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Bvaluating Hisk When Antihypertensive
Are Abruptly Discontinued in Research

y Mark C. Houston

Resgarch protocols designed to study
the efficacy and safety of new anti-
hypertensive drugs commonly include
abrupt discontinuation of antihyper-
tensive therapy. This “washout” phase
removes all previous medications from
research subjects before the actual
study begins. In addition, some pa-
tients in such studigs may recelve rio
effective therapy for quite a long time

(placeba  control), Other protocels
study the effects of the abrupt with-
drawal of the - antihypertensive

agent(s), in which case the goal may be
to produce and evaluate thé effects in
their most severe form. )

IRB members often quéstion the
safety of such protocols and the poten-
tial dangers.such maneuvers prasent to
patients, The risks of untreated hyper-
tension, particularly if severs, even for
short periods of time must be com-

- pared to benefits for the subject and to
athers. Numerous guestions should be
considered in such a decision, such as
the severity of the patient’s blood pres-
surg before treatment was begun; con-
comitant cardiovascular diseases or
other medical illness, and the type and
dose of antihypertensive medication to
be discontinued.

Pew studies have been designed to
evaluate the effects of abrupt discon-
tinuation of antihypertensive drug
-freatment. Until recently confusion ex-
isted regarding the definition and clas-
sification of the discontinuation or
withdrawal syndrome, its incidence,

. time of onset, physiclogic and bio-
chemical consequences, the individu-
als at risk, and the antfhypertensive

~drugs most likely to be responsible.

There are severzl potsntial conse-
quences of abrupt discontinuation of
antihypertensive therapy.! In a very

csmall percentage of patients, blood

_pressure remains normal in both the
acute and chronic stages. A few pa-
tients experience signs and symptoms
of sympathetic nervous system dverac-
tivity with a slight and slow rise in
‘blood pressure. In a third group blood
pressures gradually return without
symptoms, fo pretreatment levels over
several weeks or months. Fourth, a
greater number of patients experience
4 rapid asymptomatic return of blood

Mark C. Houston, M., is Assistant Profassor of
Medmng and Co-Director of the Medical Intensive
Care Unit, Vanderbile University Medical Canrer,

pressure to pretreatment levels within
a few days, Finally, patients may expe-
rience ''rebound’’ .or “svershoot” hy-
pertension. Rebound hypertension is a
rapid (within 2448 hours) return of
blood pressure to pretreatrsent levels;
it is associated with signs and symp-
toms of sympathetic nervous system
overactivity (restlessness, anxiety, pal-
pitations, abdominal pain, nausea and
voriiting, insomnia, headaches, an-
gina, tremor, ~sweating, tachycardia,
etc.). Overshoot hypertension, on the
other hand, is a rapid inerease in bload
pressure that exceeds any previpus
blood pressure meéasurement; it is also
associated with sympdthetic nervous
$ystem overactivity, Both rebound and
overshoot hypertension arve probably a
consequénce of the patient’'s natural
tendency to become hypertensive off
medications as -well ‘as some phar-
macolpgic  consequence - of sudden
withdrawal of certain antihypertensive
medicatipns,

Numerous antihypertensive drugs
have been reported to cause p discon-
tinuation syhdrome (Table 1), which
may. vary in severity from syinpiomis of
excess sympathetic nervous system ac-
tivity to rebound or overshoot hyper-

edications

=44

tension, Sometimes there are severe

complications such as acute myocar-
dial infarction, encephalopathy, prein-
farction angina, cardiac arrhythmias,
or sudden death. However, many early
case reports and studies evaluated the
discontinuation of three or four anti-
hypertensive drugs at a time, making it
difficult to interpret the effects of stop-
ping a single drug. It appeared, how-
ever, that certain classes of drugs—
garticu]ar]y the beta-adrenoreceptor
plocking agents and the central alpha
agonist agents or combinations of these
classes of anihypertensive medica-
tions-—could intensify the syndrome if
stopped suddenly. This is probably due
to uninhibited a{pha-receptor stimula-
tion {constricts blood vessels and ele-
vates blood pressure) and circulating
catecholamines (hormones which ele-
vate blood pressure) during bera block-
ade. Stopping one of the central alpha
agonists. abruptly and continuing the
beta blocking agent such as pro-
pranclol can result in a similar prob-
lem. Diuretics. may make signs and
symptoms worse by depleting fluid vol-
ume, stimulating the sympathetic ner-
vous system or possibly increasing the
sensitivity of the catecholamine vaso-
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pressor response to discontinuing other
drugs.'

Accurate information regerding the
syndrome affer stopping individual
antihypertensive agents must be ab-
tained from prospective studies or
well-documented "~ case reports. The
agents best studied include clonidine,

methyldopa, guanabenz, propranolel, -

metoprolol, and some other beia
blockers. There have been isolated re-
ports of ‘the syndrome's gccurrence
upon - discontinuing bethanidine,
saralasin, captopril, diuretics,
guanethidine, ‘and reserpine. Few, if
any, studies have evaluated vasodilat-
ing agents such as hydralazine, minox-.

idtl,-or prazosin because these agents.
are not used clinically except in comis:

bination with other drugs that enhance

their effectiveness and mitigate their

side effects.

Prospective studies where cIomdine
alone was discontinued showed an-ip-
cidence of symptoms of sympathetic
nervous ‘system overactivity - in 36%
and oversheot hypertension in 1.7%.
Signs and symptoms tended to eccur
within 24-48 hours after ~stopping
clonidine, No patient developed over-
shoot hypertension if the discontinued
dose was less than 1.2 mg/day. No ma-
jor complications occurred and no
deaths were reported in these patients.
High levels of circulating and urinary
catecholamines were noted in some pa-
tients. Re-ipstitution of clonidine. ther-
apy resolved the hypertension and
sympathetic overactivity.

Discontinuing methyldepa abruptly
may cause symptoms of sympathetic
nervous -system overactivity -in 25%
and overshoot hyperteusion in 4.4%.
Signs and symptoms tended to-oceur
within 24-72 hours in most patients but
were not dose-related. Several of thase
patients developed major complica-
tions, including congestive heart fail-
ure or cerebrovascular accidents, and
ong patient died.

The effacts of suddenly discontinuing
beta-adrenergic blocking drugs, par-
ticularly propranoclol and metopiolol
have been well-studied. Stopping «i-
ther of these agents and probably all
beta blockers may result in overshoot
hypertension in about 5%, symptoms
of sympathetic nervous system overac-
fivity in 43%, and major cardiovascu-
lar complications, including unstable
angina (25%), acute myocarg,ial infarc:
tion (10%), cardiac arrhythmids (2%),
cerebrovascular accidents and sudden
death (5%): These signs and symptoms
may not occur for up 1o sgven days
with some beta blagkers due to their
{)rolonged effectiveness. -Most prob-
ems, however, occur within the first 72

hours after discontinuation of these
drugs, The syndrome may occur with
virtually any dose of the beta blockers.

Increased cnculating levels of renin-

angiotensin and catecholamines (both
of these substances incrgase blood
pressure) as well as an {ncreased num-

. ber and-sensitivity of beta receptors is

prabably responsible.

Guanabenz may cause overshoot hy-
pertension (4%) end symptoms of sym-
pathetic. overactivity (25-30%) within
24-48 hours: after. withdrawal. Signs
and symptoms aie prebably dose-re-
lated and tnfrequent with deses of less
than. "32 ~.mg/day. Reinstitution of
guanabenz controlled ‘symptoms and
hlood pressure. The mechanism of this
- discontinuation js prabably similar to
“that for clonidine and methyldopa.

Numerous mechanisms have been
proposed for the discentinuation syn-
drame (Table 11): Each class of anti
hypertensive ‘agent probably has its
own principal ‘mechanism; however,
numerous biochemical and physiclogic
changes contribute to the overall clin-

_ical signs.and symptoms. Iricreased cir-

culating levels of catechclamines; in-
creased sénsitivity of adrenergic recep-
tors, and enhanced renin-angiotensin
system activity are probably the major
mechanisms by which central alpha
agonists and beta blockers cause the
syndrome,

Tha ability to predict whlch patients
are most likely to develop problems af-
ter abruptly discontinuing antihyper-
tensive agents depends on an under-
standing of predisposing factors (Table
1I1). Certamly gra ual tapering of these

-discontinuation or withdrawal

agents is less likely to cause problems
than abrupt cessation. Although cen-
tral alpha agonists and beta blockery
appeat to have a higher incidence of
clinical problens (they are better stuc‘
ied), apparently no class of antihyper
tensive agent is free of such problems.
The combination of a central alpha ag-
orist in comjunction with a beta
blocker is best avoided if possible, par-
ticularly if volume coniraction from di-
uretic use is present.

Patienits . with high pretreatment
blood pressures whoe have good control,
those with normal to high renin hyper-
tension, renovascular hypertension, or
renal disease are more likely 10 have
syn-
dromes. Patients who are post-opera-
tive, have ischemic heart dissase or
other. cardiovascular problems, or
those taking excessively high doses of
antihypertensive drugs are pre-
disposed. Certainly, patients may de-
velop complications such as stroke,

‘acute myocardial infarction, conges-

tive heart fatlure, or numerous other
prablems as a result of absence of ther-
apy chronically, but not necessarily, as
a direct result of discontinuation of
therapy acutely {i.e., no cause-effect re-
lationship).

Prevention and recognition of the
discontinuation syndrome is important
to any physician engaged in clinical in-
vestigation of hypertension in human
subjects, The signs and symptoms have
been well-described and are easy to
recognize. Appearance of clinical

events usually occurs within 24-48

hours after stopping the drugs but may
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be delayed for up to seven days in
drugs with prolonged effectiveness
(some beta blockers). Gradual tapering

f the antihypertensive drugs over ten
ﬁays will usually avoid clinical proh-
lems. If problems should occur, re-
institution of the previously admin-
istered drug will alleviate symptoms
and control blood pressure.

“Study protocels that are designed to
study new antihypertensive agents af-

ter a “washout” period should slowly

reduce the dose of the previously used
antihypertensive drugs by one-tenth of

the dose each day over the ten-day pe-
rigd to avoid withdrawal sympmms or
cornptications. This will wsually aveid -

any adverse cardiovascular effects due
to a direct cause-effect relationship of

having stepped the drug abruptly be- -
cause of the lack of increased numbers -
of hypersensitive receptors or high cir-

culating blood hormone levels that

would elevate blood pressure. On the: -

other hand, proptocols desigried to study
-the ‘effects of abruptly

intensive monitoring of bleod pressure,

pulse, and cardifc status with continu-
monitors;.

ous ¢lectrocardiographic
there should also be frequent monjtor-
ing of the overall clinical ¢ondition of

the patient, looking particularly for™

chest pain, shortness of breath, head:
ache, and other signs and symptoms
mentioned previously. Both groups of

patients should be under close supervi-~
sion 1o monitor potential complica-’

tions (preferably in.a hospital); the
latter group should be in an intensive

cate setting. Such research strategies |

will reduce risk without harming de-
sign.

tions of abrupt withdrawal of anti-
hypertensive: therapy is difficult to
determine precisely from published

studies, However, based upon this re-

view of prospective studies and case re-

ports in which single antihypertensive.
agents were stopped permits the devel- -

opment of some general guidelines re-
garding rebound and overshoet hyper-
tension and other morbid cardiovaseu-
lar events in such patients.

Abrupt discontinuation of antihyper- =
tensive medications certainly creates a -«
gﬁ'eater risk of serious complications .

an does gradual withdrawal of the
drugs. All risks should be explained to
the patients. Those at high risk-<pa:
tlents over age 50, those with known
cardiovascular disease (angina, previ-
ous iyocardial infarction, congestive

heart fathure, etc,) or other severe medi--
Jeal illness (lun& discase, kidney failure, .

etc} and those who had severe hyper-
tension' (diastolic blood pressure over

iscontinuing .
antihypertensive agents require more
“eomplications—e.g.,

The frequency of various complica:

Sron

120 mm Hg) prior to institution of anti-
hypertensive therapy—should be ex-
clisded from such research protocols.
The risk is low for a younger patient in
otherwise good -health- who has only
raild ‘t6 moderate hypertension; such
patients make. the best candidates for
such studies.

Soma  subjects - may have “serious
myocardial in-
farction-~during ' periods of with-
drawal of antihypertensive medica-
tion. Often it is extremely difficult to
‘distiriguish those complications dué to
drug-withdrawal from those the pa-
tients would have sustained in the nat-
Ural course of thetr treated disease

: aI—i rexin: hypen«msmn

or. renal chsease :

Awareness of the poteniial complica-
tions of antihypertensive medication
withdrawal, recognition of the high-
risk patient, and understanding how to
prevent and treat such problems, cou-
pled with careful patient monitoring,
should minimize risk to patients in
these studies.
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