
RENAL EE'FEC'I'S OF ANTIIIYPERTENSIVE DRUGS I N  ELDERLY 

IIYPEKTEICSIVES 

Depar tment  o f  C l i n i c a l  l ? l - ' a r~naco log~ ,  Royal  C o l l e g e  o f  Sur-  

g e o n s  i n  I r e l a n d ,  S t .  S t e p h e n ' s  Green ,  D u b l i n  2 and The 

Blood P r e s s u r e  C l i n i c ,  The C h a r i t a b l e  I n f i r m a r y ,  J e r v i s  

S t r e e t ,  Dubl in  1, I r e l a n d .  

I n t r o d u c t i o n :  -- 
E p i d e n i i o l o g i c a l  e v i d e n c e  i n c r i m i n a t e s  h y p e r t e n s i o n  a s  a  

r i s k  f a c t o r  f o r  m o r t a l i t y  and c e r e b r o v a s c u . l a r  and  c a r d i o v a s -  

c u l a r  d i s e a s e  i n  t h e  e l d e r l y  (1). While  it is  now g e n e r a l l y  

a c c e p t e d  t h a t  h i g h  b l o o d  p r e s s u r e  is a  p o t e n t  r i s k  f a c t o r  i n  . 

a l l  t h e s e  r e g a r d s ,  c o n s i d e r a b l e  c o n t r o v e r s y  s u r r o u n d s  s e l e c -  

t i o n  o f  o l d e r  p a t i e n t s  f o r  a n t i h y p e r t e n s i v e  d r u g  t r e a t m e n t  

a n d  For  t h i s  r e a s o n  t h e  EWI'IIE s t u d y  was set  up sonic t i m e  

a g o  ( 2 ) .  The  r e s u l t s  o f  t h e  s t ) - ~ d y  i n  r e l a t i o n  t o  t h e  p o s s i -  

b l e  e f f e c t s  o f  d r u g  t r e a t m e n t  ( h y d r o c h l o r a t h i a z i d e  w i t h  tri- 

amptesene  w i t h  or w i t h o u t  a l p h a  nie t h y l d o p a )  o n  m o r t a l i t y  

and  I~yper tens ion-associa ted  d i s e a s e s  a r e  n o t  y e t  a v a i l a b l e ,  

b u t  a  l o t  of d a t a  h a s  been  p u b l i s h e d  on  t h e  b l o o d  p r e s s u r e  

l o w e r i n g  e f f e c t s  of t h e s e  d r u g s  a s  w e l l  as  t h e i r  unwantec? 

e f f e c t s  i n  p a t i e n t s  wj.th h y p e r t e n s i o n  o v e r  t h e  a g e  o f  6 0  

( 3 , 4 , 5 ) .  T h e  d i u r e t i c  c o m b i n a t i o n  w i t h  o r  w i t h o u t  a  modest  

. d o s e  o f  a l p h a  methy ldopa  lowered  b o t h  s y s t o l i c  and d i a s t o l i c  

p r e s s u r e s  t o  l e v e l s  which might: r e a s o n a b l y  b e  e x p e c t e d  to  

c o n f e r  p r o t e c t i o n  ag2.ins.t c o m p l i c a t i o n s .  However, t h e  s i d e  

e f f e c t s  p roduced  a r e  n o t  i n c o n s i d e r a b l e .  P r e d i c t a b l y ,  t h e y  

i n c l u d e  d e c r e a s e d  g l u c o s e  t o l e r a n c e ,  h y p e r u r i c a e m i a  and  

d e s p i t e  c o n t i n u i n g  t h e  t h i a z i d e  w i t h  t r i a m t e r e n e ,  t h e r e  was 

a s i g n i f i c a n t  f a l l  i n  scrunl potass iu ln  o f  0 . 3  n u n o l / l  ( s e e  

T a b l e  I . ) .  An a d d i t i o n a i  unwankec! e f f e c t  W ~ S  a  s t a t i s t i c a l l y  





s i g n i f i c a n t  i n c r e a s e  i n  serum c r e a t i n i n e .  I n c r e a s e s  i n  serum 

c r e a t i n i n e  may be  r e l a t e d  t o  a  r e d u c t i o n  i n  r e n a l  p e r f u s i o n  

of  p r e s s u r e .  I t  seems u n l i k e l y  t h a t  s t r u c t u r a l  damage t o  

t h e  k idney  o c c u r s  a l t hough  t r i a m t e r e n e  may cause  nephro to-  

x i c i t y .  

Beta  ad renocep to r  b lock ing  d r u g s  have va ry ing  e f f e c t s  on 

r e n a l  b lood  f low,  g lomeru la r  f i l t r a t i o n  r a t e  and r e n a l  func-  

t i o n  depending on t h e  c i r cums tances  i n  which they  a r e  s t u -  

d i e d  ( 6 ) .  Propranolol .  h a s  been r e p o r t e d  t o  d e c r e a s e  r e n a l  

blood f low ( 7 , 8 ) ,  w h i l e  n a d o l o l  was found by Tex to r  and 

c o l l e a g u e s  ( 9 )  t o  l e a v e  r e n a l  b lood  f low unchanged i n  t h e  

f a c e  of  a  f a l l  i n  c a r d i a c  o u t p u t .  S i m i l a r l y ,  t h e  c a r d i o s e -  

l e c t i v e  b e t a  ad renocep to r  b lock ing  drug  a t e n o l o l  h a s  been 

r e p o r t e d  by Waal-Manning and B o l l i  (10) t o  have no e f f e c t s  

on r e n a l  bl-ood f low.  

I r r e s p e c t i v e  of whether  t h e r e  i s  a  s i g n i f i c a n t l y  h i g h e r  ' 

l e v e l  of  a d v e r s e  r e n a l  e f f e c t s  i n  t h e  e l d e r l y  w i t h  b e t a  

b lock ing  d r u g s ,  doubt  has  been exp re s sed  conce rn ing  t h e i r  

a f f i c a c y  i n  o l d e r  h y p e r t e n s i v e s  ( 1 1 , 1 2 ) .  

I t  i s  a g a i n s t  t h i s  background of doub t  abou t  a n t i h y p e r -  

t e n s i v e  e f f i c a c y ,  concern  w i t h  t h e  a d v e r s e  r e a c t i o n  p a t t e r n  

s e e n  w i t h  d i u r e t i c s  and a p p a r e n t l y  c o n f l i c t i n g  r e p o r t s  con- 

c e r n i n g  t h e  p o s s i b l e  e f f e c t s  of  b e t a  ad renocep to r  b lock ing  

d r u g s  on  r e n a l  f u n c t i o n  t h a t  w e  dec ided  t h a t  t h e  b lood  p re s -  

s u r e  lower ing  e f f e c t s  and r e n a l  a c t i o n  of t h r e e  b e t a  adre-  

nocep to r  b lock ing  d r u g s ,  a t e n o l o l ,  n a d o l o l  and l a b e t a l o l  

shou ld  be  s t u d i e d  i n  e l d e r l y  h y p e r t e n s i v e  p a t i e n t s .  Three  

s e p a r a t e  sLud ie s  w e r e  c a r r i e d  o u t .  E f f e c t i v e  r e n a l  b lood  
125= 

f low was measured us ing  t h e  plasma d i sappea rance  o f  

h ippuran  and gl.omerular f i l t r a t i o n  r a t e  was measured u s i n g  

5 1 ~ r  EDTA decay from plasma. The e l d e r l y  were a r b i t r a r i l y  

d e f i n e d  a s  t h o s e  o v e r  6 0  y e a r s  of  a g e . a n d  a l l  had confirmed 

d i a s t o l i c  b lood  p r e s s u r e  above 95  nunIlg . 
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'l'11.i~ was  n  rr71ldut11.ised cloub.Le-I>.Litlcl c r o s s . - o v e r  s t u d y  i n  

w l ~  i.c:Il kc11 c l.rle~r.Ly I \ype r l : c t l s i vc  pa  t . i e l lLs  t o o k  p a r t .  Eacll 

L~. r?n t~ l lc l~L pl~; ls t?  lasl.cc1 1 2  wcaks at111 l ~ l o o r l  P I . - e s su r s  a n d  f l o w  

I ~ I P ~ I s ~ I I : ' ? ~ ~ I ~ ~ I I : ! ;  wr?~:e Lal:c~r aL tlle e n d  o.E e a c h  vE t i l e  troaLtrletlt  

; ) l~cis t?s .  0 1 1  ~ ~ . L a c e l > u  L l ~ c  mean a ~ : L e r i a l  p r e s s u r e  was  130  nu~lIlq 
I . 4. .I. - 2  ;\11t1 r? t l  aCc t1o lo1  100  - 2 .  'I'lle c u ~ - ~ - e s p o t ~ d i t l g  trtean (-SEMI 

-1. ~ : n r l a l  I,Lood I l u w  v a l u e s ,  111I./alin/1..13111~ were 513 -87 atid G 4 G  
.I. 4. - ' - I 1 G  (p<O.O!j) a11r1 Wl<, 5G - 7  nlld 5U i.l. 

I.I;\c.lv .I.o I. : - - - . - - . . - 
'I'l~.i.n was n  t :a~~dvt~l . i sc t l  s.i.tlg.Le-l,lj.ntl sLudy  i t i  w l ~ i c l ~  tell pa -  

li.i.v~~L:; ~ . ) ~ ~ t : L . i c j . ~ ~ ~ ~ ~ ; t ? c l  w.iL11 c~-I~:~I ~ ) I ~ L I S C  - L J ~ ~ C C I X J  atld t 1 a ~ l o 1 v l  - 
.I.;I:; Lj.tlq .1.0 week.:: . 1.lc:ntl a t-  L e  t r i a l  1 ) r c s s u r e  011 p l a c e b o  was  559 
.;. 
--36 I 4 4 ' 7  111/11.i . t / . l .  3  I n i ~ ~ l ~ l ~ l  ( p < 0  . 05) . Aei Lller g l o -  

~ l l e r u l n ~ :  I i . L l ~ - a ( l i 0 1 1  ~ . i l L e  01- r e l l o v a s c u 1 a ~ -  r e s i s L a n c e  ~ l l i l t i g e d .  

J I I  L l i i s  s t u t l y  11it1e y o u ~ l g  (22-55  y e a r s )  a n d  n i n e  e l d e r l y  

( ( ; ! ; - ! I5  yci1l:s) ! ~ y p e r t e ~ l s i v e s  Look p a r k .  'l 'his was  a compara -  

t i v e  s tudy  i n  v r l ~ . i c l ~  Ll~fz e f L e c t  o f  l a l ~ b L a l o 1  i l l  Llrese two  

a g e  glroups was  cotnpaKed.  I l y p e r L e t ~ s i o l ~  was  c l e f i n e d  as  a d i a -  

e Lo.Lic I ~ l o o d  p r e s s u r e  g ~ e a L e 1 :  Lllan 95 Intally o n  t h r e e  s u c c e s -  

s.i.vc c l i t ~ i c  vj.s.i ts. Af Ler all  in j .  t i a l  dose r a ~ i g i n y  s t u d y  pa -  

L . i r . r ~ L s  e r~Le~ :e i l  a cloublc-b.L.it~el p l a c e b e - c o n t r o l l e d  randonrJ.zad 

u t - o s s - o v e r  :;turly. The  b lvo i l  p r e s s u r e  v a l u e s  o l ~ s e l - v e d  a t  t h e  

r?t~cl o.C cncl l  u f  C l ~ e  Lwelve week t r e a t a e n l :  p i l a s e s  a r e  g i v e n  

i.11 '.L'al~l.e 2 .  J , a l , c t a lo l  lowerecl  b.iood p r e s s u r e  i l l  a l l  p a t i e n t s .  

,111 LoLli g r cups  tlie JIa11 i n  b l o o d  p r e s s u r e  w a s  s i m i J . a r  - 
.L7 . 4/1 .% . 0 111a1l1y i t 1  L l ~ e  young ,  colapalred Lo 2 1  . U / 1 4  . U 11u111lg i n  

L I l c  e lc le r - ly  I lyper  L e r ~ s i . v e s .  



TABLE 2 

You~lq E l d e r l y  

P l a c e b o  148.2 ?5.6 180.7 i9.0 

P l a c e b o  95.6 2 2 . 1  102.0 52 .4  

D i a s t o l i c  
3- 

~ a b e t a l o l '  8 3 . 6  21. 5 87.2  -1.8 

4. 
Mean -SEM 

D i s c u s s i o n :  - 
l'lie ailus o f  t h e  p r e s e n t  s e r i e s  o f  s t u d i e s  were t o  as-- 

c e r t a i n  i E  1) b e t a  a d r e n o c e p t o r  b l o c k i n g  d r u g s  are e f f e c t i v e  

b l o o d  p r e s s u r e  l o w e r i n g  a g e n t s  i n  e l d e r l y  h y p e r t e n s i v e s ,  

2 )  13eta b l o c k i n y  d r u g s  have a d e l . e t e ~ i o u s  e f f e c t  o n  r e n a l  

f u n c t i o n ,  3 )  Can b e t a  a d r e n o c e p t o r  b l o c k i n g  a g e n t s  b e  u s e d  

a s  f i r s t - l i n e  t r e a t m e n t  i n  h y p e r t e n s i o n  i n  t h e  e l d e r l y .  Ob- 

vious1.y tile answer  to  q u e s t i o n  3 depends  v e r y  much o n  t h o s e  

o b t a i n e d  i n  r e s p o n s e  t o  q u e s t i o n s  1 and 2. A l l  d r u g s  l o w e r e d  

b l o o d  p r e s s u r e  by a c l i n i c a l l y  s i g n i f i c a n t  amount. I n  t h e  

l a b e t a l o l  s t u d y  d i f f e r e n c e s  i n  b a s e l i n e  b l o o d  p r e s s u r e  v a l u e s  

i l l  t h e  two g r o u p s  make a c o n ~ p a r i s o n  o f  d r u g  e f f i c a c y  d i f  f i -  

c u l t .  Ilowever, i n  b o t h  g r o u p s  t h e  f a l l  i n  b l o o d  p r e s s u r e  was 

s i m i l a r .  I t  would seem t h e r e f o r e  t h a t  b e t a  a d r e n o c e p t o r  

b l -ockiny d r u g s  a r e  e f f e c t i v e  i n  l o w e r i n g  l l igh  b l o o d  p r e s s u r e  

i n  t i le  e l d e r l y  though  c l e a r l y  p r o p e r l y  e x e c u t e d  compara L ive  

s t u d i e s  w i t h  t h i a z i d e  d i u r e t i c s  a r e  ~ i e e d e d  s o  t h a t  t h e  re1.a- 

t i v c  e f f i c a c y  o f  t h e s e  two m a j o r  g r o u p s  o f  d r u g s  c a n  be a s -  

c e r t a i ~ i e c l  i n  t h i s  p o p u l a t i o n .  



'~ 'II!!  ] , ) i ~  ~ ~ . ~ I : I I  ~ 1 :  c.Cl'ccL VII  r e l l ~ ~ l  1)luod ~ J . V V I  was  ral ; l lcy 

rl l l r J ,v , lpc?c :  Cc(1. P,Lellr>.lvl . i r~cro i i sec l  s c ~ l n l  1)loorl f l o w ,  r l a t l o lo l  

~.'c:tl~lcr?tl .il., wll.i.Lc . l i~l)eLi~.Lul  Ilacl ]lo s.ig11iEicil11L e f f e c t .  111 

110 c:il!;c! r:oul.(l a !:ysLc~l~;lL.ic t l i l : l : ~ . ~ ~ l i c ~  i l l  !~ .Lor l~eru lnr  f i l L r a -  

L i or1 I-;I Lr? JJC! ~ ~ I I I ~ . ) I I T ;  L J : ~  Led. A.Isv l : l ~ e ~ - e  was ] lo  c l i l l i c a l l y  s i y -  

t ~ . i . ; : . i . c i ~ ~ ~ L  ( : I I ; I I I ~ ~  i n  seriltl! c r e a L . i ~ ~ i r ~ c  or blvocl u.~:eti. l t  1s 

I.(:ll~j)l:j. 1l5j  L o  S L I ~ ~ C S  L LliaL t h e  C ~ L - c l i o s e l c c  L i v e  I > l o c k e r  a tellol.01 

l l i ~ t l  ;I l.)r:~~c!L.ici.al eKIr?ct o n  r e n a l  Ijloocl Elow b y  v i r t u e  o f  llok 

I ) l . c?c l ; j . l l ( j  r ~ r l n l  I J ~  La. - ac l r e l~ocepko~ : s .  Sucll i111 e f f e c t  1uiyl1.k 
2 

;I l .l.r,il I l l i I  i . l l l .c l la~~cc ol: rcl1a.1. Ijloocl 1 1 . 0 ~  1 1 1  L l ~ e  p r e s e n c e  of 

S : ; I I .  I i , l v j  ( : ; . ~ t : t l j . ~ ~ c  ( J I I L ~ ) I I L  I J U ~ :  .LL i:; (?xL1-e111ely c l .L f f i c i t l t  LV ex-  

~ ) . l i r . i . r ~  a11 ; I ~ I ; I I ; I J .  1-.i.sc! i l l  effective l - e i l a l  I ~ l o o c l  f l o w  ~ l t l ~ o u t  , 

, ! ; ~ i , l . i l ~  I V J J  ? I c L . i V l l .  Uul- l i~ ldJ . t lc j s  wit11 l l a c l o l ~ l  

;I I:(! a I. v ; ~ l : j . i ~ ~ ~ c c  wi . [ l l  t-llusc ul: ' rexLor c L  al ( 3 )  w l l o  exa111111ed 

[ . I , ( ?  c T T c - t : L s  oT L l l c ?  C~I:LI!J J.II y u u ~ l g e ~ -  l ~ y p e r t e t i s i v e s .  I t  rllay b e  

I..I,il L [.II(: L ~ . C I I L  ' :; aye? 1s a11 . ~ . I I I ~ ) O L  L t l r ~ L  v ~ ~ r i t l b l e  111 d e k e r -  

I I I .~ . I I .~ I I I , J  Lllc! ~); .!LLel:]1 u f  reslJon!;c? obsel:ved. 111 tile Case o f  

.I.;~l)cl.;~.l.o.l., 1 . 1 1 ~  crljrlla a r l runucepLur  I~lvc1:lnc~ a c t i u ~ ~  o f  tile d r u g  

I~i l( l  :I I)c?t~(?C.i.ci~~J. eKlecL 1 1 1  I I I ~ ~ . I I L ~ ~ I I ~ I I ~  re11ti1 b.Lood f l o w  

l.11~8 T;lcc? (.I[ ;I pcubrll , le cli1111rlnLio1l oT ca~ :c l i ac  oiiLl)ut. 

~ . : o l l c , l t l~ .L~~ l l  : . .. .- - - .. - - - - - - 
r?rl I: r ; l : t~~ly s l ~ u w s  LllnL a l l .  Ll11:ec I ~ e L i l  b l o c l t e r s  were cf r o c -  

I:.ivo .it1 J .o\vcr . i~lg I ~ l v o r l  p r e s s u r e  arid Lllat w l ~ i l e  Lllese ill-uys 

I1i1(.\ t l . i : :pi\~';~Lc e1Tecl.s O I I  L l ~ c ?  r e l l a l  circiililLio11 Ll~e a b s e n c e  

c.)C a !;j.qjll.iJ:.i.c;~~lI: e f  TecL 0 1 1  sel'ue1 c r e a L i ~ l i ~ l e  allel u r e a  arid 

(J L v I I I ~ J : ~ . ~ . ~  I: lil Lra  Liu11 r a  Le s u y g e s L  tlln t L l ~ e  vbse rvcc l  c l l a n y e s  

r?T.Cc!c:I-.ive Itella1 b l o o d  l l o w  ill:€? p~:v l )ab ly  noL c l j . l ~ i c a l l y  

: . : . i . ~ ~ ~ ~ ~ . i l : . i . t : ~ ~ r ~ L .  

' J ' l ~ r l r :  1-l~oy s l ~ u u l r l  I,(? cu11sidc.t:erl a s  a.LLcrl laLives L o  r l i u r e -  

I..i.c:!: j.11 LII!? clclc2r:Jy. Ilowcvc!r, w c  need  i~c1cl.i.Llo11a.L sLuc l i e s  o n  

.I.;l~:yc g~:or~l)r; o T  ~ ~ ~ L i c l l L s  j.11 wl~.i .cl~ t l ~ e  e f f i c a c y  anrl u t lwa~~Le i l  

c?ii l:ec Lr ,  oS I)(! L a  arl.re~ioc:epLor I)locl:.i.~lg rlrily (:;) illlrl c l i u r e k i c  

(:;) ;II:C? c u ~ ~ ~ ~ ) a ~ t e c l  I ) C Z ~ O I . - ~  il lil-III ~ ~ C O I I I I I I ~ I I C ~ ~ ~ L ~ U I ~  cal l  b e  rllade. 
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