
C H A P T E R  I

INTRODUCTION

Chronic renal failure is a c o m m o n  d is e a s e  in Thailand. T he c a u s e  of  

chronic renal failure m ay originate from  kidney d is e a s e  itse lf  or m ay  b e  th e  

com p lica tion  from  oth er d is e a s e s  su ch  a s  h y p erten sion , d ia b e te s  m illitus 1 g o u ty  

arthritis e tc . W h en  th e  d is e a s e  p r o g r e sse s , kidney function  in controlling fluid 1 

e lec tro ly te  and ex cretio n  o f th e  w a s te  prod u cts is co m p r o m ised . T he p a tien ts  

require chronic d ia lysis to  prolong their lives. There are tw o  ty p e s  o f chronic  

d ia lysis 1 co n tin u o u s am bulatory peritoneal d ia lysis ( CAPD) and h em o d ia ly s is  ( HD). 

เท h em o d ia ly s is  1 th e  p a tien ts  h ave to  sp en d  tim e  about 4-5  hours per day for 2-3  

d ays per w e e k  in th e  hosp ita l w ith  th e  h em od ia ly sis  m a ch in es. เท CAPD 1 th e  

p a tien ts  can  ea sily  c h a n g e  th e  d ia lysa te  fluid in and ou t their abdom inal ca v it ie s  

th e m s e lv e s .  S in ce  th ere  are very sm all nu m ber of h em o d ia ly s is  m a c h in e s  in th e  

g o v e rn m en t hosp ita l, w h e r e  a s  th e  num ber of CAPD p a tien ts  in cre a sed  every  

y ea rs . เท C hulalongkom  H ospital th e  num ber of CAPD p a tien ts  is abou t th reefo ld  of  

th e  h em od ia ly s is  c a s e s .

Renal o s te o d y str o p h y  is o n e  of th e  im portant c o m m o n  prob lem  in both  

h em o d ia ly s is  and CAPD p atien ts. It is th e  b o n e d is e a s e  o b serv ed  in th e  p a tien ts  of  

chronic renal failure. เท chronic d ia lysis, renal o s teo d y stro p h y  m ay  arise  from  m any  

fa cto rs  su ch  hyperparathyroid ism , a lum inum  toxicity  1 iron overload  or s o m e  

sp e c ific  urem ic to x in s ( Coburn, and S la top o lsk y , 1991 ).
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S econ d ary  hyperparathyroid ism  w a s  reported a s  th e  m o s t  c o m m o n  c a u s e  

of renal o s teo d y stro p h y  in chronic d ia lysis (Sherrard e t al., 1 9 7 4  ; S m ith  e t  al.,

1986). The les ion  b e g in s  in a mild form  and p r o g r e sse s  to  typical o s te it is  fibrosa  

(hyperparathyroid b o n e d is e a s e  ) . S econ d ary  hyperparathyroid ism  m ay  b e  th e  

resu lt of h yp oca lcem ia  .h yp erp h osp h atem ia  and th e  d e fic ien cy  of v itam in D. 

H yp erp h osp h atem ia  can  b e p rev en ted  by oral p h o sp h a te  binder 1 a lu m inu m  gel or 

calcium  carb on ate  . The u s e  o f alum inum  gel is d e c r e a se d  b e c a u s e  it is proved  

that th is  m ay c a u s e  a lum inum  toxic ity  in th e  long term  period and th e  p a tien ts  can  

d e v e lo p  dem an tia  1 an em ia  and o steo d y stro p h y  ( Herz e t  al. 1 9 9 0  ). H yp oca lcem ia  

m ay c o m e  from  th e  lo w  ca lcium  diet or vitam in D d e fic ien cy . The d e fic ien cy  of 

vitam in อ  can d e c r e a s e  ca lcium  absorp tion  from  th e  in te s tin e  and c a u s e  

h yp oca lcem ia  leading to  d e v e lo p m e n t of hyperparathyroid ism . S o m e  in v estig a to rs  

found th e  d efin ite  rec ep to rs  of calcitriol 1 o n e  of the a ctiv e  fo rm s o f vitam in D in 

parathyroid cell and s u g g e s te d  that th e  d e fic ien cy  of calcitriol can  directly  stim u la te  

parathyroid h orm on e se c r e t io n  (Brum baugh, e t  al., 1975).

A ctive  fo rm s of vitam in อ  are derived  from  th e  precursor in d iet (vitam in  

D3) . U ltraviolet can  a lso  ch a n g e  s o m e  precursor of vitam in D to  v itam in D 3 too . 

Vitamin D3 will further ch a n g e  to  m any form s and lead  to  g e n e s is  1 ,2 5  

dih yd roxycholecalciferol ( calcitriol ) in th e  kidney. Calcitriol is th e  m o s t  p o ten t form  

of active  vitam in อ  and b e n e fits  in su p p re ss io n  of parathyroid h o rm o n e ( Coburn, 

and S latopolsky , 1991 ).

เท c a s e s  of overt hyperparathyroid b o n e d is e a s e  ( b o n e  e r o s is , high PTH 

level, in crease  alkaline p h o sp h a ta se) 1 ad eq u a te  trea tm en t by vitam in D o ften  lea d s
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to  im p rovem en t in both co n tin u o u s am bulatory peritoneal d ia lysis  (CAPD) and 

h em od ia ly sis  p a tien ts  ( Berl e t  al., 1 9 7 8  : Sherrard e t  al., 1 9 80  ).

เท th e  c a s e s  w ith  only high le v e ls  of hyperparathyroid h o rm o n e are 

d e te c te d  1 prophylaxis u s e  of vitam in D (calcitriol) in h e m o d ia ly s is  p a tien ts  is 

proved to  e ffe c t iv e ly  su p p r e ss  parathyroid h orm on e and retard th e  d e v e lo p m e n t of 

o steo d y stro p h y  ( Berl e t  al., 1978; D e lm ez  e t  a l.,1 9 8 9  ; Gallienti e t  al., 1 9 92  ). 

Prophylaxis u s e  of vitam in อ  in CAPD p atien ts is b e liev ed  to  b e n e fit  a s  in 

h em o d ia ly s is  but in d eed , th ere  are severa l d iffe r e n c e s  b e tw e e n  CAPD and  

h em o d ia ly s is  w h ich  can  e f fe c t  renal o steo d y stro p h y . เท children, prophylaxis u s e  of 

vitam in D in CAPD c a s e s  is proved to  b en efit in b o n e  d is e a s e  and th e  p a tien ts  

in creased  grow th  rate ( Buccianti e t  al., 1990). เท adult p a tien ts  w ith  CAPD, th e  

e f fe c t iv e n e s s  o f prophylactic trea tm en t w ith  1-alpha hydroxy vitam in D w a s  

reported (W atson  e t  al., 1989). H o w ev er , th e  stu d y  in dou b le blinded contro lled  

trial h as not b e en  d on e.

เท Thailand th ere  is no stu d y  of renal o s teo d y stro p h y  in both CAPD and 

h em o d ia ly s is  p a tien ts. The role of prophylactic trea tm en t of calcitriol in th e  

p a tien ts  w ith  high le v e ls  of parathyroid w ith ou t other e v id e n c e s  of hyperparathyroid  

b on e d is e a s e  n e e d s  to  b e  proved.

A lot of th e  e x p o su r e  to  sun light m ay p rod uce high le v e ls  o f v itam in D3  

and leading to  in cre a se  oth er a ctiv e  fo rm s of vitam in D. Calcitriol su p p lem en ta tio n  

m ay not b e  required. It is p o ss ib le  that high le v e ls  of parathyroid h orm on e m ay  b e  

controlled  by d ia lysis and in ten siv e  controlling of h y p erp h osp h atem ia .
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Calcitriol m ay not b e  required d u e  to  a d eq u a te  le v e ls  o f a c tiv e  c o m p o u n d s  

m etab olized  from  d iet and a lot of su n sh in e  e x p o su r e  a s  m en tio n ed . S o  w e  inten d  

to  u s e  a double-blind rand om ized  controlled  trial to  prove th e  b e n e fit  o f calcitriol in 

CAPD p atien ts.

Parathyroid h orm on e, s o m e  seru m  b ioch em ical p a ra m eters  su ch  a s  alkaline 

p h o sp h a ta se  and radiographic fe a tu r e s  of seco n d a ry  hyperparathyroid ism  or 

o steo m a la c ia  will b e  u se d  a s  d iagn ostic  to o ls  to  identify hyperparathyroid ism  or 

hyperparathyroid b on e d is e a s e .

OBJECTIVES

The o b je c tiv e s  of th e  stu d y  are a s  fo llo w  :

1. To stu d y  th e  e f fe c t  of calcitriol on parathyroid h orm on e le v e ls .

2. To stu d y  s id e  e f f e c t s  o f calcitriol trea tm en t.

3. To stu d y  th e  e f fe c t  of co n tin u o u s am bulatory peritoneal d ia lysis  

a lon e on parathyroid h orm on e lev e ls .

4. To stu d y  th e  p rogression  of hyperparathyroid b o n e d is e a s e  in 

CAPD p a tien ts  w ith  and w ith ou t trea tm en t by calcitriol.

RESEARCH QUESTIONS 

Primary research question

D o e s  th e  ca lcitrio l r e d u c e  th e  parathyroid h orm on e level in CAPD p a tien ts  

by 75%  of control ?
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Secondary

1. D o e s  th e  calcitriol trea tm en t in cre a se  risk of 

h yp erca lcem ia  or h y p erp h osp h atem ia  in th e  p a tien ts?

2. D o e s  th e  calcitriol trea tm en t in cre a se  risk of so ft  t is s u e  

calcification  in th e  p a tien ts?

3 . D o e s  th e  hyperparathyroid le v e ls  sign ifican tly  in cre a se  

in p a tien ts  w h o  d o  not r ec e iv e  calcitriol trea tm en t?

4 . D o e s  th e  hyperparathyroid b on e d is e a s e  p r o g re ss  in 

p a tien ts  w h o  d o  not re c e iv e  calcitriol trea tm en t?

HYPOTHESIS

Calcitriol trea tm en t can red u ce  th e  parathyroid h orm on e level by 75%  of 

control 1 and th e  p rogression  of hyperparathyroid b o n e d is e a s e  in CAPD p a tien ts  

w ith o u t th e  ser io u s  s id e  e f fe c t s .

EXPECTED BENEFIT AND APPLICATION

There is no  stu d y  about renal o s teo d y stro p h y  in Thailand . M o st o f our

p a tien ts  had financial p rob lem s and th e  c o s t  of calcitriol w a s  rather e x p e n s iv e , s o  

th e  u s e  of th is  drug w a s  lim ited . W e  e x p e c t  that our stu d y  will clarify th e  role of 

th is drug a s  prophylactic u s e  in CAPD p atien ts.
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SUMMARY

เท th is ch apter, an introduction to  th e  prob lem  a s  w e ll a s  o b je c tiv e s  of th e  

stu d y  1research  q u e stio n s , h y p o th e s is  and e x p e c te d  b en efit of th e  s tu d y  h a v e  b e en  

p r esen te d .
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