
CH A PTER III

METHODOLOGY 

Study design

D ouble-blind random ized  controlled  trial

Setting

D ivision of neph rology , Faculty of M ed icin e, Chulalongkorn U niversity, 

Bangkok,Thailand.

Target popu la tion

Inclusion crite ria

า . C h ron ic  ren a l fa ilu re p a t ie n ts  w ith  g lom eru lar  filtration  ra te  l e s s  th an  

5 m l/m in and un dergoing CAPD trea tm en t

2. A ged  2 0 -6 0  yea rs

Exclusion crite ria

1. D iabetic p a tien ts

2. S tero id  trea tm en t p a tien ts

3. P reviou s trea tm en t of vitam in D in th e  p ast 6  m o n th s



4. P o st renal transplantation

5. T u b ercu losis or oth er gran u lom atou s d is e a s e

6. H yp ercalcem ia  (p lasm a ca lcium  > 11 m g/dl)

7. H yp erp h osp h atem ia  (p lasm a p h o sp h a te  > 4 . 8  m g/dl)

8. P o st parath yroid ectom y

9. P o stm e n o p a u sa l w o m e n .

10. P a tien ts  w h o  rece iv ed  H 2-an tagon ist drug w h ich  can  su p p r e ss  

parathyroid function

11. A lum inum  b o n e d is e a s e

S eru m  alum inum  w a s  eva lu a ted  b e fo re  th e  stud y. S eru m  v a lu e s  b e lo w  50  

ug per liter e sse n tia lly  ex c lu d ed  alum inum  toxicity  w h ile  v a lu es  a b o v e  3 0 0  ug per  

liter con firm ed  th e  d ia g n o sis . เท c a s e s  of seru m  v a lu es  b e tw e e n  5 0  and 3 0 0  ug 

per liter th e  d e fero x a m in e  ch a llen g e  te s t  w a s  d o n e. The le v e ls  m o re  than 3 5 0  ug  

per liter con firm ed  th e  p r e se n c e  of b iologically  sign ifican t a lum inum  accu m u lation  

and th e  p a tien ts  w e r e  ex c lu d e  from  th e  stu d y  ( A n d ress , 1993).

Sample size calculation

The sa m p le  s iz e  w a s  ca lcu la ted  by th e  re fe ren c e  of th e  stu d y  of W a tso n  

(1989). A p r o sp ec tiv e  trial of 1-alpha-hydroxycholecalciferol th erapy w a s  stu d ied  in 

12 CAPD p a tien ts  . A fter trea tm en t w ith  vitam in D ,th e  le v e ls  o f PTH w e r e  18  and  

7 3  un its in exp erim en ta l and control grou p s resp ectiv e ly . เท th is  s tu d y  th e  p a tien ts  

w e r e  divided into tw o  in d ep en d en t group s and th e  o u tc o m e  m e a su r e m e n t w a s  

m ea n  PTH lev e ls . The d ifferent of m ea n  le v e ls  of PTH b e tw e e n  tw o  in d ep en d en t  

g rou p s (M c-M t) w a s  55  un its (73-18). The standard deviation  o f first and s e c o n d
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grou p s w e r e  2 8 .5 1 , 1 3 .3 9  un its resp ectiv e ly . เก sa m p le  s iz e  ca lcu lation  , sa m p le  

s iz e  ( num ber of c a s e s  per group ) is ((Za+Zb)V)2/(M c-M t)2 ( Za = z va lu e w h e n  

ty p e  1 error 0 .0 5  1 Zb = z va lu e w h e n  ty p e  2 error 0 .1 0  1 V = varian ce o f m ea n  

le v e ls  of PTH , M e = m ean  le v e ls  of PTH in control group, Mt = m ea n  le v e ls  of 

PTH in trea tm en t or exp erim en ta l group) . เท calcu lation  th e  sa m p le  s iz e  from  th is  

data w e  found th at,th e  sm a lle s t  sa m p le  s iz e  n e ed  w a s  4  p a tien ts  per group.

A lloca tion

All elig ib le  su b je c ts  w e r e  random ized  a llocated  to  exp erim en ta l and control 

group by usin g  s im p le  random ization tech n iq u e.

M ethod

All 8  p a tien ts  w e r e  perform ed four daily e x c h a n g e s , usin g  four 2 liter b a g s  

of 1 .5 -4 .25%  g lu c o s e  d ia lysa te  during th e  day and night. The ca lcium  

con cen tration  in th e  bag w a s  3 .5  m eq/L . All w e r e  on free  d iet w ith  m ea n  daily 

intake of 8 0 0 -1 0 0 0  m g of ca lcium  and 1 .5  gm /k g of protein . C alcium  carb on ate  

com p o u n d  (Chalk Cap R ) w a s  prescribed  in a ttem p t to  m aintain seru m  p h o sp h a te  

level b e lo w  5 .5  m g/dl and seru m  calcium  over 8 .5  m g/dl. If h yp erca lcem ia  

occurred , alum inium  hydroxide or lo w  ca lcium  d ia lysa te  (Ca < 2 .5  m g/L) w e r e  

prescribed . All th e  p a tien ts  w e r e  a sk ed  to  c o m e  to  th e  hosp ital ev ery  m on th  for six  

m o n th s . เก every  visit, th ey  w e r e  a s s e s s e d  for clinical of renal o s te o d y str o p h y  and 

so ft  t is su e  ca lcification  by c o m p le te  history taking and physical exam in ation . B lood  

ex a m in a tion s for parathyroid h orm on e w e r e  taken  at th e  first v isit and rep ea ted  

every  2 m o n th s. Blood exam in ation  for b a se lin e  CBC, BUN, Cr, E lectro ly tes, LFT, 

Calcium , P h o sp h a te  w e r e  taken  at th e  first v isit and w e r e  rep ea ted  ev ery  m on th .
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C alcitrio l g roup

The su b je c ts  in calcitriol group rece iv ed  o n e  c a p su le  o f 0 .2 5  ug of

1 ,25  (OH)2 D3 (Calcitriol) daily for 2 m o n th s. A fter 2 m o n th s, th e  titrated  d o s e s  of 

m ed ication  w e r e  g iven  d ep en d in g  on seru m  calcium . Every m on th , if p lasm a  

calcium  rem ained  b e lo w  9  m g/dl (h yp ocalcem ia), th e  d o s a g e  o f ca lc iu m  carb on ate  

w a s  in creased  a s  w ell a s  calcitriol. The d esired  le v e ls  of p lasm a ca lcium  w e r e  

b e tw e e n  9  to  11 m g/dl. If p lasm a ca lcium  le v e ls  w e r e  m ore than 11 m g/dl th e  

m ed ication  w a s  d e c r e a se d  to  o n e  c a p su le  every  oth er day, and lo w  ca lcium  

d ia lysate  w a s  u sed . เท th e  n ext m onth  if p lasm a ca lcium  le v e ls  w e r e  still high, th e  

m ed ica tio n s  w e r e  s to p p ed .

Contro l g roup

The su b je c ts  in control group rece iv ed  c a p su le s  o f inert su b s ta n c e  a s  

p la ceb o  for 2 m o n th s. The c a p su le s  w e r e  th e  s a m e  in s iz e , sh a p e , co lor and  

w e ig h t a s  calcitriol c a p su le s . A fter 2 m o n th s  th e  tritration m eth o d  o f th e  

m ed ica tio n s  w a s  d o n e  a s  in th e  calcitriol group. Each su b ject had their o w n s  

identification  num ber for th is  stud y. N o oth er in vestigator  e x c e p t  th e  o n e  w h o  

m a d e th e  random ized  s c h e m e  k n ew  th e  identity of th e  in tervention  in e a ch  

su b ject.

Outcom e m easûrem ent

For th e  primary research  q u estio n  1 th e  o u tc o m e  m e a su r e m e n t w a s  

parathyroid h orm on e le v e ls . A ccording to  th e  seco n d a ry  resea rch  q u e s tio n s ,  

th e  other seco n d a ry  o u tc o m e s  n e e d e d  to  b e  m ea su re d  w e r e  th e  le v e ls  o f ca lcium ,
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p h o sp h a te  and x-ray finding of so ft  t is su e  ca lcificaiton . P ro g ressio n  of

hyperparathyroid b on e d is e a s e  w a s  m ea su re d  by th e  increasing  le v e ls  of alkaline 

p h o sp h a ta se  and typical x-ray fe a tu res  of high turnover b o n e d is e a s e .

P lasm a Ca, Al and M g w e r e  m ea su re d  w ith  an a to m ic  absorp tion  

sp ec tro p h o to m e ter  ( Perkin Elm er 1 1 00  B A tom ic absorp tion  S p e c tr o p h o to m e te r  : 

normal v a lu es  9 - 1 1  m g/dl , 0 - 5 0  ug/L and 1.7  - 2 .8  m g/dl re sp e c tiv e ly  ). P lasm a  

p h o sp h a te  and alkaline p h o sp h a ta se  w e r e  m ea su re d  by co lorim etric  m e th o d s

( normal v a lu es  2 .5  - 4 .8  m g/dl and 9 8 -2 7 9  u/l 1resp ec tiv e ly  ). P lasm a Na and K 

w e r e  m ea su re d  by fla m e p h o to m eter  ( Corning 4 8 0  ; F lam e p h o to m e te r  1 norm al 

v a lu es  135  - 150  m eq /l and 3 .5 -5 .0  m eq /l resp ectiv e ly  ) . P la sm a  Cl w a s  

m ea su re d  by chloride fluorom etric ( Corning 4 8 0  ; F lam e P h o to m eter  : norm al va lu e  

9 5  -1 0 5  m eq/l ). P lasm a H C 0 3  w a s  m ea su re d  by H C 0 3  g a s  d e te c to r

( C arbondioxide analyzer : normal va lu e 20  - 3 0  m eq/l ) . P la sm a  BUN w a s  

m ea su re d  by en zy m atic  m eth o d  of H um an ( norm al va lu e 5 - 2 0  m g/dl ) P la sm a

Cr w a s  m ea su re d  by J a ffe e  reaction  ( norm al va lu e 0 .5  -1 .2  m g/dl ) . Parathyroid  

h orm on e w a s  m ea su re d  by im m un orad iom etric  ( IRMA ) a s sa y  of intact h orm on e  

( Incstar corporation USA  kit XR 0 8 0 0 8 2  1 norm al va lu e 1 3 -54  pg/m l ). S eru m  

ferritin co n cen tra tio n s  w e r e  m ea su re d  by im m un orad iom etric  a s sa y  Ferritin IRMA 

( RIA: G am m a 1282  C om p u gam m a : norm al va lu e 10 - 2 0 0  ng/m l ). S eru m  iron 

w a s  m ea su re d  by sp e c tr o p h o to m e te r  ( norm al va lu e 100  - 170  ug/dl ).

A c o m p le te  s e r ie s  of sk e leta l radiography (hand-AP, shoulder-lateral, skull- 

lateral, sp ine-lateral, pelvis-A P, c h e s t , ab d om en , distal arm and leg) w e r e  tak en  at 

th e  first visit. The fo llow -u p  p ictu res w e r e  taken  after 3  m o n th s  to  sea rch  for th e  

e v id e n c e s  of renal o s teo d y stro p h y  or so ft  t is su e  calcification .



The te rm ina tion of the study

The c o d e s  planed to  b e  broken only at th e  tim e  of data an a lysis . เท an 

e m e r g e n c y  situation  su ch  a s  uncontrolled  h yp erca lcem ia  (Ca > 11 m g/dl), 

h yp erp h osp h atem ia  (P > 4 .8  m g/dl), e v id e n c e  of so ft  t is su e  calcification  or drug 

allergy, th e  m ed ica tio n s  w e r e  s to p p e d  and th e  resu lts  w e r e  recorded .

Data sum m ary an d ana I y si ร

D escrip tive  data w a s  su m m arized  in m ea n  and ร อ . The d iffe r e n c e s  

b e tw e e n  exp erim en ta l and control group w e r e  te s te d  by S tu d en t unpaired t-te st . 

The d iffe r e n c e s  b e tw e e n  pre-treatm en t and p o st-trea tm en t w e r e  t e s te d  by S tu d en t  

paired t-te st . The sta tistica l sign ifican t level ( P-value) w a s  s e t  b e lo w  0 .0 5  ( tw o -  

tailed).

เท th is ch ap ter 1

Sum m ary

1 and o v erv ie w  of th e  research  m eth o d o lo g y  a s  w e ll a s  th e

criteria for term ination  o f th e  stu d y  h as b e en  provided. A lso , th e  plan for data  

a n a lysis  h as b e e n  d escr ib ed .
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