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t has been 31 years since the 1977 development of percutaneous
transluminal angioplasty by Griintzig"? for use in coronary arter-

ies. The early diffusion of percutaneous coronary interventions
(PClIs, previously percutaneousttransluminal coronary angioplasty?)
benefited from favorable Medicare pricing:*’ Early Medicare payment
for coronary angioplasty was based-on coding to International Classifica-
tion of Diseases, Ninth Revision , Clinical Modiﬁcation procedure code 36.0
(“removal of a coronary obstruction”), which was reimburéed through
the inpatient hospital diagnosis related group system as open heart
surgery (diagndsis related group 108), despite the lower costs of PCIs.¢
An analysis by Sawi’ cites 1982 costs for coronary artery, bypass graft
(CABG) surgery as $20,000 and costs for PCls as $3000. Zweifel® notes
that, while‘f‘ new technology lowers the unit cost of production among
industry 1q healthcare, it drives up the total cost. The use of PCls/in the
United States grew fromt 1800 cumulative procedures from June-1979
through May 1981, to 32,300 procedurés in 1983, to more than 200,000
procedures in 1988. From 2000 through 2005, more than 7 million cor-
onary-artery angioplasties, arthréctomies, or stent insertions have been
performed in'the United States.”!* Using the mean national Medicare
hospital paymentrate for fiscal 2006 of $13,793, the procedures could
represent hospital cost ranging from $54 billion to $97.4 billion. Esti-
mates Of national commercial insuranée mean costs for PCls, including
physician fees, approximate $24,400 per case, giving a total cost esti-
mate of $96 billion t0-$170-billion forthe 6-year period from 2000
to 2005. (The$24,400 value is based on the BlueCross BlueShield
of Tennessee treatment cost estimator. The treatment cost estima-
tor is a collaborative project ‘of Consortium Health Plans, Blue-
Cross BlueShield Association, and Milliman USA. ‘Based on the
ClaimsQuest cost modeling system, the treatment cost estimates are
episode treatment group—based. For the $96-billion to $170-billion es-
timate, there is considerable uncertainty surrounding the values. The
source of the uncertainty is accounting for the number of procedures
versus the number of patients; that is, a single patient could have both
angioplasty and stent procedures per-

formed within a single stay, for which
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there could be a single-case rate pay-
ment, a per diem rate—based payment,
or a payment based on the fees for
individual procedures and implanted
stents.) Despite the high level of in-

Obijective: To update the most recent meta-anal-
ysis comparing percutaneous coronary interven-
tions (PCls) with medical therapy (MT) in patients
having stable coronary artery disease (CAD) by
including 2 new large trials that double the total
number of patients.

Study Design: Meta-analysis was used to update
previous meta-analyses of PCls in stable CAD.
Eleven previously analyzed randomized controlled
trials (RCTs) and 2 new RCTs were included.

Methods: Summary estimates of relative risk
(RR) are obtained by applying fixed-effects and
random-effects models. Statistical tests for as-
sessing between-study heterogeneity and biases
are performed. Cumulative estimates and results
from influence analysis are reported.

Results: No difference between PCls and MT
alone was found for risk of mortality. There was
a 12% increase in the RR of cardiac death or
myocardial infarction (MI) associated with PCls,
as well as a 22% increase in the RR of nonfatal Ml
associated with PCls. Cumulative analysis favored
MT over PCls as early as 1997, but recent study
results have increased confidence in this finding.
Because of heterogeneity between studies, no
certain conclusions are drawn for the use of PCls
in preventing follow-up PCl or coronary artery
bypass graft surgery.
Conclusion: Recent RCTs comparing PCls with
conservative MT in stable CAD increase confi-
dence in previous findings that the use of PCls
does not offer marginal benefit over that of the
use of MT alone for mortality risk, cardiac death
or MI, and nonfatal M.

(Am J Manag Care. 2008;14(8):521-528)
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M Table. Summary Fixed-effects and Random-effects Estimates of Relative Risk (RR)?

Mantel-Haenszel
Fixed-effects Model

Outcome Estimate (95% Cl) H;:RR = 1.0
Death 0.97 (0.82-1.15) 0.38 (P =.70)
Cardiac death or Ml 1.12 (0.99-1.27) 1.82 (P=.07)
Nonfatal Ml 1.22 (1.04-1.44) 2.41 (P=.02)
Follow-up PClI or 0.81 (0.74-0.88) 4.98 (P=.02)

CABG surgery

DerSimonian and Laird
Random-effects Model

Estimate (95% Cl) H:RR = 1.0 ¥? Statistic®
0.97 (0.82-1.15) 0.38 (P=.71) 10.53 (P = .48)
1.13 (0.97-1.30) 1.60 (P =.11) 12.80 (P = .38)
1.21 (1.02-1.42) 2.22 (P=.03) 6.96 (P = .86)
1.00 (0.80-1.26) 0.02 (P =.99) 47.79 (P <.001)

CABG indicates coronary artery bypass graft; Cl, confidence interval; H;, the null hypothesis; MI, myocardial infarction; PCI, percutaneous

coronary intervention.
a8Among 13 randomized controlled trials.2!223646
P values in parentheses are for the hypothesis test.
°P values in parentheses are for the Q statistic test of homogeneity.

vestment and experience with this technology, the marginal
benefit of use in stable coronary artery disease (CAD) re-
mains controversial, with study results often in conflict.!>!8
Two previous meta-analyses'”*° of randomized controlled tri-
als (RCTs) of PCls versus medical therapy (MT) have shown
no marginal benefit for PCls over that of MT alone in death
rates, myocardial infarction (MI), or need for subsequent
revascularization in patients with nonacute CAD. Since the
publication of the most recent meta-analysis,?® 2 large RCTs
have been added to the literature,?*> more than doubling
the total number of patients studied. The results of these new
studies potentially have an important role in the develop-
ment of policy regarding PCls. The new studies have been
portrayed in the lay press as “landmark,”?® implying that there
is a historical change of course from the findings of previous
studies. We update the meta-analysis of Katritsis and loan-
nidis by including the 2 new studies?!"** and by addressing the

consistency, heterogeneity, and bias of previous findings.

METHODS

We employed eligibility criteria, studied outcomes data,
and meta-analytic methods of Katritsis and loannidis,” whose
principal outcome measure was relative risk (RR). In addition
to summary outcome measures and heterogeneity test results,
we present cumulative estimates and influence analysis, and
test for the existence of biases.

Relative risks across studies were combined using the Man-
tel-Haenszel fixed-effects model and the DerSimonian and
Laird random-effects model.?**” In general, both methods give
greater weight to studies with smaller variances. Weighting is
shown graphically in forest plots, in which the size of the box is
proportional to study weight (which is also shown in the plots)
and in which the center of the box represents the size of the

treatment effect estimated from that study (point estimate).
The confidence interval (CI) for the treatment effect from each
study is also shown. The pooled treatment effect is indicated
by the middle of the diamond. An estimate less than 1.0 favors
PCls, while an estimate of 1.0 or greater favors MT alone. Influ-
ence analysis was performed by omitting 1 study at a time from
the Mantel-Haenszel or DerSimonian and Laird model. A study
is influential if, when omitted, the combined meta-analytic es-
timate differs significantly from that achieved when the study
is included. Cumulative effects are shown in the cumulative-
effects plot, in which the first circle represents the results of the
first study only, while subsequent circles represent the weighted
results of all previous studies in addition to the current study. Be-
tween-study heterogeneity was tested using *-based Q statistic.
Publication and other biases were investigated using funnel
plots?® and formally using Egger’s regression asymmetry test.?-*
We account for any biases detected by applying the “trim and
fill” method developed by Duval and Tweedie.***5

Problems in the computation of RR and standard errors of
RR arise when a study contains no events (the meta-analysis
studies?'?2%*# are summarized in the Table). For example,
Sievers et al® report no deaths in the intervention group, so
that the estimated RR ratio is zero and its standard error can-
not be estimated. To overcome this problem, we add 0.5 to
each observed frequency (ie, to each cell of the 2 x 2 contin-
gency table for the trial). When the treated and the control
groups of the study contain zero events, presenting effect
size estimates as RR ratios is meaningless. We have one such
case (by Hambrecht et al*°) for death due to all causes, and we
discard it from that portion of the meta-analysis.

The primary end points are the following clinical out-
comes: death (due to all causes), cardiac death or MI, nonfatal
MI, and follow-up procedures that include PCls and CABG

surgery.
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RESULTS

There were 509 deaths (250 in the PCI group and 259 in
the MT group), 855 patients had cardiac death or MI (452
in the PCI group and 403 in the MT group), 520 patients
had nonfatal MI (287 in the PCI group and 233 in the MT
group), and 1628 patients underwent follow-up PCls or
CABG surgery (726 in the PCI group and 902 in the MT
group). Pooled estimates for the 13 RCTs?223¢4 are given in
the Table.

No difference between PCls and MT alone was found for
risk of mortality. There was a 12% increase in the RR of cardi-
ac death or MI associated with PClIs, as well as a 22% increase
in the RR of nonfatal MI associated with PClIs.

One trial, the Arbeitsgemeinschaft Leitende Kardiolo-
gische Krankenhausirzte (ALKK),* reports an RR and a
95% CI that are below 1.0 for mortality (RR, 0.36; 95% CI,
0.15-0.88), while another trial, the Medicine, Angioplasty, or
Surgery Study (MASS-II),* reports an RR and a 95% CI that
are above 1.0 for mortality (RR, 3.63; 95% CI, 1.03-12.82).
The remaining trials report RRs and Cls for mortality that
include 1.0 (Figure 1). The pooled RR for mortality is 0.97
(95% CI, 0.82-1.14). For
cardiac death or MI, the
ALKK* reportsan RR and

a 95% CI that terminate  Controlled Trials?'2236-46

DISCUSSION

This study adds to the current body of literature on PCls
by considering between-study heterogeneity, bias, consistency
of outcomes among studies, inclusion of 2 recent large studies,
and historical aspects of PCI acceptance by payers and health-
care providers. Consideration of these features affirms and in-
creases confidence in the previous findings. We also find that
contrary to perception, except for the first RCT,* cumulative
effects support the finding that PCIs offer no marginal benefit
over MT for the 4 outcomes studied herein. Consideration of
how PClIs became covered by Medicare and were accepted by
healthcare providers lends credence to the conclusion that
PClIs provide no marginal benefit over MT alone. Policy may
be further informed by these findings because they may prompt
additional service review by payers, employers, and consumers
in addition to providers.

A meta-analysis by Katritsis and loannidis®*® of 11 RCTs
comparing PCls with conservative treatment in patients with
stable CAD was updated to include 2 recent large trials.?!"*
The following 4 outcomes were considered: (1) For death,
the combined estimate of RR is 0.97, implying no difference

B Figure 1. Forest Plot Comparing Percutaneous Transluminal Coronary Angioplasty
(PTCA) versus Medical Therapy (MT) for Death (Fixed Effects) Among 13 Randomized

at 1.0 from below, while Study Risk Ratio (95% Cl) Weight,%
the MASS-II* reports an
RR and a 95% CI that ter-

) Sievers et al,*® 1993 - 0.33(0.01-7.97) 0.6
minate at 1.0 from above oy 150 4997 —0— 1.10 (0.57-2.11) 5.7
(Figure 2). The pooled  acmE 2,3 1997 —a— 0.88 (0.39-1.99) 3.9
RR for cardiac death Dakik et al,” 1998 da 1.1 (0.07-16.47) 0.4
or MI is 1.12 (95% CI, AVERT,* 1999 0.93 (0.06-14.69) 0.4
0.99-1.27). No individual MASS,*2 1999 — T 1.00 (0.34-2.95) 2.3
trial reports an RR and Bech et al,*® 2001 ; 0.51 (0.09-2.59) 15

) ALKK,*¢ 2003 —0— 0.36 (0.15-0.88) 6.5
a CI that do not include gy 5 415905 : 1.02 (0.68-1.53) 16.4
1.0 for nonfatal ML; the  \ass.1,43 2004 3.63 (1.03-12.82) 1.2
pooled RR is 1.22 (95% OAT,22 2006 B 1.04 (0.78-1.38) 32.4
CI, 1.04-1.44) (Figure 3). COURAGE,?' 2007 [ : ] 0.91 (0.66-1.25) 28.7
Evidence from individual Hambrecht et al,** 2004 (Excluded) 0.0
RR ratios is mixed for Overall (95% Cl] J 0.97 (0.82-1.14)
follow-up PCI or CABG
surgery, with a pooled RR
estimate of 1.00 (95% CI, 0.1 1.0 10.0
0.80-1.26) (Figure 4). Risk Ratio
Additional results are giv- Favors PTCA Favors MT
en in the online appendix - —
(eAppendix; available at:
www.ajmc.org). Cl indicates confidence interval.
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B Figure 2. Forest Plot Comparing Percutaneous Transluminal Coronary Angioplasty
(PTCA) versus Medical Therapy (MT) for Cardiac Death or Myocardial Infarction (Fixed

Effects) Among 13 Randomized Controlled Trials?!22:36-46

creates a misleadingly
The sub-

between-study

narrow CI.

stantial

Study Risk Ratio (95% CI)  Weight, %  variability is taken into
account in the compu-
tation of the random-

Sievers et al,*> 1993 - 2.00 (0.19-21.26) 0.2 .

: effects estimate (RR,

ACME 1,3 1997 -—a— 1.80 (0.78-4.12) 2.0 dis reflected i

ACME 2,% 1997 — 0.98 (0.34-2.84) 15 1.00) and is reflected in

Dakik et al, %7 1998 o 3.47 (0.39-30.68) 02  awider 95% CI of 0.80

AVERT,** 1999 —_— 1.11 (0.35-3.57) 1.3 to 1.26. Consequently,

MASS,*? 1999 — 1.40 (0.47-4.21) 1.2 no conclusions can be

36 :

Bech et al, 36 2001 : 2.02 (0.38-10.77) 05  ade based on  the

ALKK,%6 2003 —0—: 0.55 (0.30-1.00) 6.4 .

H more conservative ran-

RITA-2,41 2003 —— 1.07 (0.71-1.60) 10.3 d :

Hambrecht et al,%° 2004 : 3.06 (0.13-73.35) 0.1 om-effects  estimate.

MASS-I1,43 2004 e 1.90 (1.00-3.62) 32  Four trials, the Clini-

OAT,?2 2006 ] 1.05 (0.88-1.24) 50.0  cal Outcomes Ultiliz-

COURAGE,?"' 2007 (g 1.24 (0.95-1.61) 22.9 ing Revascularization

o » (0.99.127) and Aggressive Drug

erall (95% CI > 1.1 .99-1.27 R
v (95% C1) Evaluation (COUR-
AGE),*! Occluded
0.1 1.0 10.0 Artery Trial (OAT),”
Risk Ratio Second  Randomized
Favors PTCA Favors MT Intervention Treatment
— —P of Angina (RITA-2)%
__ _ _ and ALKK* favor

Cl indicates confidence interval. .

PCls, while MASS#

between PCls and MT. (2 and 3) For cardiac death or MI and
for nonfatal MI, the combined estimates are greater than 1.0
(1.12 and 1.22, respectively), favoring MT. (4) When the
clinical outcome is follow-up PCI or CABG surgery, random-
effects estimation accounting for between-study heteroge-
neity demonstrates a wide 95% ClI for the pooled RR, which
prevents inferences about the superiority of PCls versus
MT. No evidence of between-study heterogeneity is found
for death, cardiac death or MI, and nonfatal MI (Q statis-
tics, P = .48, P = .38, and P = .86, respectively). Because of
the small number of studies, the test of homogeneity has low
power to detect excess variation (variation beyond sampling
error) and cannot be interpreted as evidence of homogene-
ity. However, fixed-effects and random-effects estimates are
remarkably close for these outcomes, implying the absence of
between-study heterogeneity. The null hypothesis for unitary
RR is rejected for nonfatal MI (P < .05).

The fixed-effects estimate of RR for follow-up PCI or
CABG surgery in patients treated with PCls compared with
MT is 0.81. However, because of substantial between-study het-
erogeneity (x> = 47.79, P <.01), this estimate is unreliable. By
ignoring between-study variability, the fixed-effects model un-

derestimates the standard error of the summary estimate and

favors MT. Because the
sources of heterogeneity are unclear, we cannot produce an
overall estimate that is conclusive.

The 3 largest trials (RITA-2,* COURAGE,?! and OAT?)
account for 77.5% of total weight for mortality, 83.2% for
cardiac death or MI, 81.4% for nonfatal MI, all fixed-effects
models, and 41.7% of the total weight for follow-up PCI or
CABG surgery; a random-effects model was used because of
substantial between-study heterogeneity. The ALKK* favors
PClIs for the outcomes of death, cardiac death or MI, and
follow-up PCI or CABG surgery, accounting for 6.5%, 6.4%,
and 5.9%, respectively, of the total weight. The MASS-II#
favors MT alone and represents 1.2% and 3.2% of the total
weight for death and for cardiac death or MI, respectively.
COURAGE,*! ALKK,* OAT,* and RITA-2* favor PCIs for
follow-up PCI or CABG surgery, accounting for 41.7% of the
total weight, while MASS* favors MT, accounting for 7.5%
of the total weight.

In cumulative analysis (Figure 5 and eAppendix), trials
are presented in chronologic order from the earliest (Siev-
ers et al¥ [1993]) to the most recent (COURAGE?! [2007]),
and cumulative summary estimates through the publication
of each study are shown at that study’s publication date. Pub-
lication of the Veterans Affairs ACME Investigators trial in
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1997 (ACME-2)* pro-
vided insight that there
was unlikely to be a dif-
ference in performance
between PCls and MT
alone for the 4 outcomes
studied. The
tive meta-analysis plot
shows that, although the
new trials (OAT? and

cumula-

A Meta-analysis Update: Percutaneous Coronary Interventions

B Figure 3. Forest Plot Comparing Percutaneous Transluminal Coronary Angioplasty
(PTCA) versus Medical Therapy (MT) for Nonfatal Myocardial Infarction (Fixed Effects)
Among 13 Randomized Controlled Trials?'223646

Study

Sievers et al,%5 1993
ACME 1,% 1997
ACME 2,3 1997
Dakik et al,3” 1998
AVERT,** 1999

COURAGE?) have not ~ MASS,*1999

Bech et al,3¢ 2001

changed the estimated %
ALKK,*© 2003

effects of PCls on mor- RITA-2,41 2003

tality, they significantly  Hambrecht et al, 0 2004

reduce the CI for the
pooled

MASS-I1,%3 2004
0AT,%2 2006
COURAGE,?" 2007

estimate. In-
creased confidence in

the otherwise known

Overall (95% ClI)
findings established by

Risk Ratio (95% CI)  Weight, %

5.00 (0.25-101.25) 0.2

0.88 (0.31-2.54) 2.9

0.98 (0.34-2.84) 2.6

5.75 (0.29-112.83) 0.2

: 1.16 (0.32-4.24) 1.8

‘= 1.33 (0.31-5.75) 1.3

: 7.08 (0.37-135.07) 0.2
ot 0.84 (0.38-1.89) 5.1
= 1.39 (0.83-2.34) 9.8
: 3.06 (0.13-73.35) 0.2
—+a 1.58 (0.74-3.41) 4.3
L 1.43 (0.96-2.12) 170
- 1.1 (0.88-1.38) 54.6

& 1.22 (1.04-1.44)

the contributions of

OAT? and COUR- 0.1 1.0 10.0
AGE? may engender Risk Ratio
additional support for a Favors PTCA Favors MT

— —P

policy cognizant of the

lack of marginal ben-
efit of PCIs over that of
MT alone in nonacute cases. Cumulative analysis for cardiac
death or MI, nonfatal MI, and follow-up PCI or CABG sur-

gery also provides support for these conclusions.

Cl indicates confidence interval.

The influence analysis shows that for death and for cardiac
death or MI, the studies that have the largest influence are
ALKK,* MASS-I1,¥ OAT,*” and COURAGE.?! Omission of
other studies makes little or no difference. Follow-up PCI or
CABG surgery is dominated by the COURAGE?! trial.

Factors that may lead to a biased overall effect size esti-
mate are summarized by Egger et al.?’ Publication bias (in
which smaller studies showing negative effect [or no effect]
of the treatment are less likely to get published) is usually
the most serious concern, but we did not observe it herein.
Quality bias was observed for nonfatal MI (funnel plots in
eAppendix), which occurs when there are important dif-
ferences in methodological quality between small and large
studies. The lack of important information about disease and
study characteristics in the study by Sievers et al* provides
additional evidence for this explanation. Published as an ab-
stract, the study provides no information about the enroll-
ment period, percentage of men and subjects with diabetes
mellitus, existence of symptoms, or mean ejection fraction.

The existence of biases in estimating the combined RR

for nonfatal MI does not affect the conclusion that MT alone

is favored compared with PCls. To show this, we performed
a sensitivity analysis that excluded the 4 studies®**"*% with
large RRs. The overall fixed-effects and random-effects esti-
mate is 1.19 (95% CI, 1.01-1.41). The Duval and Tweedie
nonparametric trim and fill method accounts for the bias by
estimating the number and RRs of missing trials and adjusts
the meta-analysis to incorporate the theoretical missing tri-
als. The combined estimate using all 16 trials (13 actual trials
and 3 theoretical trials created by the method of Duval and
Tweedie) is 1.18 (95% CI, 1.01-1.40) (eAppendix). These
estimates are close to those reported earlier, providing indi-
rect evidence that bias did not seriously influence the sum-
mary estimate.

The US Food and Drug Administration released the first
catheter marketed for PCls from “investigational device ex-
emption status” in late 1980, before publication of any RCTs
demonstrating effectiveness.” A 1983 survey of Medicare
contractors to whom the coverage decision was delegated,
also conducted before publication of any RCTs, found that
61.1% covered single-vessel PCls, 19.2% covered PCls of
2 or more vessels without qualification, and another 19.2%
covered PClIs of 2 or more vessels with qualification.*” The
Medicare coverage policy was that single—coronary artery

PClIs were covered, while PCls of 2 or more coronary arter-
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B Figure 4. Forest Plot Comparing Percutaneous Transluminal Coronary Angioplasty
(PTCA) versus Medical Therapy (MT) for Follow-up Percutaneous Coronary Intervention
or Coronary Artery Bypass Graft Surgery (Random Effects) Among 13 Randomized

Controlled Trialg?'2236-46
Study

Sievers et al,*® 1993
ACME 1,3 1997 i
ACME 2,%° 1997 —
Dakik et al,3” 1998 &

_D_
AVERT* 1999 1
_D_

MASS,*2 1999

Bech et al,36 2001
ALKK,*6 2003

RITA-2,41 2003
Hambrecht et al,*® 2004
MASS-11,43 2004 1

OAT,?2 2006 |

COURAGE,?" 2007

Us

Overall (95% CI)

A possible explana-
tion for HCFA’s
tion to approve the
use of PCls was the

ac-

Risk Ratio (95% Cl) Weight, % . .
fear of discouraging
technologic innovation

0.78 (0.32-1.90) 4.5 as payment structures

0.98 (0.71-1.35) 1.6 changed. Percutaneous

1.53 (0.73-3.20) 5.8 coronary interventions

0.23(0.01-4.51) 0.6 were accepted without

1.39 (0.82-2.35) 8.4 .
adequate science to

2.42 (1.34-4.35) 75 hei P

1.69 (0.644.44) a0  support theiruse. Payers

0.38 (0.18-0.79) 5.9 accepted them largely

0.76 (0.64-0.90) 13.8 based on the potential

3.40 (0.99-11.63) 2.8 of PCIs to save costs,

1.55 (0.85-2.81) 74 and healthcare provid-

0.83 (0.69-1.00) 137 ersaccepted them based

0.65 (0.56-0.75) 14.2 ..
on favorable pricing.

1.00 (0.80-1.26) After 2 decades of PCI

use, science was able to

inform practice. After

01 10 100 3 decades of use, it can
Risk Ratio be said with confidence

Favors PTCA Favors MT that the evidence re-
- jects the hypothesis

Cl indicates confidence interval.

ies were not covered, although procedure effectiveness and
safety had not been established. As Medicare inpatient hos-
pital payment transitioned from cost-based to prospective
payment, the effect of the new prospective payment system
on medical technology adoption was a major concern of the
Office of Technology Assessment.*® Technology was classified
as the following 4 types: (1) cost-raising, quality-enhancing
new technology; (2) operating cost-saving innovations; (3)
capital cost-saving innovations; and (4) service or procedure
disadoption. New diagnostic and therapeutic procedures “that
reduce LOS [length of stay] or intensity of care” were classi-
fied as technology type 2. The diffusion of PCI technology oc-
curred in response to prices set by the Centers for Medicare &
Medicaid Services, then known as the Health Care Finance
Administration (HCFA) for payment of Medicare cases. It is
likely the appeal to the HCFA and other payers was that of
an inexpensive substitute for CABG surgery. In 1982, Sawi’,
on page 172, notes the following: “[M]ost private carriers
reimburse for PTCA [percutaneous transluminal coronary
angioplasty] to some extent either knowingly or otherwise.
In some cases, the charges for PTCA are ‘buried’ in other,
chargeable, items, such as catheter laboratory charges, coro-

nary angiograms, etc.”

that the use of PCls
in stable CAD has a
marginal benefit over that of MT alone. The downstream
consequences of multiple decisions favoring PCls, made
without adequate science to support them, are the follow-
ing: (1) The estimates of costs for PCls are likely to have
ranged from $15 billion to $28.5 billion in 2006. (2) It is
unclear whether there will be adequate study in the near
term to assess the value of PCIs in unstable CAD, although
3 studies (Medicine vs Angiography in Thrombolytic Ex-
clusion [MATE],* Thrombolysis in Myocardial Ischemia
(TIMI IIIB),* and Veterans Affairs Non—Q-Wave Infarc-
tion Strategies in Hospital [VANQWISH]’! have shown
no marginal benefit over that of MT alone. (3) The use of
PCls in stable CAD will not suddenly drop to zero; that is,
investment without positive return in terms of health over
that provided by MT alone will continue for a period. (4)
The question of how the fixed costs invested to perform
PCIs will be managed will be a much more difficult policy
question to address than the decision to cover PCls in the
first place.
The policy implications of covering very expensive health
technologies include the following: (1) the need to be able to
quantify and compare effectiveness and costs, (2) an under-

standing of the ethical dimensions of equity and the transfer
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of income from those who

will receive the new tech- Controlled Trials?!2226-46

nology, and (3) a con- Study

sideration of the relative

B Figure 5. Cumulative Fixed-effects Meta-analysis for Death Among 12 Randomized

Sievers et al,*® 1993 —

societal value of investing
. . ACME 1,39 1997 —
in the medical technology

compared with, for exam- ACME 2,% 1997 —

ple, investment in edu- Dakik et al,3” 1998 —

cation. When such large
i & AVERT,* 1999 —
sums are considered, the
42 _

effect on other economic MASS,™ 1999

sectors, jobs, and overall Bech et al, 36 2001 —

global competitiveness in ALKK,46 2003 —

the face of such an invest- .
RITA-2,%" 2003 —
ment must be added to
the equation. MASS-I1,*% 2004 —
Our analysis is lim-

ited in that the relative

OAT,?2 2006 —|

COURAGE,?" 2007 —

effectiveness of PCls in

treating angina is not
considered. The presence
of bias and between-study

heterogeneity limits our

Favors PTCA

] """HHM’%’%’%

I
0.1 1.0 10.0
Relative Risk
Favors MT

4 —>

ability to draw certain
conclusions for the use of
PClIs in preventing follow-up PCI or
CABG surgery, although the evidence
does not favor PCls. The use of PClIs
in unstable CAD is also not consid-

Take-away Points

The weight of evidence has not shown percutaneous coronary interventions (PCls) to have
marginal benefit in the treatment of stable coronary artery disease over that of medical

The results by Hambrecht et al“® are excluded.

therapy alone; recent large trials increase our confidence in this finding.

ered in the present analysis.

B Original favorable coverage decisions by Medicare were not based on whether PCls pro-

vided marginal benefit over that of medical therapy; no randomized controlled trials were
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