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PONGCHAIDECHA, Ph.D.  107 pp. 

 The main objective of this study was to evaluate the effects of pharmaceutical care on 
drug-related problems (DRPs) in hemodialysis patients, comparing before and after pharmacist 
intervention.  This quasi-experimental study was conducted at the hemodialysis center at 
Pranungklao Hospital.  All hemodialysis patients were included.  Data were collected between June 
15 – October 3, 2009.  Patients received pharmaceutical care including medication counseling, 
identifying, preventing, and resolving DRPs, and education on dietary and lifestyle modification.  
Each patient was followed-up every week for 16 weeks.  24 hemodialysis patients were included.  
The patients took 10 to 19 medications, amouting to 16 to 57 tablets daily.  At the beginning of the 
study, it was found that 21 patients have DRPs (88%, 45 problems).    At the end of study period, the 
number of  patients with DRPs was reduced to 5 (21%, 7 problems).  From the total of 100 DRPs, 
the most frequently found DRPs was non-compliance (68%).  The second and third most common 
DRPs were drug interaction and need for additional drug therapy (12% and 9%, respectively).  For 
the non-compliance problem, when compared with the beginning of the study, there was significant 
reduction in the number of patients with non-compliance problem (21 patients v.s. 4 patients, P < 
0.001).  Level 1 severity DRPs (medication related problem occurred without harm to patient and 
without necessitating change in medical treatment) was most frequently detected.  It was found that 
most patients accepted and complied with pharmacist’s advices (84%).  Physicians accepted 90% of 
all number of pharmaceutical care services.  Most patients were satisfied with pharmaceutical care 
services. 
 The results of this study suggest that pharmaceutical care may reduce and 
prevent DRPs and improve patient compliance in hemodialysis patient. 
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 1 

 

 

 

  (Chronic kidney disease, CKD) 

  

 3    

(Glomerular filtration rate, GFR)  120   

 5  (End stage renal disease, ESRD  End stage 

kidney disease, ESKD)  GFR  15   

 (Joy, Kshirsagar, and Paparello 2005:799, 804)  

 (Hemodialysis)  

    

 (Continuous ambulatory peritoneal dialysis)  (Kidney 

transplantation)  (   2549:2) 

      

   (metabolic acidosis)   (anemia) 

      

      

        

    

 (drug related problems; DRPs)  (   2549:46)  

 Anderson et al. (1982:1306)  7 

   Kaplan et al. (1994:317)  12   

 Manley, Drayer, and Muther (2003:6)  12  

 15  (dose per day)    

   (Phosphate binder)   (Bicarbonate)    

Erythropoietin    (   2542:13-15)  

1

 
 
 
 

 
 
 
 

 
 



2 

    Kaplan et al. 

(1994:317)   

 67   3.4   

 63   

  

 (narcotic analgesic)  Cleary et al. (1995:1897) 

 13   

  6.7  2.6    

 Grabe et al. (1997:117,120) 

   49   1    126 

     27.5  

 (calcium acetate)  (calcium lactate) 

   Anderson et al. (1982:1306-1307) 

 1,023   

 (  15.2)    

    70 

   30   

  (  12  9 

) 

 

  

   

   (Cleary et al. 1995:1899) 

  

 (Kaplan et al. 1994:321-322; Alkatheri 2004:55;   2542; 

   2005;   2549;   2550;  , 

    2552) 

  458   

  

 
 
 
 

 
 
 
 

 
 



3 

  

 ( .)   

 2536   8       

   2      1   

 300 /    40 /   

   3 

 7  (  2550:44-45)  

 25   (  2552)  

   

 

    

    

        

  

      

  

 

 

 

   

 

    

   

   

 

 

 1.   
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 2.   

 

 

 

 

  15   3  2552   16  

 

 

 1.    (Pharmaceutical care)  

  

  

  

 (Cipolle, Strand, and Morley 1998:13)  

  

  

  

 

 2.    (Drug related problems, DRPs)  

   

Cipolle et al.   8   

 (Cipolle et al. 

1998:75,82-83)   

  2.1   (Need for additional drug therapy)  

 

   -      

   -      

   -    

   -     

 

  2.2   (Unnecessary drug therapy)   
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   -    

   -      

   -     

 

  2.3   (Wrong drug)   

   -    

   -    

   -    

   -    

   -      

   -      

   -     

 

   -     

 

  2.4   (Dosage too low)   

   -    

 

   -    

   -      

 

   -    

  2.5   (Adverse drug reaction) 

 

   -    

   -    

   -    

   -    idiosyncratic reaction 

  

 Naranjo’s algorithm (Naranjo et al. 1981:240) 

 
 
 
 

 
 
 
 

 
 



6 

  2.6  - , - , -  (Drug-

drug, drug-food, drug-laboratory interaction)   Cipolle et al. (1998:96) 

  

 Drug Interaction Facts  

Tatro (2009:xiv-xv)  

  2.7   (Dosage too high)   

   -    

   -    

   -    

   -      

 

   -    

 

  2.8   (Non-compliance)   

   -    

   -    

   -    

   -    

   -    

 
 
 
 

 
 
 
 

 
 



 
 

  2 

 

 

 

        

        

    

  

  

 

 

  (Joy, Kshirsagar, and Paparello 2005:799, 804) 

  (Chronic kidney disease, CKD) 

  

 3    

(Glomerular filtration rate, GFR)  120    

  5    

1   5  (End stage 

renal disease, ESRD  End stage kidney disease, ESKD)  GFR  15 

   

 

7
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 1   

 

 Glomerular Filtration Rate  

in ml/min per 1.73 m2 Body Surface Area 

1  90 

2 60-89 

3 30-59 

4 15-29 

5 <15  

( ) 

 

  (   2549:2-8;    2005)

     

3.2 – 7.6    (   )  

   . . 2544 

 336  (per million population; pmp)   

(331 pmp)   (262 pmp)  

 2547   121   

 53.2   

 40 – 70      

52.1:47.9    

   (   

  )   . . 2544 

  406,081   

 219,180    ( ) 

75,777    14,895  2547 (

 2547)    

  ( )   

 1,722   

  1,423   
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 (1,403 )  

 2547   236  

 

  (   2549:10-12) 

      

. . 2539 

 42  32     

   glomerulonephritis   

  glomerulonephritis 

   glomerulonephritis   

   glomerulonephritis   

1  3  

   . . 2544    

 30  1  3     

  45.3   38.1   37.0   36.2 

     

  

    30 

1  3     18.2 – 19.6   

glomerulonephritis  16.6 – 21.2   

 

  (   2549:12-14) 

   

   3   

 1.    (Hemodialysis)  

    

   90   

 (215,000 )  (190,000 )  

 7,323   82.9    80 

 
 
 
 

 
 
 
 

 
 



10 

 2    4–4.5    

50.9  49.1 

 2.    (Continuous ambulatory peritoneal dialysis) 

  

 (peritoneal membrane)     

 (  10)     

  5 

   . . 2544  

1,485   17.1    80 

 4   1,500-2,000   

 52.4  47.6 

 3.    (Kidney transplantation) 

   (living related kidney 

transplantation)  (cadaveric donor kidney transplantation)  

 . . 2515  200   

 . . 2545  2,459   

 54.5  45.5   

 

   

     

   metabolic acidosis     

secondary hyperparathyroidism   (Anemia)    

      

      (Phosphate binder)  

 (Bicarbonate)    Erythropoietin    

 1.   (   2004:132-133)  

      

          

 2,000   
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       1  

1,000    1      

500    1,500     

  

   thiazide diuretic  loop diuretic   

 thiazide diuretic  creatinine clearance  30 

   loop diuretic    

potassium-sparing diuretic   

 

    

    

 130/80     

 125/75    2 

   ACEIs   ACEIs 

 calcium channel blocker (CCB)  beta blocker  

 ACEI    serum creatinine  30 

 baseline  2-4   ACEI 

     ACEI  

 ACEI  33  

GFR  11-30    ACEI 

   

   2 

  1  CCB    

 non-dihydropyridine  diltiazem  verapamil  

  

   CCB  

non-dihydropyridine  dihydropyridine  
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 4  beta-

blocker  alpha-blocker 

 2.  metabolic acidosis (   2004:131-132;   

2549:53-54) 

   metabolic acidosis   

        

   bone demineralization   

 22 mEq/L    Sodium 

bicarbonate   anion gap   

  

    

    sodium overload, rebound alkalosis  extravasation   

    

  

   

 ( )   

    

    325  4 

 4       

  HCO3 (mEq) = 0.5 x Wt (kg) x [24 – serum HCO3 (mEq/L)]     

   maintenance dose  12-20 mEq/day 

    

    

  

  

 

 3.    secondary 

hyperparathyroidism  (   2549:49-53;   2004:127-131) 
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   soft tissue 

calcification        

     

(cardiac arrhythmia)     

   

    

    

 calcitriol (  1,25-dihydroxycholecalciferol)   

    

   secondary 

hyperparathyroidism    1 

     (osteosclerosis)     

  3.1   

       

           

       800 -1,000   

  

 3.5-5.5     

  

     

    

    

  

   

     

          

fluoroquinolone      

   1  2 
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   4.0 

/     

    

 (Ca x P)    Ca x P   

 soft tissue calcification  

      Ca x P 

    

  

 (parathyroid)  

secondary hyperparathyroidism    

 (PTH)     

 vitamin D analogs  hyperparathyroidism   

 2 

 

 2   

   

 

  

 (Ca) * 9.5-10.2 /  

 (PO4) 3.5-5.5 /  

Ca x P < 55 

 (PTH) 150-300 /  

 

*   (alb)  4.0 /   

  corrected calcium = [(4.0-alb) x 0.8] + measured calcium 
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    osteomalasia, dementia, microcytic anemia, muscle weakness   

 calcium phosphorus product  70 mg2/dL2   

      

 sevelamer 

   

 sevelamer  

      

    sevelamer 

 low density lipoprotein-cholesterol (LDL-C)  30    high density 

lipoprotein-cholesterol (HDL-C)  18  

 23 

    Lanthanum carbonate (Fosrenol®) 

  

    

 

  3.2  secondary hyperparathyroidism 

    Secondary hyperparathyroidism   

Alphacalcidol (1-alpha hydroxy vitamin D3)   

     

calcium set point  secondary 

hyperparathyroidism   

     

  

  

    

 metastatic calcification  Ca x P   

    iPTH   

   PTH  300   
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 5.5     

9.5   

 ( )     

   calcitriol (Rocaltrol®)  alphacalcidol (One-alfa®) 

    IV  oral   

   2  daily dose  pulse therapy  

 pulse therapy  daily dose  

 daily dose   1-2  

      iPTH   iPTH 

 30%  baseline      iPTH 

 60%  baseline      iPTH 

 30%  60%  baseline   

 

     

    

  

  

   Al(OH)3  sucralfate 

    hyperparathyroidism  

 1-3    iPTH 

   3-6  

 4.  (Anemia)  (   2004:126-127;   

2549:57-59; National Kidney Foundation 2006) 

     

 (ventricular hypertrophy)  

     

 2   27.3  

 normocyclic, normochromic anemia 

 erythropoietin (EPO)    
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 (severe hyperthyroidism)   

 

     (hemoglobin, 

Hgb)  11   (Hematocrit, Hct)  33  

 Hct  33   

 Hct  33-36  Hgb  11-12 

        

 

       EPO  

   

     Ferrous fumarate  

  

 200 /    enteric 

coat  

 100 /    

   (bioavailability)   

  

    

 

      Ferrous hydroxide sucrose complex  Ferrous 

saccharate (iron sucrose) inj 100 mg/5 ml (Fe-Back)  K/DOQI  

1,000    8-10    absolute iron 

deficiency  (serum ferritin  100 /   TSAT  20)  

 1 course  TSAT  20 /  serum ferritin  100 /

 

   maintenance dose  25-100 /  

 iron balance    ESA  Hct/Hgb 

   iron maintenance dose   

  ESA   
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 iron overload   TSAT  50  ferritin  800 

/    iron indices  3     

TSAT  50  ferritin  800 /   

 

  Erythropoiesis Stimulating Agents (ESA)  

     EPO  

   ESA  epoietin (EPO)    

   onset   

 5-7    Hgb  Hct  2-6 

     

  National Kidney Foundation’s Disease Outcomes Quality Initiative (NKF-

K/DOQI)   

Hct  33-36  Hgb  11-12    

 Hct  Hgb  

   Hct  30  Hgb  10 /   

 EPO    

 stool guaiac test  active GI bleeding 

 

   EPO  150-300 / /   

 2  3     

 EPO     

   EPO  Eprex, Hemax 

 Recormon   EPO  30,000 /   

 EPO   

  -    Hb  1 g/dL  2   Hb  12 

mg/dl  EPO  25% 

  -    Hct  8%   EPO  25% 

  -    EPO  1   Hct 

 2%  EPO  50% 
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  -    Hct  4%   Hct  Hb 

  EPO   

      

       ( )   

     

   ESA   

    Hct, iron, ferritin, total iron binding capacity 

(TIBC), percent transferring saturation (TSAT), ,  

   

 

 3   ESA  

 

  

Hct *  33-36 

 1.5-3.5  2  

correction phase 

Hgb * 11-12 /  (  13 / ) 

Serum ferritin **  200 /  

Transferring saturation ***  20 

 

 * Hct  Hgb   

       B12   bone 

marrow fibrosis       

  hyperparathyroidism        

   ACEIs  theophylline 

   ESA  

 ESA    Hct  8  1    

Hct  Hgb    

 ** Ferritin  acute phase reactant       

  malignancy 
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 *** TSAT = serum iron x 100 / total iron binding capacity 

 

 5.   (   2004:131) 

    

      

  

 6.5 mEq/L    

  (ventricular fibrillation)    

 4.5-5.5 mEq/L  

            

    

   6 

mEq/L        sodium polystyrene sulfonate   

sorbitol     15-30 

   2  3    2-4     

    

   calcium polystyrene sulfonate  

   angiotensin converting enzyme inhibitor 

(ACEI)  angiotensin II receptor blocker (ARB)  

 

 6.   (   2004:133) 

   Modification of Diet in Renal Disease (MDRD) 

 0.6  1   

 (High Biological Value; 

HBV)     
 7.   (   2004:133) 
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 250  oxalate 

    

 8.   (   2004:133) 

  

  

   

LDL  100   

     statin 

   statin 

   statin 

   statin  

   1  bile acid 

sequestrant  niacin  LDL 

 

 

 

   

        

   

(drug related problems; DRPs)  (   2549:46)   

Anderson et al. (1982:1306)  7   

 Kaplan et al. (1994:317)  12    

Manley, Drayer, and Muther (2003:6)  12  

 15  (dose per day) 

    Kaplan et al. 

(1994:317)   

 67   3.4 

   63   

  

 (narcotic analgesic)  Cleary et al. (1995:1897) 
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 13   

   6.7  2.5    

 Grabe et al. (1997:117,120) 

   45   1    126 

     27.5  

 (calcium acetate)  (calcium lactate) 

  Anderson et al. (1982:1306-1307) 

 1,023   27    

 (  15.2)  

      70 

   30 

   (drug duplication) 

 (potential dosage error)   12  9  

 

  

   

   (Cleary et al. 1995:1899) 

 

 

 

  Kaplan et al. (1994:321-322) 

 (Focused drug therapy review program; FDTRP)   

 114   85   

 76   70   

 

 Alkatheri (2004:55) 

   

  4 

   Kaplan  Mason  216  

24      (Drug under utilization)  86.7  
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  66.7   76   Grabe 

 126  45     93   

 7   81   Tang  205 

 55    (Drug selection)  32  

 (dose selection and therapeutic monitoring) 

 24   91.7   St. Peter  

872   ( )   (Pharmacokinetic)  

 40   15.4   95  

 

     (2542) 

     

 63    4   

         

   4     

  

    

  

    

  

 

    (2005)  (quasi-

experimental study)   

  10    

1  1  8   

  

 non-adherence    

   Hematocrit, Hemoglobin, Calcium, Phosphate, Albumin, Bicarbonate  

Potassium    

 32    3  (  90.3)  

 
 
 
 

 
 
 
 

 
 



24 

        

      

   (  37)  (  12.7)  

    

    

    

 

   (2549)  (one group pretest-post test 

experimental study) 

    16   

    

   2.06 

 1   

 42.42   24.24  

 1  4  

   90.90  

    

   (2550) 

    25  

 1       

     1   

  

    

    

   

   (

)  (

)   72   

 Schneider   (  58.3)  1 
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 4   1 

  azathioprine  allopurinol 

  

   100   92.9 (26 )  

 6,546    (Erythropoietin) 

  9,600  

    (2552)  

   

 16    1     

  

  (  38.5)  

  

 (  30.8  23.1 )    

 96.5  

   

   77.5  

  

  

 (2 ) 

   

 

 

   

(   2546:116-118) 

 1.    (medical record) 
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 2.     

    

   

 3.    drug profile   

     

    

 

 4.   

         

   

 5.    

 6.    (drug therapy monitoring)  

  

     hematocrit  electrolyte      

 3      parathyroid hormone   iron study    

      

   

 7.    (counseling)   

      pill box    

       

 

 8.    

 9.     (therapeutic drug monitoring) 

 10.   

 

 

  

(   2546:123-124) 
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 1.    

 

 2.     

        

   

  -    prazosin  doxazosin 

   

  -    calcium carbonate 

    

   

 3.        

  -       

  -    calcium polystyrene sulfonate  sodium polystyrene sulfonate 

   

  -     

      

   

  -    

     

  -   

    

    

  

 

 4.         

        

    

  

   2      enalapril 

 20    1   2    
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   10.00 .  

 enalapril    16.00 .  

    

 1      

 1   2    

       counseling 

technique    

 5.        prazosin  doxazosin 

        

    

  

 6.       

  

      erythropoietin     

   

         

  

 

 

 
 
 
 

 
 
 
 

 
 



 
 

  3 

 

 

     

   

 

 

1.     

        

    

    458   

   

2536   8         

 2      1   

 300 /    40 /   

   3  7  

(  2550:44-45)   25 

  (  2552)   1   

 1  

 

  

      

    

    

   

 

2.   

  

 15   3  2552 

29

 
 
 
 

 
 
 
 

 
 



30 

3.   

     

  

    

  (  )   

 3.1    

  3.1.1    (patient chart) 

                    

            

   

  3.1.2   

  

  (  ) 

  3.1.3   

   

 3.2   

    

 1   

 16   

   

     

  3.2.1     

  

 8  Cipolle et al. (1998:77)  

   -   (Need for additional drug therapy) 

   -   (Unnecessary drug therapy) 

   -   (Wrong drug) 

   -   (Dosage too low) 

   -   (Adverse drug reaction) 
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   -  - , - , -  (Drug-

drug, drug-food, drug-laboratory interaction)   Cipolle et al. (1998:96) 

  

 

   -   (Dosage too high) 

   -   (Non-compliance) 

    

   3.2.1.1   

      

 

   3.2.1.2     

    

 

   3.2.1.3     

       

   3.2.1.4   

  Naranjo’s 

algorithm (Naranjo et al. 1981:240) 

   3.2.1.5 

  

    Tatro (2009:xiv-xv) 

   3.2.1.6  Show and tell 

questions 

  3.2.2   

Schneider et al. (1995:2416)   6  

    1    

   

    2      
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    3      

 

    4      

 

    5      

 

    6     

  3.2.3  ( ) 

 Naranjo’s algorithm (Naranjo et al. 1981:240)  

 (  )  

  

   > 9  = Certain  

   5 – 8  = Probable  

   1 – 4  = Possible  

   < 1  = Unlikely  

  3.2.4  ( )  

 Drug Interaction Facts  Tatro (2009:xiv-xv) 

    

    

    

 

    (Severity)  

 3  

   -  Major 

 

   -  Moderate 
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   -  Minor   

  

 

    (Documentation)  5 

 

   -  Established 

 

   -  Probable 

 

   -  Suspected   

   

   -  Possible    

   -  Unlikely 

 

    

(Significant rating)   2   

    

 5   4 

 

 4   

 

 

(Significant rating) 

 

 (Severity) 

 

(Documentation) 

1 Major Suspected  

2 Moderate Suspected  

3 Minor Suspected  

4 Major/Moderate Possible 

5 Minor 

  

Possible 

Unlikely 
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  3.2.5     
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(N=24) 
 

  

  

9 

15 

37.50 

62.50 

   (mean  SD) 56.0  16.6  (  30 – 88 ) 

  

  

19 

5 

79.17 

20.83 

 

    1.  

    2.  

    3.  

    4.  

    5. Gout 

    6. Cirrhosis HCV 

    7. Hypothyroidism 

    8. Renal stone  

 

18 

10 

4 

2 

1 

1 

1 

1 

 

75 

41.67 

16.67 

8.33 

4.17 

4.17 

4.17 

4.17 

  [median (range)] 14 (10-19) 

/   [median (range)] 32 (16-57) 

 

1.  

 Calcium channel blockers 

 Alpha-blockers 

 Beta-blockers 

 Angiotensin-converting enzyme (ACE) 

inhibitors 

 Angiotensin II receptor blockers 

 Vasodilators 

 Central alpha-adrenergic agonists 
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18 
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8 
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2.  (Diuretics) 
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3.  hyperphosphatemia 

 Phosphate binders: Calcium carbonate,  

 Aluminium hydroxide gel ( ) 
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4.  metabolic acidosis 

 Sodamint ®  (Sodium bicarbonate) 
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5.  secondary hyperparathyroidism 
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  (  91.67)   Sodamint ®  (Sodium 

bicarbonate) (  83.33) 

 

 2   

 2.1   

  2.1.1  

    24 

   23  (  95.83)  

 100    1 (

)   (  4, 8, 12  16)  
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  1  4  8  
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16 

 (N=24) 

21 10 11 8 5 
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87.5 41.67 45.83 33.33 20.86 

 

45 12 18 12 7 
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  2.1.2  

    

Cipolle et al. (1998:77)  8    16 

 100       

  - , - , -   

   8 
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( )  

(N=24) 

 (Need for additional 

drug therapy) 

9  (9.00) 8 

 (Unnecessary drug therapy) 6  (6.00) 5 

 (Wrong drug) 0  (0.00) 0 

 (Dosage too low) 0  (0.00) 0 

 (Adverse drug 

reaction) 

1  (1.00) 1 

- , - , -

 (Drug-drug, drug-food, drug-laboratory 

interaction) 

12  (12.00) 12 

 (Dosage too high) 4  (4.00) 3 

 (Non-compliance) 68  (68.00) 22 

 100  (100.00)  
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)  32  ( )   Anderson et al. 
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Kaplan et al. (1994:317)  12    Manley et al. 
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(dose per day)     (2542:36)  8.65  2.23 
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(calcium lactate)    Anderson et al. (1982:1306-1307) 
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 (drug duplication)  (potential dosage 
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 3   90.3  (  10 )     
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 Tang et al. (1993, quoted in Manley and Carroll 2002:47) 
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-  ................................................................................................... HN ……………………….. 
 

 
Drug & Dosage regimen 

           
Note 
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Laboratory Test 

-  ................................................................................................... HN ……………………….. 
 

Test Normal             

FBS 70-110 mg/dl             

BUN 7-20 mg/dl             

Cr 0.7-1.5 mg/dl             

Uric acid 3.4-7.0 mg/dl             

ALB 3.8-4.8 g/dl             

Ca 9.0-11.0 mEq/l             

P 2.5-4.5 mEq/l             

Na 136-145 mEq/l             

K 3.5-5.1 mEq/l             

Cl 98-107 mEq/l             

HCO3 22-29 mEq/l             

WBC 5.0-10.0             

RBC 4.4-5.2             

Hb 12.5-14.4             

Hct 42.9-49.1 c/mm3             

Plt 150-400 c/mm3             

              

              

              

              

              

              

              

              

              

              

              

ClCr 120 ml/min             
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 .................................................................  ..................................................... 

 ...................................................... 
 

  

Naranjo’s algorithm  
 

ADR probability scale     

1. ADR  

 

+1 0 0  

2. ADR  +2 -1 0  

3. ADR  

 

+1 0 0  

4. ADR  +2 -1 0  

5. ADR   

 

-1 +2 0  

6. ADR  -1 +1 0  

7.  (  ) 

 

+1 0 0  

8. ADR 

 

+1 0 0  

9. 

/  

+1 0 0  

10. 

 (  /Lab) 

+1 0 0  

    

 

  > 9 = Certain  

  5 – 8  = Probable  

  1 – 4  = Possible  

  < 1 = Unlikely  

   .......................................... 

  ............................................ 
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 1.    

 2.   Calcium carbonate 

 3.   Aluminium hydroxide 

 4.   Alphacalcidol (1-alpha hydroxy vit D3), Calcitriol (1,25 dihydroxycholecalciferol) 

 5.   Ferrous fumarate 

 6.   Ferrous saccharate (iron sucrose) inj 100 mg/5 ml (Fe-Back)  (Ferrous hydroxide  

  sucrose complex) 

 7.   Folic acid 

 8.   Erythropoiesis Stimulating Agents (ESA) 

 9.   Sodium bicarbonate 

 10.  Calcium polystyrene sulfonate (Kalimate) 

 11.  Allopurinol 

 

1.   

     

          

  

   thiazide diuretic  

loop diuretic   thiazide diuretic  creatinine clearance 

 30    loop diuretic   

 potassium-sparing diuretic   

 

   

    

 130/80     

 125/75    2 

   ACEIs   ACEIs 

 calcium channel blocker (CCB)  beta blocker  

 ACEI    serum creatinine  30  
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baseline  2-4   ACEI   

   ACEI   ACEI 

 33  GFR   

11-30    ACEI   

 

  2  

 1  CCB    non-

dihydropyridine  diltiazem  verapamil  

    

 CCB  non-dihydropyridine 

 dihydropyridine  

    

 4  beta-blocker  alpha-

blocker 

    

 1.1  Angiotensin-converting enzyme (ACE) inhibitors  

    captopril, enalapril, quinapril, ramipril, perindopril 

    , hypotension 

 volume depletion , ,  bilateral renal 

artery stenosis  stenosis of the artery , angioedema, hyperkalemia 

 potassium supplements  potassium-sparing diuretics, mild-to-moderate loss of 

taste, hepatotoxicity, pancreatitis,  blood dyscrasias  renal damage 

,  2  

3 ,  lithium   

 1.2  Angiotensin II receptor antagonists 

    losartan, candesartan, irbesartan, valsartan, olmesartan, 

telmisartan 

     ACE inhibitors    

 angioedema, loss of taste  hepatic dysfunction 
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 1.3  Beta-blockers 

    atenolol, metoprolol, propranolol, carvedilol, bisoprolol 

    , angina pectoris, post myocardial infarction 

       heart block  2  3   

cardiogenic shock 

      

        

 

    

 

        

   2  

    fatigue, depression, bradycardia, impotence, exercise 

tolerance , congestive heart failure,   peripheral arterial insufficiency ,  

 allergic reactions, bronchospasm,  

hypoglycemia , Raynaud’s phenomenon, insomnia, vivid dreams  hallucinations, acute 

mental disorder,  serum triglyceride ,  HDL cholesterol , 

 exacerbation of angina and myocardial infarction 

 1.4  Loop diuretics 

    furosemide    dehydration, circulatory 

collapse, hypokalemia, hyponatremia, hypomagnesemia, hyperglycemia, metabolic alkalosis, 

hyperuricemia, blood dyscrasias, , hypercholesterolemia, hypertriaglyceridemia  

 1.5  Calcium-channel blockers: verapamil &diltiazem 

    dizziness, , ,  (  

verapamil), AV block, bradycardia, heart failure, diltiazem  lupus-like rash  

 1.6  Dihydropyridine calcium-channel blockers 

    amlodipine, nifedipine, manidipine, felodipine, lercanidipine 

    dizziness, , peripheral edema (  

verapamil  diltiazem ), flushing, tachycardia, , gingival 

hyperplasia 
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 1.7  Alpha-adrenergic blockers 

    prazosin, doxazosin 

    syncope  (  terazosin  

doxazosin), dizziness  vertigo, , , fluid retention, , , 

anticholinergic effects, priapism 

 1.8  Central alpha-adrenergic agonists: methyldopa 

    , , depression, , orthostatic 

hypotension, bradycardia, heart block, autoimmune disorder  colitis  hepatitis, hepatic 

necrosis, Coombs’ positive hemolytic anemia, lupus-like syndrome, thrombocytopenia, red cell 

aplasia, impotence 

 1.9  Central alpha-adrenergic agonists: clonidine 

     methyldopa 

, bradycardia, heart block, rebound hypertention  

 1.10  Direct vasodilator: hydralazine 

    Tachycardia, aggravation of angina, , dizziness, 

fluid retention, , lupus-like syndrome, hepatitis 

 1.11  Direct vasodilator: minoxidil 

    Tachycardia, aggravation of angina, marked fluid retention, 

pericardial effusion,   

 

2.  Calcium carbonate 

   

    

    

   

   

 

     

        fluoroquinolone  
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 1  2 

 

 

3.  Aluminium hydroxide 

   

    

     

  

 

 

    

    osteomalasia, dementia, microcytic anemia, 

muscle weakness  

 

4.  Alphacalcidol (1-alpha hydroxy vitamin D3) 

  Secondary hyperparathyroidism  

    

 calcium set point 

 secondary hyperparathyroidism   

     

  

  

  

   Al(OH)3  sucralfate 

 

5.  Ferrous fumarate 

   

  

 200 /    enteric coat  

 100 /    
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  (bioavailability)   

  

    

   

aluminium hydroxide  calcium carbonate 

 

6.  Ferrous saccharate (iron sucrose) inj 100 mg/5 ml (Fe-Back)  (Ferrous hydroxide sucrose 

complex) 

 K/DOQI  1,000    8-10 

   absolute iron deficiency  (serum ferritin  100  

/   TSAT  20)   1 course  TSAT 

 20 /  serum ferritin  100 /  

  maintenance dose  25-100 /  

 iron balance    ESA  Hct/Hgb   

 iron maintenance dose   

  ESA    

iron overload   TSAT  50  ferritin  800 /

   iron indices  3     TSAT 

 50  ferritin  800 /   

 

               

             

 

7.  Folic acid 

  megaloblastic  macrocytic anemia  

(folate)   pernicious, aplastic  normocytic anemia 

  folic acid   phenytoin, primidone, para-

aminosalicylic acid  sulfasalazine   folate   

   phenytoin   folic acid 

 phenytoin   phenytoin  
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    (  1%)   

 

8.  Erythropoiesis Stimulating Agents (ESA) 

  ESA  epoietin (EPO)   

   EPO   

   onset   

 5-7    Hgb  Hct  2-6   

   

 National Kidney Foundation’s Disease Outcomes Quality Initiative (NKF-K/DOQI) 

  Hct 

 33-36  Hgb  11-12     

Hct  Hgb  

  Hct  30  Hgb  10 /   

 EPO    

 stool guaiac test  active GI bleeding 

 

  EPO  150-300 / /   

 2  3     

 EPO     

   EPO  Eprex, Hemax  Recormon  

 EPO  30,000 /    incremental dose  EPO  

 -    Hb  1 g/dL  2   Hb  12 mg/dl 

 EPO  25% 

 -    Hct  8%   EPO  25% 

 -    EPO  1   Hct 

 2%  EPO  50% 

 -    Hct  4%   Hct  Hb 

  EPO   
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       ( )  

     

  ESA   

    Hct, iron, ferritin, total iron binding capacity (TIBC), 

percent transferring saturation (TSAT), ,   

 

 17  ESA  

     

 

  

Hct *  33-36 

 1.5-3.5  2 

 correction phase 

Hgb * 11-12 /  (  13 /

) 

Serum ferritin **  200 /  

Transferring saturation ***  20 

 

 * Hct  Hgb   

       B12   bone 

marrow fibrosis       

  hyperparathyroidism        

   ACEIs  theophylline  

   ESA  

 ESA    Hct  8  1   

 Hct  Hgb    

 ** Ferritin  acute phase reactant       

  malignancy 

 *** TSAT = serum iron x 100 / total iron binding capacity 
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9.  Sodium bicarbonate 

  anion gap   

 ( )    

   

    325  4  

 4        

 

10.  Calcium polystyrene sulfonate (Kalimate) 

  potassium  (  )   sodium 

polystyrene sulfonate  sodium overload  

  ( )  

    

  

      

      

    

 

11.  Allopurinol 

   Hyperuricemia  

     uricosuric 

agents  probenecid    creatinine clearance < 

50 /    asymptomatic hyperuricemia   

 gout  urate nephropathy 

 

 

 

1.    .  “  

 .”     

     ,  2542. 
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2.   .  “ : .”   

   9 (  2547) : 125-136. 

3.   .  “ .”   

 Practical Dialysis, 1129-1148.   ,       

 , .  : Text and Journal Publication Co.,Ltd., 2545  

 [ ].   14  2553.   http://www.kidneychula.com/ 

 kidney_book_Practical-Dialysis.php 

4.   .  “ .”    

 , 115-131.    ,  

 .  :  ( ), 2546. 

5.   .  “ .”    

 ,  45 – 64.   , .   2. :  

 , 2549. 

6.   Fe-Back injection 2% “N.K.”   :    . 

7.  National Kidney Foundation, Inc. “KDOQI Clinical Practice Guidelines and Clinical Practice  

 Recommendations for Anemia in Chronic Kidney Disease.” (2006) [Online].  Accessed  

 10 December 2010.  Available from http://www.kidney.org/professionals/KDOQI/ 

 guidelines_anemia/cpr32.htm 

 

 
 
 
 

 
 
 
 

 
 



93 

 1.   

 2.     

1.   

     

 (hemodialysis) 

 (Continuous Ambulatory Peritoneal Dialysis, CAPD) 

    

      

      

  

  

   

  

  

    

    

  

  

 

 1.1   

  

  

 1.2-1.3 / /   

    

 

  

   High 
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biological value (HBV)   HBV  

(Essential amino acids)    

HBV  50%    HBV 

 (Non-essential amino acids)   

   HBV      

 1.2   

    

    

 (Catabolism) 

    

 30-35   

   40-50   

   25-30 

 

  

      

   

  

   30%   

 monounsaturated fat  polyunsaturated fat  

 (complex carbohydrate)     

    

  

 

 1.3     

    

  

    

   (congestive heart failure) 
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(3-4 )   (2-3 )  

  

 

 1.4     

   500-1,000 

    500 

   750-1,500   

 2-3  

 1.5     

  

    

   6.5    

    

   1  

    

  2-3  

  

 3-4   

 1.6   

    

 

    

  

 

    

  

 12-15     
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 800-1,200  

 1.3-2  (4-6 ) 

 1-1.8   10.5-11 

     

1.2-1.3    1,200 

   2  

(6 )   1,000-1,800 

 

 

 

 1.    

    

 2.    

  2.1    3  4  75 

 (HBV)      50  

HBV 

  2.2    

  2.3     

     

  2.4    ± 1  

 3.    

  3.1    3  

  3.2         

    

  3.3      

     

  3.4     

 4.    

  4.1     

  4.2       
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  4.3    ± 46  

  4.4    8-10   20-25  

 1   1,000-1,250   400  

 5.    

  5.1      

 

  5.2    

  5.3    ± 117   

   

      

      

  

    

 

  1.        

     

  2.    

     

       

  3.     

  

 

  4.      

  

  5.       

  

  6.      
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2.     

 2.1       

     

 2.2            

      

 

 2.3       

 0.5     

          

 2.4       

     

  

  

   

 2.5     

    

   

 2.6     

 140-150/ 80-85    

     

    

 2.7    

   

 2.8  internal AV 

shunt   

   

 2.9    

 2.10     
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 2.11         

 

 2.12   

      

         

        

 

 

 

1.     .  “  

 .”   Practical Dialysis, 1083-1108.   ,  

     , .  : Text and  

 Journal Publication Co.,Ltd., 2545 [ ].   14  2553.   

   http://www.kidneychula.com/kidney_book_Practical-Dialysis.php 

2.  . : .   2.  :  

 , 2552. 

3.   .  “  23  hemodialysis.”    

 , 394-409.    ,  

 .   : . , 2537. 
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 “

”  

 

   

    

  

  

    

     4   

   1    15 

 – 3  2552 
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     4  . 02-5284567 

 1420   . 081-453-5348  

    

  02-528-4567  1805 
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 1.  ……………………………………………….

 “

”    

          

   

 2.    

   

 3.     

    

 

 4.    

     

 

……………………………………….. …………. ………………… . . 2552 

(   ) 

……………………………………….. …………. ………………… . . 2552 

      ( ) 

……………………………………….. …………. ………………… . . 2552 

      ( ) 

……………………………………….. …………. ………………… . . 2552 

      ( ) 
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-     

  39/239     73/1     

    10230   02-9464020 

        

     02-5284567  1122 

 

 . . 2543   

     

 . . 2547  ( ) 

     

 . . 2549      

     

 

 . . 2543   3      

 . . 2544-2547   4      

 . . 2547-2549   5     

 . . 2549-2551   6     

 . . 2551-2552   7     

 . . 2552-        
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