
MLL)lCAL INTELLIGENCE 

Rlarlagcni~c!r~l or  I lypcrterisior~ iri tllc Elderly 

'- 7 l  lICl<li is ~lrucll colll'usivil over wll;lt co~~st i tu tcs  1 ;ll,l~iul~riiite I I I A I I ~ I ~ C I I I C I I ~  of I~y~)crtellsiorl ill tlle 
rlrlc1.l y I r~elcctl, tllcl.c is colltrovcrsy about llow UIIC  

sl~oulrl tlclil~c tllc t c ~ ~ l l s  clclcl.ly ancl I~yl)ertcllsion. 
Ilr;it.ing in lllilltl tllilt (:1iror1~1ogic ancl biologic aging 
; I I Y  tlilrcr-cnt, ollc rirust rccogllize that dirrercntiation 
of tllc two is ilot usually ~)racticable. 111 tllis paper we 
use tllc clll.onologic i~~clcx or aging aiid arbitrarily 
tlcli~lc tltc clrlc>l.ly as I llosc aged 65 arld ovcr. Ernploy- 
i l~g ~ l l i s  i~lil)crlkct cl.itc~.ioll, we cxclutlc a gl'otrl) wllo 
a1.c a l ) l ~ ; w ( : ~ ~ ~ l y  ~ ) t . c~~ l ;~ tu rc ly  i~gctl, wliilc inclutlirlg tllc 
so-c:all(:rl biologic;llly clitc wllo sllow littlc cvidcllcc oT 
i ~ s i ~ l g  illlo tllcil. cigl~tll or. ]lint11 tlcciidc. Illood prcs- 
st1l.c is ;I c o ~ ~ t i ~ ~ u o r ~ s  v;it.i;lblc alld tlle risks or llio1.bidi- 
ty ;illcl ~llortiility ~ I I C I . C ~ S C  wit11 ~)rcssure, tllerc being 
no cIca1.1~ CIeTillcd ci~tolr poillt [or i~lcrcascd risk. 
Nc\~crtl~clcss, i l l  tllis rcvicw tlle tcr111 Ilyl)crtension is 
~illicll (0 11ICi111 ;l SyStolic I)I.CSSUI'C pl.C;ltCl' tllall 159 111111 

1 I%, 01. a rliastolic 111.cssurc greater titan 94 111111 l lg, or  
botll. 

As 11a1.t VC t l ~ c  cllai~girlg de~nogral~ll ie pattern in dc- 
vclo1)cd courltl.ics tllc cldcrly are steadily assuming in- 
c~.c:asillg i~lll)oi.talicc Lot11 in absolute ~ l u ~ n b c r s  and as 
;I I)crc:elltage or tllc pittic~lt ~)ol)ulatioli. Cardiovascu- 
Iiu. cliscase a ~ l d  strokc accoulit Tor tlle nia.jo~.ity or 
ilcatlls i l l  ~)col)lc ovcr 65 ycars of age, arid nlorbidity 
fl.oiil ~llese discascs is also collsideral>le. Si~lce  Ilypcr- 
trlisiotl is krlow~l to be a rllajor risk [actor Tor cartlio- 
\';1~(;11lilr cIisc;is~, it is surj)risirlg that t11er.c is sucll a 
tlraltll or illTor~ll;itiotl 011 tile b c ~ ~ e l i t s  and risks assu- 
ci;ltccl will1 arltillyl~crtc~lsivc trcatrnc~lt arld bloocl- 
IH .CSSI I IC  r rc lu~~ivr l  ill  Illis age gl.oul). 'l'llis 1)oillt is wcll 
i l lu s~ t~ ;~~c t l  by I<oc:l~-Wcscr's obscrvatioli6 tliat ollly 10 
IN:I' (:etlt o f  l~at ic~l ts  included i l l  I I ~)ublisliccl trials or 
al~tillyl)t:~.tcllsivc d~.u%s were ovcr tlic agc or 60. 

111 this 1);rpci. wc rcvicw tlie associatioll bctwceri clc- 
v;l~ctl I)loocl 11rcssu1.c ; ~ l ~ c l  ca1.diovascular disease i l l  tllc 
cldc~.ly ancl tllc evidence that trcatl~iclit with anti- 
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liyl~ertei~sive drugs is benericial. We also discuss the 
indications [or lowering blood pressure and the cur- 
relit practice or drug usage in the elderly. 

'I'llc Frarningllain study7.Wenionstrated ilnequivo- 
cally that 1lyl)ertension is a n  i~nportant risk factor Tor 
cardiovascular disease, ~iotably coronary-artery dis- 
ease, Ilca1.t railnrc, and stroke at  all ages. A~nortg sub- 
jects bctwccrl 65 and 74 ycars old, tllose with Ilyl~cr- 
tc~isioii Iiiive all an~ iua l  incidence or cardiovascular 
diseasc tllree times greater t l la~l ~ ~ o r n ~ v t e ~ ~ s i v e  per- 
s o n ~ . ~  In tlic Veterans Ad~ninistration Study9 age also 
enlergcd as all inlportant factor deterlnillillg niorbid- 
ity. 'I'hougli olily orle i l l  rivc or all patients in tliat 
study wcrc older tliarl GO ycars or age, llalr tllc mor- 
bidit y was in tllc elder1 y, cerebrovascular accidents 
and congestive Ilcart Cailurc being the comlnonest 
collll)licatio~ls. 

Elevated Systollc Pressure 

Llcvatiori or tlic systolic pressurc rnay occur witli or  
witliout a rise in the tliastolic Icvcl. biost Iiypcrten- 
sivc jlatiellts Ii;ive a widcliing or the pulse pressure, 
allcl ill rllany tlle dil'rcrcnce between systolic and dias- 
lolic ~)rcssurc illcreases with age so that elevation or . 
systolic lilay ~~rcdonl inate  i l l  tllc elderly. 'l'l~e ~iiost olr- 
vious cx;uiil)lc or tllis is isolated systolic Ilyperte~ision 
i l l  wllicll tlle diastolic lcvcl is 90 mm t i g  or less and 
systolic 11r.essure is greater than 1 5UI0 or 160 111m I-ig." 
Morc oCtc11, elderly 1)atients witli elcviition or diastol- 
ic l)rcssu~.e (Ill') llave a disl~rol~ortio~late increase in 
systolic pressure (SIJ). I<ocll-Wescr'o dclined dispro- 
l)ortioll;lte systolic Iiyl)crtcl~sion as: 

'Illis dcriliitio~i irlcludes isolated elevation or systolic 
blood Iwessurc as well as cases in which thc svstolic 
I X C S S U ~ C  is illcreased out of proportioli to an elevation 
i l l  diastolic lcvcl. 

I3l)idcniiologic studies iildicate that systolic pres- 
sure Ilas Inore prognostic importa~ice than diastolic 
~~ressure."l'llc 17rarninghanl Study has shown that 
systolic pressure correlates as well (or better) with the 
occurrcnce or atherotlirorrtbotic brain irllarctior~.~ is- 
clle~ilic heart discasc," and corigcstive Iicart ra i~"rc '~  
tllall tlo botll systolic and diastolie or rncari artcrial 
~)ressurc. I'ul.lllerrliorc, isolated clcvation or systolic 
I)I.CSSLII.C has bccn sl~owri to be an important risk Tac- 
t",.,".",'5 

'I'arazi ancl C;iTro1dl6 11oirited out tliat it should 11ot 
corrlc as a surprise that cardiac complicatio~ls such as 
collgcstive Iicart railurc sliould be closely associated 
wit11 elevatioil or (hc systolic blood pressure, sincc car- 
diac work (CW) is a rur~ction or systvlic blood pres- 
sure (SP) - strokc volunie (SV) and heart rate (HI<) 
bcilig the otlicr two dctcrminants: 

C\'Iicii co~lsideri~lg the otlicr major coml>lications or 
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hypertension, stroke, and coronary-artery disease, the 
tension developed during systole, though briefer than 
that in diastole, is at a much higher level and there- 
fore may be more damaging to vessels. 

The prevalence of hypertension depends on the ar- 
bitrary limits chosen to define it. In the United States 
National Health Survey 160/95 mm t ig  was taken as 
the lower limit for hypertension and patients aged 65 
years were designated as elderly.2 According to these 
criteria the prevalence of hypertension was about 50 
per cent. In the setting of a hypertension clinic Koch- 
Weser6 found that disproportionate systolic hyper- 
tension was present in 43 per cent of hypertensive pa- 
tients over 64 years of age and that 45 per cent of these 
had isolated systolic hypertension. The correspond- 
ing values for patients younger than 45 years were ap- 
proximately 13 per cent and 1 per cent. Colandrea et 
al.," in a survey of an elderly population, found iso- 
lated systolic hypertension on initial assessment in 15 
per cent, but on repeat examination the prevalence 
measured fell to about 3 per cent. 

it is generally agreed that, irrespective of age, 
patients with a sustained diastolic blood pressure of 
115 mm Mg or greater should receive antihyperten- 
sive therapy. Most controversy concerns drug treat- 
ment of patients with diastolic pressures in the range 
of 90 to 115 mm Hg. Though the number of patients 
over 5'9 years of age in the Veterans Administration 
Study9 was relatively small (81) the incidence of mor- 
bid events observed over a mean duration of 3.3 years 
was extremely high in the elderly group; antihyper- 
tensive treatment had a strikingly beneficial effect in 
those with diastolic pressures in the range 90 to 104 
mm Ilg.  Furthermore, patients who had a ma.jor com- 
plication of hypertension before treatment benefited 
most. 

The value of antihypertensive therapy in hyperten- 
sive survivors of stroke has been assessed in two 
studies. In onet7 the overall recurrence of strokes was 
not affected by antihypertensive therapy, but data for 
patients aged 70 or more suggested a beneficial effect 
of therapy in this age group. In  the study of Cartert8 
overall mortality was reduced by 50 per cent with 
treatment, and patients whose blood-pressure control 
was good fared best. 'l'he beneficial effect was not seen 
in patients over 65. However, the number of elderly 
patients included in this study was rather small (46). 

In  general, studies on the effectiveness of drug ther- 
apy in elderly patients with mild to moderate hyper- 
tension contain too few patients for us to reach valid 
conclusions regarding efficacy and unwanted effects of 
treatment. We must therefore await the results of 
well-designed studies containing large numbers of 
patients and employing various drug regimens. 

In the meantime there is the clinical problem of de- 
ciding which, i f  any, elderly patients should be given 
antihypertensive therapy. The associations of hyper- 
tension with morbidity and mortality do not ensure 
that lowering the pressure with drug therapy will be 
beneficial. Furthermore, drug treatment in the elderly 
in general can be difficult, and therapy exposes these 
patients to the unwanted effects of drugs. However, 
we believe that the evidence indicting hypertension as 
a major risk factor for cardiovascular problems in this 
age group does provide a theoretical basis at least for 
lowering pressure in some patients. In addition, the 
results so far indicate that treatment does not ad- 
versely affect prognosis, and indeed there is some evi- 
dence suggesting that treatment is beneficial. Also, 
the recent introduction of new drugs with fewer side 
effects, coupled with the rational use of older drugs, 
permits the treatment of elderly patients with a rea- 
sonable expectation of fewer troublesome side effects 
than was possible 10 or 15 years ago. 

We carefully consider starting drug therapy in el- 
derly patients whose blood pressures are greater than 
160/100 on two occasions. For patients with diastolic 
values above 100 but below 110 mm Hg, the presence 
of complications or systolic values higher than 180 
usually sways the balance in favor of treatment. One  
is then left with patients whose main hemodynamic 
abnormality is elevated systolic pressure. In these, the 
main abnormality is a decrease in aortic compliance. 
This type of hypertension is often resistant to 
therapy,I6 and if an  aggressive line is followed diastol- 
ic pressure may be lowered to an extent that embar- 
rasses blood flow to vital  organ^.'^ At present we do 
not treat this isolated finding, not only because of 
these difficulties but also because the value of treat- 
ment in this group is not known. 

Investigations are mainly aimed at assessing the ef- 
fects rather than the cause of hypertension and should 
be kept to a minimum: electrocardiogram, dipstick 
urinalysis, serum creatinine, serum electrolytes, and 
urate. Even when secondary hypertension is suspect- 
ed, extensive investigations should not be carried out 
unless surgical intervention is feasible and desirable. 
Attention to other risk factors for cardiovascular dis- 
ease is not as important as in younger  patient^.^ In 
fact, blood pressure dominates as the major risk fac- 
tor in this age group. 

There  are many physiologic and  pathologic 
changes accompanying old age that may influence 
both the pharmacokinetics and the response of the el- 
derly to d r ~ g s . ~ ~ . ~ ~  Of the pharmacokinetic processes, 
only absorption seems not to change measurably in 
old age. The distribution and metabolism of certain 
drugs are altered, but there are at present no gener- 
ally applicable rules. Renal elimination of drugs di- 
minishes commensurate with the fall in renal func- 



Adllerelice to Therapy 

I;;~ill~l.c to ;~tlllcl.c to tllc ~)liysici;~li's i~ i s t~ . i~c t io~ l s  is 
I I O \ ~  \\titlrly ;ic.k~io\vlctlgetl I U  bc a c;iusc lol. tllc~.;~l)cu- 
l i t .  l ; ~ i l ~ i ~ ~ . ~ ' ~ ~ '  l11  tlic 1)1vsc1it co~itcxt t11e1.e ;II.C 111ii11y 
I ; I I . I I I I S  I I I ; I I  ~ i ~ i l i t ; i ~ c  ; ~ g i i i ~ ~ s l  gocld ( . o ~ ~ ~ l ) l i a ~ ~ c ~ e .  ' l ' ~ c ; ~ t -  
I I I ~ I I I  is ~ O I I ~ - I C I . I I I  i l l  i i~yl l l l~ to~l l ; l t i~ .  ~ ~ ; l t i c ~ i t s ;  (.OIISC- 

I I I I V I I I  ly, 11ir l i l~~~ l i l ioo~ l  01 go011 ( :o~~i l ) l i :~~icc  is 1)oor 1111- 

I I I ( .  I ~ ~ ~ ~ ~ ~ ~ I ~ I  S Or  i l ( ~ ~ l l . l  c l l ( ~ c  I ( )  t l ~ ~ ~ ~ l t l l l c l l t  c.;ll.c!- 

Choice 01 Drugs 

ivcll lolcl.i~~cd wllctl c t ~ ~ ~ ) l o y c t l  a lo~le  alld in srilall 
doscs. 

\VC c o ~ ~ s i d c r  tlic drug or rirst choice to be ei t l~er a 
I)r ta-;~tl~.c~ic~,gic blockirlg drug or  a thiazide diuretic. 
So~iie~il i ics tile clloice is d e t c ~ m i ~ l c d  by tlle prescllcc of 
;l ~.cl;ltivc or a1)solute co~~traindication to olle or  tllc 
o t l~cr ,  sllc:l~ as ast l l~~l; l ,  pcril)lic~'al vasculal. disease, or 
1ic;ll.t I'ai1u1.c wit11 bcta-adrcnergic blocki~lg drugs, and 
cli;il~etc.s nlcllitus, Ilyl)okalenlia, or Iiyl~cl.uriccliiia in 
tllc case or tl~iazidc diu~.ctics. In thc abse~lcc of sue11 
l 'i~rto~.s tlic clloicc is Inore olle of 1)crsonal ~~re rc re~ lce  
- oc11.s is to usc a beta-adrcnergic blocki~ig drug i l l  

tllc lil.sl i ~ l s t a ~ ~ c c .  

Beta-Adrellerglc Blocking Drugs 

I I '  (:arc is take11 to cxc:ludc ~ ~ ; l t i c l ~ t s  i l l  w h o ~ n  t l~cse 
t l t .~~gs  ~ ~ i i g l i t  be colitrailldicatcd, beta-adrc~ic~.gic 
I)locki~iq ;lgelits tlu 11ot cailsc lllariy u~iw;l~itcd clrccts. 
I t  is 1)vssil)lc tlliit thc clil~ical rcsllollsc in tllc elderly 
will I I C  tlirrcrc~it T1.un1 lliat scell in younger patients," 
Out ~ ) l ' o l ~ r l y  dcsiglicd studies of lllcsc drugs I~avc not 
l ~ c c ~ i  ca1.1.iccl out i l l  clclcl.ly I1yl)crtcnsivcs. 'I'llcrc is 
so~l ic  cviclcnccJ4 I hat rcsponsivcncss to k ~ e t a - a ( l r c ~ l c ~ ~  
gic: blocki~lg tll.ugs is rcduced in tllc cldcrly. 0 1 1  llle 
o~ l i c r  II;II~(I, tl1c1.c are i ~ l l l ) o ~ . t a ~ ~ t  ~ ~ I ~ a r ~ ~ l a c v k i ~ i c t i c  al- 
tcl.;~liol~s i l l  the elderly. 1'rol)ranolol plasnla lcvelsJ5 
; I I T  ~iiucll Iiigllcr in oltl ~ ) c ~ . s o ~ ~ s  than in tllc youlig, and 
lllis ;1j111lics Lot11 to tllc acute and c l~ ro~ l i c  situatiou. 
I)isti.ibutio~~ lo tissue is slower, allcl tllcrc is all i l l-  

cl.c.;~sc i l l  I)io;~vailability after oral ad~~linistrat ion 
o \ v i ~ l ~  to a c l i ~ l ~ i ~ l i l t i o ~ ~  i l l  f i rst-O~SS I I I C ~ ~ I ~ ~ I ~ ~ S I I I .  h.lcto- 
~ )~ .u lo l  is c l i ~ ~ ~ i ~ ~ a t c d  11iai11ly by n i c t ; ~ b o l i s ~ ~ ~ ,  and Ken- 
t l i l l l  a ~ i d  llis co l l cag~cs '~  rourld 111arkcd va r i a t io~~  
betweell i~ldividuals, ~);~rticularly alllollg the eldcrly 
wlio tc~ltled to I~avc lligllcr and lalcr 1,cak 1,lasnla 
lcvcls tl1;111 ~ O U I I ~  ~ ) ; ~ t i r ~ ~ t s .  I'IIus, tllc available cvi- 
tlrllc:c ill(lic;~tcs t11;it I~igl~cl .  111asnia levels arc to bc cx- 
11ected i l l  t l ~ e  eltlerly, atld this is c o r ~ s i s t c ~ ~ t  with t l ~ c  
r i i ~ ( l i ~ ~ g  or a11 i11crc;lsed i ~ ~ c i d e ~ ~ c c  or I I ~ V C ~ S C  reactiol~s 
wit11 1)1~u~~ra1iv1ol i l l  cldcrly pa t i e~~ t s . "  

Dluretlcs 

111 tllc ;lbsc~lcc or adequate res1)ollse to bcta-adre- 
~lcrgic blvckilig drugs we add a tl~iazidc tliuretic. It 
I I I ; I ~  be ,jrlsl ;IS reasonable lo start wit11 a thiazide di- 
111vtic ( w l ~ i c l ~  will be cl~cal)cr)  and,  i f  blood-111.essurc 
c:otitrol is 1101 s;~tisractory, to add a beta-ad~.c~~ci,gic 
blockilig dl.ug. In tlle Wol.ki11g Party studyJ8 a thia- 
zitlc (col~tbi~icd  rvith a ~ ~ o t a s s i u n ~ - s p a r i ~ ~ g  cliul.ctic, tri- 
; I I I I ~ ~ I . ~ I I C )  is tlic basis of trcatlncl~t. Altllough t l~ is  
stutly is 11ot c o ~ ~ ~ l ) l c t c ,  an  interim rcl)ortZ8 i~ldicates 
Illat tllc tliurctic is crfcctivc i l l  lowcring I~lood pres- 
sutc i t 1  tliost ~~a t i c l i t s  slid that tllcr;ll)y is well toler- 
iitrd. 111 ;I 111inol.ity o r l ) a t i c~~ t s  ( 1  5 jlrr c c ~ i t )  i t  was llec- 
~ S S ; I I . ~  1 0  ;id(I ~r~ctIiyl(Io~)a. A tliiaziclc is orercrred to 
t l ~ c :  "lool)" rliiil.ctic rvlicn rcllal ru l lc t io~~ is good. 'l'llc 
r\itlcllcc is tIi;it tl~iazidc diuretics arc ;iL least as errec- 
I ivc i l l  l o rvc~ , i~~g  blood I1rcssul.e as ru~ .oscmide .~~  'l'llc 
I o ~ i ~ r t .  t l~~t . ;~ t ion or a c t i o ~ ~  or tllc t.l~iiizi(le Illay result i l l  

I IV(:IIII  i;l i l l  solric j)aticl~ts. 0 1 1  tllc otllc~. liantl, furo- 



lcr11s 01' s y s t o l i c  I ~ y l ) c r l c n s i o n ,  t l lc efficacy and safery of 
V;II i o r r s  ; ~ r ~ t i l ~ y i ) c r ~ e n s i v c  d r u g s ,  allcl conll,liallcc w i t 1 1  

r l ~ c ~ ; ~ l ) c r ~ t i c  ~ ~ c g i t r l e n s  ill t l l i s  age group. 
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