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vincingly demonstrated that antibiotic treatment 
of post–Lyme disease symptoms is not in the 
best interests of patients.5 Our article summa-
rizes the consensus among clinicians who prac-
tice evidence-based medicine, such as Drapkin, 
whom we thank for his comments.
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Primary Percutaneous Coronary Intervention
To the Editor: Several studies have evaluated 
the role of combination medical therapies ad-
ministered upstream of primary percutaneous 
intervention (PCI). As noted in the review of the 
time to treatment in PCI, by Nallamothu et al. 
(Oct. 18 issue),1 these trials have failed to dem-
onstrate a survival benefit from either full-dose 
fibrinolysis plus PCI or reduced-dose fibrinolysis 
in combination with glycoprotein IIb/IIIa antag-
onists plus PCI in patients with ST-elevation 
myocardial infarction. However, there is evidence 
of improved outcomes with early administration 
of glycoprotein IIb/IIIa anatagonists as compared 
with administration in the catheterization labo-
ratory.2 A Thrombolysis in Myocardial Infarction 
(TIMI) flow grade of 2 or 3 was significantly 
more frequent in the group in which glycopro-
tein IIb/IIIa antagonists were administered early 
than in the late-administration group, and there 
was a trend toward a reduction in mortality.2 A 
TIMI flow grade of 2 or 3 before PCI is associated 
with a decrease in adverse events and improved 
1-year outcomes.2,3 Other studies have revealed 
decreased 30-day mortality and reinfarction rates 
with the use of the glycoprotein IIb/IIIa inhibitor 
abciximab.4 Thus, these data support early ad-
ministration of glycoprotein IIb/IIIa inhibitors to 
improve outcomes in patients undergoing pri-
mary PCI.
Roger Kapoor, M.D., M.B.A. 
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To the Editor: In their review of primary PCI, 
Nallamothu et al. reaffirm the importance of the 
time to treatment and underscore the point that 
the superiority of PCI over thrombolysis is limit-
ed in time, “reaching equipoise between 60 and 
120 minutes.” Therefore, facilitated PCI by means 
of pretreatment with tissue plasminogen activa-
tor (t-PA) was seen as a logical option. But as the 
authors emphasize, this combination actually in-
creased mortality. The incompatibility of t-PA 
with PCI may be related to t-PA’s procoagulant 
effect and the significant rate of coronary reoc-
clusion.1 In contrast, prourokinase follows an-
other fibrinolytic paradigm2 and has a very dif-
ferent mode of action.3 Indeed, prourokinase 
caused no measurable thrombin generation and 
little reocclusion (1.4%),4 indicating that the 
above complications should not be seen as an 
inevitable accompaniment of all thrombolytic 
agents.

Therefore, it is surprising that in their discus-
sion of future challenges, the authors do not 
include a thrombolytic agent that is compatible 
with PCI. Surely, the optimal reperfusion strat-
egy would be immediate thrombolysis followed 
by PCI, thereby also addressing the critical issue 

3.

4.

Copyright © 2008 Massachusetts Medical Society. All rights reserved. 
Downloaded from www.nejm.org on November 12, 2009 . For personal use only. No other uses without permission. 



T h e  n e w  e ng l a nd  j o u r na l  o f  m e dic i n e

n engl j med 358;4  www.nejm.org  january 24, 2008432

of microvascular perfusion. This possibility may 
not be beyond reach.
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To the Editor: Nallamothu et al. note that fibri-
nolytic therapy remains a practical option for many 
patients with ST-elevation myocardial infarction 
when there is no immediate access to a catheter-
ization laboratory. Despite data showing the su-
periority of primary PCI over thrombolysis, aspects 
of prehospital fibrinolysis should be mentioned. 
Because the benefit of thrombolysis is maximal 
during the first 2 hours after the onset of symp-
toms, and most patients with ST-elevation myo-
cardial infarction present to hospitals without 
on-site PCI facilities, transport delays may limit 
the benefits of PCI (“time is myocardium”). Data 
from the Comparison of Angioplasty and Prehos-
pital Thrombolysis in Acute Myocardial Infarc-
tion (CAPTIM) trial showed that in the group of 
patients treated with prehospital thrombolysis who 
were randomized less than 2 hours after the on-
set of symptoms, as compared with the primary-
PCI group, there was a trend toward lower 30-day 
mortality, and cardiogenic shock was less fre-
quent (occurring in 1.3% of patients, vs. 5.3% in 
the primary-PCI group; P = 0.032).1 Prehospital 
thrombolysis is safe, may shorten the time until 
reperfusion therapy by about 60 minutes,2 and is 
associated with a fourfold increase in aborted 
myocardial infarction, as compared with in-
hospital treatment.3 Patients with ST-segment 
myocardial infarction who were treated with fa-
cilitated PCI after prehospital fibrinolysis had 
improved tissue perfusion and smaller infarcts, 
with a trend toward a better clinical outcome.4
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The authors reply: Kapoor and Kapoor high-
light the potential role of glycoprotein IIb/IIIa 
inhibitors in a “facilitated” approach, when used 
“upstream” of PCI. We agree that this strategy 
has been associated with improvements in TIMI 
flow grades but note the inconclusive data in re-
gard to a clinical benefit.1 Indeed, the Facilitated 
Intervention with Enhanced Reperfusion Speed 
to Stop Events (FINESSE) trial investigators re-
cently reported that upstream administration of 
abciximab did not provide an additional clinical 
benefit when compared with in-laboratory ad-
ministration.2

Gurewich points out the existing limitations 
of fibrinolytic-therapy drugs that have been com-
bined with PCI in contemporary trials. His obser-
vation that some drugs in this class (e.g., prouro-
kinase) may be better suited for use with PCI 
because of diminished procoagulant effects is pro-
vocative, particularly given the higher rates of 
reinfarction noted with tenecteplase plus PCI in 
the Assessment of the Safety and Efficacy of a 
New Treatment Strategy for Acute Myocardial In-
farction (ASSENT) 4 trial.3 However, recent results 
from the FINESSE and ASSENT-4 trials may make 
it challenging to pursue this area further.

We agree with Szabo and colleagues that pre-
hospital fibrinolytic therapy is safe and effective 
when delivered within organized emergency-medi-
cal-service (EMS) systems that are capable of mak-
ing a rapid diagnosis and treating eligible patients 
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outside the hospital. However, several barriers — 
unrelated to the clinical benefit — continue to 
prevent the practical application of this strategy 
in the United States. These include limited fund-
ing and infrastructure within EMS systems in 
general, as well as concerns about legal liability 
and reimbursement.4 In addition, EMS systems 
with enough volume to justify dedicating resourc-
es to overcome these barriers are likely to be in 
urban areas where there is the potential for rapid 
access to primary PCI.5
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The Normal Hematocrit Study — Follow-up
To the Editor: We previously reported in the 
Journal the results of a randomized, prospective 
study comparing outcomes of normal versus low 
hematocrit values in 1233 patients with congestive 
heart failure or ischemic heart disease who were 
undergoing hemodialysis and receiving treatment 
with epoetin alfa; 618 patients were randomly as-
signed to the normal-hematocrit group, and 615 
to the low-hematocrit group.1 The primary end 
point was the length of time to death or a first 
nonfatal myocardial infarction. The editors of the 
Journal requested that we now provide supplemen-
tal data, including end-point events that occurred 
after the data set was analyzed by the independent 
data and safety monitoring committee, as report-
ed in the previous article. This invitation was 
prompted by a presentation by the Food and Drug 
Administration on September 11, 2007, in which 
higher numbers of patients and events than were 
reported in the article were discussed.

The data and safety monitoring committee 
recommended termination of the study after 29 
months (median duration of treatment, 14 months). 
The committee was convened on June 3, 1996, 
and reviewed data for the 1233 patients available 
as of March 31, 1996; these data were the basis 
for the article. There were 183 deaths and 19 first 
nonfatal myocardial infarctions among the pa-
tients in the normal-hematocrit group (target he-
matocrit, 42%) versus 150 deaths and 14 nonfatal 

myocardial infarctions among the patients in the 
low-hematocrit group (target hematocrit, 30%) 
(Table 1). Although the difference in event-free 
survival between the groups did not reach the pre-
specified statistical stopping boundary, the results 
were clearly heading in a direction that threatened 
the safety of the patients in the normal-hemato-
crit group. In addition, the incidence of vascular-
access thrombosis was significantly higher in the 
normal-hematocrit group (39%) than in the low-
hematocrit group (29%). We concluded that a tar-
get hematocrit value of 42% in this patient popu-
lation cannot be recommended.

The treatment intervention was halted on June 
24, 1996, by which time a total of 1265 patients 
had been randomly assigned to a study group: 
634 to the normal-hematocrit group and 631 to 
the low-hematocrit group. In the 3 months be-
tween March 31, 1996, and June 24, 1996, there 
were 25 additional deaths and 1 additional non-
fatal myocardial infarction in the normal-hema-
tocrit group, as compared with 23 additional 
deaths and 2 additional nonfatal myocardial in-
farctions in the low-hematocrit group. When 
these events are included, the risk ratio for death 
or myocardial infarction again fails to cross the 
prespecified statistical boundary for significance 
in this fourth analysis (Table 1).

Patients were followed for 1 year after cessa-
tion of the study intervention. Hematocrit values 
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