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ABSTRACT 

The u r i n e  sediment of 12 g e r i a t r i c  p a t i e n t s  w i t h  indwel l ing  c a t h e t e r s  was quan- 

t i f i e d  by t h e  glutaraldehyde-cytocentrifuge method p r i o r  t o ,  dur ing  and a f t e r  a 

c l i n i c a l  t r i a l  of methenamine h i p p u r a t e  (MH) ,  2 g x 3 d a i l y  g iven  f o r  34 days as 

t h e  s o l e  t h e r a p e u t i c  agent  f o r  u r i n a r y  t r a c t  i n f e c t i o n .  

concent ra t ion  i n  t h e  u r i n e  of t h e s e  p a t i e n t s  w a s  100 cells/pl  ( Q ,  - Q 3  50 -350) ,  

i . e .  t e n f o l d  h i g h e r  than t h e  upper normal l i m i t s  r e p o r t e d  i n  h e a l t h y  probands. 

The median b a c t e r i u r i a  i n  t h e  c o n t r o l  p e r i o d  was 1 2  x l o 5  b a c t e r i a / m l  u r i n e ,  

i n t e r q u a r t i l e  range 10-60 x 10 

500 x 10 b a c t e r i a / m l .  

no t  prominent and could not  be c o r r e l a t e d  wi th  MH t r e a t m e n t ,  nor  wi th  c a t h e t e r  

changes. The r e p o r t e d  observa t ions  sugges t  t h a t  short- term high-dose t rea tment  

wi th  MH as s o l e  t h e r a p e u t i c  agent  reduced p y r u r i a  and b a c t e r i u r i a  i n  t h e  group 

of p a t i e n t s  s t u d i e d .  

The median leukocyte  

5 b a c t e r i a / m l  and extreme i n d i v i d u a l  v a l u e s  300- 
5 

Hematuria, def ined  a s  '> 24 e r y t h r o c y t e s / p l  u r i n e ,  w a s  

INTRODUCTION 

The c l i n i c a l  re levance  of b a c t e r i u r i a  and pyur ia  i n  p a t i e n t s  w i t h  indwel l ing  

c a t h e t e r s  i s  complex. These p a t i e n t s  r e g u l a r l y  a c q u i r e  b a c t e r i u r i a  due t o  t h e  

ascension of gu t  microbes along t h e  mucous l a y e r  surrounding t h e  c a t h e t e r  ( 2 ,  6 ,  

7 ,  8 ) .  The b a c t e r i u r i a  i s  thought  t o  r e f l e c t  t h e  sum of b a c t e r i a l  i n f e c t i o n s  of 

t h e  u r i n a r y  t rac t  and b a c t e r i a l  growth i n  t h e  u r i n e  ( c f .  1 0 ) .  

Three f a c t o r s  a r e  thought t o  c o n t r i b u t e  t o  t h e  p y u r i a  of p a t i e n t s  wi th  indwel- 

l i n g  c a t h e t e r :  

4 ,  1 5 ) ,  t h e  bac ter ia - induced  inflammation of t h e  u r i n a r y  t rac t  (11) and o t h e r  

chemical o r  p h y s i c a l  i r r i t a n t s .  The u r i n e  becomes cloudy and foul -smel l ing  due 

t o  b a c t e r i u r i a ,  p y u r i a ,  mucous s e c r e t i o n s ,  b a c t e r i a l  p roducts  and s a l t  p r e c i p i -  

t a t  ion.  

t h e  r e a c t i o n  of t h e  u r e t h r a l  mucosa t o  a l a r g e  f o r e i g n  body ( 3 ,  
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It i s  reasonable  t o  assume t h a t  t h e  u r i n e  sediment r e f l e c t s  t h e  t o t a l  e f f e c t  

of f o r e i g n  body, mucosal l e s i o n s ,  b a c t e r i a l  invas ion  and leukocyte  e m i g r a t i o n .  

I n  a previous s tudy ( 1 3 ) ,  we r e p o r t e d  a s imple and r a p i d  method of sampling, 

f i x i n g ,  s t a i n i n g  and q u a n t i f y i n g  t h e  ce l l s  and b a c t e r i a  of t h e  u r i n e  from geri-  

a t r i c  p a t i e n t s  w i t h  an indwel l ing  c a t h e t e r .  The aim of t h e  p r e s e n t  s tudy  was 

t o  e l u c i d a t e  t h e  problems of q u a n t i f y i n g  t h e  p r e v i o u s l y  descr ibed  g l u t a r a l d e -  

hyde-cytocentr i fuge sediment and apply t h i s  u r i n e  sediment t o  t h e  e v a l u a t i o n  of  

shor t - te rm high-dose therapy  wi th  methenamine h i p p u r a t e  (MH) as t h e  s o l e  t reat-  

ment of u r i n a r y  i n f e c t i o n  i n  p a t i e n t s  wi th  indwel l ing  c a t h e t e r s .  

MATERIAL AND METHODS 

The s tudy involved 14 i n p a t i e n t s  a t  t h e  s o m a t o g e r i a t r i c  wards of S a i n t  Lars 

H o s p i t a l ,  Lund. 

t o  s e v e r a l  y e a r s  b e f o r e  they e n t e r e d  t h e  s tudy  (14) .  

a week dur ing  t h e  pre- t reatment  cont ro l -per iod ,  days 10-17, dur ing  t rea tment  

w i t h  methenamine h i p p u r a t e  (MH, HiprexR, Riker  L a b o r a t o r i e s ,  Loughborough, 

L e i c e s t e r .  Eugland) ,  2 g x 3,  d a i l y  from day 18-52 and dur ing  t h e  p o s t - t r e a t -  

m e n t  c o n t r o l  p e r i o d ,  days 66-73, as descr ibed  i n  t h e  c l i n i c a l  r e p o r t  ( 1 4 ) .  

During days 1-9 d i f f e r e n t  c y t o c e n t r i f u g e  p r e p a r a t i o n s  of t h e  g lu ta ra ldehyde-  

suspended leukocytes  and b a c t e r i a  were eva lua ted  (13) .  Two p a t i e n t s  were exc- 

luded due t o  f requent  blockage of t h e  c a t h e t e r s  a f t e r  pre-sampling plugging,  

see below. 

They had a l l  had indwel l ing  c a t h e t e r s  f o r  a p e r i o d  of 6 months 

Urine w a s  sampled twice 

The c a t h e t e r  w a s  plugged immediately a f t e r  b r e a k f a s t ,  15-30 minutes  b e f o r e  

sampling. I n  p a t i e n t s  no. 1, 3 ,  4 u r i n e  w a s  ob ta ined  a f t e r  plugging f o r  2 h r s  

b e f o r e  b r e a k f a s t .  The u r i n e ,  approximately 15 m l ,  w a s  c o l l e c t e d  i n  a s t e r i l e  

tube and thoroughly shaken i n  o r d e r  t o  d i s p e r s e  t h e  s o l i d s .  The u r i n e  (0.1 ml) 

w a s  then  immediately t r a n s f e r r e d  t o  0 .9  m l  2% g lu ta ra ldehyde  (Taab L a b o r a t o r i e s ,  

Reading. England) i n  phosphate  b u f f e r ,  0.135 M ,  pH 7.4. The g lu ta ra ldehyde-  

suspended c e l l s  and b a c t e r i a ,  0 . 2  m l ,  were spun down on a s l i d e  2-4 h r s  a f t e r  

sampling by means of a c y t o c e n t r i f u g e  (Shandon-Elliot Cytospin)  a t  1,000 r .p .m. ,  

10 min., us ing  twin p r e p a r a t i o n s  from each specimen. 

w a s  always s t a i n e d  w i t h  t h e  May-Griinwald-Giemsa s t a i n  (MGG) and t h e  o t h e r  wi th  

haematoxylin-eosin, p e r i o d i c  a c i d  Schi f f  o r  Papanicolaou s t a i n ,  as p r e v i o u s l y  

descr ibed  (13) .  

One of t h e  p r e p a r a t i o n s  

It i s  ev ident  from t h e  above d e s c r i p t i o n  of t h e  p r e p a r a t i o n  of t h e  u r i n e  

sediment t h a t  t h e  c e l l  number on t h e  s l i d e  should be l i n e a r l y  c o r r e l a t e d  t o  t h e  

number of c e l l s  i n  t h e  o r i g i n a l  u r i n e  sample: 

1. 

g l u t a r a l d e h y d e ) .  

2. 

20 ul u r i n e  w a s  spun down on each s l i d e  (200 u l  of a 10% u r i n e  suspens ion  i n  

The r e l a t i o n  between t h e  a r e a  of a high-power v i s u a l  f i e l d  of t h e  Z&ss 
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photomicroscope used ( r=75 um) and t h e  a r e a  of t h e  c e l l  p r e p a r a t i o n  on t h e  s l i d e  

( ~ = 3 , 0 0 0  um) w a s  def ined  by: 

1 
2 

2 
r 7 1 -  

R IT 1,600 
- -  

The whole s l i d e  p r e p a r a t i o n  w a s  scanned under t h e  x10 l e n s .  The a r e a  w i t h  

t h e  h i g h e s t  c e l l  d e n s i t y  w a s  f u r t h e r  eva lua ted  under t h e  xl00 l e n s ,  t o t a l  mag- 

n i f i c a t i o n  ~ 1 , 0 0 0 .  

and t h e  average ce l l  number was taken  t o  r e p r e s e n t  t h e  c e l l u l a r i t y  of t h e  pre-  

p a r a t i o n  except  when t h e  lower number w a s  zero .  Then one t h i r d  of t h e  h i g h e s t  

c e l l  number w a s  approximated t o  r e p r e s e n t  t h e  ce l l  d e n s i t y  as a c o r r e c t i o n  f o r  

t h e  heterogenous d i s p e r s i o n  of ce l l s .  When twin specimens d i f f e r e d  i n  c e l l  den- 

s i t y ,  t h e  one w i t h  t h e  h i g h e r  c e l l  d e n s i t y  was recorded,  s i n c e  l o s s  of ce l l s  

during p r e p a r a t i o n  appeared t o  be more l i k e l y  than  product ion  of excess c e l l s  

(13). 

The extreme ranges of c e l l s  p e r  high-power f i e l d  were noted 

S t a t i s t i c s .  The r e s u l t s  were s u b j e c t e d  t o  non-parametric ana lyses  according t o  

Siege1 1956 (17) .  

RESULTS 

The t ransformat ion  curve between ce l l s  p e r  high-power f i e l d  and c e l l s  p e r  p1 

u r i n e  i s  shown i n  F igure  1 t o g e t h e r  wi th  t h e  normal l i m i t s  f o r  leukocyte  concen- 

t r a t i o n  and e r y t h r o c y t e  c o n c e n t r a t i o n  repor ted  by L i t t l e  1964 (11). 

The median leukocyte  c o n c e n t r a t i o n  of t h e  p r e s e n t  p a t i e n t s  w a s  100 ( Q ,  - Q3 

50 - 350) l e u k o c y t e s / p l  u r i n e  dur ing  t h e  pre- t reatment  c o n t r o l  per iod  (Table 11 ,  
i .e .  a t e n f o l d  h i g h e r  leukocyte  c o n c e n t r a t i o n  than  t h e  upper l i m i t s  of leukocyte  

concent ra t ion  i n  h e a l t h y  probands r e p o r t e d  by L i t t l e  1964 (11). The rank sums 

suggested a r e l a t i v e  reduct ion  i n  p y u r i a  dur ing  t h e  l a t e  p e r i o d  of MH t rea tment  

(Table l), b u t  t h i s  tendency w a s  no t  s i g n i f i c a n t  (0 .3>p>0.2) ,  as eva lua ted  by 

t h e  Friedman two-way a n a l y s i s  of v a r i a n c e .  

The c o n c e n t r a t i o n  of b a c t e r i a  i n  t h e  u r i n e  fol lowed t h e  same p a t t e r n  a s  t h e  

leukocyte  c o n c e n t r a t i o n  al though on a h i g h e r  numerical  l e v e l  (Table  2) .  

median c o n c e n t r a t i o n  dur ing  t h e  pre- t reatment  c o n t r o l  p e r i o d  w a s  1,200 b a c t e r i a /  

P1 u r i n e ,  i n t e r q u a r t i l e  range 1,000 - 6,000 b a c t e r i a / p l  u r i n e .  

suggest  a re la t ive reduct ion  i n  b a c t e r i a  dur ing  t h e  l a t e  p e r i o d  of MH t rea tment  

(Table 2), b u t  t h i s  t r e n d  was n o t  s i g n i f i c a n t  (0 .3>p>0.2) ,  when eva lua ted  by 

t h e  Friedman two-way a n a l y s i s  of v a r i a n c e .  

The 

The rank sums 

I n  c o n t r a s t  t o  p y u r i a  and b a c t e r i u r i a ,  microscopic  haematur ia  def ined  as 1 2 4  

e r y t h r o c y t e s / p l  u r i n e  was not  a prominent f e a t u r e  i n  t h e  p a t i e n t s  s t u d i e d  (F ig .  



3 2  Tab le  1. Leukocytes  p e r  high-power m i c r o s c o p i c  f i e l d  (18 x 10 ,um ) i n  t h e  $1~- 
t a r a l d e h y d e - f i x e d  c y t o c e n t r i f u g e - p r e p a r e d  q u a n t i f i e d  u r i n e  sed imen t s  of  g e r i a -  
t r i c  p a t i e n t s  w i t h  i n d w e l l i n g  c a t h e t e r s  b e f o r e ,  d u r i n g  and a f t e r  t r e a t m e n t  w i t h  
methenamine h i p p u r a t e  (MH),  2 g x 3 d a i l y .  Median v a l u e s  w i t h i n  each  p e r i o d ,  
b a s e d  o n  3-5 measurements on d i f f e r e n t  days w i t h i n  t h e  p e r i o d  ( c f .  1 3 ) .  An i n -  
d i v i d u a l  measurement was b a s e d  on double  p r e p a r a t i o n s  from t h e  same u r i n e  s p e c i -  
men. MM: median o f  medians.  Q, - Q3: i n t e r q u a r t i l e  r ange .  R . :  t h e  r ank  sums of 
t h e  Friedman two-way a n a l y s i s  of v a r i a n c e  (17) r e f l e c t  t h e  J e l a t i v e  changes i n  
p y u r i a  d u r i n g  t h e  p e r i o d  s t u d i e d ,  days 1-73. 

P r e - t r e a t m e n t  I n i t i a l  p e r i o d  L a t e  p e r i o d  P o s t - t r e a t m e n t  
c o n t r o l  p e r i o d  o f  t r e a t m e n t  o f  t r e a t m e n t  c o n t r o l  p e r i o d  

P a t .  Sex Days 10-17 Days 18-35 Days 36-52 Days 66-73 

1. f 
2.  m 
3 .  f 
4 .  f 
5.  f 
6 .  f 
7. f 
8 .  m 
9 .  f 
10 .  f 
11. f 
12 .  f 

3.0 
0 . 3  
1 . 0  
1.3 
0 .7  
5 .O 
8.0 
0.7 
1 . 3  
7 .O 
4.0 
0.3 

1 . 9  
6 .9 

75.0 
0 .9  
0.3 
2.5 

53.0 
2.2 
0 . 3  
5.0 
4.2 
3.9 

1 .0  
2.2 
8.0 
0.7 
0 .0  
4.0 

30.0 
1 .o 
0 .7  
4.0 
1 . 7  
0.7 

2.0 
1 . 7  

1 1 . 0  
1 .7  
0 . 3  
5 .0  

30.0 
0 .7  
0.7 
9 . 0  
1 . 7  
1 . 7  

MM 1 . 3  3.2 1 . 4  1 . 7  

30.0 32.5 23.5 34.0 R 
0.7-4.5 1.4-6 .O 0.7-4.0 1.2-7 .O Ql - Q3 

j 

2 ) .  No ev idence  was found t h a t  e i t h e r  s h o r t - t e r m  t r e a t m e n t  w i t h  high-dose MH, 

2 g x 3 d a i l y ,  o r  c a t h e t e r  changes i n c r e a s e d  t h e  i n c i d e n c e  o f  haematu r i a  i n  

p a t i e n t s w i t h  i n d w e l l i n g  c a t h e t e r s .  During 20 c o n t r o l  days w i t h o u t  MH, haemat- 

u r i a  was no ted  i n  1 3  o u t  o f  72 u r i n e  sed imen t s  (18%). During MH t r e a t m e n t  

f o r  34 days ,  haematu r i a  w a s  no ted  i n  27 o u t  o f  106 u r i n e  sed imen t s  (25%) .  

T h i s  d i f f e r e n c e  was n o t  s i g n i f i c a n t  ( 0 . 3 > p ; O . 2 ) ,  as e v a l u a t e d  by t h e  x'-test 

f o r  two independen t  samples .  Nor d i d  t h e  number o f  c a t h e t e r  changes i n  an  i n d i -  

v i d u a l  p a t i e n t  c o r r e l a t e  w i t h  t h e  number o f  e p i s o d e s  of haematu r i a  ( N = l l ,  

Spearman's  rho  = +0.20). 

DISCUSSION 

The q u a n t i f i c a t i o n  o f  b a c t e r i a  and c e l l s  i n  t h e  u r i n e  of  p a t i e n t s  w i t h  

i n d w e l l i n g  c a t h e t e r s  i s  d i f f i c u l t .  One b a s i c  c o n d i t i o n  i s  t h a t  t h e  c o n c e n t r a t i o n  

of  b a c t e r i a  and l e u k o c y t e s  appea r s  t o  b e  dependent  o n  u r i n e  p r o d u c t i o n ,  i . e .  

e x c r e t i o n  o v e r  t i m e  p r o v i d e s  a b e t t e r  e s t i m a t i o n  t h a n  p a r t i c l e  c o n c e n t r a t i o n  
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3 2  
Table  2 .  B a c t e r i a  p e r  high-power microscopic  f i e l d  (18 x 10 vm ) i n  t h e  glu-  
taraldehyde-f ixed cy tocent r i fuge-prepared  q u a n t i f i e d  u r i n e  sediments  of g e r i a -  
t r i c  p a t i e n t s  wi th  indwel l ing  c a t h e t e r s  b e f o r e ,  dur ing  and a f t e r  t rea tment  w i t h  
,,,&henmine h i p p u r a t e  ( M H ) ,  2 g x 3 d a i l y .  
based on 3-5 measurements on d i f f e r e n t  days w i t h i n  t h e  p e r i o d  ( c f .  1 3 ) .  An 
i n d i v i d u a l  measurement w a s  based on double p r e p a r a t i o n s  from t h e  same u r i n e  
specimen. MM: median of medians. Q - Q3: i n t e r q u a r t i l e  range.  R . :  t h e  
rank sums of t h e  Friedman two-way a n a l y s i s  of var iance  (17) r e f l e c t  tde r e l a t i v e  
changes i n  pyur ia  during t h e  p e r i o d  s t u d i e d ,  days 10-73. 

Median va lues  w i t h i n  each p e r i o d ,  

Pre- t reatment  I n i t i a l  p e r i o d  Late  per iod  Post- t reatment  
c o n t r o l  per iod  of t rea tment  of t rea tment  c o n t r o l  per iod  

p a t .  Sex Days 10-17 Days 18-35 Days 36-52 Days 66-73 

1. f 
2 .  m 
3: f 
4 .  f 
5. f 
6 .  f 
7 .  f 
8. m 
9. f 
10. f 
11. f 
12 .  f 

15 
150 

15 
125 

15 
8 

20 
10 
15 

7 
150 

15 

9 
105 
23 
30 
60 
12 
19 
35 
1 7  

7 
18 

9 

40 
1 2  

100 
2 

15 
8 

15 
8 

15 
8 
6 

a 

13  
105 
30 
15 
33 
55 
10 
13  
40 
35 
35 
55 

MM 15 19 10 34 
13-73 11-33 7-15 14-48 
30.5 31.0 23.0 35.5 i1 - 93 

j 

(11, 16) .  Under t h e  experimental  c o n d i t i o n s  of t h e  p r e s e n t  s tudy ,  t h e  c e l l  con- 

c e n t r a t i o n  p e r  p l  u r i n e  w a s  expected t o  provide a c l o s e  approximation of  excre-  

t i o n  p e r  u n i t  t i m e  ( c f .  1 1 ) .  

The r h e o l o g i c a l  p r o p e r t i e s  of c a t h e t e r  u r i n e  a r e  another  stumbling-block. 

This  u r i n e  resembles t h i n  g r u e l ,  t h a t  i s  not  a homogenous suspension.  The cor- 

pusc les  tend  t o  concent ra te  i n  t h e  clumps, much l i k e  c e l l  concent ra t ion  w i t h i n  

a f i b r i n  coagulum during blood c l o t t i n g .  It i s  obvious t h a t  t h e  presence of a 

clump i n  t h e  sample w i l l  produce an over-est imat ion of t h e  c o r p u s c u l a r i t y  of  t h e  

u r i n e  and converse ly  t h e  absence of a clump w i l l  produce an under-est imat ion.  

Gram-stained smears of u r i n e  c e n t r i f u g a t e s  have been r e p o r t e d  t o  c o r r e l a t e  

with t h e  numbers of v i a b l e  organisms c u l t u r e d  from t h e  same u r i n e  specimens ( 9 ) .  

It i s  reasonable  t o  assume t h a t  t h e  p r e s e n t  c y t o c e n t r i f u g e  p r e p a r a t i o n  f u r t h e r  

improved t h e  c o r r e l a t i o n  between u r i n e  organisms and organisms observed on t h e  

s l i d e .  

u r i n a r y  b a c t e r i a  der ived  from t h e s e  p a t i e n t s  w i t h  indwel l ing  c a t h e t e r s  (Table  2) 

were i n  agreement wi th  t h e  b a c t e r i a l  concent ra t ions  found by previous  au thors  by 

WanS of q u a n t i t a t i v e  u r i n e  c u l t u r e s  (I), i . e .  a median pre- t reatment  b a c t e r i u r i a  

corresponding t o  1 2  x lo5  b a c t e r i a / m l  u r i n e ,  i n t e r q u a r t i l e  range 10 - 60 x 10 

This  assumption i s  supported by t h e  f a c t  t h a t  t h e  c o n c e n t r a t i o n s  of 

5 
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Fig.  1. The t ransformat ion  curve bgtweFn 
cel ls  p e r  high-power f i e l d  (18 x 10  um ) 
and ce l l s  p e r  u l  u r i n e .  The shaded a r e a  
i n d i c a t e s  t h e  r e f e r e n c e  range of ery thro-  
c y t e s  and leukocytes  according t o  L i t t l e  
1964 (11). 0 

Number of urine specimens 

Fig .  2 .  Inc idence  and magnitude of haema- 
t u r i a  i n  1 2  g e r i a t r i c  p a t i e n t s  w i t h  indwel- 
l i n g  c a t h e t e r s  p r i o r  t o  (days 10-17), dur ing  
(days 18-52) and a f t e r  (days 66-73) t reat-  
ment w i t h  methenamine h i p p u r a t e  ( M H ) ,  2 g x 
3 d a i l y .  

Erythrocytes 
/pi urine 

0 0.3 0.7 1-2 >2 

I 
I 

J 
I 

, boctcriurio 

w p y u  r i a  '""1 MH t reotmcnt 

5 4 - F a - t -  
1 17 35 52 1 3  DAYS 

Fig.  3. R e l a t i v e  changes i n  b a c t e r i u r i a  
and pyur ia  dur ing  t rea tment  w i t h  methen- 
amine h i p p u r a t e  ( M H ) ,  2 g x 3 d a i l y ,  i n  
p e r  c e n t  of  c o n t r o l  v a l u e s .  Median va lue  
based on t h e  per iod  medians g iven  i n  
T a b l e s  1 and 2 .  
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b a c t e r i a / m l ,  extreme va lues  300 - 500 x 105 b a c t e r i a l m l .  

The inc idence  and magnitude of haematuria  was moderate ,  c o n s i d e r i n g  t h a t  a 

l a r g e  f o r e i g n  body, t h e  c a t h e t e r ,  was i n  c l o s e  contac t  w i t h  t h e  mucosal membrane 

of t h e  u r i n a r y  t r a c t  and t a k i n g  i n t o  account t h e  p e r s i s t e n t  p y u r i a - b a c t e r i u r i a .  

MH has  been thought  t o  be  of l i m i t e d  v a l u e  i n  t h e  t rea tment  of e s t a b l i s h e d  

u r i n a r y  t rac t  i n f e c t i o n  (12) .  If i t  is  assumed t h a t  MH reduces b a c t e r i a l  growth 

i n  t h e  u r i n e  wi thout  a f f e c t i n g  i n f e c t i o n  of t h e  mucosa, MH t rea tment  could 

not  be expected t o  reduce b a c t e r i u r i a  and p y u r i a  p r i o r  t o  t h e  h e a l i n g  of t h e  

p r e - e x i s t i n g  mucosal i n f e c t i o n ,  i . e .  a f t e r  MH t rea tment  f o r  a t  l e a s t  1 - 2 weeks. 

It i s  ev ident  from Tables  1, 2 and Figure  3 t h a t  a r e l a t i v e  reduct ion  of bac- 

t e r i u r i a  and p y u r i a  occured dur ing  t h e  l a t e  per iod  of MH t r e a t m e n t ,  

i n g l y ,  t h e  v a l u e s  from t h e  pre- t reatment  c o n t r o l  p e r i o d  and t h e  i n i t i a l  treat- 

ment per iod  a r e  grouped t o g e t h e r  a s  one extended c o n t r o l  per iod  (Tables  1, 2 ) ,  

t h e  pyur ia  w a s  almost s i g n i f i c a n t l y  reduced dur ing  t h e  l a te  MH t rea tment  per iod  

(p=0.014), as e v a l u a t e d  by t h e  Friedman two-way a n a l y s i s  of v a r i a n c e .  

t i v e  r e d u c t i o n  of b a c t e r i u r i a  was s t i l l  no t  s i g n i f i c a n t  (p=O.14). 

I f  accord- 

The rela- 

I n  view of t h e  s i z e  of t h e  p r e s e n t  m a t e r i a l  (N=12) and t h e  d i s p e r s i o n  of 

i n d i v i d u a l  v a l u e s ,  t h e  r i s k  of a c c e p t i n g  a f a l s e  n u l l  hypothes is  ( i . e .  no cura- 

t i v e  e f f e c t  of MH) seems g r e a t .  It i s  more reasonable  t o  assume from t h e  cen- 

t r a l  tendency descr ibed  by t h e  rank sums (Tables  1, 2) and t h e  r e l a t i v i z e d  medi- 

ans (F ig .  3.1, t h a t  short- term high-dose MH t rea tment  reduced t h e  b a c t e r i u r i a  

and t h e  p y u r i a  i n  p a t i e n t s  wi th  indwel l ing  c a t h e t e r s .  
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