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Introduction

(inhnstatic hypatension is 2 condition oharaotcrized By a cignifizant drew i Lluod
oressure upen standing. tis found in 8 to 30% of slderiy copuiations {1,2,3,4,5,6,7)
and is asscciated with falls (8) and all-cause mortality (3). Some cases of the dxsorder
are due to knewn ailments, like Sny-Oragsr syndrome (10) and other neuroicgicéi and
functional conditions (11,12). Howsver, the vast majerity cf orthostatic hypotensicn
cases have an unknown cause. Theorstically, any disorder affecting peripheral
resistance, or the neurchormonal, brain, or autcnomic systems could be a cause of
orthcstatic hypctensicn (13).

MacCellen at al. (14) and cther investigators {15) have suggested a role for

“mechanical defects in the artery” in orthostatic hypotensicn. This functicnai defect, S
affecting oeriphefal resistance, could e due {0 a numeer of factors =nciudmg lw‘- Q‘
athercscierctic precessss, hypertroonv ot the smocth muscle cgils of the vess wall ﬂf
or toth. Processes wnich cause t he walls cf the artery !¢ thicken lead !¢ a decline in ‘f:z;{_
anenal cistensibility, compliance. or glasticity. This decling in distensi omtygm £ &

xn@m-eaﬂ;er_—iewmreouxo attsnuate the atility of vessels to rapidly
sgond to changes in pcsture

Thess analyscs oxz?;me ‘he,gga? carotid wall thickening and anti-hygenensive
medication useﬂo ostatic nypotensicn in a middle-aged poputauon of Finnish men.
The data CSv.-E—d'SG'q( he Kuopio Ischemic Heart Disease szk Fag ctudy (KIHD), Wlmﬂé

W p(ausm{e confounders of Lms .
4 rnlay ?/

Methods
Study population

The KIHD participants are composad of two randemly selected samples from the
Kuopic regicn in Eastern Finland. Complste details .concerning the study design are
published sisewnere (17, 18). These analyses are based an ¢ohort 2 which is an age-
stratified sample of men 42, 48, 34, or 6C. A total of 1,838 were eligible for the study
and 1,518 (83 percent) particivated. The subjects were examined between August
1686 and December 1988 on a date near their binhday. This analysis includes the
1,315 men Whe ccmplete information on supine and standing blood pressurs
measurements, imfermrationT o antinypertensive medicaticn status, and who also
garticipated in ultrascund measurements of the carotd artery, whnich stared in 1987.
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Variaoles

Rland Pressura: RinAd prassira reazdinge woro taicon at fivo, ton, and fikasm minules
In e supine position By a trained technician using a Hawksley Random Zsro devics.
The 10 and 13 minute readings were averaged for this analysis. After being in the
supine position for 18 minutas the patients were asked to stand. One minute after
attaining upright posture with the right arm relaxed and hanging oy the respondent’s

sice, stancing blocd pressure was measured. The first and fifth. Korotketf sounds were

used o repressent systolic and diastolic blcod pressure respectively. Blocd pressurss
werg measured aftsr the subject had emptied his bladder, anc nene of the subjects
had had a meal in the grevicus twa hours (19).

Qrithestatic Hygetension: Postural changss in blccd pressure wers calculated as the
difference between the standing and the average sugine tloed sressurs {standing
minus sucing). Tnose with a dree of 2 20 mm Hg in systolic dlood pressure or = 10 mm
Hg in diastolic bicod prassure or who regcerted “feeling faint” upon standing were
categonzad as having orthostatic hypaotensicn.

Pulse Bressurs: Puise pressure was caiculated as the aiffersnce betwesn supine
systelic bicod pressure and supine diastolic bicod pressure. Because ‘he dlood
pressure reacdings used for pulse pressurs were the same as those usad in defining
orthestatic hypotsension we were concerned with tias resulting frem regression to the
mean (20). Therefore, a second pulse pressure variable was craated o counteract this
potantial sralslams. This vanable, based uwarr e inelhiold described ny Qianam (<71),
flaad .Thvé.'avvm"':gé nf”el.:piné and et:’indihg‘ eyetolio minue ths a‘ifgﬁé'éé sr"dup‘i’l'x;'a'"as";dt
standing diastolic blood pressure as pulse pressure. We have termed this variaole
“‘Oldham’s pulss pressure.”

Intima-medial thickening of carotid adery: This was assassed by ultrasonography.
The B-mode scanning protocol involved scanning of the right and left common carotid
artery and the carotid bifurcation. The site of the most aavanced atheroscleratic lesion
and the projection showing the greatest distance between the lumen-intimal interface
and the media-adventitia interfaca was located in the right and left common carotid
arteries (22) and recorded as a continuous variable. Tne readings were then graded
into four categories: no lesions, any intima-medial thickening, plague, and stenosis.

Any intima-medial thickening was defined as a distance of mers than 1.2 mm between

the lumen-intimal interfacs and the media-adventitia interface during the diastole of



he carciac cycie. A iesicn was Jefined as a “siaque’ f a distinct area NIt mere than
5Q°% greater intimal oius medial nickness (usuaily > 2.0 mmj souid 2e defined relative
to neighboring areas. Finally, if the plaque obstructed mere than 20% of the lumen
diameter, the finding was cateqgorized as stenosis. A vaiidity study indicated gxcellent
intra-observer agreement (23).

Medicatiqn: Antihypertensive medication may cause orthostatic hypetensien o= S
(24). Conversely, the use cf anti-nypernensive medication could be a marker for
underlying diseases related to mechanical detects and ather risk factors for orthostatic
nypotensicn (25, 28). To get information on anti-nyperensive medications, the
participants were asked te list A IHEW ~rand names of all orescribed
drugs they were currently taking. Tne examining physician reviewed this information
with the particicant. The medications were coced according to the Nerdic |
Pharmaccpceia. Anti-nyperiensive medicaticn type was divided intc teta-blockers,
diuretics, ang others. |

Disease nistcry: A gusstionnaire was administrated concerning gricr giagncsis of
dlsease This selfpnnma infnrmatinn was ~onfirmed in ne medirgl Rigons aken oy
o rgocaren prysician at e sasalims axamination Car thasa analyses four
dichatomaus diseasa histary variables wera created 1) History of nypertension, 2)

| listamy of SiaBstes, 9} |listewy of sardicvascular dizeasss (rcluding anginie,

Iyocanael HHEICuUn, Glauaieaudrn, congesive neart -aure, caraicmycgcainy, ana
varicose veins) and 4) History of at least one psychiatric of neurchcrmonal disorder
(mild mental oroblems, epilepsy, hyperthyroidism).

Risk Factors: Body mass index was calculated by particigant’'s weight in kilograms
divided by height in meters squared. Smoking status was divided into three
categories: current smoker (smecked in the last menth), former smoker, ang never
smecksr. The latter was consideéed e referencs groug in logistic models. Alcchcl
consumption was nasad on one-year recall of the average consumption per week
using the Nordic Alcahol Consumpticn Inventory, which is a quantity frequency
measure from the Scandinavian drinking survey (28). Four categories were tormed
nased upon grams of alcohol per day: nendrinkers and approximate tertiles of
drinkers: > 0.0 to 8.0 g/week, > 3.01c 57 g/week; and > 37 g/week In logistic models,

nen-drinkars wers consicered the retferencs group.
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Statlstlcal methods - awa

All analyses were deme using the Statistical Analysis System version 6.04 (29)
Pravalence of crthostatic hypotensicn was calculated by age, carotid wall thickening
category, and anti-hypenensive drug use. Exact ninety-five percent confidence
intervals (95% CL) were determined for all prevalencs sstimates basad upon the
tincmial distribution.

The linear trend of pulss pressure (and Oldham's puise pressurs) with age was
avaluated in a simple linear regressicn maodsl. Using !ogistic regression, odds ratics
were caiculated tc determine the association between orthastatic hypotension, and
carotid wall thickness categories and antihypernensive drug uss. Six separate,
mutually exciusive catsgceries were formed tased upen the three grcups of caratia
wall thicksning ccmbinéd with two levels of antihypeniensicn medication uss: 1) No
lesions and nct using antihypertensive drugs. 2) No lesions and using anti-
hypehensi\xe medication 3) Any thickening cf the intimal-layer and nct using anti-
hypertensive medicaticn 4} Any thickening cf the intimal-iayer and using anti-
hypertensive megcicaticn; 5) Placue or stencsis and not using anti‘-Hyperrensive
mecxcatlo%é) Plague or stencsis and using antinypertensive medicaticn.

Six/cgistic regressicn models were fit 10 estimate the association between these

it el categr wies eif i artsry wall thichnsas and arthostatio typatanasisn, n
each mcdel, five dummy variables were used to represent categeries 2 threugh 3. In
aft cavey e iefermo e o wa s Bead individiai i Bad e msitna nnd Al met
use anti- nyperten?sve medlcatron

, é ,
Model 1 ‘was the crude odds ratios. Model 2 incluees-ontly adjustBeat-for ags. In

addition to age, Model 3 was adjusted for history of hypertension, Mcdel 4 was
adjusted for cardiovascular dissass history, Model 5 was adjusted ‘or diabetes history,
Mcdel 6 was adjusted for history of neurchormonal diseases, and Model 7 was
adjusted for bedy mass index, alcohol consumption, and smoking. Meodels 3-7 were
compared ‘0 the age-adjusted maedel (Model 1) using the log-iikelihcod ratic test (30).
These models were fit assuming the log odds for orthostatic hypotensicn wase a linear
fund:ion of age. This assumption was tested in all modeis by entering age as three
dummy variables (the refersnce group being the 42-year-old subjects). f the



ceefficients fcr the carctia thickness vanabies were similar ‘n 2cth models, we reperted
the modei wnich assumed linearity.

~ Attributable fraction (AF), the preporticn of alf cases attributable (o the aprsure
category (i.e., carotid wall thickness and anti-nypertensive medicaticn use), were
_calculated using the following formuia (31):

7



Q}Fy'& @ AF ={peni (OR-1)]/ CRi | where

N
) ORj=cads rativs in the ith exposure category

v,
‘vap powi =prevaience of orthostatic hypotension in the ith exposure category.
% = 21374‘516

Tha\95 percent cenfidences intervais for the attributabis fractions were approximatad
assuming constant grevatence of arthostatic hypetension.

Resulls

There were 287 men who were 42 years of age {22 percent of the samgle), 306 men
wno wers 48 years of age (23 gercsnt), 370 men wio were 54 years of age (28
nercent) and 352 men wno were 80 years of age (27 percent}.

The average’{':: standard deviationv) i@ supine systolic and diastclic blood gressure

Wi 133.4 mmHg (£ 17.2) and 85.4 mmHg (= 10.5} respectively. The average(x
stancard deviaticn)%tanding systolic and diastelic slocd dressure agg%*.m.a mmHg
(= 18.8) and 94.0 mmHg (= 11.3) respectively. The average (= standard deviation) &
postural change in systolic and diastolic blcod pressure was -1.7 mmHg (= 11.2)and
8.5 mmHg (=7.1).

The overall prevalence of arthostatic hypotension was (n=78) 5.9 percent (95 % CL:

4.8, 7.3). Those with a drop of 2 20 mm Hg in systolic blcod pressure comprised 82.1

percent (64 of 78) of the cases, thase with a 2 10 mm Hg crap in diastalic bloed

pressure were 8.4 percent (5 of 78), and the remaining 11.5 % 4’(3 0_178) were classified
. . . . % DIV .

on the basis of both systolic and diastolic blood pressure. No/cases were ascertained

by the report of “fesling faint” upen standing.

The prevalence of crthostatic hypotension rose with age: In those aged 42 years the
prevalence was 1.7 percent (95 % CL: 0.7, 4.0), in 48-year-olds, 4.2 percent (85 %
CL: 2.5, 7.1), in 54 year old men 6.8 (35 % CL: 4.8, 9.8) and 9.9 percent (95 % CL.
7.2, 13.5 ) in thosa aged 80 years (Figurs 1).

Pulse pressure and Qldham’s puise pressure were both approximently normally
distributed by visual sxamination and both had a positive increase with age (p<.001).



The pulse sressure was slightly higher among thbss_wnm Jrinostalc nypotension
{mean = standard asviation: 43.0 mmHg = 14.0) than ameng these without orthostatic
hypotension (41.8 mmHg = 11.3), this relatonship was not statistically significant
(p=0.42). The resuits fer the Olcham's pulss pressure were similar: among casas the
mean (= standard deviaticn) was 42.89 mmHg (= 11.7) and amaong non-cases 42.0

= 12.5) (p=0.74).
mmHg (= 12.5) (p=0.74) dm‘;f.oé rs haveg

Qf the 1,315 men, 618 (47 pefccnt)ﬁhad ne iesions in the carctid wall, 273 (21 percgnt
a5 ““’u‘rﬁé scme thickening, 386 | 29-3 ) bag olagque and 37 peopie (3 percen"f H%slenos.s
For logistic medeling the cases with p!aque and stencsis were combined. The
- prevalence of orthicstatic hypatension increased with thickening of the carotid artery
wail: Among thess with no lesicns, 3.1 percent (85 % CL: 2.0, 4.7) had onthostatic
hyoctensica, in these with any thickening, ¢.3 percent (35 % CL: 2.8, 8.0) and in thosa
with plague ¢r stencsis 10.8 percent (95 % CL. 8.3, 14.2)

Sixteen percent of the men (n=218) wers on antinypenensive medicaticn. The
prevalence of orthostatic hypotension was 4.1 percent (95 % CL: 3.1 . 3.2) ameng
these not using anti- ﬁypertens cn medicaticn and 14.3 gercent (35 % CL: 10.8, 20.0)
ameng thcse using anti- -nycertensive mecication. Amcng thess using diuretics, 25
percent (10 of 40) had orthostatic hypetension, whiie 14 percent (18 of 124) of beta-
bBlccker users had the discrder.

Tne crude prevalence of orthostatic hypetension is listed in Table 1

The crude odds ratics were significantly affected by adjustment for age (Table 2) and
all subseque‘ht'mcdels were compared to the age-adjusted mcdel. Tatle 2 shows that
the age-adjusted cdds ratios were not significantly affected sy the covariates inciuded
in medels 3 througn 7.

Table 3 shows the age-adjucted ocds ratios with three different types of contrasts.
Column e} ihcws the jcint effect of carotid wall thickening and anti-nygertensive drug
uss c...m.cafee-'o the group with no lesicns and nct using anti-dypertensive drug uss.
Column 2 shows that ameng those taking anti ”sy‘per‘@ ive medication tekfnﬁ—
medicatien-ihere is not a statistically s.gnmcan} caredid wall *mckcnmg aﬁe~ The
association between carotid wall thickening and orthostatic nypctension was atbout 1.4
to 1.8 times stronger among those using anti-nypertensivse medication in ail models.



Cciumn 3 shows that within uategonsb of carodid wall lmc:jn ‘here is a statisticall
significant arug ’ %&ﬁ «ngz c—(‘"“( iy ﬁ;&w w‘,t‘
Based upcn the age-adjusied odds ratios, attributable frac\xons were calculated for
each category of carotid wall thickness. Attributatle fracticns can te interprated as the
maximum proportion of potential cases that would be prevented if the exposurs were
completsly sliminated in the source/target popuiation.  Figure 2 summarizes Jue.
attributable fractions based u'pon wgé point estimates of the age-adjusted odds ratios
and the assumption of constant prevalence of orthestatic Aypotensicn. About 24.5
percent (95% CL: 18.0, 27.2) of the cases of orthostatic hypctensicn were attributed to
those with plague or stenosis who used anti-hypertensive medication and about 15.1
percent (85% CL: 0.0, 22.8) to plaque or stencsis who did not usa anti-nypertensive
medicaticn. Thus. 40 percent of the cases of orthostatic hypotension could be
artriouted o plaque or stencsis. We sstimatea that 2.8 percent ($5% CL: Q, 4.4) of
arthestatic hypcetensicn cases couid be attributed to those with “ne lesicns” who did
not use antinypertensive medication, 4.5 gercent (35% CL: 0, 5.8) (o0 thase with “any
thickening” who did a6t use antinypertensive medicaticn, and 0.4 percent (5% CL: Q,
6.3) to those with “no lesions” who did not use anti-nypertensive mecication. Overail,
apcut 30 percent of all cases of orthostatic hypetensicn soula ce attributable to the five
different categaries of carotid wall thicksning and anti-nypsrtensive drug use (40
percent of the total attributable fraction was due to plaque or stenosis alone). The
other 30 percent could not be attributed to carctid arterial wall thicksning or anti-
hypertensive drug use. |

In the final age-adjusted model (Table 4) ths plague or stencsis group was
subdivided by type of anti-hypertensive drug use with the same reference group as
above, 1.s., those without any lesions in the carotid artery wall. Among those with
plague or stenosis the use ¢f diuretics by themssives or the combined use of beta-
blockers and diuretics h I 3
group. These were statistically significant relatlorjhlps in spite of the small numbers in

thesg drug categories. 4 L
0’*“‘/2‘ et e H
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Figure 1. Age-specific prevalence (perce"xtage) of
orthostatic hypotension.

Percentage

Age in years

Figure 1. Age—speciﬂc prevalence (percsntage) of crthostatic

hypotansion (95% CL are hsted In text),
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Table 1. Orthostatic hypotension prevalence by categcries ¢f carotid

artery wall thickness stratified by anti-hypertensive medication (Rx)
use. ‘

Category of carotid Persons Pravalencs (%)
wall thickness - orthostatic
hypotension
(85% CL)
No lesions
“No anti-hypsrtensive Rx 561 2.7 (1.8, 4.4
Anti-hypertensive Bx . 38 8.2 (2.7, 16.4)
Any thickening
Na anti-hypertensive Rx 229 3.53(1.8,8.7)
Anti-nypertensive Ax 44  11.4(5.0, 24.0)
Plaque or stenosis
Ne¢ anti-hypertensive Rx 307 7.5 (5.0, 11.0)
Anti-nypertensive Rx 116 18.3 (13,5, 28.0)
Total 1.313 5.9 (4.8, 7.3)

'These are derived frem a logistic modei wrich included cnly the listea variabies.



Table 2. Odds ratlog for orthostatic hypotenston by n,m...éo; of cnrolid wall thickness, stralifled by anti-hypertensive medication (Nx),

ad|usted for varlous tlsk faclors,

Catageey of carolid waff

thic kness/Hx itsn {(No )

on (95% ¢y ORn (952 CLy on sy cLy' onqs% )}

on s cyt
Model 7

Na  lenlons
Mo arb vwypertendve Rt (501)
At yrertenshe Fix (58)
Any thlckening
Mo anfl-hyportenave Rix (229)
Art Byrertensive 1ix (44)
Finoue or slenosls
M anti hyparionsive Mx (307)
hesi-bypattensiva fix {116)
retal 11.915)
I g Erimeod mtio Jast #1

! ~¢ 8+ hood mafio test 12

1.00 {refnrence)

297 1(0.72,7.19)

. 1.00 (referonce)

220 .71, 7.14)

100 {teloronce})  1.00 (1nlninicn) 1.00 (roletetncn) 1.00 (referencn)

260 (006, B.A1) 227 (072, 7.18) 244 (D66, 000)  2.23(0.70, 7.00)

1.03{0.42, 2.54)
3.1 (1.14, 10.23)

104 (042, 2.56)
3.60 (1.0, 1207)

1.04 (0.42, 2.66)
3.35 (1.11, 10.17)

1.04 (012, 2.50)
342 (114, 1027)

1.04 (0.42, 2.55)
3.92 (1.09, 10.01)

1.32 {0.55, 3.15)
487 (161, 1351)

2 02 (0.96, 4.25)
5.85 (2.62, 12.04)

2.04 (0.97, 1.29)
5.96 (2.79, 12.97)

205 (098, 420)  2.05 (0.90, 4.30)

8.49 (2 45, 17 20)

2.04({0.97, 4.26)

6.05 (281, 1205) 5.00(2.74, 12.70)

1.00 (ralotetcn)

.90 (0.6, 7.16)

1.02 (0.42, 2.59)
3.29 (1.07, 10.05) R

P

1.91 (0.89, 1.09)
6.02 (2.75, 13.14)

p=0.19

N 51 xdds ratios {O1Y) arxd 85 porcant contideron Intavals (95% CL) e frommodete vikeh Inchuda ofl the varlables listed.

Li~fel 1 Cridn
Lo el 2 A adgjtistmont.

Licvlel 2 typettenrsion history and age adjisboernt,
IMOEIR Cardicvascular disnase hictoty (angina. myoccar
Diabntes Mstory and age adjustinent.
Peyddatic of neurohortnnal disense history (nild mentt problems, npliepsy, typotlnyroddiam) auwd age adjushnent
M 7 Rody mass Index, sicking, alcohol, and age adjustiment.

Przefd B

dial Infarction, claudieation, Qxdam.?o heart falluse, cardlomyopathy, and age adjisstment,



Table 3. Age-adjusted odds ratios for orthaostatic hypotension by
categories of caratid artery wall thickness stratified by anti-
hypertensive medgication (RX) use.showing three different cantrasts

Categery of carotid
wall thickness

Age-adjusted
Qdds ratios!
(95% CL)

No lesicns
No ant-nypertensive Rx
Ant-hypenensive Hx
Any thickaning
No anti-hypertensive Rx
Anti-hyperensive Rx
Plaque or stancsis
Ne anti-hypenensive Rx
Anti-vypertensive Ax

COLUMN 1 COLUMN 2 COLUMN 3 .
Caratid wail Carotid wall thickness Rx effect
thickness/Rx uss effact among per caratid

affect RY users wail thickness

1.00 {reference)
2.27 (0.72, 7.18)

1.00 (reference)
2.2710.72, 7.18) 1.00 {reference)
1.00 (reterence)
3.95 (1.58, 5.32)

1.04 (0.42, 2.36)
3.42 (1.14, 10.27)  1.51 (0.38, 6.03)
2,05 (0.98, 4.29)

} .00 (reference)
8.05 (2.81, 13.08)

)
2.67 (0.86, 8.28) .28 (1.02, 10.80)

1These are derived from a logistic modei which nciudea only the listsd vanables.



24.5 percent

f M Plaque or stenosis, Rx use

i
i
; : }
/ | I Plaque or stcnosis, no Rxuse |
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3 — ; ‘ .‘
\ > e :
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= 4.0 percent
3.3 percent

2.6 percent

Figure 2. Attributable fractlons for orthostatic hypotension basad upon

odds ratlos for age-adjusted categories of carotid arterial wall

thickness and use of anti-hypertensive medication (35% CL

are listed in text).
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Table 4. Association between orthastatic hypotension and categorles of
carotid wall tmckness Table is stratiflied by anti- hypertenswe
medication use, (Rx) in both the “no lesion” and the "“any thickening”
category, and’tlass of anti-hypertensive medication in the “plaque or
stenosis” caté@ry

Catsgory of carotid Persons grcentage Qdds ratio’
wall thickness (95° confidence limits)
No /esions
Na anti-hypertensive Rx 531 42.7 1.00 (reference)
Anti-hypertensive Rx 58 - 44 2.24 (Q.71, 7.08)
Any thickening
No anti-hyperntensive Ax 229 17.4 1.02 (0.42, 2.31)
Anti-hypertensive Hx 44 3.3 3.33(1.11, 10.01)
Plagque or stenosis
No anti-hypertensive Rx 307 23.3 1.98 (0.95, 4.16)
Unknaown drug 40 3.9 3.23 {1.04, 10.C4)
Beta-olocker - 87 4.3 5.71 (2 32, 14.02)
Diuretics ) 0.4 17.05 {2.57, 113. L,5 )
Beta-olocker and Oiuretics 14 1.1 14.61 (4.20, 50.82)
Total 4 1,315 100.0 -

1 Thesa are derived from a mode! which inciuded all :he listed variabies.



Discussion

The mean postural drop 1N systoiic dload pressure wayg atout 2.0 mm Hg and the
mean postural increase in ciastolic Slocd prassure was over 7.0 mm Hg. This general
pattern is in agreement with carsfully controiled tests on young individuals (20 to 35-
year-cld heaithy males) where systolic blood pressurs essentiaily remained
unchanged and diastolic tlocd pressure rose ateut 12 to 17 percent (32).  Because
the arm position during the standing blood pressure measurement was below heart
level, the standing bicod pressure would be diased ucward (33), thus, the orthostatic
nygotensicn grevalence in our study may te slightly under-astimatsd. In sgite of this
preclem and the fact that it is often delieved that orthestatic Rypotension is a disease of
the elderty, we found a surprisingly large pregortion of the discrder in this middle-aged
male copulation. Similar tc other studies in alcerly pcoulations we gbsarved an
increase in the prevalence of the diserder with ags. :
' ew\é—%a-j

Among thess whc were not on medication, the grays with Plague w ;-Lenusi%a risk of

wiihusialle hyputension, marginainy signimcant, jvas twice that of those with no lesicns
ot ihe carctid wall. This suggors e hypcthesis that caratia wall thickening may be
associated with the develcpment af arhastatic hypotonsicn, & finding conciesant with
the results frem an older pepulation f:-c%t the Cardiovascular Heaith Study (34), Cur
results show, morecver, that the refaticnship is consistently heightened in those using
anti-nypertensive mecicaticn. Subjects using antihypertensive medicaticn were up 1o
three times mcere liksly to have arthostatic hypotensicn than those not tékmg anti-
hypertensive mecication within categories of carotid wall thickness. - Indeed, among all ;.
cases of orthostatic hypetensicn in the copulaticn from which this sample was drawn,
it was estimated that while 15 gercent of them could be attributsd o plague or stenosis
alone, 25 cercent could be attributed to the joint effect of anti-hypertensive medication

use and plaque or stenosis of the carctid artery. . s
o , s atiAgputs 7

There are three general possibilities for this apparent ‘dezg stfect®on orthostatic
hypotensicn. One, the drugatesif caused the orthostatic hygctensicn. Two, an
underlying condition, for which anti-hypertensive drug use is only 4 proxy, caused the
orthostatic hypetension. Three, a diagnosis of orthostatic hypotension itseif may have
led to the use of antihypertensive drugs. The third exclanation can be quickly rejected,
becauss it is highly unlikely that middle-aged Finnish men are teing treated for
asymptomatic orthestatic hypcetension (none of our cases reparted fesling faint upon
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S1anaing). This acservational stucy Jees ot allow y gnnitively som out the Jther
fwa Sessiciliues, but we can oifer seme ihougnts cased o the an rostatc hypotension
iiterature. ‘

Several ciinicai trials have revealed that cartain ¢ 'assas of antihypertensive
medication. especially alpha blockars, are associated with orthostatic hypotension (35,
36). These same kiads of studiss show that Oeta-blockers have a protective sffect
(37,38). The avidence on diuretics is mixed (38, 40, 41). None cf our subjects reparted
using alcha bleckers, indeed, they were not routme!y usea in Finiand when the study
was undertaken. We observed an increasad effect of carotid atheroscierosis on
arthostatic | nypotension among those using diuretics alone, beta bicckers alone, and
diuretics and teta blockers tcgether. The beta-blacker finding is problematic given the
be ‘;sg A_@t geta -0lackers are thaught to protect against onthostatic hypatension, unless
he Jeta-siccker afecs is masked by some underiying diseass. The sffect of diuretics
was Quite strong and it would oe hard o argue that this class of drugs was simply a
marker of an underlying disease.

In an cbservational ﬁooulanon stuay it is difficuit 1o isolate the sffect of drugs on
crihcstatic hypotension as underlying diseases "nay be ccnfounders.  High blood
pressure or nypernension itself is thought to be associated with orthostatic nypetension

ut adjusting for history of hypenension did not affest the resuits. Diabeteas is often
related to orthostatic hypotension due to autonomic nervous system neurcpathy
(incuding mitigation of baroreceptor function) and/or large vessel lesicns
(atherosclerosis) (42). However, adjusting for self-reported diabetic status did not alter
. the odds ratio in the plaque or stencsis-group, though self-reported diabetes is
jﬁ&&bﬁg nat a very sensitive way to measure neJrcpathy

lt may also be that carotld wall thickness is only one indication of a more generalized
atheroscleratic procsss and problems with arterial distensibility, condttxons that may
lead a physician to prescribe anti- hypertensxve drugs. However, adjusting the logistic
medel for history of cardiovascular diseasas (besides hypertension) did not marksdly
change the age-adjusted odds ratio. Similarly, pulse pressure, a possible indication of
arterial stiffening and distensibility problems (43), did rise with age, as predicted, but it
was not asscciated with orthostatic hypotension. Robinson has suggested that
individuals with orthostatic hypotension may have reduced numbers cf alchao-
receptors. on dloca vessel walls (44). Thig weuld Imnlv a radured ahility Af tha 1nooalo



‘0 act ucen tarcrecestor signais. Unfertunarsly, the -oie <f artenal wall thickening an
the numencal reduction ¢t aipnay-raceptors can nct Je xclored n this Jata set.

In conclusicn, this study suggorts the Nypothesis that carotid wall thickening is a risk
facter for orthestatic hypotensian. The study further suggests that the prevention or
regression of plaque or stencsis could theoretically lower the incidence of arthostatic

“hypotension in middle-aged and elderly popuiaticns by 40 gercent. This study alsa

| suggests that antinypertensive medicaticn may potentiate the impact of plaque or
stenosis in the carctids on the occurrence of anthcstatic hypotensicn. Thess results
seem to argue for the maenitoring of orthostatic hypctension in patisnts with significant
atherosclerotic changes in the carctids whe are alsc using teta-tlockers or diuretics.

o further assess diclcgical synergy, the effect of varicus drugs on orthestatic

nypotensicn snould te examined in randemized clinical trials ameng individuals with
uitrascund evidence of plaque or sienosis.
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