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lr~flue~~ce of anti-l~yperte~lsive tl~erapy on seruiil cl~olesterol in elderly 
Ilyperteesive patients - 111 tlie Eriropea~r I.170rkirig Party trial on High 
Olood pressure it1 tlie Eldel.lj~, patietits owr 60 are rartdor~ily allocated eitlier 
to receive diuretic capsules co11tairtirig 25 r?ig hydrochlor.othiazide and 
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50 rrlg tr~iuritlererle or rilatrltirrg placebos. If tlte blood pressure reniaiiu ltiglz 
those r.cccirirrg act ire dirrrelic lreatnzertl also receive nzet1r)~ldopa. Tlzose 
r.cceirirtg (I  p1acel)o dirrrctic ure given placebo rnethyldopa tablets. 771e study 
is double blind, stur~ted irt I974 arrd is still in progress. 

7kree I~rrrrtdred arrd tl~irty-orre patients /rave now beerz followed .for 
I !.ear. arld u f  these 190 have Oeert .follo~vedJor 2 and 90 for 3 years. Ajler 
I .rear tlrc serunt cltolesrerol irz the placebo grutcp fell by an average of 
10.4 rii,q/100 1111; over 2 vcars tlrejall  as 16.0 rirg/100 1121 and over 3 years 
20.8 11rg/100 rrzl (6.7 %J). Ute corresponding results for tlre actively treated 
gt'oul~ ufere .falls yf 3.1 ii~g/lUO rnl; 20.3 nig/100 r~zl arzd 17.3 nzg/100 rnl 
(6.6 '%I). Over a period of c r p  to 3 years tlze average full in cholesterol was 
5.9 ritg/lOO ntl/,)ear irt tire plucebo group arzd 5.0 11zg/100 nzl/year irt tlte 
act i ~,cl.v treated grozrp. 7'lr us the changes irz serulzt cltole.~terol were sitnilar 
~c,hc~tlrcr tlic~ putierlts rc>c.eived active or placebo medicatiort. 112 particular 
there was rzo e~iderzce .for art increase in cholesterol nor for a smaller 
decrease during diuretic tlrc~rapy. 

111 tlre acti~~c(v treated grozcl) the fall irt blood pressure in tile rtzor.e 
h~per?ensive patierzts ivus accorirpaizied by a fall both in haernatocril and 
seruir~ cholesterol. 112 paticrlts ~vitlt less severe I~~rl,ertensiort, active treat- 
rircrtl 11~os [tot clccon~panic~i 1 ) ) ~  a .faall in either haentatocrit or cholesterol. 
7'liese tli[rerertt rcsporrses u f  seruriz cl~olesterol in tlte nzore and less severe 
It~pcr~crtsires in 1/14 prese~tl SIIICJ?, cor(ld exj)lairt sorne of the previous con- 
jlictirrg rcpor.ls 011 !he ir?jlzcence ($ diuretic treatment on serum choleste- 
rol. 
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There has been considerable controversy whether or 1101 thiazide diur- 
etic therapy increases the total serum concentration of cholesterol. Ames 
and Hill (1976) have reported an average increase of 22 mg/100 ml with 
hydrochlorothiazide or the functionally related drug chlorthalidone. The 
MRC Mild Hypertension Trial (1977) has shown that the group treated 
with I0 nig bendrofluazide had a rise of 8 mg/100 ml in men and 
7 mg/100 ml in women after one year. Between 1 and 2 years in the trial 
there were further increases of 3 mg/100 ml and 5 mg/100 ml respectively. 
There were no significant changes in the placebo group. On the other hand 
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tiannel and colleagues (1977), using tlie Framinghani data, failed to show 
an increase in serum cholesterol with diuretic treatment. The Oslo trial 
(Hclgcland el al., 1978) has also shown t l~at  50 mg Iiydrocl~lorothiazide 
was not associated with an increase in total cholesterol. 

We thought that a sinlilar analysis would be worthwhile in tlie Euro- 
pcali Working I'arly on High blood pressure in the Eldcrly (EWPHE) trial 
(Amery el al., 1973, 1977. 1978) as Illis trial compares a cornbination of 
hytlroclllorotI1i:1zide arlcl triariitcrc~le as lirst-line treatment with matching 
placebo capsules. 

?'he EWPi-IE is conducting a double-blind, randoniiscd trial of thc 
clTect of treating hypertension in pcrsons aged over 60. I'aticnts random- 
iscd to active treatment receive a capsule containing 25 mg hydrochloro- 
thiazide and 50 mg triamterene: if control of blood pressure is unsatisfac- 
tory, tllesc patients are given 2 capsules daily, and, if necessary, methyl- 
dopa up to 4 tablets of 500 mg daily is added to the regimen. The control 
group receives matching placebo capsules ancl tablets. 

lly January 1980, 650 patients have entered tliehlulti-centre trial and 
335 have follow-up measurements of total cliolesterol at 1, 2 or 3 years. 
The average age of these 335 was 7 1.2 f 0.5 years; 69 O/o were women. Two 
patients rcceived clofibrate, 3 had a history of gall bladder disease and 
these 5 patients were excluded firom the present analysis. 3 15 patients had 
a repeat measurement of serum cholesterol after one year. 190 patients 
after 2 years and 90 patients after 3 years. 

Serum cl~olesterol estimations were done in the laboratories of the col- 
laborating centres using both enzymatic and .non-enzymatic methods of 
eslin~ation. 

The precision and accuracy with wliicli these analyses were performed 
were determined with control serum, which was analyzed in each labora- 
tory three times, at weekly intervals, each analysis being performed in 
quadruplicate. lntralaboratory precision showed a coeficient of variation 
(i.e. S.D. 100/51) ranging from 1 to 9.3. As to accuracy, the means of tlie 
measured values were also found to be within acceptable limits (Cooper, 
1976), taking into account the various methods of estimation. The percen- 
tage deviation fro111 expected values ranged fro111 - 7 O/o to -t 7 O/o, with two 
exceptions of - 12O/0 and + gO/o respectively. 
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The average results for selected groups were compared using unpaired 
t-tcsts. Tlic change in cl~olcslcrol aficr I ycar was conlpulcd as the serum 
cholesterol at I ycar rllinus thc serum cholesterol at entry to tile trial. The 
cllangcs after 2 years and 3 years were computed in the same manner to 
express the cllange over the total period of 2 and 3 years. The percentage 
cliange was computed for each person and each time interval with initial 
cllolcstcrol equal to 100°/n. Also calculated was the change in cliolesterol 
per ycar per person. those being followed for 3 years having the three year 
change in cholesterol divided by three and tliose being followed for two 
years, b y  two. 7'1ie changes in blood pressure and haematocrit did not alter 
at a constant rate per year of follow-up and are therefore presented as the 
change after 1, 2 or 3 years, the longest interval being selected. 

llesults 

Table I reports certain cliaracteristics of tlie patients followed for 1, 2 
and 3 years. There were no significant differences between the placebo and 
active groups at entry to tlie trial nor between these groups in changes in 
cliolesterol or body weight with time. 

In 157 patients given placebo the serum cholesterol fell by an average 
of 10.4 nlg/100 mi in tlic first ycar (-2.59'0); in 91 patients followed for 
two years the average fall was 16.0 mg/100 m1/2 years (-5.0%) and in 42 
patients followed for 3 years, 20.8 mgO/o (-6.7%). The decreases in clioles- 
terol were significantly different from zero at 1, 2 and 3 years. 

Tlie decreases in serum cholesterol in the actively treated group were 
similar, an average fall in cholesterol of 3.1 mg/100 ml afler one year 
(+ 0.3 %), 20.3 mg/100 ml after 2 years (- 6.8 Yo) and 17.3 nig/100 ml after 
3 years (-6.6%). The average change in the actively treated group was 
significantly different from zero at 2 and 3 years. The annual change in 
cl~olesterol averaged a fall of 5.9 mg/100 ml/year in the placebo treated 
group and 5.0 mg/100 ml/year in tile actively treated group. 95% confi- 
dence limits encompassed falls of 1.8 to 10.0 mg/100 ml/year in the pla- 
cebo group and the limits were a gain of 0.3 and a fall of 
10.3 mg/1 00 ml/year in tlie actively treated group. 

The yearly change in serum cllolesterol for all individual patients had a 
standard deviation of 30.7 1ng/100 n~l/year. Because of this extensive var- 
iation we were intcrcstcd in the factors related to it. 

A correlation matrix for the relalionsliip between change in choleste- 
.' rol/year and other measurements showed that there were no significant 
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Table I. - .,I i~cr.cigc~ rerlrl/s arrd S.1:. A l .  jbr. s c r ~ i r ~  clrol.sterol 
arltl 1t.cig111 jur pafierlls . f~ l l o i~~cd . fur  1, 2 aild 3 years. 

7 'lrc c.hnrlgc.s irr r hesc ruriublc~s n1.e ulso girlcrl. 7'lter.c 1t~er.e 
I I O  .~~gr~!/;c-arit (f~(/er~t~rr~~c~s L~ct~i~civ~ 111c /)luccbo urrd ~zcf i~~el j?  tr.t~atcd ~ I . O L I / ) S  

I~c~.~r r l~s  c~ficr I yrur 
Nutitbcr followed 
ltlilial serum cholcsterol 
('Iiangc in cholcstcrol ovcr I year 

(1ne/100 tnl/yr) 
rlinngc in I yr/paticnt 

ltlilial weight (kg) 
C'hangc ill weiglit over I yr (kg/yr) 

Rccrtlrs ufier 2 jrurs 
N u t n k r  rollowed 
Initial scrum clioleslcrol 
C'liatige in clrolestcrol ovcr 2 years 

(mgl100 ~ n l )  
O/u cllntigc in 2 yrs/patient 
Initial weiglit (kg) 
C'ltange in weiglit over 2 ycars (kg/yr) 

N~:FII/IS a l i ~ r  3 , ~ ' c , c ~ r ~  
Nu~ttbcr followcd 
Initial scruni choles!crol 
Change in cholcsterol over 3 years 

(mg/100 nil) 
'% :liatigc in 3 yrs/l,alicnl 
Inilia1 weiglit (kg) 
C'liange in weight over 3 years (kg/yr) 

Average change in cholesterol 
(1ng/100 nil/yr) 

9S0/0 co~i f idc~~ce  limits of the niean 
(nig/100 nil/yr) 

* pc0.05;  
** II<O.OI and 
*** p<0.001 for coniparison of average result with zero change. 

cosrclations in the group treated with a placebo but in the actively treated 
group, the change in cholesterol was positively related lo the change in 
hae~natocril (r  = +0.32, y <0.001) and the change in systolic pressure on 
treatnlent ( r =  +0.23, p<0.001) and negatively related to the initial un- 
treated systolic pressure ( r  = -0.18, p<0.05). 

I n  order to illustrate these relationsl~ip the patients in the placebo and 
actively heated groups were divided into "quartiles" according to their 
initial systolic blood pressure. Figure 1 sl~ows tllat the "quartile" in the 
actively treated group with tllc highcst initial systolic blood pressure was 



PLAC.EB0 TREATED ACTIVELY TREATED 
GROUP GROUP 

INITIAL SYSTOLIC PRESSURE (mm Hg] 
Fig. I. - Change in serum cholesterol (mg/100 mvyear), change in haematocrit (%) and 

change in systolic blood pressure (mniHg) observed in four "quartiles" o f  the two treatment 
.. groups. The quartiles were selected on the basis o f  the level o f  initial systolic blood pres- 

sure. 
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cl~nractcrised by a large fall in blood pressure on treatment, and significant 
falls in both I~aetnatocrit and cl~olesterol. 

'fhe quartile of the actively treated group with lowest initial systolic 
blood prcssure did not s l~ow a significant change in haematocrit or serum 
cl~olesterol. In the placebo treated group the change in cliolesterol was not 
related to the initial systolic blood pressure and in neither group were 
changes in cholesterol related to changes in weight. 

1 . Ir!/l~rc~rrcc yf urr ~ i l r y ~ ~ c r . ~ c r i . ~ i ~ ~ c  therapy 011 serun~ cholesterol 

The results demonstrate that the daily diuretic combination of up to 
50 mg hydrochlorothiazide and 100 mg trian~terene did not increase se- 
rum cl~olesterol in elderly hypertensive patients. In fact there was a similar 
decrease in choleslerol wit11 time in the active and placebo groups but the 
range between individuals was large. 

Tllerefore factors which could be related to the change in cholesterol 
were examined. A strong positive association was observed between 
change in cl~olesterol and change in hacn~atocrit. This was to be expected 
fro111 Biittiger and Carlson's work (1972) suggesting that a fall in haema- 
tocrit nlay be expected to be associated with a decrease in cholesterol 
concentration. In the present study this association did not appear to be 
due lo I~aemoconce~~tratio~i resulting fro111 taking blood with the venous 
return occluded, as a significant relationsllip was not observed in the pla- 
cebo group. It is possible that the marked fall in cholesterol observed in 
the more severely hypertensive and actively treated patients was due to 
t l ~ c  effeect of treatment, the large reduction in systolic blood pressure being 
associated with both a fall in haematocrit and a fall in serum choleste- 
rol. 

The actively treated group as a whole revealed a significant (y<0.01) 
fall in l~aernatocrit of 0.9% whereas the placebo group experienced only a 
0.3 O/o fall, which was not significant. However, patients with mild hyper- 
tension experienced small falls in blood pressure wit11 treatment and no 
significant change in haematocrit or cholesterol. Patients with more severe 
hypertension experienced large falls in systolic pressure and significant 
falls in boll1 haen~atocrit and cl~olesterol. 

The Medical Research Council trial has reported an increase in choles- 
terol wl~en a relatively large dose of diuretic (bendrofluazide 10 mg) was 
given to mildly hypertensive patients (MRC Working Party, 1977). On the 
other hand in the Oslo trial (Helgeland et al., 1978) 50 mg hydrochloro- 



and elderly hypertensive palicnls (Dulpitt et al., 1979) and elderly feniales 
in gcncral (Forette el al., 1979). Thus i t  is ~)ossible that a high serutii 
clloleslcrol will not bc accoiiipa~~ied by a highcr mortality in our popula- 
tion and an exhaustion of susccpliblcs is tllcrel'ore less likely to occur. 

'lhis strid~. ir sri~~/rorlnl I?' the Ilclgiarr II,~~~)rnc~trsiorr (bn~nrittre, the Bel~iart Rrsearch F~ord 
(1.'(;11'0) urrd tlrr Il'orld Ilc~alth Orgar~izaliotr (%. I'i.rtr crrtl 7: 9russrr). 7hblrts q f  al~~lra-rrrrtl~~~I- 
tlopci orrd ~)/trc'rho arc kirr!,. srrl)/rlird /I!,: Alcrck. Slrur.1~ urrtl I)ohrrrr arm cal)ssctler of 11)~droclrlor- 
otl~itizidr crrr(1 triu~rrtrrrr~r and /~la(.rI)o 1119 .S'r111t11, Klirre urrd Frrrrc11; tlrrir S I I / I / T O ~ I  i . ~  grate/i~ll~~ 
crc.k n o l l c l .  ll 'r trlso tlrcrrrk .,I. Ue A~lnc.~sclrulc~k urrti (i. 1,a11 Ilrrpr 1i)r Ilrdr Irr11) arrJ udvicr irr 
~rn~cr'ssirrg llrr drrigs urrd .I. I~ar~lrollel)rkr, IJorlrrirrgrr I'lturrrra ,/i)r his lrcl/~ irr IIrr de.~ign arrd 
rmlrration t?f tlrr qriali(v corrtrol c?f hiocl~crrricwl rstirrmtiorrs. B. Freis. F. Gross, arrd S. Iloohkr 
p(ilrp rrro.~t valuahlr critic~isrrr urrd ud~icr. Last hrtr rrot 1cc.nst bIrp are purticrrlar~~ indrl~ted to r\lrs. 
111. CoI~rr-~Ytirris.ve~~. arrd i\lrs. K. Varr l l ~ ~ r r r ~ l ~ r ~ ~ ~ ~ k - l l ~ ~ t r l ~ i ~ ~ r , f i ~ r  tlrrir corrr/~etrtr~ arrd rrrost a/)/)re- 
c.icitctl colltrhorcrtiorr. 
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