
CHAPTER V

DISCUSSION AND CONCLUSION

เท th is ch apter, th e  fo llow in g  a s p e c t s  of th e  in vestigation  are p r e se n te d  :

1) d isc u ss io n  of th e  stu d y  result

2) con c lu sio n

3) recom m en d a tio n  from  th e  stu d y

4) lim itation of th e  stu d y

5) recom m en d a tio n  for further research

Discussion o f the study result.

At th e  beginning of th e  stu d y  1 all of our p a tien ts  had high p la sm a  PTH ( range  

77  - 3 6 2  pg/m l : norm al 1 3 - 5 4  pg/m l ) .Radiographic find in gs found in all p a tien ts  

w e r e  norm al in 2 c a s e s  1 mild o s te o p o r o s is  in 1 c a s e  1 so ft  t is s u e  ca lcification  in 2 

c a s e s  and com b in ation  of o s te o p o r o s is  and so ft  t is su e  calcification  in 2 c a s e s  

( tab le 3.). H o w ev er , th e s e  abnorm al x-ray find in gs w e r e  not th e  typical fe a tu r e s  of 

seco n d a ry  hyperparathyroid ism . The typical fe a tu r e s  of seco n d a ry  hyperparathyroid ism  

su ch  a s  su b p er io stea l resorption  of th e  p h a la n g es or sc lero tic  b o n e  in high turnover  

b o n e d is e a s e  and p seu d o fra ctu res  1th e  typical form  of o s te o m a la c ia  in lo w  turnover  

b o n e  d is e a s e  ( A n d ress , and Sherrard, 1993  ) w e r e  not found in all of th e  p a tien ts  

during th e  stu d y  ( tab le 3.) . O s te o p o r o s is  1 th e  d e crea sin g  in b o n e  d en sity , m ay  arise  

not only from  seco n d a ry  hyperparathyroid ism  but a lso  from  o ste o m a la c ia  or ag in g . It
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is a lso  ล c o m m o n  radiographic fea tu re of ad van ced  renal failure ( A n d ress , and 

Sherrard, 1 9 93  ).

Several a rea s of so ft  t is su e  ca lcification  w e r e  d e te c te d  in radiographic  

evaluation  of th e  p a tien ts  b efo re  th e  stu d y  1 su ch  ลร ca lcification  o f aorta, aortic knob  

1 acetab u lu m  and hip ( tab le  3.) . The fa cto rs  that p r ed isp o se  to  su c h  calcification  

include an increasing  in p lasm a ca lcium - p h o sp h a te  product 1 th e  d e g r e e  of seco n d a ry  

hyperparathyroid ism  1 th e  both high and lo w  le v e ls  of blood m a g n e s iu m , th e  d e g r e e  

of a c id o s is  and th e  p r e se n c e  of local t is su e  injury ( A n d ress, and Sherrard, 1 9 9 3  ).

เท co n c lu sio n  only radiographic s tu d ie s  can  not ind icate th e  p ath o logy  of b o n e  le s io n s  

in renal o steo d y stro p h y .

A lthough th e  le v e ls  of PTH w e r e  high in all of th e  p a tien ts  ,but th e  le v e ls  of 

alkaline p h o sp h a ta se  w e r e  lo w  ( tab le 2.) 1 and th e  x-ray fe a tu r e s  s h o w e d  n o  typcial 

ch aracteristic  o f o s te it is  fibrosa ( tab le 3.). From th e s e  e v id e n c e s , it s u g g e s te d  that 

th e  b o n e h isto log y  of all o f th e  p a tien ts w e r e  le s s  likely to  b e  overt high turnover  

b o n e d is e a s e  ( A n d ress, and Sherrard, 1 9 93  ). f lo w e r , it is  m en tio n ed  b e fo re  that 

renal o s teo d y stro p h y  will p r o g re ss  if th e  le v e ls  of PTH are high for a long period. The  

reduction  of PTH will b en efit in prevention  of renal o steo d y stro p h y .

O ste o p o r o s is  in s o m e  p a tien ts  m ay c o m e  from  aging, or mild o s te o m a la c ia  

from  iron over load ( Pierce-M yli, and P erid es, 1984) . All p a tien ts  in th is  s tu d y  w e r e  

an em ia  and had high seru m  ferritin ( tab le 1.) .This e v id e n c e  m o s t  likely c a m e  from  

im paired ery th ro p o iesis  and lacking of erythropoietin . Erythropoietin trea tm e n t will 

im prove th is condition . U nfortunately  1 b e c a u s e  erythropoietin  su p p lem en ta tio n  is very  

e x p e n s iv e  ,only 2 c a s e s  rec e iv ed  erythropoietin  therapy. W e  think th at erythropoietin



trea tm en t shou ld  im prove th is condition . T h e se  p a tien ts  w e r e  l e s s  likely to  b e  

aplastic  b on e d is e a s e  b e c a u s e  th ey  had to o  high PTH le v e ls  and to o  lo w  alum inium  

le v e ls  ( A n d ress, and Sherrard, 1 993  ).

เท w e s te r n  s tu d ie s , th e  distribution of b o n e  le s io n s  in CAPD p a tien ts  w a s  

different in ea ch  s tu d ie s . Ellis e t a l , (1977) reported on b o n e b io p s ie s  from  2 7 6  d ia lysis  

p a tien ts  . The m ajority of th e  p a tien ts  had m ixed  urem ic o s teo d y stro p h y , w h ile  pure 

o s te it is  fibrosa occurred  in app roxim ately  one-third. A sm aller  n u m b er o f c a s e s  had 

o steo m a la c ia  . เท th e  period of using ca lcium  carb on ate  a s  a p h o sp h a te  binder in stea d  

of alum inium  1 Sherrard e t  a l ,  (1993) reported  th e  sp ec tru m  of b o n e  d is e a s e  in CAPD  

and h em o d ia ly s is  p a tien ts  s h o w e d  th e  in cre a se  in c id en ce  of ap lastic  b o n e  le s io n  1 

particularly in CAPD p a tien ts  . The b o n e  le s io n s  in 142 c a s e s  of CAPD p a tien ts  w e r e  

found to  b e  mild o steo m a la c ia  21 %, o s te it is  fibrosa 9 .1%  1 m ixed  ty p e  3 .5  % 1 

o steo m a la c ia  5.6%  and ap lastic  le s io n  6 0  % . The d iabetic  p a tien ts  w e r e  not ex c lu d e  

in th is  stu d y  and th e  num ber of c a s e s  w a s  a s  high a s  3 0  % o f CAPD p a tien ts .

เท control group, th e  m ea n  of PTH le v e ls  fell but still h igher than norm al 

( tab le  2 ). It sh ou ld  b e n o ted  that o n e  of th em  had norm al PTH le v e ls  . From th e  

falling trend of PTH le v e ls  it is p o ss ib le  that if th e  p a tien ts  w e r e  fo llo w e d  for a 

longer period 1 th ere  shou ld  b e  m ore p a tien ts  w h o  had norm allized PTH le v e ls . The 

ex p o su re  of su n sh in e  m ay b e  th e  im portant factor for th is p h e n o m e n o n .H o w e v e r  th is  

factor s e e m  to  b e  in ad eq u ate  in controlling of parathyroid h orm on e. To clarify th e  

role o f su n sh in e  1 m any fo rm s of vitam in D su ch  a s  v itam in D 3 ( ch o leca lc ifero l ) 1 2 5  

OH D 3 1 1 ,25  OH 2 D3 and 2 4 ,2 5  OH 2 D3 n e e d  to  b e  m on itored . Our resu lts  w e r e
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sim ilar to  th e  stu d y  of D e lm ez  e t al., in 1 9 86  . They fo llo w ed  12 c a s e s  o f CAPD for 

o n e  year w ith ou t vitam in อ  su p p lem en ta tio n  and ev a lu a ted  m an y  b ioch em ical data  

including b on e h isto log y  .They found that CAPD lea d ed  to  r e m o v e  of iPTH 1 

en h a n c ed  b on e m ineralization from  th e  d ec lin e  of prolong m ineralization lag tim e  and  

d e c r e a se d  o s te o id  production . They s u g g e s te d  that CAPD w ith  g o o d  control ca lcium  

and p h o sp h a te  w a s  b en efit. The PTH le v e ls  in th is stu d y  w e r e  variable and th e  m ean  

le v e ls  w e r e  still high, and higher than in our study.

The other fa c to rs  that can b e  th e  inhibitors of PTH su p p r e ss io n  are 

h y p erm a g n esem ia  1 H2 blocker ( c im etid in e  ) and beta-b locker su c h  a s  propanolol 

( H erbener.J .F ., and P otts , J.T.Jr., 1 9 76  ) . All c a s e s  had norm al le v e ls  o f p lasm a  

m a g n esiu m  . N o n e  in our p a tien ts  rece iv ed  H2 blocker or b eta-b locker e x c e p t  o n e  in 

calcitriol group . H e had rece iv ed  felod ip in e ( beta-b locker ) 6 m o n th s  b e fo re  th e  

stu d y  . His PTH le v e ls  w e r e  still high at th e  beginning ( 133  pg/m l ) and sign ifican tly  

d e c r e a s e  to  norm al ( 2 2 .9  pg/m l ) at 2 m onth  trea tm en t w ith  calcitriol. There w a s  no  

report about th e  e f fe c t  of fe lod ip in e in su p p re ss io n  parathyroid h orm on e se c r e t io n  

and it w a s  clearly con firm ed  that th e  su p p re ss io n  of parathyroid h o rm o n e in th is  c a s e  

w a s  from  th e  e f fe c t  of calcitriol.

เท calcitriol group 1 w e  h ave  d e m o n stra ted  a sign ifican t su p p r e ss io n  of 

parathyroid h orm on e w ith  calcitriol therapy ( tab le 2.). It w a s  a c c e p te d  th at high 

turnover b o n e d is e a s e  w a s  m ed ia ted  by a s te a d y  rise  in seru m  PTH. This stu d y  

s h o w e d  that calcitriol w a s  b en efit in p reventin g  high turnover b o n e  d is e a s e  in Thai 

CAPD p e o p le  w h o  had high le v e ls  of parathyroid h orm on e ( table 2.).



32

The d o s a g e  of calcitriol 0 .2 5  ug/day s e e m  to  b e appropriate for correction  of 

hyperparathyroidism  in our p a tien ts  w h o  had m ean  body w e ig h ts  abou t 5 0  Kgs. This 

d o s a g e  w a s  low er  than in w e s te r n  stu d y  . Q uarles e t  al., (1988) u se d  oral calcitriol 

to  su p p r e ss  PTH le v e ls  in chronic h em od ia ly sis  and tritrated d o s e s  until th e  seru m  

calcitriol co n cen tra tio n s e x c e e d e d  15 pg/m l ( norm al range 15 to  5 0  pg/m l ). Calcitriol 

w a s  taken  orally in divided d o s e s  tw ic e  or thrice daily . T hey foun d  th e  optim al 

d o s a g e  of calcitriol n e c e s sa r y  to  e sta b lish  and m aintain a norm al seru m  calcitriol 

averaged  approxim ately  0 .6  ug /  day. The optim al d o s a g e  from  oth er s tu d ie s  w a s  vary  

from  0 .5  ug/day or 3-4  ug thrice w e e k ly  ( Berl e t  a l.,1978; M uram oto  e t  al. 1 1991 ). 

The stu d y  using radio lebeled  1 ,25  (O H )2D 3 indicated  th e  turnover rate o f producing  

calcitriol w a s  1-2 ug /  day ( S e e m a n  e t  a l.,1 9 8 0  ) . W e  foun d  that calcitriol 

su p p r e sse d  PTH le v e ls  only in 2 m o n th s  ( tab le 2.) . เท oth er s tu d ie s  1 PTH le v e ls  

d eclin ed  to  norm al range vary from  2 0  w e e k s  to  9  m o n th s  (Berl e t  al., 1978; Q u arles  

e t  al„ 1988; M uram oto e t  al., 1991 ) . The sm aller d o s a g e  o f calcitriol and th e  l e s s  

tim e  of adm inistration to  control PTH in our p a tien ts  m ay c o m e  from  low er  body  

w e ig h ts  . The role of e x p o su r e  to  su n sh in e  w h ich  lead to  production vitam in D 3 still 

to  b e  q u estion ab le .

The adm inistration of calcitriol lead ed  to  d e v e lo p m e n t of h yp erca lcem ia  

( p lasm a Ca = 11 .2  m g/dl ) 1 h y p erp h osp h atem ia  ( p lasm a p h o sp h a te  = 6.1 m g/dl ) 

and in cre a se  so ft  t is su e  ca lcification  in o n e  c a s e  at th e  last m on th  o f th e  stu d y  

( tab le  3  ). H e rec e iv ed  o n e  ca p su le  of calcitriol ( 0 .2 5  ug ) for 3  m o n th s  w ith ou t  

com p lica tion  and p lasm a ca lcium  and p h o sp h a te  w e r e  9  and 4 .2  m g/dl re sp e c tiv e ly  

1 after h e  rece iv ed  2 c a p su le s  per day th e  co m p lica tion s occu rred  in th e  six th  m on th
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( table 3.). Parathyroid a s sa y  during th e  stu d y  w a s  d o n e  at th e  en d  of th e  stu d y  and  

it w a s  found that his PTH le v e ls  fell from  112 to  norm al range o f 7 .8 7  pg/m l s in c e  

th e  third m onth  . เท re tr o sp ectiv e  v ie w  it w a s  clear that th e  in creasin g  d o s a g e  w a s  

not n e c e s sa r y  for him  s o  that leading to  d e v e lo p  co m p lica tion s. It will b e  b e tter  that 

p lasm a ca lcium  and p h o sp h a te  shou ld  b e fo llo w  about 4-5  m o n th s  b e fo re  d ecid in g  to  

adjust d o s e s  of calcitriol. เท w e s te r n  stu d y  1 hyp erca lcem ia  w a s  foun d  in frequently  in 

calcitriol trea tm en t 1 its in c id e n ce  varied from  0  to  50  % and it took  from  1 to  3  

m o n th s  to  d ev e lo p  ( Berl e t  al. ,1978; W a tso n  e t  ล!,, 1989; Q u arles e t  al. 1 1 9 8 8  ). 

B e c a u se  of th e  relatively short p lasm a half-life ( 12-16  hours ) 1 e p is o d e s  of 

hyp erca lcem ia  can  b e  quickly recov ered  1 usually w ithin  1 w e e k  o f stop p in g  

trea tm en t.

M o st of our p a tien ts  had th e  s a m e  radiographic find in gs during th e  stu d y  

e x c e p t  o n e  c a s e  in calcitriol group w h o  had in creasin g  of calcification  . The im proving  

of x-ray find in gs m ay require longer fo llo w  up period.

Conclusion

1. Calcitriol sta tistica lly  sign ifican t red u ce  th e  parathyroid h orm on e le v e ls  in 

CAPD p atien ts by 91 .9%  in six  m o n th s  ( p < 0 .0 5  ). The m ea n  le v e ls  w e r e  su p p r e ss  

to  th e  norm al range at 4 th  m on th  ( p < 0 .0 5  ).

2. H yp ercalcem ia  , h yp erp h osp h atem ia  and in creasin g  of so ft  t is s u e  

calcification  d e v e lo p ed  in o n e  c a s e  ( 2 5  % of th e  p a tien ts  ) .

3 . เท p a tien ts  w h o  did not rec e iv ed  calcitriol trea tm en t 1 th e  trea tm e n t w ith  

CAPD a lon e can su p p r e ss  PTH le v e ls  by 45%  ( non sign ifican t ), and th e  m ea n  le v e ls  

in th e  six  m o n th s  o f th e  stu d y  w e r e  still higher than normal.
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4. E xcept for PTH le v e ls  1 th e  oth er p aram eters  including radiographic fe a tu r e s  

s h o w e d  no  e v id e n c e s  of 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 calcitriol trea tm en t.

5. The trea tm en t of CAPD w ith ou t calcitriol trea tm en t can  su p p r e ss  PTH 

le v e ls  but th is su p p re ss io n  is not ad eq u a te  to  p reven t hyperparathyroid b o n e  d is e a s e  . 

Calcitriol shou ld  b e  g iven  in all c a s e s  of CAPD p atien ts w ith  high le v e ls  o f parathyroid  

h orm on e.

R ecom m end a tion from  the study

1. To p reven t h yp erca lcem ia  , h yp erp h osp h atem ia  and so ft  t is su e  

calcification  1 p lasm a ca lcium  and p h o sp h a te  shou ld  b e  m on itored  m onth ly . The 

optim al t im e  to  adjust th e  d o s a g e  o f calcitriol shou ld  b e  m ore than 3  m o n th s .

2. เท CAPD p a tien ts  PTH le v e ls  shou ld  b e m ea su re d  routinely 1 in c a s e s  of 

high PTH le v e ls  th e  adm inistration of calcitriol shou ld  b e  co n sid e red  ,

3 . Calcitriol in th e  d o s a g e  of 1 c a p su le  (0 .25  ug) is appropriate in m o s t  

p a tien ts  and can su p p r e ss  parathyroid h orm on e e ffe c t iv e ly  w ith o u t sign ifican t 

increasing  of p lasm a ca lcium  . It is u n n e c e ssa r y  to  in cre a se  d o s a g e  o f calcitriol to  

tritrate p lasm a ca lcium  to  high norm al le v e ls  b e c a u s e  th e  in c id en ce  of 

h yp erca lcem ia  can  ea sily  d e v e lo p  in th is situation . เท h y p o ca lcem ia  p a tien ts  w ith  

calcitriol trea tm en t 1 th e  increasing  d o s a g e  of calcium  carb on ate  sh ou ld  b e  d o n e  

first if no  im p rovem en t occu r ,th en  oth er p aram eters shou ld  b e  c h e c k e d  su c h  a s  

radiographic stu d y  1 seru m  alum inium  e tc . to  sea rch  for oth er c a u s e s .

4. Radiographic stu d y  sh ou ld  b e  d o n e  routinely in all CAPD p a tien ts  every  

6  or 12 m o n th s  to  sea rch  for b o n e  d is e a s e  or t is s u e  calcification  w h ich  are 

c o m m o n  in th e  CAPD p atien ts.
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L im ita tion  o f the study

The stu d y  shou ld  b e  m ore c o m p le te d  if w e  m ea su re d  th e  level of 

vitam in อ  su ch  a s  vitam in D3, 1 ,25(O H 2)D 3, 24 ,25(O H 2)D 3. U nfortunately , th e s e  

laboratory t e s t s  w e r e  not available in Thailand.

Recom m endat icm fo r fu rther research

O ther stu d y  about th e  renal o s teo d y stro p h y  in CAPD or h e m o d ia ly s is  

p a tien ts  m ay include.

1. M onitoring of vitam in D and it's m eta b o lite  su ch  a s  vitam in D 3 1

2 5  (O H)D3 , 1 ,25  (OH)2 D3 1 24 ,25(O H )2D 3 b e c a u s e  th e s e  le v e ls  m ay  b e  higher  

in Thai p eop le .

2. Studying th e  optim al d o sa g e  and other form s in adm inistration  of 

vitam in D in CAPD and h em od ia ly sis  p a tien ts  in Thailand.

3. Studying b o n e h isto log y  including oth er biological data su c h  a s  

radiographic fea tu res  1 b o n e  m a s s  m e a su r e m e n t w ith  s in g le  ph oton  

d e n sito m e try  1 dual b eam  photon d e n s ito m e try  1 seru m  alum inum  le v e ls  and  

parathyroid horm on e.
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