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 7.10   

: SAH=Subarachnoid hemorrhage, ICH=Intracerebral hemorrhage, ISC=Ischemic stroke 
 
Cost and Interventions 
 
   
    

  
  Tengs TO19   

 1 life-year (  7.3) 
 

 
 7.3  1 life-year  

Hypertension screening Cost/life-year 
Hypertension screening for men age 45-54 $5200 
Hypertension screening for asymptomatic men age 60 $11000 
Hypertension screening for asymptomatic women age 60 $17000 
Hypertension screening for asymptomatic men age 40 $23000 
Hypertension screening for asymptomatic women age 40 $36000 
Hypertension screening for asymptomatic men age 20 $48000 
Hypertension screening for asymptomatic women age 20 $87000 

 
   3    (clinic BP) 

 (home BP monitoring: HBPM)  24  (ambulatory BP 
monitoring: ABPM)   

  white coat hypertension 
   masked 

hypertension  white coat hypertension 
  masked hypertension 

  HBPM  ABPM 
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  Krakoff20  cost effectiveness  ABPM  
 ABPM  

 10.0-23.0  3.0-14.0 
 ABPM  10.0 

 (  300 )  
  
  
  Lovibond21  cost effectiveness  (  

  24 )   40 
 140/90 .   ABPM  cost effectiveness 

   56-323  
 QALY  (  0.006-0.022)  

 ABPM   140/90 .   
cost effectiveness  
   guideline   ABPM  

  white coat hypertension  mask hypertension  
  ABPM   

  ABPM  
 white coat hypertension    ABPM 

  white coat hypertension  
 ABPM    ABPM 

    guideline    
HBPM   ABPM  
 
  
    

 
  Wang22  cost effectiveness 

  meta-analysis  
  151   DALY  statin  

70,994   DALY   Oanh23 
    (1,891,505 VND/DALY) 

  (3,724,407-5,315,945 VND/DALY)  11,405,900 
VND/DALY  GDP per capita  (653 VND: 1 THB  11  2557) 
   cost effectiveness  

     
 (worksite)  

  
   

  Logan24  cost effectiveness of a worksite hypertension treatment program 
 

    
  DBP   cost effectiveness 
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   Khonputsa25  cost effectiveness 
 

 
  

  Maxwell26  meta-analysis  
 meta-analysis  Transcendental Meditation (TM) 

 
  

 
  
   CV risk  

 (cardiovascular disease: CVD)    (coronary 
heart disease: CHD)  CV risk 

 CV risk 27  
  Gert28  cost effectiveness 

 
 cost effective  Threshold €60,000/QALY  

   (
)    

 
  Devereux 29  cost effectiveness  (electrocardiography: 
ECG)  echocardiography  left ventricular hypertrophy (LVH) 

  echocardiography  sensitivity  98  ECG  
sensitivity  30.0 -57.0 

 LVH  12.0-40.0  LVH  echocardiography 
 ECG  

  Leese30  cost effectiveness  
 echocardiography (  ECG  LVH )  LVH 

 LVH  ECG  echocardiography  
  long term mortality & morbidity  quality of 

life  
  Fowler-Brown31  systematic review  coronary artery 
disease   exercise stress test   

  (cardiac catheterization)  
 (false positive)   Gibbons32  exercise test 

  maximal exercise test 
  

  
  carotid artery stenosis   
Derdeyn33  cost effectiveness  asymptomatic carotid stenosis 

  457,773   QALY  35,130  
  QALY   Yin34  
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cost effectiveness  60  asymptomatic carotid stenosis  39,495 
 QALY   

carotid endartectomy  
    LVH 

  echocardiography  
cost effectiveness  ECG   

  LVH  
 LVH   LVH 

  (morbidity)   (mortality)  
 

  carotid artery stenosis  
  1 QALY   

60   asymptomatic carotid stenosis  39,495  1 QALY 
    

   
  

  
 

 (Quality of Care)  
  

1.  
  
   4 (  2551-2552)7 

 68.0  20  (
)  12   15.3 

 1-5   2.3  5   14.3 
  (  7.11) 

    255335 
 15-74     1  5 (  22.2)   

35-74      
  1   35-74    26.8  35-74  
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 7.4       
  ( ) 

15-29 30-44 45-59 60-69 70-79 80  
 n=75 n=340 n=653 n=1,128 n=805 n=253 n=3,254 

 99.3 78.7 59.4 44.5 37.9 47.0 60.5 
 6.5 9.3 10.6 8.5 7.3 5.8 9.3 

 0 6.4 16.9 25.3 24.2 22.6 15.9 
 0.3 5.6 13.1 21.7 30.7 24.6 14.4 

 n=12 n=236 n=773 n=1,204 n=905 n=308 n=3,438 
 67.8 52.8 42.0 31.6 33.1 37.4 40.6 

 16.2 13.0 7.3 6.9 6.7 8.0 8.1 
 0 16.2 22.6 27.3 32.5 32.1 24.0 

 16.0 18.0 28 34.3 37.4 22.5 27.3 
 

 7.5      
        

  
      

 n=1,554 n=1,708 n=1,154 n=1,500 n=776 n=6,692 
 48.3 51.6 58.1 51.2 36.8 50.3 

 7.6 5.6 10.1 14.4 8.7 8.7 
 20.4 21.9 15.1 17.7 26.4 20.7 

 23.7 21.0 16.7 16.6 28.1 20.9 
 
 Aekplakorn36  Thai National Health Examination Survey (NHES)  2004  2009 

  18.2  39.5 
 33.0  59.4  

 4.8   14.4   10.8  27.2   
50.0   

  1.4   76.5   15.1  
 8.42  2553  3.9  

 
  
   2557 

 ( .)37  
   2553-2556 (  3)  
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 7.12  

 

2.  
  
    

 <140/90 .    
 130/80 .   .37  

  2553-2556 (  7.13)  (MedResNet)38 
 2 
 2556  

  2554-2556  (  7.14) 
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 7.14    

   2553-2555   
 
  
  4  2551-25527 

 ( )  
67.8     

 2553-2555  3  0.05 
  2555 

 (<140/90 . ) 
 

0.05 (  7.6) 
 

 7.6   
       2553-2555 

 2553 2554 2555 P-Value    
 55.7 58.6 66.6 < 0.001* 

 56.5 59.5 67.8 < 0.001* 
 51.8 57.1 63.7 0.002 

:  4  2551-2552 
 
  
  

 62.8  2553-2554 
 3   

 3   0.05 (  7.7) 
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 7.7    
      2553-2555 

 2553 2554 2555 P-Value       
 3,792 51.9 3,442 54.7 3,434 53.8 0.001 
 7,538 53.5 5,719 57.1 6,015 56.6 < 0.001* 
 13,946 58.7 19,628 62.0 20,475 62.8 < 0.001* 

:  4  2551-2552 
 
  2555 

 (<140/90 . ) 
 

 0.05 
 68.6 (  7.8) 

 
 7.8    

      (    2555) 

 
 

P-Value    
 ( )  ( )  ( ) 

<140/90 .  4,102 (64.3) 6,775 (63.6) 22,392 (68.6) < 0.001* 
140/90 .  2,282 (35.7) 3,874 (36.4) 10,235 (31.4)  

 6,384 (100.0) 10,649 (100.0) 32,627 (100.0)  
:  4  2551-2552 

 
  
   

 5.0   
1.3  0.5   2553-2554   2553  2554  

  3  
 0.05  0.05 (  7.9) 

 
 7.9  12  

 2553-2555 

 2553 2554 2555 P-Value       
 203 0.5 208 0.4 241 0.5 0.756 

 603 1.3 764 1.5 693 1.3 0.028 
 1,422 3.1 1,705 3.4 2,606 5.0 < 0.001* 
:  4  2551-2552 
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 ( )  
  

   
 

 1.         
 2.   ( ) 
 3.     
 4.     
 5.  
 6.    
 7.   
 
 39  
  7    

1.  <140/90 .  
2.  (follow up)  

 
3.  
4.  
5.  
6.  
7.  

 
   

   
   

1.  
  

  
  

 
 

  ABPM  
 white coat hypertension 

 (  )  
  white coat hypertension 

  
  ABPM  

    140/90  
.   160/100 .  (  1)   white coat 

hypertension   160/100 .   white coat 
hypertension  (  ABPM   white coat hypertension 

 160/100 .  )    ABPM 
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 ABPM 
 

   ECG 
  LVH  CAD  echocardiography  

 LVH  echocardiography 
  (  )  echocardiography 

   stable CAD  exercise stress test 
 

  asymptomatic carotid artery stenosis   
   

carotid artery stenosis  
     
Thai guideline40 NICE guideline4 JNC 8 guideline41  ESC/ESH Hypertension guideline42 

      
2.    registration 

   
   

1)   
 

2)   
 

3)  white coat hypertension  mask hypertension  
4)  LVH  
5)  asymptomatic stable CAD  
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 7.1 
 

 
   

    
 1.  
 2.  
 3.  
 4.  
 5.  
 
1.  
  

1)  (  7.10) 
42 

 

 7.10    

Category Systolic BP  
( . )  Diastolic BP  

( . ) 
 (optimal) < 120  < 80 

 (normal) 120 – 129 /  80 – 84 
 (high normal) 130 – 139 /  85 – 89 
  1 140 – 159 /  90 – 99 
  2 160 – 179 /  100 – 109 
  3  180 /   110 

Isolated systolic hypertension  140  < 90 
 

2) 43 
    18  

 (  7.11) 
 

 7.11   

 
  

/  
( . ) 

 
( . ) 

 
( . ) 

 (optimal) < 120  <80 
 

(135/85) 
 (normal) <120 80–84 

 (High normal) 120–129 /  85–89 

 1 (mild hypertension) 130–139 /  90–99 135-149/85-94 
 2  

( moderate hypertension) 
140–159 /  100–109 

 2  
  150/95  3 (severe hypertension) 160–179 /  110 

 180  <90 
:  1.     

 2.  80  
 daytime (08.00-22.00 .)  145/85 .  
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 1.1  
  1.1.1 Manual blood pressure measurement 
   
      30  

   5    
  40  

   
    arm cuff 

  cuff pressure   40.0   
80.0  
   

1.   arm cuff 
 2-3  ( .)   brachial 

2.  SBP   
brachial   2-3 .   SBP  

3.   stethoscope  brachial 
 SBP  20 .    2-3   

(Korotkoff sound phase I)  SBP  (Korotkoff sound phase V) 
 DBP 

4.    20/10 .  
    

  SBP   10 .   
5.    

 3   SBP  20 .   orthostatic 
hypotension 

 
 1.1.2   (ABPM) 
  cuff pressure   cuff  inflated 

   
  (  30 )   

  
     40 

 1.1.3  (HBPM) 
      

  ABPM  
white coat hypertension  

42 
     3-4  (  7 

)    
 5   2   1-2  
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1.2   
  4  42 

1.  
2.  target organ damage  Left ventricular hypertrophy , hypertensive retinopathy, 
 albumin: creatinine ratio  
3.  (   

)  10  
4.  

  cardiovascular event (CV event)  
   

1.  target organ damage 
2.  (    

)    
3.  (     ) 

   
  statin  

 
 1.3   
 42 

1.     
  

2.  
-  (polycystic kidney) 
-        
-    liquorice carbenoxolone vasoconstrictive nasal 

drop cocaine  gluco and minerocorticosteroids NSAIDs, erythropoietin cyclosporin 
-      (pheochromocytoma) 
-  (hyperalosteronism) 
-  

3.   
-   
-  
-  (   

) 
-  
-  
-  
-    
-  sleep apnea ( ) 
-  

4.  target organ damage   
- :      sensory  

 motor deficit   carotid revascularization 
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- :     revascularization 
   Atrial fibrillation 

- :     
- Peripheral arteries:  intermittent claudication 

  peripheral revascularization 
-   sleep apnea 
- cognitive dysfunction 

5.  
-  
-  
-   
-    

 
 1.4  
 42 

1.   
  2   1-2   2 

   target organ 
damage  (nice) 

2.  
2.1   cushing syndrome 
2.2   Neurofibromatosis (pheochromocytoma) 
2.3   (polycystic kidney) 
2.4   abdominal bruit (renovascular hypertension) 
2.5   precordial  chest murmur (Aortic coarctation, aortic disease, upper extremity 

artery disease) 
2.6   delayed femoral pulses  femoral 

 (Aortic coarctation, aortic disease, lower extremity artery disease ) 
2.7   2  (Aortic coarctation, subclavian artery stenosis) 

3.  target organ damage (TOD)  
3.1 : motor  sensory defects 
3.2 retina:  fundoscopic abnormalities 
3.3 : , 3rd  4th heart sound, heart murmurs,  

  apical impulse pulmonary rales  
3.4 :     4   

   ischemic skin lesions 
3.5  carotid:  carotid bruit 

4.   
4.1    
4.2   
4.3    costal margin (lowest rib)  

 iliac crest 
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1.5  
1.  (routine tests)   
 42 

1.1 fasting plasma glucose 
1.2 serum total cholesterol, HDL-C, LDL-C, fasting triglyceride 
1.3 serum electrolytes, creatinine  estimate GFR 
1.4 hemoglobin  hematocrit 
1.5 serum uric acid 
1.6 urine analysis: microscopic examination, dipstick test  blood  protein 
1.7 12-leads Electrocardiogram (ECG) 

2.    
 

2.1  HbA1c  fasting plasma glucose > 102 ./ .  
 

2.2  quantitative proteinuria (  dipstick )  urinary potassium 
and sodium concentration and their ratio 

2.3   24  
2.4 echocardiography 
2.5  holter monitoring  
2.6 carotid ultrasonography  peripheral artery  abdominal ultrasound 
2.7  pulse wave velocity 
2.8  ankle brachial BP index (ABI) 
2.9  fundoscopy 

3.  ( ) 
3.1      

resistant hypertension  
3.2    

  
 

1.6    
42 

1.  
2.  ( 55    65  ) 
3.  
4.  

- total cholesterol>190 /  ( ./ .) /  
- LDL>115 ./ . /  
- HDL<40 ./ .  <46 ./ .  /  
- triglyceride>150 ./ . 

5. FPG 102-25 ./ .  glucose tolerance test  
6.  (   30 / 2) 
7.    102 .    88 .  
8.  CVD    (  55  

 65 ) 
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 asymptomatic organ damage 
1.  pulse pressure ( )  60 .  
2.  Left ventricular hypertrophy  
3.  Left ventricular hypertrophy  echocardiography (LVM index  115 

/ 2    95 / 2 ) 
4.  carotid wall (IMT > 0.9 )  plaque 
5.  carotid-femoral PWV > 10 /  
6.  Ankle-brachial index  0.9 
7.  eGFR 30 – 60 / /1.73 2 
8.  microalbuminuria (30 – 300 /24 )  albumin-creatinine ratio (30-300 

/ ) 
 

  
1.  fasting plasma glucose  126 ./ .  2  /  
2. HbA1c  7% /  
3.  post-load plasma glucose > 198 ./ . 

 
 established CV  renal disease 

1. :     
2. :   angina pectoris   

 coronary revascularization 
3.   
4.   
5.  eGFR  30 / /1.73 2  

300 /24  
6.  advanced retinopathy:  hemorrhage exudate  papilledema 

 
 1.7  
  CVD    

 CVD  (  7.12) 
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 7.12  CV event     
       

 
 
2.  (secondary hypertension)  
  40   (BP>180/110 .  

 papilledema ) 40 
  creatinine   (labile) 

  pheochromocytoma   bruit 
  creatinine  ACEI  ARB  renovascular hypertension 

 hyperaldosteronism  cushing syndrome  
   (moon face)    
 (  7.13) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



ภาวะความดันโลหิตสูง (Hypertension)

Thailand Medical Services Profile 2011 - 2014

7-32

 7.13   

 
  
   

1. hypothyroidism  renin, angiotensin  aldosterone 
 

2. hyperthyroidism  thyroid hormone  metabolic rate 
    

3. obstructive sleep apnea  
    

4. coarctation of aorta  aorta 
    

5. acromegaly  growth hormone    
   

6.     estrogen  
NSAIDS COX-2 inhibitor  steroid    
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3.  
   guideline  (  7.14)41 
 

 7.14   guideline 

 
  
   (life-style modification)  

 
3.1  

   
  

    
   
  (  7.15) 
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 7.15   
   SBP  

45,46  18.5-24.9 ./ 2 5-20 .  
10  

 DASH diet46  ,  
 

 
8-14 .  

44,46  
2.4   6 

 
2-8 .  

47,48  
  

 30   
4-9 .  

49  2 drink 
  1 drink 

   
(1 drink   355 .  

 44 .) 

2-4 .  

 
  
  Dietary Approaches to Stop Hypertension (DASH) diet46  

   
 
 47,48 
     30  

   50-60   3-4 
  5-10 .  

 

 
 7.15  3 
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  (relaxing therapy)50,51 
    

     1  (30-90 ) 
 1.3-6.0 .  

 
  (multiple lifestyle interventions)52,53 
      

    
 4.2/2.7 .    

 50  2 drinks   1 drink 
  (1 drink   355 .   44 .)  

  14 drinks   9 drinks  
   

 60 120 .  (150 .)  20-40 .  (150 .)  30-50 
.  (330 .)   5-15 .  

 
  NEJM  255553  14  

   2  
 1  hazard ratio  0.99 (95% CI 0.95-1.04) 

 1   1 
 hazard ratio  1.01 (95% CI 0.96-1.07)  1  hazard ratio  0.95 (95% CI 

0.90-1.01)  2   
 44,46  2.4   6 

   44   6.3/2.2 .   100 mmol 
 (6 )   

  
 

 54,55  
  meta-analysis   2.3 

.    
 

  57,58  
  meta-analysis  

 2.1 .   
 

  meta-analysis  Whelton59  
  NICE guideline  
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3.2  
  

  
- Thiazide-type diuretic 
- Calcium channel blockers (CCBs) 
- Angiotensin converting enzyme inhibitors (ACEIs) 
- Angiotensin II receptor blockers (ARBs) 

   alpha-blocker, beta-blocker, methyldopa   
 

  
 (  7.16  7.17) 

   
 7.16  

 Compelling Possible 
Diuretic (thiazides) -  - Metabolic syndrome 

- Glucose intolerance  
-  
- Hypercalcemia 
- Hypokalemia 

Beta-blockers - Asthma 
- A-V block (grade 2  3) 

- Metabolic syndrome 
- Glucose intolerance  
-  active 
- COPD (  vasodilator beta-
blockers) 

Calcium antagonists 
(dihydropyridines) 

 - Tachyarrhythmia 
-  

Calcium antagonists 
(Verapamil , diltiazem) 

- A-V block (grade 2  3, 
trifascicular blockX  
- Severe LV dysfunction 
- Heart failure 

 

ACE inhibitors -  
- Angioneurotic edema 
- Hyperkalemia 
- Bilateral renal artery stenosis 

-  

Angiotensin receptor 
blockers 

-  
- Hyperkalemia 
- Bilateral renal artery stenosis 

-  

Mineralocorticoid receptor 
antagonists 

- Acute or severe renal failure    
  (eGFR < 30 ml/min) 
- Hyperkalemia 

 

  
 
 



ภาวะความดันโลหิตสูง (Hypertension)

การแพทยไทย ๒๕๕๔-๒๕๕๗ First Edition

 7

7-37

39 
   

 (  7.17)  2   
 

 7.17   
 asymptomatic organ damage 

LVH ACEIs , CCBs , ARBs 
Asymptomatic atherosclerosis CCBs , ACEIs 
Microalbuminuria ACEIs , ARBs 
Renal dysfunction ACEIs , ARBs 

 clinical CV event 
Previous stroke  
Previous MI  Beta-blockers , ACEIs , ARBs 
Angina pectoris Beta-blockers , CCBs 
Heart failure Diuretics , Beta-blockers , ACEIs , ARBs, minerocorticoid receptor 

antagonists 
Aortic aneurysm Beta-blockers 
Atrial fibrillation  
    - Prevention ARBs , ACEIs , Beta-blockers , minerocorticoid receptor antagonists 
    - Ventricular rate control Beta-blocker , non-DHP CCBs 
ESRD/Proteinuria ACEIs , ARBs 
Peripheral artery disease ACEIs , CCBs 

 
Isolated systolic hypertension Diuretics , CCBs 
Metabolic syndrome ACEIs , ARBs , CCBs 
Diabetes mellitus ACEIs , ARBs 
Pregnancy Methyldopa , Beta-blockers , CCBs 
Blacks Diuretics , CCBs 

 
4.  
   silent killer 

  
    

  
 (  7.18)41 

 
 7.18  

( . )  SBP DBP 
< 140 < 90  1  

140-159 90-99  2  
160-179 100-109  1  

 180  110  
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5.  
 5.1 3 
  
    

       
     

     
  

  
  

  
    

   
 beta blocker  

  
   

  
   

  
   

    
     

   
 web internet  

 
5.2   

  
   

    
   

  
   

    
  

      
   

    
  93.0   87.0  
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