistant hypertension are necessary because patients
with resistant hypertension have a higher risk of cardiovascular disease than patients with well-controlled hypertension.
However, applying these finding to the Korean context is challenging since there are few comparable studies on resistant
hypertension in Korea. Therefore, to address this lack of research, the aim of this study was to exam the current status of
resistant hypertension in Korea. This study recruited and enrolled 420 patients with resistant hypertension who were over
20 years of age from 12 tertiary hospitals in Korea. Past medical history and information on antihypertensive medications
were investigated, and blood and urine tests were performed. In addition, office blood pressure (BP), out-of-office BP
(@mbulatory BP [24-hr BP, daytime BP, and nighttime BP] and home BP) were measured. The ratio of the control group and
the non-control group was analyzed according to the target blood pressure of each BP measurement (office BP <140/90 mmHg;
daytime BP <135/85 mmHg; home BP <135/85 mmHg). The mean age of the 420 resistant hypertensive patients enrolled up
tothe second year was 60.8+13.3 years. Of these, the number of male patients was 239 (56.9%) and the accompanying rate
of metabolic disease was high. There were 206 patients (49.0%) who had controlled office BP below the target BP of
140/90 mmHg. However, the number of patients with masked uncontrolled hypertension, defined as those who did not
reach the target BP of out-of-office BP (either daytime mean BP or home BP [daytime BP >135/85 mmHg or home BP
2135/85 mmHg]), was 136 (66.1%).

This study revealed that even in patients with resistant hypertension whose office BP is well- controlled, there are frequent
cases in which out-of-office BP does not reach the target BP. Therefore, itis necessary to continuously monitor and evaluate
whether resistant hypertension, both office and out-of-office BP, is well controlled through frequent measurements of out-
of-office BP.

Keywords: Resistant hypertension, Office blood pressure, Out-of-office blood pressure, Cardiovascular disease
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Table 1. Medications that can raise blood pressure

« Steroids « Oral contraceptives
« Nonsteroidal anti—inflammatory drug « Cyclosporine

+ Decongestants + Erythropoietin

« Stimulants * Licorice

+ Alcohol + Antidepressants

Table 2. Baseline characteristics (n=420)

Variables Results
Age, years 60.8£13.3
Male 239 (56.9%)
Height, cm 163.9+9.7
Weight, kg 75.7%15.5
Body mass index, kg/m? 28.0+4.2
Current smoker 64 (15.2%)
Alcohol drinking 253 (60.2%)
Diabetes 283 (67.4%)
Dyslipidemia 417 (99.3%)
Chronic kidney disease 29 (6.9%)
Heart failure 38 (9.0%)
Myocardial infarction 17 (4.0%)
Angina 91 (21.7%)
Stroke 40 (9.5%)
Transient ischemic attack 5(1.2%)
BUN, mg/dl 18.8+1.6
Creatinine, mg/dL 1.0£0.3
Glucose, mg/dL 117.5+32.7
Total cholesterol, mg/dL 165.4+35.0
LDL~cholesterol, mg/dL 89.6+32.3
HDL-cholesterol, mg/dL 49.0£11.4
Triglyceride, mg/dL 166.8+103.4
Na+, mmol/L 140.9%3.8
K+, mmol/L 4.3+0.4
Urine albumin creatinine ratio 188.6£602.7
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Table 3. Type and number of antihypertensive drugs in use (n=420)

Variables Results
Thiazide-like diuretics 413 (98.3%)
Renin—angiotensin system blocker 406 (96.7%)
Calcium channel blocker 410 (97.6%)
Beta blocker 350 (83.3%)
Alpha blocker 37 (8.8%)
Spironolactone 72 (17.1%)
Minoxidil 2 (0.5%)
Nitrate 6 (1.4%)

Number of medications

3 61 (14.5%)
4 294 (70.0%)
5 54 (12.9%)
6 10 (2.4%)
7 1(0.2%)

Table 4. Target out—of—office blood pressure (daytime blood pressure <135/85 mmHg or home blood pressure
<135/85 mmHg) achievement rate in patients with office BP <140/90 mmHg

Office blood pressure <140/90 mmHg (N=206)

Home blood pressure <135/85 mmHg Home blood pressure =>135/85 mmHg
Daytime blood pressure <135/85 mmHg 70 (33.9%) 19 (9.2%)
Daytime blood pressure =135/85 mmHg 77 (37.4%) 40 (19.4%)

www.cdc.go.kr 1396



