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Aspirin has been tested f o r  its benefit in preventing cardio- 
vascular disease in randomized trials in three categories 
o f  patients. In secondary preventton among those with a 
history o f  myocardial infarction (MI), stroke or transient 
cerebral ischemia, or unstable angina pectori& 25 ran- 
domized trials demonstrated significant reductions f rom 
aspirin o f  25 % f o r  the occurrence o f  an "~mportant vascu- 
lar event" (nonfatal MI, nonfatal stroke, or vascular 
death), 32% f o r  nonfatal MI, 27% f o r  nonfa#a! stroke, and 
15% f o r  vascular mortality. Among those evolving an M1, 
the  Second International Study o f  Infarct Survival (ISIS-2) 
s h o w e d  a significant reduction o f  23% in five-week vascu- 
lar mortality among those started on a one-month r e g i m e n  
of  daily aspirin within 24 hours o f  the onset o f  symptoms o f  
suspected MI. Aspirin also significantly reduced reinfarc- 
tion, nonfatal stroke, and important vascular events. Fi- 
nally, in primary prevention, the US Physicians" Health 
Study (PHS) showed a significant 44% reduction in the  
occurrence o f  a first  MI among apparently healthy male 
physicians; numbers o f  strokes and vascular deaths w e r e  
insud~cient to permit conclusions f o r  these endpoints. 
Thus, aspirin is o f  clear benefit in reducing MI, stroke, and 
vascular death in secondary prevention and among t h o s e  
evolving an MI. It is also beneficial in the primary preven- 
tion o f  MI a m o n g  m e n  over 40, but data concerning its 
effects on stroke and vascular death remain inconclusive. 
Key words :  a sp / r /n ;  cardiovascular disease; prevention,. 
myocardial infarction~ J GEN INTERN MED 1990; 
5 (suppl ) :S54-  $57. 

THE POTENTIAL of low-dose aspirin to reduce  risks of  
cardiovascular disease is derived from basic research, 
observational analytic studies, and randomized trials. 
In platelets, small amounts of  aspirin irreversibly acety- 
late the active site of  cyclooxygenase,  which  is re- 
qui red  for the product ion  of  thromboxane  A2, a power- 
ful p romoter  of  aggregation.t 

Observational cohor t  and ca se -  control  studies 2, 3 
indicate that aspirin may have the potent ial  to reduce  
risks of  cardiovascular disease by about  20%. However,  
since the size of  uncontro l led  confounding in observa- 
tional designs is about  as large as the magnitude of  the 
small to moderate effects being sought, the only  reli- 
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able study design for detect ing such small to moderate 
effects is the randomized trial. 4 

Data from randomized trials of  aspirin in three cat- 
egories of  individuals are now available. They include: 
1) survivors of  myocardial infarction (MI), stroke, or  
unstable angina pectoris;  2) those evolving an MI; and 
3) apparently healthy individuals. 

SURVIVORS OF PREVIOUS 
CARDIOVASCULAR EVENTS 

The Anti-Platelet Trialists (APT), represent ing the 
investigators wor ldwide  involved in randomized trials 
of  antiplatelet therapy among individuals with a history 
of  cardiovascular disease, have collaborated in a com- 
prehensive overview, or meta-analysis, of  all com- 
ple ted trials involving aspirin or two other  antiplatelet  
agents, dipyridamole and sulfinpyrazone. 5 A total of  25 
comple ted  randomized trials of  aspirin, dipyridamole,  
or sulfinpyrazone, ei ther  alone or in combination,  were  
identified. The study populat ions for these trials in- 
c luded nearly 29 ,000  individuals with a history of  
myocardial infarction, stroke, transient ischemic at- 
tack, or unstable angina. 

While the results of  virtually all these trials were  in 
the direct ion of  a benefit  for low-dose aspirin, most 
were  too small in sample size individually to achieve 
statistical significance. The overview, however,  found 
a statistically significant 25 % reduct ion in risk of  devel- 
oping what  was termed a n "  important  vascular event ,"  
a category that combined  nonfatal MI, nonfatal stroke, 
and vascular death. For nonfatal MI, when  all available 
trials were  considered,  there was a statistically signifi- 
cant 32% reduct ion in risk, while  for nonfatal stroke, 
there was a statistically significant 27% reduct ion in 
risk. Finally, with respect  to total vascular mortality, 
there was a statistically significant 15% reduction.  
When the trials were  grouped according to patient- 
entry criteria, there  were  significant reduct ions for 
each endpoint  among the three categories of  trials (MI, 
cerebrovascular,  and unstable angina), with the excep-  
t ion of  the trials among unstable angina patients, in 
which  there were  too few subsequent  strokes to al low 
for reliable estimates of  the effect of aspirin on this 
endpoint .  
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The overview also demonstrated that aspirin, the 
safest, least expensive, and most convenient  type of  
antiplatelet  therapy, is at least as effective as dipyrida- 
mole or sulfinpyrazone. Moreover, a lower daily dose, 
325 mg, or one standard tablet, is no less effective in 
reducing risks than higher doses of 1 to 1.5 grams daily. 
In fact, pharmacologic  studies suggest that the optimal 
dosage maybe  even lower than 80 rag, which  is roughly 
the equivalent  of  taking one tablet of  baby aspirin. The 
importance of  this finding is underscored by the results 
from the recent ly  comple ted  UK-TIA trial. 6 Since two 
dosage levels of  aspirin as wel l  as p lacebo were tested 
in this randomized, double-blind, placebo-control led 
trial, the investigators were  able to assess whether  re- 
por ted GI side effects were  dose-related. For each side 
effect, the percentage report ing it in the group receiv- 
ing 300 mg of aspirin dailywas higher than the percent-  
age in the placebo group but  lower than that in the 
group receiving 1,200 mg of aspirin daily. Moreover, 
for symptoms of GI distress, including indigestion, 
nausea, and heartburn, as well  as for GI bleed, the dif- 
ferences be tween the low- and high-dose groups 
achieved statistical significance. 

Because aspirin appears to confer  a moderate de- 
gree of protect ion against the deve lopment  of cardio- 
vascular endpoints  among individuals with a previous 
history of stroke, MI, or angina, it seemed reasonable to 
hypothesize a similar benefit  if this agent were  given 
during the first several hours following the onset of  
symptoms of MI. 

PATIENTS EVOLVING 
MYOCARDIAL INFARCTION 

To test the hypothesis that low-dose aspirin de- 
creases risks in patients with evolving MI, as well  as to 
assess the role of  intravenous streptokinase in treating 
acute MI, a 2 X 2 factorial design was uti l ized to con- 
duct  ISIS-2, the Second International Study of Infarct 
Survival. 7 Due to the outstanding efforts of  collabora- 
tors from more than 400 hospitals in 16 different coun- 
tries, 17,187 patients were  randomized to taking ei ther  
160 mg of aspirin or p lacebo daily for 30 days, begin- 
ning immediately upon hospital admission for evolving 
MI. Patients were  also randomized to receiving a single 
dose of ei ther  1.5 mill ion units of streptokinase or pla- 
cebo intravenously over 60 minutes. As regards the 
aspirin findings, the data on mortality five weeks after 
randomization indicated a statistically significant 23% 
reduct ion among those assigned to this agent. For the 
combined endpoint  of all important  vascular events, 
those receiving aspirin had a significant reduct ion of 
28%. 

As regards other  vascular events during hospitaliza- 
tion, there were  no differences between the aspirin and 
placebo groups for major bleeds or cardiac ruptures.  
However,  for cardiac arrest, those on aspirin experi- 
enced  significantly fewer  events. With respect  to rein- 

farction, there were  156 events in the aspirin group 
compared  with 284 among those on placebo. This re- 
duct ion  was highly statistically significant. And, finally, 
for stroke, 47 events were  exper ienced  in the aspirin 
group compared with 81 on placebo, a reduct ion that 
was also statistically significant. 

APPARENTLY HEALTHY INDIVIDUALS 

The third category of patients in whom trials of  
aspirin have been conducted  is apparently healthy indi- 
viduals at usual risk for cardiovascular disease. Two 
primary prevent ion trials of aspirin have been carried 
out, one among 22,071 male U.S. physicians 8 and the 
other  among 5,139 male British physicians. 9 

In December  1987, after an average fol low-up of  
approximately  five years, the Data Monitoring Board in 
the U.S. trial took the unusual step of  recommending  
that the randomized aspirin component  of  the trial be 
terminated early. The principal basis for this recom- 
mendat ion was the observation of  a highly statistically 
significant 47% reduct ion in risk of total MI, which  
reflected significant benefits of aspirin in reducing 
both  nonfatal and fatal events. The final repor t  from the 
trial, 1° which considered additional events not  con- 
firmed at the t ime of  the prel iminary report,  indicates a 
44% reduct ion in MI. For total stroke, the relative risk 
among those receiving aspirin was 1.21, but  this find- 
ing was not significant (p  = 0 .15) .  When strokes were  
subdivided by whether  the event  was ischemic or hem- 
orrhagic, there was an apparent  increase in hemor- 
rhagic stroke that was of borderl ine statistical signifi- 
cance ( R R = 2 . 1 4 ,  p = O . 0 6 ) .  For the combined  
endpoin t  of  nonfatal MI, nonfatal stroke, and cardiovas- 
cular death, there was a highly significant 18% reduc- 
tion in risk among those allocated to the aspirin group. 
As regards cardiovascular mortality, there was no dif- 
ference,  but  too few cardiovascular deaths were  re- 
ported to permit  an informative test of  this hypothesis. 
The U.K. trial did not  show a reduct ion in MI, stroke, or 
total vascular mortality, though the 95% confidence 
intervals were wide. An overview was conduc ted  that 
considered the prel iminary report  from the U.S. study 
and the final report  of  the British trial. Because the U.S. 
study was so much  larger, the overview demonstrated 
an overall 33% reduct ion in nonfatal MI, which  was 
highly statistically significant, n These analyses were 
repeated using data from the final aspirin report  of the 
U.S. trial and yielded a virtually identical 32% reduc- 
tion in nonfatal MI. 

With respect  to subgroups of  participants in the 
U.S. trial, analyses indicate that there are no significant 
modifications of the effects of  aspirin across various 
strata of individuals with the differing risk factors of  
cigarette smoking, systolic and diastolic b lood pressure 
elevations, levels of physical exercise,  diabetes, paren- 
tal history of MI, alcohol use, and body mass index. 
However,  aspirin's effect on MI risk was modified by 
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two v a r i a b l e s - -  age and b lood  cholesterol  level. As re- 
gards age, the reduct ion in MI risk associated wi th  
aspirin was apparen t  only  among  those 50 years of  age 
or older.  This may reflect a true effect o f  aspirin that is 
present  only  in those aged 50 or older,  or  it may s imply  
result  f rom the fact that there  were  very few MIs among  
doctors  4 0 - 4 9  years old in the trial, and the absolute  
risks in the age range are very low. For cholesterol ,  
there  was a benefit  of  aspirin at all levels, but  this was 
even greater  for those wi th  lower  levels. 

As regards gastrointestinal discomfort  in the U.S. 
trial, this was repor ted  by  26.1% of  the aspirin g roup  
and 25.6% of the p lacebo  group,  leaving only 0.5% of  
such symptoms  at tr ibutable to aspirin. This very low 
rate of  GI discomfort  f rom an alternate-day dose of  325 
mg is consistent  wi th  the findings of  the UK-TIA 6 and 
ISIS-27 investigations, which  indicate tha t  the side ef- 
fects f rom aspirin are strongly dose-dependent .  A buf- 
fered aspirin preparat ion,  as was used in the US trial, 
may he lp  to minimize  GI symptoms,  as might  the use of  
an enter ic-coated aspirin formulat ion.  

CURRENT KNOWLEDGE OF THE EFFECTS OF 
ASPIRIN ON CARDIOVASCULAR DISEASE 

In secondary prevent ion  among  patients  wi th  pre- 
vious MI, stroke, or unstable angina, aspirin definitely 
reduces  the incidences of  subsequent  MI, stroke, and 
cardiovascular  death, and in 1985 the US Food and 
Drug Administrat ion approved  the prescr ip t ion  label- 
ing of  aspirin for the t rea tment  of  pat ients  wi th  a pre- 
vious MI or unstable angina. Similarly, for the t rea tment  
of  suspected  evolving MI, a conclusive benefit is seen 
for all three cardiovascular  endpoints.  As regards pri- 
mary  prevent ion,  there is a conclusive reduct ion in risk 
of  a first MI. This v iew is suppor ted  by  the recent  repor t  
of  the U.S. Preventive Services Task Force, which  states, 
"Low-dose aspirin therapy should be  considered for 
men  aged 40 and over  w h o  are at significantly increased 
risk for myocardial  infarction and w h o  lack contraindi- 
cations to the d rug ."  ~ 2 As regards aspir in 's  pr imary  pre- 
vent ion role  in stroke and vascular mortality,  this re- 
mains uncer ta in  due  to inadequate  numbers  of  
endpoints  in the U.S. and British doctors '  trials. This 
should,  however ,  not  divert  at tention f rom aspir in 's  
firmly established value in secondary prevent ion.  

While aspir in 's  benefits in secondary prevent ion  
and among  those evolving an infarction have been  dem- 
onstrated for bo th  men  and women ,  there are no pri- 
mary  prevent ion  data on aspirin in women .  While it 
may  be reasonable to assume that there is a p r imary  
prevent ive  effect o f  aspirin for some categories of  
women ,  it is uncer ta in  whe the r  the magni tude of  such 
benefits wou ld  be the same in w o m e n  as in m e n ,  or  
whe the r  the net benefits might  be  different in some 
subgroups  of  women .  For example ,  since coronary  risks 
in w o m e n  under  60 are m u c h  lower  than those in men  
under  60, the risk-to-benefit ratio for such w o m e n  

might  be  less favorable than that for a similarly aged 
g roup  of  men.  These uncertaint ies  underscore  the need  
for a randomized triaI o f  aspirin in heal thy w o m e n  in 
order  to provide  definitive data on this quest ion.  

The widespread  use of  nonsteroidal  antiinflamma- 
tory drugs (NSAIDs), wh ich  have antiplatelet  proper-  
ties, has p r o m p t e d  the quest ion of whe the r  patients  
taking such agents for various indications are also re- 
ceiving antiplatelet  effects commensura te  wi th  those of 
aspirin. While such agents have been  demonst ra ted  to 
inhibit  platelet  aggregation, this effect appears  to be  
restricted to the t ime the drug is actually present  in 
bloodstream. Aspirin, on the other  hand, inhibits aggre- 
gation for the life of  the platelet .  

It is impor tant  to v i ew  the results concern ing  
aspirin in the context  of  what  we  already know about  
modification of  risk factors to decrease risks of  cardio- 
vascular disease. Specifically, as regards b lood  choles- 
terol, a 10% decrease corresponds  to roughly  a 20% 
decrease in incidence of  coronary  heart  disease. 13 For 
b lood  pressure,  a 6 -mm Hg decrease in diastolic pres- 
sure among those wi th  hyper tens ion results in about  a 
10% lower  risk of  coronary  heart  disease, as wel l  as a 
reduct ion in risk of  approx imate ly  40% for stroke. 14, 15 
Finally, in middle  age, cessation of cigarette smoking 
yields about  a 37% decrease in risk of  coronary  heart  
disease even wi th in  a mat ter  of  months.  ~6 

While the presence  of  cardiovascular  risk factors 
may general ly weigh  in favor of  a decision to prescr ibe  
prophylac t ic  aspirin, caution must  be  exercised in as- 
sessing which  patients  may benefit  f rom aspirin. For 
example ,  whi le  a middle-aged man wi th  elevated cho- 
lesterol may be  a suitable candidate for prophylac t ic  
aspirin, the use of  aspirin might  be  contraindicated in a 
woman  in her  forties wi th  uncont ro l led  hypertension,  
who  is at relatively low risk of  MI but  perhaps  at higher  
risk for hemorrhagic  stroke. Thus, aspirin should be  
v iewed as a possible  adjunct, not an alternative, to com- 
prehens ive  risk factor management ,  wh ich  should be  
prescr ibed only by a physician or other  p r imary  health 
care provider.  17 The clinical decision for the individual 
pat ient  should include considerat ion of  that pa t ien t ' s  
specific cardiovascular  risk profile, the known side ef- 
fects of  the drug, and the demonst ra ted  benefits of  
aspirin in different categories of  patients.  
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Adult Immunizations: 

Are They Worth the Trouble? 

F. MARC LaFORCE, MD 

There are good data to recommend routine use o f  vaccines 
against measles, rubella, tetanus, influenza, and pneumo- 
coccal infections in adults. An adolescent or  an adult born 
after 1956 is considered to be susceptible to measles unless 
he or  she has received two doses o f  live measles vaccine or  
has suffered a physician-diagnosed case o f  measles. Teta- 
nus is largely a disease o f  the elderly, and there is a univer- 
sal need f o r  immunizat ions with tetanus toxoid. Influenza 
continues to be a major  public health problem, and influ- 
enza vaccine should be given annually to the elderly and to 
those at high risk. The efficacy o f  pneumococcai  vaccine in 
American adults is still being debated. Results f r o m  case-  
control studies show that the vaccine is about 60% effective 
in reducing the incidence o f  disease due to vaccine-related 
strains. Its use in the elderly and in those at higher risk f o r  
pneumococcal  infection is recommended. Key words: im- 
munizations; elderly; pneumococcal  vaccine; influenza 
vaccine; health promotion; adult health care. J GEN INTERN 
MED 1990; 5(suppl):s57-S61. 

VACCINES ARE ONE of  the  mos t  cos t -e f fec t ive  a p p r o a c h e s  

to i m p r o v e d  hea l th  care.  C h i l d h o o d  vacc ina t i ons  have  

i nc rea sed  l i fe  e x p e c t a n c y  a m o n g  Amer icans  m o r e  than  

have  al l  i nves tmen t s  in te r t ia ry  care,  and at a f rac t ion  o f  

the  cost.  The  i n c i d e n c e s  o f  meas les  e n c e p h a l i t i s  and 

the  c o n g e n i t a l  r ube l l a  s y n d r o m e  are at an a l l - t ime  low.  

In te res t  in adu l t  i m m u n i z a t i o n s  has i nc rea sed  o v e r  the  
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TABLE 1 

Routine Adult Immunization Recommendations Based on Age 

Age 

Vaccine 18-24 Years 25 -64  Years 65 Years or Older 

Measles x x* 
Rubella x x* 
Influenza x 
Pneumococcal x 

*For susceptible patients. 

last d e c a d e  w i t h  spec i f ic  efforts to i m p r o v e  v a c c i n a t i o n  

c o v e r a g e  o f  adul ts  f rom the  A m e r i c a n  C o l l e g e  o f  Physi- 

cians,  the  Div i s ion  o f  I m m u n i z a t i o n  at the  Cente rs  for  

Disease Con t ro l  (CDC) ,  and the  U.S. P r e v e n t i ve  Ser- 

v i ces  Task Force.  Desp i t e  this  r e n e w e d  interes t ,  signifi- 

cant  gaps in v a c c i n e  c o v e r a g e  o f  adu l t  Amer icans  

remain .  
Tab le  1 lists the  r o u t i n e l y  r e c o m m e n d e d  vacc ina-  

t ions  for  adul ts  by  age. This  p a p e r  r e v i e w s  the  ra t iona le  

and  the  e v i d e n c e  in favor  o f  the i r  use.  P n e u m o c o c c a l  

v a c c i n e  is d i scussed  in m o r e  de ta i l  b e c a u s e  o f  the  con-  

t roversy  s u r r o u n d i n g  its use.  Readers  are r e f e r r ed  to 

m o r e  c o m p r e h e n s i v e  p u b l i c a t i o n s  f rom the  CDC Im- 

m u n i z a t i o n  Divis ion,  1 r e c o m m e n d a t i o n s  f r o m  the  Advi- 

sory C o m m i t t e e  on I m m u n i z a t i o n  Pract ices ,  w h i c h  are 

p u b l i s h e d  r egu la r ly  in M M W R  and the  t e x t b o o k  Vac- 

c ines ,  e d i t e d  by P lo tk in  and Mor t imer .  2 The  U.S. Pre- 

v e n t i v e  Services  Task Force  format ,  w h i c h  i n c l u d e s  

b u r d e n  o f  suffering,  the  vacc ine ,  and e v i d e n c e  for  effi- 

cacy,  is u sed  to  d iscuss  each  vacc ine .  


