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DISCUSSION

6.1 Base Line Characteristics

Between January 1993 to December 1998 1 102 CAPD patients were included 
in the analysis. Base line characteristics showed well balanced between middle age 
patients, and aging . The mean age was 57.3 years. 40 patients were diabetic. 
Peritonitis occurred 157 episodes in 72 cases ( 70.6%). The average rate of peritonitis 
was 1.54 episodes per year per person. The range varied from 0 to 9 episodes per 
case.

6.2 Factors affected the rate or r isk  of Periton itis

The distribution of rate of peritonitis is not normal distribution by one-sample 
Kolmogorov-Smirnov Test ( table 5.13 )1 so the analysis by multiple regression is not 
appropriate . Logistic Regression Analysis is performed because, it is one type of the 
analysis which can serve the propose of the study to find the risk factors of 
peritonitis. By Logistic Regression Analysis ( table 5.14 ), BUN level, duration, and 
education are found to be the risk of peritonitis ( p<0.05).

Although 1 there is no report about the BUN level to the risk of peritonitis, 

but in this study, BUN level is the first factor that reduces the risk of peritonitis.

Because the exponential is near to 1 ( 0.9645, 95% Cl 0.933 - 0.997 )1 so this 

effect is very small. The low BUN level has a risk only 1.036 times than the high

BUN level ( 95%CI 1.003 - 1.071), which has no clinical significance .
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However, it is surprising because BUN is the waste product and high BUN 

level should reflex the low immunity.

BUN ( Blood urea nitrogen ) is the waste product from protein metabolism. 

The high level of BUN represents the inadequacy of CAPD. The low level 

represents not only the adequacy, but also the malnutrition state. BUN level in this 

study can not reflect the nutrition or adequacy of the patients, because this study 

is a retrospective analysis. Some cases were assessed the adequacy of the 

dialysis. However 1 this finding can be explained by many hypothesis. The first, it 

is possible that the treatment between high BUN patients may different from the 

remainder. It is possible that the patients performed their dialysis more carefully, 

because they knew 1 from the physicians, that their blood chemistries were not 

good. เท addition, because high BUN level represents the accumulation of waste 

product, so the patients might feel discomfort and visit the hospital more 

frequently, or they required some more treatment or some drugs that affected the 

peritonitis . The second 1 in high BUN patients 1 there may be some difference, 

from the low BUN group, in peritoneal dialysate. The BUN level 1 Ca level or other 

chemistries, in peritoneal dialysate in this group, may be higher or lower than the 

remainder, and affect the growth of bacteria or the peritoneal macrophages. 

Peritoneal macrophages (PM) perform first-line defense activity against peritonitis. 

Lin CY 1 1990, studied the peritoneal macrophage function in CAPD, and found 

that this function correlated to the peritonitis (53) . PM function can assessed by 

many methods such as bactericidal activity 1 phagocytosis index, H202 

production, interleukin-1, gamma interferon ( INF-gamma),and tumor necrosis 

factor ( TNF ) production . The study of Suga H, 1990, showed that, low calcium 

level in the dialysate impaired the macrophage function (54). เท the present 1 

there is no study about the correlation of BUN level or other chemistries ( except 

calcium level ), in dialysate to macrophage function.
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The adequacy of dialysis, the detail in treatment 1 and the chemistry of 

peritoneal dialysate, the function of macrophages, should be investigated in 

further cohort study.

Duration is the second factor that increases risk of peritonitis . This risk of 

high duration is only 1.0015 times than low duration ( 95%CI 1.002 - 1.0028 ), 

which is very small and has no clinical significance. Because the outcome of 

Logistic Regression is dichotomous ( peritonitis or not ) 1 so it should be true that 

the more duration of CAPD should give the more chance to develop peritonitis in 

one patient.

Education level is the third factor that is more strong to reduce the risk of 

peritonitis ( Exp B. 0.2735, 95%CI 0.0950-0.786 ). เท the analysis, education was 

divided into two groups, low education and high education. From the exponential 

value, the risk of peritonitis in low education is 4.21 times of high education 

( 95%CI 1.27 - 10.52 times ). The CAPD is the technique that the patients have to 

change the bags of the dialysate by themselves with aseptic technique. High 

educated patients may change the dialysate more carefully . They may also visit 

the physicians more earlier when there are the problems in dialysis such as 

catheter infection, fluid leakage. From the previous studies education was found to 

be the risk in the study of Korbet SM, in 1993 . He performed a retrospective 

assessment of risk factors for peritonitis among an urban CAPD population and 

reported that education level is one of the risk factors (11). The role of education 

may take part in the study of Chan-O, et al, 1993, in Thailand. เท that study 1 they 

found 1 the right to get government medicare system, the failure to practice aseptic 

techniques, and the poor persona; and accommodation hygiene were the risk of 

peritonitis. Low education may relaie to the failure to practice aseptic techniques, 

and the poor personal and accommodation hygiene. However the well trained
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procedure and the repeated training programs at the appropriate time should 

minimize this problem.

6.3 Factors Associated to Time to first peritonitis episode

เท cases of peritonitis, by Pearson Correlation 1 duration 1 Hb, Alb, BUN, 

and bag system, are the factors that significant correlate to time to first episode of 

peritonitis. The other factors that have some correlation ( correlation > 0.1 ) is the 

presence of catheter infection.

By Multiple Regression Analysis, three factors, are found associated with 

the time to first peritonitis episode. The first factor is duration that associates with 

the time to first episode of peritonitis ( beta = 0.277, p = 0.000 ). By this 

correlation, if the time to first episode of peritonitis prolongs 1 it is the tendency of 

duration of CAPD to prolong too. However 1 the duration in this study is not the 

survival time. The duration is the time form insertion CAPD to the time at the end of 

the study, or the time which the patients develop uncontrolled peritonitis or receive 

kidney transplantation. So this correlation cannot be interpreted as the prognosis 

of CAPD.

BUN level is the second factor that associated with time to first episode of 

peritonitis ( beta = 3.812, p = 0.017 ). By this correlation, if BUN level is high, the 

time to first episode of peritonitis prolongs. It means that, BUN reduces the risk of 

peritonitis. This result is the same as the result from the analysis by Logistic 

Regression . By Pearson Correlation Analysis, BUN correlates to time to first 

peritonitis episode ( correlation = 0.3411 p value = 0.003). The explanation of BUN 

in prolonging the time to first peritonitis episode is the same as mentioned in part 

of Logistic Regression Analysis.
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T h e  tw o  e v id e n c e s  in b o th  a n a ly s is  c o n firm  th a t th e  fu r th e r  s tu d y  in h igh  

B U N  p a tie n ts  a b o u t th e  c h e m is try  o f p e r ito n e a l d ia ly s a te  a n d  th e  fu n c tio n  o f 

m a c ro p h a g e s , s h o u ld  b e  p e r fo rm e d  .

H b  le ve l is th e  th ird  fa c to rs  th a t h ig h e s t a s s o c ia te  w ith  t im e  to  f irs t p e r ito n it is  

e p is o d e  ( b e ta  =  2 4 .9 7 , p  =  0 .0 2 7  ). H e m o g lo b in  is th e  s u b s ta n c e  in re d  b lo o d  

c e lls  th a t c a n  c a r ry  o x y g e n  fro m  lu n g  to  a ll t is s u e s  o f th e  b o d y . L o w  H b  leve l 

re p re s e n ts  th e  a n e m ic  s ta te  o f  th e  p a tie n ts  . P a tien ts  w ith  a n e m ia  w ill h ave  m a n y  

s y m p to m s  s u c h  as  w e a k n e s s , s y n c o p e . A n e m ia  is th e  c o m m o n  p ro b le m  in C A P D  

p a tie n ts . K id n e y  is th e  o rg a n  th a t p ro d u c e  e ry th ro p o ie tin , w h ic h  ta k e  p a rt in 

g e n e s is  th e  red  b lo o d  c e ll, so  k id n e y  fa ilu re  a ffe c ts  th e  a n e m ia . T he  h ig h  H b  leve l 

re p re s e n ts  th e  a b ility  o f tra n s fe rr in g  th e  o x y g e n  to  th e  tis s u e  th a t s h o u ld  im p ro ve  

th e  im m u n ity  . R e c o m b in a n t e ry th ro p o ie tin  ( R -EPO  ) is th e  n e w  d ru g  th a t is 

e ffe c tiv e  in c o r re c t in g  a n e m ia  in p a tie n ts  on  h e m o d ia ly s is  o r  C A P D . เท th e  p as t, R- 

EPO w a s  g iv e n  to  th e  p a tie n ts  b y  s u b c u ta n e o u s  rou te . N o w  m a n y  p h y s ic ia n s  tr ie d  

to  s tu d y  th e  a d m in is tra tio n  o f  R -EPO  in in tra p e r ito n e a l rou te . A n e m ia  c a n  c a u s e  

m a n y  s y m p to m s . H o w e v e r a n e m ia  d id  n o t b e  re p o rte d  to  b e  th e  r isk  o f p e r ito n it is  

in th e  p re v io u s  s tu d ie s . F rom  th is  k n o w le d g e , th e  c o rre c tio n  o f  a n e m ia  c a n  re d u c e  

th e  risk  o f  p e r ito n it is .

6 . 4  D M

DM  is o n e  o f th e  c o n tro v e rs ia l r is k  fa c to rs  o f p e r ito n it is . S o m e  re s e a rc h e r  

d e m o n s tra te d  D M  as th e  r isk  fa c to rs  s u c h  as  Lye  w c ,  in 199 3  (23 ), T ie le n s  E, in 

1993  (1 6 ). Z e n t R, in 1994. เท c o n tra s t, so m e  a u th o rs  fo u n d  th a t th e  ra te  o f 

p e r ito n it is  w a s  n o t in c re a s e  in d ia b e te s , s u c h  as V ig lin o  G, in 1994 , (24 ), 

D o m ro n g k itc h a ip o rn  ร , in 1994  (1), a n d  B is tru p  c ,  in 1995  (7).
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T h e re  a re  4 0  d ia b e t ic  p a tie n ts  ( 3 9 .2 %  ) in th is  s tu d y . T h e  b a s e lin e  

c h a ra c te r is t ic s  s h o w  non  s ta tis tic a lly  d iffe re n t b e tw e e n  d ia b e t ic  a n d  non  d ia b e t ic  

g ro u p , e x c e p t a g e  ( ta b le  7). B y  lo g is t ic  re g re s s io n  a n a ly s is  1 D M  is n o t th e  risk  o f 

p e r ito n it is . T h e  a v e ra g e  ra te  o f  p e r ito n it is  in d ia b e t ic  g ro u p  is non  s ta tis tic a lly  

d iffe re n t fro m  non  d ia b e t ic  . H o w e ve r, th e  m o rta lity  ra te  o f  d ia b e t ic  p a tie n ts  is 

h ig h e r  th a n  non  d ia b e t ic  c a s e s  ( 4 0 %  Vs 17 .7% , p  v a lu e  0 .0 2 ). T h e re  is no 

d if fe re n c e  in te c h n iq u e  su rv iv a l in d ia b e t ic  p a tie n ts  . Log  R a nk  T e s t A n a ly s is . The  

m e a n  s u rv iv a l o f d ia b e t ic  p a tie n ts  is s h o r te r  th a n  non d ia b e t ic  g ro u p  ( 9 7 0  d a y s  Vs 

1509  d a ys , p  v a lu e  .0 0 5 6  ). T h e  s h o rt su rv iv a l c a n  b e  e x p la in e d  b y  tw o  fa c to rs . 

T he  firs t, D M  a s s o c ia te s  w ith  m a n y  d is e a s e s , s u c h  as  is c h e m ic  h e a rt d is e a s e , 

c e re b ro v a s c u la r  d is e a s e . A ll o f th e se , c a n  a ffe c t th e  m o rta lity . T h e  s e c o n d , the  

m e a n  a g e  in d ia b e t ic  p a tie n ts  is h ig h e r  th a n  non d ia b e t ic  p a tie n ts  ( 5 9 .9  : 54 .2  

y e a rs  1 p v a lu e  0 .0 2  ).

6 .5  A g in g

A g e  is th e  m o s t in te re s tin g  fa c to r  w h ic h  is s till c o n tro v e rs y  to  b e  th e  risk  o f 

p e r ito n it is . M o s t o f  th e  s tu d ie s  re p o rte d  o u tc o m e  o f C A P D  o n ly  in a g in g . S om e 

in v e s tig a to rs  s h o w e d  g o o d  o u tc o m e , su c h  as  N ic h o llis , 198 4  (51 ), S uh H, 1993  

(52 ). S o m e  fo u n d  w o rs e  o u tc o m e , s u c h  as  V a le n te , 1990  (2 8 ), S re id e  R, 1991

(26).

C h a n -0  a n d  S u m e th ku l, fro m  R a m a th ib o d i H o s p ita l, s tu d ie d  th e  risk  

fa c to rs  in T h a i C A P D  p a tie n ts  a n d  s u g g e s te d  th a t, lim itin g  C A P D  b y  a g e  s h o u ld  

b e  c o n s id e re d . T h e y  fo u n d  th a t o ld  p a tie n ts  te n d e d  to  h ave  th e  h ig h e r  ra te  o f 

p e r ito n it is  a n d  s h o rte r  s u rv iv a l t im e  (29 ). H o w e ve r, m o s t o f th e  p a tie n ts  in th a t 

s tu d y  w a s  m id d le  a g e  ( a g e  <  60  y e a rs  ) .  เท th is  s tu d y , th e re  a re  50  p a tie n ts  

in th e  m id d le  a g e  g ro u p , a n d  52 c a s e s  in a g in g  g ro u p . B o th  g ro u p s  a re  w e ll
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b a la n c e  in b a s e  line  c h a ra c te r is t ic s . B y  lo g is t ic  re g re s s io n  a n a ly s is  1 a g e  d o e s  no t 

a ffe c t th e  risk  o f p e r ito n it is  a n d  b y  m u ltip le  re g re s s io n  a n a ly s is  1 a g e  d o e s  no t 

a s s o c ia te  to  t im e  to  f irs t p e r ito n it is  e p is o d e . T h e  a v e ra g e  ra te  o f p e r ito n it is  in a g in g  

is non  s ta t is t ic a lly  d if fe re n t fro m  th e  m id d le  a g e . B y su rv iva l a n a ly s is , a g in g  d o e s  

n o t a ffe c t b o th  te c h n iq u e  su rv iva l a n d  m e a n  su rv iva l. F rom  th is  k n o w le d g e  1 th e  

lim ita tio n  o f C A P O  b y  a g e  s h o u ld  n o t b e  p e rfo rm e d .

S t a p h y lo c o c c u s  a u re u s  in fe c tio n

S ta p h y lo c o c c u s  in fe c tio n  is th e  risk  fa c to r  w h ic h  c a n  b e  p re v e n te d  in 

p e r ito n it is . E xit s ite  in fe c tio n  fro m  S .a u re u s , a n d  S .a u re u s  nasa l c a r r ia g e  w e re  

in d ic a te d  to  b e  th e  risk  o f  p e r ito n it is  in m a n y  s tu d ie s . S o m e  s tu d ie s  re p o rte d

S .e p id e rm id is  as  th e  m o s t c o m m o n  c a u s e  o f  p e r ito n it is  (2 9 -3 0 ). S e ve ra l s tu d ie s  

fo u n d  S .a u re u s  to  b e  th e  m a jo r  c a u s e  o f c a th e te r  in fe c tio n  (12 , 3 0 -3 7 ) a n d  

p e r ito n it is  (38 , 39 ). C a th e te r  in fe c tio n  fro m  S .a u re u s  w a s  fo u n d  a s s o c ia te d  w ith

S .a u re u s  p e r ito n it is  (12 , 40 , 41 ).

C h a n -0  a n d  S u m e th ku l, fro m  R a m a th ib o d i H o s p ita l, re p o rte d  81 e p is o d e s  o f 

p e r ito n it is  in s e v e n -y e a r  s tu d y  o f C A P D  p a tie n ts . O n ly  16 e p is o d e s  ( 19 .7 5 % ) o f- 

p e r ito n it is  w e re  c u ltu re d  p o s itiv e . เท th a t g ro u p , ร . a u re u s  c a u s e d  2 e p is o d e s  o f 

p e r ito n it is  ( 1 2 .5 % ) 1 a n d  C o a g u la s e  n e g a tiv e  s ta p h y lo c o c c i c a u s e d  4 e p is o d e s (  

2 5 % ). เท th is  s tu d y , S .a u re u s  c a u s e d  o n ly  2 e p is o d e s  o f p e r ito n it is  ( 1 .3% ) 1 a n d  

c o a g u la s e  n e g a tiv e  s ta p h y lo c o c c i c a u s e d  6 e p is o d e s (  3 .8 % ). F rom  th e s e  tw o  

s tu d ie s , S ta p h y lo c o c c u s  in fe c tio n  is n o t th e  c o m m o n  c a u s e s  o f p e rito n it is . 

H o w e v e r, it is m o re  c o m m o n  in c a th e te r  in fe c tio n . เท th is  s tu d y , th e re  w e re  47  

e p is o d e s  o f  c a th e te r  in fe c tio n  in 29  p a tie n ts  (2 8 .4 % ). ร . a u re u s  c a u s e d  tw e n ty  fo u r 

e p is o d e s  ( 5 1 . 1 % )  o f  c a th e te r  in fe c tio n . C o a g u la s e  n e g a tiv e  s ta p h y lo c o c c u s  

c a u s e d  tw o  e p is o d e s  ( 4 .3 % ).
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A ll c h a ra c te r is t ic s  o f th e  p a tie n ts  w ith  ร . a u re u s  in fe c tio n  a re  n o t s ta tis tic a lly  

d iffe re n t fro m  th e  re m a in d e r  e x c e p t a lb u m in  leve l a n d  d u ra tio n . A lb u m in  le ve l in 

ร .a u re u s  in fe c tio n  c a s e s  is h ig h e r  th a n  non ร .a u re u s  g ro u p  ( 3 .5  vs . 3.1 g m /d l, 

p = 0 .01  ). D u ra tio n  o f  ร .a u re u s  is lo n g e r  th a n  non S .a u re u s  g ro u p  (1 0 3 8  d a y s  vs. 

561 d a y s , p = 0 .0 0 1 ). T he  a v e ra g e  ra te  o f p e r ito n it is  in ร . a u re u s  in fe c tio n  g ro u p  is 

no t s ta t is t ic a lly  d if fe re n t fro m  non in fe c te d  p a tie n ts . S .a u re u s  in fe c tio n  is no t 

s ta t is t ic a lly  d if fe re n t in te c h n iq u e  su rv iva l in c o m p a r is o n  w ith  no  in fe c te d  g ro u p  

a n d  o th e r  in fe c tio n . S u rv iva l ra te  o f  S .a u re u s  in fe c tio n  is n o t d if fe re n t fro m  the  

p a tie n ts  w ith  no  in fe c tio n . เท c o m p a r is o n  b e tw e e n  o th e r  in fe c tio n , th e  su rv iva l ra te  

o f ร .  a u re u s  in fe c tio n  is b e tte r  th a n  o th e r  in fe c tio n  b y  Log  R ank  T e s t . T he  b e tte r  in 

s u rv iv a l ra te  m a y  c o m e  fro m  th e  e a s ie r  in tre a tm e n t th is  in fe c tio n .
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