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Research protocols designed to study 
the efficacy and safety of neu anti- 
hypertensive drugs con~mcmlv include 
abrupt d i ~ ~ o n  tinuation of an tihyper- 
tensive therap). 'This  ashout out" phase 
removes aH previous medications from 
resear~h subject& before the actual 
study begins. In addition, some pa- 
tients in such studies may receive no 
affective therapy for quite a long timr 
(placabo control). Other protocols 
study the effects of the abrupt with- 
drawal of the antrhypertensive 
agent(s), in which case the goal may be 
to produce and evaluate the effects in 
their most severe form. 

IRB members often question the 
safmty of such protocols and the poten- 
tial dangers such maneuvers present to 
patients. The rfske of untreated hyper- 
tension, particularly if severe, even for 
short periods of rime must be com- 
pared to benefits for the subject and to 
othars. Numerous questions should be 
considered in such a decision, such as 
the severity of the patient's blood preo- 
suro bc.fore treatment was begun, con- 
omitant cardiovascular diseases or 

k h r r  medical illness, and the type and 
dose of antihypertensive medication tu 
be discontinued. . 

Pew studies have been designed tu 
evaluate the effects of abrupt discon- 
tinuation of antihypertensive drug 
treatment. Until recently confusion ex- 
isted regarding the definition and clas- 
sification oi the discontinuarion or 
withdrawal syndrome, its incidence, 
tlme of onset, physiologic and bio- 
chemical consequences, the individu- 
als at risk, and ths: antihypertensive 
drugmost  likely tn be responsible. 

There are sevsral potential conse- 
quenccs of abrupt discontinuation of 
antihypertensive therapy.' In a very 
smaIl percentage of patients, blood 
pressure remains normal in both the 
acute and ch~onic stages. A few pa- 
tients axperience signs and symptoms 
of sympathatjc nervous system overac- 
tivity with ia slight and $ow rise in 
blood pressure. In a third group blood 
Presspros gradually return without 
symptoms, to protreatment levels over 
several weeks or mun:hs. Fourth, R 

Water  number of patientb experience 
a rapid asymptomatic return of blood 
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pressure to pretreatment levels within 
a few days. Finally, patients may ex a- 
rience "rebound" m- "overrhoot" iy -  
pertansion. Rebound hjpertensiun is a 
rapid (within 24-48 hours) return of 
blood pressure to pretrsatment levels; 
it is associated with $ i p s  and symp- 
toms of trympatbrtic nervous system 
ovaractivity (restlessness, anxiety, pal- 
pitations, abdominal pain, nausea and 
vomiting, insomnia, headaches, an- 
gina, tremor, sweating, tachycardia, 
etc.). Overshoot hypertension, on the 
other hand, is a sapid increase in blood 
pressure that exceeds any previous 
blood pressure measurement: ~t is also 
assaciated with sjmpathetic newoas 
system overactivity, Both rebound and 
overshoot hypertension qre probably a 
con5dqpence of the patient's natural 
tendency to become hypertensive off 
medications as well as some phar- 
rnacolngic consequence uf sudden 
withdrawal of certain antihypertensive 
medications. 

Numeraus antihyperten~ive drugs 
have been reported to came a discon- 
tinuation spndrame (Table I), which 
may vary in severit) from symptoms of 
excess sym athetic nervous system ac. % tivity to re ound or overshaat hyper- 

tension, Sometimes there a te  severe 
complications such as; acute myocar- 
dial infarction, encephalopathy, prein- 
farction angina, cardiac arrhythmias, 
or sudden death. Hawever, many early 
case repqrts 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- 
aver, that certain clabses of drugs- 

articularly the beta-adrenoreceptor 
!&ciiing agents and the central alpha 
agonist agents or combinations 4f these 
classes uf antihypertenbive medica- 
tions-could intensify the syndrome if 
stopped suddeni . This is probably due 
to uninhibited abha-receptor stirnula- 
tion (constricts blood vessels and ele- 
vates blood pressure) and circulating 
catecholamines [hormones which ele- 
vate blood pressure) during beta block- 
ade. Stopping one of the central alpha 
agonists abruptly and continuing the 
beta blocking agent such as pro- 
pranolol 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 
senbitivity of the catecholamine vaso- -- 



rasponse to disconljnuing other hours after dtscoritinuation of these agents 1.5 lesa likely to cause prohlms 
drugs.le2 drugs. The sy~drome ma) occur a i th  than abrupt cessation. Although  en- 

Accurate information regarding thc: virtually an) dose of the beta blockers. tral alpha agonists and bvta blockers 
after stopping indhldual Inxeased circulating lcvels of renin- appear ro have a higher incidence oF 

antihypertensive agents must be ob- angiotensin and catecholarnlnes (both clinical problems (the) are better stuc( 
tatned from prospective studies or of these substances incr~ase bluod ied), apparently no class of antihqprr 
well-documented case reports. The presstre) as well as an  increased num- tensivc agent is free of such prohhms. 
agents best studied include clonidine, ber and sermtivfty of beta receptors i s  The combination of a central alphe ag- 
methyldopa, guanabenz, propranolol, probably responsible. onist in canjunction with a beta 
metop-olol, and soma other beta Guanabena may cause overshoot hy- blocker is best avoided if possible, pdr- 
blockers. There have been isolated r@- pertensidn (4%) and symptoms of sym- titularly if volume contraction from di- 
ports of the syndrome's occurrence pathettc overactivity @5-%0%) within uretic use is present. 
upon discontinuing bethanidina, 24-48 hours after withdrawal. Signs Patbents with high pretreatment 
saralasin, captopril, diuretics, and symptoms art  probably dose-*.a- blood pressures who have good control, 
panethidine, and reserpine. Eewz if lated and infre uent with doses of less those with normal to high renin hyper- 'A any, stddies have evaluated vasudilat- than 32 mgl ay. Reinstitution of tension, renovascular hypertension, or 
in agents such as hydralazine, minox- guansbana controlled symptolns w d  renal disease arc more likely ro have 
id$, or prazorin becau6s these agents blood prssrure. The mechanism of this discwtiouation or withdrawal sgn- 
are not used clinically except in corn- discontinuation is probably similar to dromes. Patients who are post-opera- 
bination with other drugs that enhance that for clonidise and methyldopa. tive, have ischemic heart disease or 
their effectiveness and mitigate their N U ~ ~ ~ Q U E  mechanisms have been other cardiovascular problems, or 
side effects. proposed for the discontinuation syn- those taking excessively high doses of 

Prospective studies where clonidfne drqnae (Table 11). Each class of anti- antihjpertensivc drugs arc pre- 
alone was discontinu~d showed an in. hypertensive agent probably has its disposed. Certainly, patients may da- 
cidence of symptoms of sympathetic own principal mechanism; however, velop complications such as stroke, 
nervous system overactivity in 36% numerous biochemical and physiologic acute myocardial infarction, congos- 
and overshoot hypertension in 1.7%. changes contribute to the overall clin- tive heart failure, or numerous other 
Signs and symptoms tanded to occur ical signs and symptoms. Increased cir- problems as a result of absence of ther- 
within 24-48 hours after stopping culating levels of catecholamines, in- apy chronically, but not necessarily, as 
clonidine. No patient devalopad over- creased sensttfvit) of adrenergic recep- a direct result of discontinuation of 
shwt hypertension if the discudtinued tors, and enhanced renin-an iotensin therapy acutely (i.e., no cause-effect re- 
dose was less than 1.2 mgidsy. No ma- qvstem activity ars probably t i e  major lationship). 
jor complications occurred and no mechanisms by which central alpha Prevention and recogn~tion of the 

-.-- deaths were reported in these patients. agonists and beta blockers cause the discontinuation syndrome is important "- High levels of circulating and urinary syndrome. to any physician engaged in clinical in- 
: catecholamines were noted in some pa- The ,ability to predict which patients vestigation of hypertension in hurrian ' tients. Re-institution of clonidine her-  are most likely tp develop problems af- subjects. The signs and qmproms have 

-- - - .- - - - . - apy resolved the hypertension and ter abruptly discontinuing antihyper- been well-described and arc easy to 
sympathetic averactivity. tensive agents depends on an under- recognize. Appearance of clinical 

Discontinuirig methyldopa abruptly standing of predis asing factors (Table events usually occurs within 24-48 
may cause symptoms of sympathetic 111). Certainly gra&al tapering of these h o r n  after smpping the drugs but may 
nervous system overactivity in 25% 
and over&oot hypertension in 4.4%. 
Signs and symptoms tendsd t occur 
within 24-72 hours in most patient6 but , . 
were not dase-related. Several of these " .  

patients developed major complfca- ZA~,W 11%' .Postulated hle&t&&s of .the @scontiwat$an syndrome 
tions, including congestive heart fail- 7- . ' 

ure or cerebrovascular accidents, and ( 1 ) ~ ~ : ~ ' ~ m t r ~ l w t i n ~  dbg$ a ' I / 

one patient died. . ', . @I:' EjYeak&ough of autoceguIaiion autocegu~ationf cerebral blbod flow 
The effects of suddenly discontinuing , -$B) ,hwr$iwd levels of . circulating. . catecholamines (nor- 

, . beta-adrencrgic blocking drugs, par- epinepbriqe) , 
titularly propranolol and metoprolol <Q .Irrcrea~ed~ sensitivity of adrenergi~  receptors to nor- 

, I ', have been well-studied. Stopping ai- ;, epinep.h.rifl,< . . . 
ther of these agent$ and probably all . : (0) ,Gnhmce$ r~~is l+ngiotsns in  system activity 
beta blockers may result in overshoot ; {I$) Reduced vaga1,Exslction . 

hypertension in VmPtoms ' (2) &fa-a&efiore~eptop dhgs . ' . 
of sympathetic nervous syswm overae 
tivity in 43%, and major cardiovascu- , :,- $A) ' 1nweasi;ki.mydsdrdbl oxygen requirements 
lar complications, includin unstable (SjiS 4lteratio.n of oxfihemogfohjn-dissociation curve 
angina (25%), acute myocar 8 ial infac- 

' 
, (C)' ' Ificfk'eased platelet gdhesiveness arid aggregation 

tion (lo%), cardiac arrhythmias (2%), ' (D) Asympramatlc pUgm$s i~n  of Ooronary artery disease during 
treatment 

cerebrovascular accidents and sudden 
death (5%). These signs and symptoms E ~ncpased~ienin-an~iotea$innsystem activity 
may not occur for up to seven days . , Ihcreased levels of circulating thyroid hormones 
with some beta blockers due to their , . ( 1  Erlcreased ~ e n s i t i v i f ~  a£ receptors of cateehalamines 

solonged effectiveness. Mobt prob- @I) . , Increased levels of circulating catecholamines 

f' ems, however, occur within the first 73 



be dzlayeu fur up tu seven days in 
drugs with prolonged pffectiveness 

beta bluekeri). tapering . T h L ~ ' . f i i :  Pr~isposing fawe for the discontinuation syndrome 
t the antihype)-tcnslve dnlgs over ten % ays &ill usually avoid cljnical prvb- ' (1)  ABGp't , (fi3cdtinuation . of antihypertensive drug therapy Lerns. If problems should occur, re- 

institutim of the p r t v i r d y  admin- .@)' CmtraJ alpha agqrtists or beta blockers 
- * ' (3) , C6mb"inatioq drug., thdrapy--especially central alpha agonists istercd drug will alleviate bytnptoms . . , , with beta \ l o c k e ~ ,  diuretics and control blood uressure. 

Study protocols that are daslgned tu , , ' (91 Lye1 of pretreptmerit blaod pressure 
now am~ihypertensiva agents af- .: M e w w  of Wuod wessur~  cantrol therapy 

ter a "washout" period should slowly A (cjj Gnb, stpys-hi& or naomal senin hypertmsion 
reduce the dose of the previously used , (7+) a ~ n o t a s ~ I a r , h - ~ ~ r t e n ~ i ~ 5 n  or senat disease 

hgs by one-tenth 1' :cSY PosMperativa '' 

the dose each day over the ten-day pe- :'- (9J , Isthem& h&rt diseas'e , 

riod to or ,,A$!?s ~ g h  daily does d antihypertensive drug 
, , ' ,  , , c  . . L >  \ .  . . '  cornpiications, This will usually avoid . , 

any adverse cardiovascular effects due 
to a direct cause-effect relationship of 120 mm Hg) prior to institutiori of antl- Awareness of the potential complica- 
having stopped the drug abruptly be- hypertensive therapy-should be ex- tions of antihypertensive medication 
cause of the lack of increased numbers cluded from such research protocols. withdrawal, recognition of the high- 
of hypl?rsensitive receptors or high cir- The risk i s  low for a younger patient in risk patient, and understanding how to 
culati:lg blood hormone levoh that athenvise good health who has only prevent and treat such probiems, cou- 
would elevate blood pressure. On the mild to moderate hypertension; such pled with careful patient monitoring, 
other hand, protocols d d  ned to study patients make the best candidates for should minimize risk to patients in 
the effects of abruptly &rmntinuing such studies. these studieb. 
antihyprtrtensive agents require mole Some subjects may have serious 
intensive snmitcring of blood pressure, complications-e.g., myocardial in- ------------ 
puise, and cardiac status with continu- farction-during periods of with- E,",ET.c,: Abwpt Fcrsvrion of treatment 
o ~ s  clectrocardivgraphic monitors: drawal of antihypertensive rnedica- hypanension. Considerat,on of clinical 
there should dbo be frequent monitor- tinn. Often it is extremely d i k f i d t  to features. mechanisms, prevention and man- 
ing of the overall clinical condition of distinguish those complications due to agement a t  the discontinuation syndrome. 

the patient, looking particularly for drug withdrawal from those the pa- 2 H ~ t ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ; " ~ ~ ~ ~ ~ ~ n U a t 1 0 n o t a , l t i ~  
chesl pain, shortness af breath, head- tients would have sustained in the nat- hypertensive Sot,th Med 
,ache, and other signs and symptoms t ra l  course of their treated disease. 74.1112-1122, 1981. 
mentioned prf?viausly. Both groups of 
patients should be under close super%+ 
sioe to mofiitor potential complica- l-------d-,---------------------- 
tions (preferably i11 a hospftal); the Ploaso enter my SUbSCri tion to 
latter group in I IRB: A Review of human Subjects Research 
care setting. Such research strategies I 
will reduce risk without harming de- I U INSTITUTIONAL $180 annually (20 copies mailed to the same 
sign. 1 addresd 

The frequency of various complfca- 1 Additional copies includad in same mailing 
tions of abrupt withdrawal of anti- I (ij $9 each annually (number) 
hypertensive therapy is difficult to I C LIBRARY $40 annually (single copy) 
determine precisely from published Cl INDIVIDUAL $30 ($25 i f  paid h) personal check, for new 
studies. Ma.ruever, based upon this re- 1 subemtbers) 
rlew ofprorpecfiv~ studies and case re- ( 

P_paynqent la ports in which s~ngle antihypertensive I 
agents were stopped permits *ha devel- I Please make cbacks payable to: The Hastings Center. 1RB 
oprnent of some general guidelines re- ] check for ki enclosed. If you enclose payment, we 
gadlng rebound and o~,ers~oot  hyper- I wdl extend your rubrcriptlon to ~nslude one free i sma (Please detach 

the subscription form and mail with check in an envelope, addressed and other 'lorbid cardiovascu- 1 to. The Hastjngs Cent or, IWB, 360 Broadway, Hastings-on-Hudscm, lar events in such patients. I N.Y. 10706.) 
Abrupt discontinuatlon of antihyper- I Please b,ll. 

tellsive certain13 a C Please change my indix idual subscription to an institutio,~al sub- 
reater ribk of serious complications % I Scription. 

t an does grtzdrml withdrawal of the 
drugs. All risks tihauld be explained to 1 qarnc - -  -- - -. 
the patients. Thvse at high risk-pa- I 
tfents ovsrage50, thosewithknown I me ----- 
cardiovnscular disease (angina, previ- [ 
ous myocardial infarction, congebtive I ,,,,,,,,,,, -- -- 
heart failure, etc,) or other severe medi I (cal illness (lung discase, kidncy failure, 1 Adoreis 

etc.) and those who had severe hyper- "- 

tension (diastolic: blood pressure over I 
1 ~ t i r  ~ l n c  Z I ~  - -- --- --a 
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