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MYOCARDIAL REVASCULARIZATION —
BYPASS SURGERY OR ANGIOPLASTY?

N this issue of the Journal, the results of the By-

pass Angioplasty Revascularization Investigation
(BARI), a large clinical trial comparing coronary-
artery bypass grafting (CABG) with percutancous
transluminal coronary angioplasty (PTCA), are pre-
sented.! BARI enrolled 1829 patients who were fol-
lowed for an average of 5.4 years. The authors con-
cluded that for patients with multivessel coronary
artery discase and suitable anatomy who prefer to
avold major surgery, “angioplasty offers a reasonable
alternative with an expectation of similar overall sur-
vival rates and survival rates free of Q-wave myocar-
dial infarction.”

This caretully worded conclusion is similar to that
derived from a recent meta-analysis of eight smaller
trials with a total ot 3371 patients with single-vessel
coronary disease (732 patients) or multivessel dis-
case (2639 patients) tollowed tor 1 to 4.7 years.’
Readers may interpret these collective data to mean
that PTCA and CABG have equivalent outcomes.
T'he choice of procedure tor individual patients may
then be based on other factors, such as shorter hos-
pital stays and avoidance of major surgery with
PTCA, or lower rates of subsequent procedures and
recurrent angina after CABG.'® But is such a simple
conclusion acceptable?

The aim of BARI was to determine whether an
initial strategy ot PTCA, as compared with CABG,
compromises clinical outcome.” The primary end
pomt was mortality at five years, which was found
to be 13.7 percent for PTCA and 10.7 percent for
CABG. The observed survival advantage at five years
with CABG was 2.9 percentage points, with a 95
percent confidence interval of —0.2 to 6.0.! Thus,
the study did not establish with certainty that an ini-
tial strategy of PTCA is actually equivalent to CABG
in patients with multivessel disease and clinically se-
vere angina or objective evidence of ischemia. In
fact, the confidence interval is consistent with the
possibility that the survival rate with CABG may be
superior by as much as 6 percentage points. Stated
differently, the data are consistent with a 50 percent
higher mortality rate with PTCA.

Although not statistically significant, a somewhat
higher mortality rate with PTCA was also reported
in two other trials, the Emory Angioplasty Versus
Surgery Trial (EAST)> and the Coronary Angioplas-
ty versus Bypass Revascularization Investigation.®
Combining all available data,'* my collecagues and 1
calculated the risk ratios for mortality to be 1.25 (95

percent confidence interval, 0.75 to 2.07) at hos-
pital discharge (favoring PTCA), 0.86 (95 percent
confidence interval, 0.63 to 1.16) at one year, and
0.89 (95 percent confidence interval, 0.74 to 1.08)
overall (favoring CABG). These differences are not
statistically signiticant, and the confidence intervals
are wide, because the total number of patients in
these studies was limited. Thus, although a survival
advantage with CABG is suggested, there is insuffi-
cient statistical power to be certain.

T'he relevance of small differences in survival may
be questioned. Yet differences of similar relative and
absolute magnitude have been reported in larger tri-
als claiming important treatment benefits for pa-
tients with moderately elevated cholesterol levels or
myocardial infarction. If ditterences in mortality on
the order of 1 percent (10 deaths per 1000 patients
treated) are considered relevant, larger trials are re-
quired to exclude such differences and to demon-
strate equivalence.” It is remarkable that such larger
trials are commonly conducted for medical treat-
ment regimens, whereas comparative trials of inter-
ventional procedures such as BARI do not have suf-
ficient statistical power to demonstrate or exclude
similar differences. Furthermore, the difference be-
tween treatment regimens, it any, may become ap-
parent only after long-term follow-up.

In BARI, myocardial infarction during the initial
hospitalization was more frequent after CABG than
after PTCA. Nevertheless, the rates of survival free
from Q-wave myocardial infarction (80.4 percent af-
ter CABG and 78.7 percent after PTCA) were simi-
lar at five years.! The investigators correctly point
out that the rates of infarction were underestimated,
because only Q-wave myocardial infarctions were re-
ported. This explains why the rates are lower than
those 1in other recent trials in which serum creatine
kinase MB values were used to detect infarctions
associated with PTCA.” The interpretation of a com-
posite end point, such as survival without myocar-
dial infarction, becomes ditficult if the various com-
ponents are not affected in the same way. How
should we interpret the somewhat better survival in
spite of somewhat more frequent myocardial infarc-
tions with CABG in BARI? Clearly, in this situation,
more weight should be given to the survival advan-
tage, albeit small. It is better to survive with an in-
tarct than not to survive at all.

In BARI, as in the other studies, CABG provided
more extensive revascularization, with an average of
3.1 grafts per patient, than PTCA, for which angio-
plasty was attempted for an average of 2.4 lesions. !’
This difterence, along with the problem of resteno-
s1s, resulted n higher rates of angina and repeated
revascularization procedures after PTCA.'©

A subgroup analysis in BARI revealed a major ad-
vantage of CABG over PTCA 1n patients with treat-
ed diabetes. In tact, the higher mortality after PTCA
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TABLE 1. ESTABLISHED AND PoOssSIBLE DIFFERENCES BETWEEN CABG aND P'TCA.

CABG

ADVANTAGES DISADVANTAGES

PTCA

ADVANTAGES DISADVANTAGES

Established Differences

[nvolves major surgery
(possible perioperative
problems)

Requires longer hospital-
ization and higher initial
COSLS

Results in more complete
revascularization

Provides excellent reliet of
angina

Associated with tewer sub-
sequent procedures

Major surgery avoided in 70
percent of patents

Associated with shorter hospi-
talization and lower minal
COSLtS

Results in less complete
revasculanzation

Angina may recur

Associated with more
subscquent proce-
dures

Possible Differences

Possibly better long-term
survival

Associated with more carly
infarctions

e, — ——— e —— —— = —_

(as compared with CABG) was accounted for by the
higher rate in this subgroup of patients, which made
up 19 percent ot the study population. This impor-
tant observation would have major implications for
therapy in clinical practice it confirmed by data from
other trials. However, in EAST, the mortality rate
among diabetics in the PTCA group was not higher
than in the CABG group,” although this population
was much smaller. Additional analyses trom the oth-
er trials may help to clarity this issue.

Many factors influence the choice of procedure
for revascularization in a given patient (lable 1).
The decision by the physician and the patient will
depend on the weight given to the various factors.

In studies of interventional procedures, technolo-
oy may change during the long interval between the
enrollment of patients and the reporting of results.
Consequently, the results of a trial may apply to
procedures that are not fully comparable to those
used currently. Indeed, major advances have been
made in interventional cardiology. The use ot block-
ers of platelet glycoprotein IIb/I1la receptors may
halve the rate of periprocedural myocardial infarc-
tion and improve long-term outcome.” Furthermore,
the use of coronary stents improves outcome, par-
ticularly since the introduction of better deployment
techniques, better antithrombotic regimens, and hep-
arin-coated stents.!! Also, surgical techniques contin-
ue to improve with more frequent use ot internal-
thoracic-artery grafts and, more recently, minimally
invasive surgical procedures. '

In the past, CABG and PTCA were distinct pro-
cedures performed by separate groups of operators.
[n the near future we may expect more of a team
approach and the development of larger revascular-
ization centers in which different procedures are
performed by a closely coordinated team of opera-
tors with different backgrounds. Such developments
necessitate repeated reassessment of the relative
strengths and weaknesses of surgical and percutane-
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Associated with fewer peripro-
cedural infarctions

Possibly poorer long-
term survival
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ous revascularization procedures. Studies of ade-
quate size remain warranted in spite of the findings
in BARI and other comparisons ot coronary surgery
and angioplasty.! ¢ In the meantime, the conclusions
of the BARI investigators stand: in patients with
myocardial ischemia and multivessel disease, who
constitute 12 percent of all candidates for revascu-
larization, surgery is the established therapy, and an-
gioplasty i1s an acceptable alternative.

MAARTEN L. Simoons, M.D., PH.D.

Thoraxcenter, Erasmus University
3000DR Rotterdam, the Netherlands
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PREGNANCY AND RENAL DISEASE

EF all the medical disorders that add risk to preg-

nancy, renal disecase has long ranked among
those most teared by physicians. Not only are the re-
nal and vascular manifestations of preeclampsia the
most common medical complication ot pregnancy,
atfecting 5 to 7 percent of previously healthy wom-
en, but also intrapartum worsening of renal func-
tion, along with increased tetal morbidity and mor-

tality, has been the fate of a large proportion of

pregnant women with underlying discases of the
kidney, at least in the past.! Caretul longitudinal
studies of large numbers of women with varying de-
grees of renal impairment are necessary to permit us
to advise concerned patients intelligently about the
risks of pregnancy. The results ot the study by Jones
and Hayslett of 82 pregnancies in 67 women with
moderate or severe renal insutticiency, reported in
this issue of the Journal” will help obstetricians and
internists do just that. Such data are not casy to col-
lect, because fertility is decreased in women with re-
nal impairment.

For doctors who need to counsel women with re-
nal impairment who are contemplating pregnancy,
certain caveats must be kept in mind in interpreting
these results. First, some women who do well may
be lost to ftollow-up after pregnancy because they
do not seck medical advice. On the other hand,
longitudinal surveys of the outcome of pregnancy
cannot include women who contemplated pregnan-
cy but did not in tact become pregnant, perhaps
on their doctors’ advice. Such women may have a
poorer prognosis than those who actually become
pregnant.

The good news 1n this report is that with advances
in the care of newborn babies, fetal survival has 1m-
proved remarkably. This 1s important because almost
60 percent of infants born to women with a serum
creatinine concentration exceeding 1.4 mg per dec-
titer (124 wmol per liter) are premature — six times
the expected rate in the general population — and
because the babies are also small for their gestational
age. Both problems are more marked, the worse the
mother’s renal insutticiency. Nevertheless, fetal mor-
tality in the present report was only 7 percent, as
compared with rates ranging from 12 to 88 percent

in carlier, smaller series of similar women.?© With
the advent of modern intensive care for newborns,
survival 1s routine even when babies are born as early
as 26 to 27 weeks of gestation. '

The news 1s not so good tor the mother. What is
clear from all the published data is that, as the wom-
an’s degree of renal insutticiency increases, the risk
that renal function will worsen during pregnancy ris-
es sharply, a tendency that is further exaggerated by
the presence of hypertension. Katz et al. found that
renal function declined during pregnancy in 16 per-
cent of women with mild renal disease (those with
initial serum creatinine concentrations of less than
1.4 mg per deciliter), most of whom were normo-
tensive.” Of the women followed by Jones and Hays-
lett whose 1nitial serum creatinine concentrations
were 1.4 mg per deciliter or more, almost halt had a
pregnancy-related decline in creatinine clearance of
at least 25 percent, and in three quarters of these
women, the decline in renal tunction persisted or
progressed further after delivery. Among women
whose 1nitial serum creatinine concentrations were
between 1.4 and 1.9 mg per deciliter (124 and 168
pwmol per liter), the chance of a pregnancy-related
exacerbation was roughly 40 percent, and the loss of
renal function persisted after delivery in about half
of those aftected.

The risk of pregnancy-related renal damage was
found to be particularly high in the subgroup of
women whose initial serum creatinine concentra-
tions were 2.0 mg per deciliter (177 pumol per liter)
or higher. Ot 20 pregnancies in such women, serum
creatinine concentrations rose in the third trimester
in 13 (65 percent). Worsened renal tunction persist-
ed or progressed after delivery in almost all these
women, rapidly reaching end-stage renal failure in
seven (35 percent). Thus, unlike pregnancy in wom-
en with only mild renal disease, pregnancy in women
with moderate or severe renal disease tends to exac-
erbate renal injury in a way that is largely irreversible.
This conclusion 1s supported not only by the data of
Jones and Hayslett, but also by earlier studies involv-
ing smaller numbers of women.?® Although some of
the late decline in kidney tfunction may be attributed
to the natural progression of the underlying discase,
it 1s notable that in the present study all the women
with peripartum worsening for whom preconcep-
tion data were available had decreases in the glomer-
ular filtration rate during pregnancy that exceeded
those predicted.

There are, of course, exceptions to the general
rule. One of the study patients had an initial serum
creatinine concentration ot 3.7 mg per deciliter
(327 pmol per liter) and had no change in renal
function either during pregnancy or six weeks after
delivery. Many nephrologists and obstetricians can
rccount such anecdotes. An optimistic physician or
a woman yearning to bear a child may prefer to view
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