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Objective: To estimate the prevalence of, the risk factors
associated with, and the outcome of tracheostomy in a hetero-
geneous population of mechanically ventilated patients.

Design: Prospective, observational cohort study.

Setting: A total of 361 intensive care units from 12 countries.

Patients: A cohort of 5,081 patients mechanically ventilated for
>12 hrs.

Interventions: None.

Measurements and Main Results: A total of 546 patients
(10.7%) had a tracheostomy during their stay in the intensive care
unit. Tracheostomy was performed at a median time of 12 days
(interquartile range, 7-17) from the beginning of mechanical
ventilation. Variables associated with the performance of trache-
ostomy were duration of mechanical ventilation, need for reintu-
bation, and neurologic disease as the primary reason of mechan-
ical ventilation. The intensive care unit stay of patients with or

without tracheostomy was a median of 21 days (interquartile
range, 12-32) vs. 7 days (interquartile range, 4-12; p < .001),
respectively, and the hospital stay was a median 36 days (inter-
quartile range, 23-53) vs. 15 days (interquartile range, 8-26; p <
.001), respectively. Adjusting by other variables, tracheostomy
was independently related with survival in the intensive care unit
(odds ratio, 2.22; 95% confidence interval, 1.72-2.86). Mortality in
the hospital was similar in both groups (39% vs. 40%, p = .65).

Conclusions: Tracheostomy is a common surgical procedure in
the intensive care unit that is associated with a lower mortality in
the unit but with a longer stay and a similar mortality in the
hospital than in patients without tracheostomy. (Crit Care Med
2005; 33:290-298)

Key Worps: mechanical ventilation; tracheostomy; outcome;
survival; mortality; intensive care unit

racheostomy is a common
surgical procedure performed
in mechanically ventilated pa-
tients. About 10% of critically
ill patients who require mechanical ven-
tilation have a tracheostomy performed
(1-3). The introduction into clinical
practice of the technique of percutaneous

*See also p. 444.
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dilational tracheostomy allows this pro-
cedure to be performed at the bedside (4).
This, together with the fact that use of
tracheostomy allows transfer of patients
to the ward or to long-term ventilation
units, may explain the more frequent and
earlier use of tracheostomy.

Despite the common practice of per-
forming a tracheostomy, there are still
several questions unanswered concerning
this procedure, including in which pa-
tients with acute respiratory failure could
be indicated a tracheostomy, when is the
tracheostomy performed in the actual
clinical practice, or what is the outcome
of tracheostomized patients? To estimate
the prevalence of, the risk factors associ-
ated with, and the outcome of tracheos-
tomy, we analyzed a large database of
patients who were mechanically venti-
lated for >12 hrs

METHODS

Patients. A total of 5,183 adult patients
who required invasive mechanical ventilation
from March 1 to March 31, 1998, in 361 in-

tensive care units from 20 countries from Eu-
rope, Latin America, and United States—
Canada were included in the study. For the
purpose of this study, we excluded patients
with previous tracheostomy (n = 102) re-
maining for the analysis of 5,081 patients.
Before data collection, the study protocol was
reviewed and approved by institutional review
committees of each hospital.

Variables. The following information was
collected on each patient receiving mechani-
cal ventilation: demographic data (geographic
area divided by cultural and economic similar-
ities in Europe, Latin America, and United
States—Canada), sex, age, chronic functional
status (classified as normal or limited activity
and defined as presence in the last 6 months of
any physical condition that impedes a normal
activity), date of admission to the intensive
care unit, Simplified Acute Physiology Score II
(SAPS II) at the time of intensive care unit
admission, type of problem (medical or surgi-
cal), day of initiating mechanical ventilation,
and indication for the initiation of mechanical
ventilation. Indication for mechanical ventila-
tion was selected from the following pre-
defined list of categories: a) acute on chronic
respiratory failure, which described patients
with underlying chronic obstructive or re-
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strictive lung disease that required mechani-
cal ventilation; b) coma, which described pa-
tients requiring mechanical ventilation caused
by loss of consciousness secondary to organic
or metabolic conditions; ¢) neuromuscular
disease, which described patients whose respi-
ratory failure was due to impairment of the
peripheral nerves, myoneural junction, or
muscle; e) acute respiratory failure, which de-
scribed patients without a preexisting obstruc-
tive or restrictive lung disease requiring me-
chanical ventilation because of respiratory
failure. The patients who fell in the category of
acute respiratory failure were further divided
into the following subgroups: e.1) acute respi-
ratory distress syndrome as defined according
to the criteria of the American-European con-
sensus conference (5); e.2) postoperative state,
consisting of patients who required the con-
tinuation of mechanical ventilation after sur-
gery because of a serious underlying medical
problem, advanced age, or the high risk of the
operative procedure; e.3) acute pulmonary
edema/congestive heart failure, consisting of
patients with dyspnea, bilateral alveolar infil-
trates, hypoxemia, and evidence of cardiac dis-
ease or patients in cardiogenic shock; e.4) as-
piration, defined by visualization of gastric
contents in the airways or in a tracheal aspi-
rate; e.5) pneumonia, defined by the develop-
ment of a new alveolar infiltrate or worsening
of previous alveolar infiltrates, accompanied
by fever/hypothermia and leukocytosis/leuko-
penia; e.6) sepsis/septic shock (defined by pre-
established criteria) (6); e.7) trauma; and e.8)
cardiac arrest, mechanical ventilation due to
sudden and unexpected cessation of cardiopul-
monary functions. We collected daily assess-
ment of variables related to patient manage-
ment (usage of sedative and neuromuscular
blockers, arterial blood gas analysis, and ven-
tilatory parameters). Daily assessment during
the course of mechanical ventilation, for a
maximum of 28 days, of the following com-
plications were collected: acute respiratory
distress syndrome, barotrauma, pneumonia,
sepsis, renal failure, hepatic failure, coagu-
lopathy, metabolic acidosis, and respiratory
acidosis. In addition, data were recorded for
the date of start of the weaning from me-
chanical ventilation (the onset was the time
that the physician in charge considered the
patient was likely to be able to resume spon-
taneous breathing), date of extubation, need
of reintubation within 48 hrs after the extuba-
tion, tracheostomy, and date of the trache-
ostomy. The patients were prospectively followed
for a maximum of 28 days of mechanical venti-
lation or until discharge from the hospital or
death, collecting the status at discharge and the
destination of the patients who survive (home,
nursing home, chronic ventilatory facility, acute
facility, or other destination).

Because sepsis, pneumonia, and acute re-
spiratory distress syndrome could be reasons
for the initiation of mechanical ventilation,
they were considered as complications only if
they occurred >48 hrs after mechanical ven-
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tilation was started. Acute respiratory distress
syndrome was defining according to the crite-
ria of the American-European consensus con-
ference (5). Sepsis and shock were defined
according to the criteria of the American Col-
lege of Chest Physicians/Society of Critical
Care Medicine consensus conference (6).
Barotrauma refers to the development of at
least one of the following: interstitial emphy-
sema, pneumothorax, pneumomediastinum,
pneumoperitoneum, or subcutaneous emphy-
sema. Ventilator-associated pneumonia was
defined according to the modified Centers for
Disease Control and Prevention criteria (7).
Renal failure was defined as an acute increase
in creatinine of >2 mg/dL (177 wmol/L), dou-
ble the baseline value in a patient with under-
lying chronic renal failure, or the need for
acute hemodialysis or acute use of any form of
dialysis. Hepatic failure was defined as an
acute change in bilirubin to >2 mg/dL (34
pmol/L), with transaminase and lactic dehy-
drogenase levels at least twice the upper limit
of normal. Coagulopathy was defined as a de-
crease in the platelet count of 25% or more
from the baseline, with an increase in pro-
thrombin time at least twice the control value.
A patient was considered to have any of the
above conditions if it was present for at least
two consecutive days.

End Points. The study aimed to determine
the following end points: 1) to estimate the
prevalence of tracheostomy in a large hetero-
geneous population of mechanically ventilated
patients; 2) to know the time at which trache-
ostomy is performed in the usual clinical prac-
tice; 3) to identify the clinical conditions as-
sociated with the performance of a
tracheostomy; and 4) to assess the outcome
estimated as length of stay (both in the inten-
sive care unit and in the hospital) and mortal-
ity (both in the intensive care unit and in the
hospital) of tracheostomized patients com-
pared with non-tracheostomized patients.

Statistical Analysis. Results are expressed
as mean values and sp, median (interquartile
range), and proportions as appropriate. We
used Student’s #-test or the Mann-Whitney U
test to compare continuous variables and the
chi-square test to compare proportions. Two-
tailed p values of <.05 were used to indicate
statistical significance.

The Kaplan-Meier method was used to de-
termine the probability of performing a tra-
cheostomy in those patients with acute or
chronic pulmonary disease (including chronic
obstructive pulmonary disease, asthma, and
other chronic pulmonary disease), patients
with neurologic disease (coma and neuromus-
cular disease), and patients with acute respi-
ratory failure.

A recursive partitioning method (Answer
Tree Software, Chicago, IL) was used to deter-
mine which variables were related to the per-
formance of a tracheostomy. The tree-building
process considered the following risk vari-
ables: age, SAPS II, sex, previous functional
status, principle reason for initiating mechan-

ical ventilation, variables associated with pa-
tient management, complications while re-
ceiving mechanical ventilation, duration of
ventilatory support (including days of wean-
ing), and reintubation. Recursive partitioning
identified the threshold value for each variable
that provided the best separation of the study
population according to performance of a tra-
cheostomy. For continuous variables, poten-
tial threshold values are all values represented
in the data. For dichotomous variables, the
threshold value is the integer value of the two
categories. For each variable, the program se-
lected the threshold value that produced two
subsets of the greatest purity. The partitioning
was started after evaluating each risk variable
for its ability to separate cases from controls.
The variable that achieved the most precise
separation of patients with and without a tra-
cheostomy was selected as the best predictor
for the first branch of the tree. The recursive
partitioning procedure was repeated for each
of the two subgroups that resulted from the
first split, again searching all cut-off points of
each separation of patients with and without a
tracheostomy. The process was repeated for
subsequent descendant subsets until no fur-
ther partitioning was feasible because the sub-
group contained fewer than 25 patients or
contained only patients with or only patients
without a tracheostomy. The purpose of this
classification tree was to reveal the structure
of the database with respect to distinct com-
binations of variables that jointly influence the
likelihood of performing a tracheostomy.
Then, the distinct subgroups identified by the
classification tree were modeled using logistic
regression. A dummy variable with different
subgroups represented by the subsets at the
bottom of the classification tree was intro-
duced into a logistic regression analysis to
estimate the odds ratios for performing a tra-
cheostomy within each subgroup in relation
to subgroups with a lower prevalence of this
technique.

Linear regression analysis was used to es-
timate the adjusted relation between trache-
ostomy and morbidity (length of stay in the
intensive care unit and length of stay in the
hospital). Logistic regression analysis was
used to estimate the adjusted relation between
tracheostomy and mortality. A stepwise ap-
proach was used to enter terms into the
model, in which mortality was the dependent
variable and tracheostomy was one of the in-
dependent variables. Other variables entered
into the model were those previously pub-
lished that related to mortality (8). A p value of
<.10 was used to enter variables in the model,
and a p value of <.05 was used to keep vari-
ables in the model. Linear and logistic regres-
sions were performed with SPSS 11.5 (SPSS,
Chicago, IL).

RESULTS

Prevalence and Timing of Tracheos-
tomy. A total of 546 patients (10.7%)
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required a tracheostomy during their stay
in the intensive care unit. The baseline
characteristics of these patients are
showed in the Table 1. There were signif-
icant differences in the rate of tracheos-
tomy according to geographic area: Eu-
rope, 12.2%; Latin America, 9.3%; and
United States—Canada, 9.3% (p = .004).

Tracheostomy was performed at a me-
dian time of 12 days (interquartile range,
7-17) from beginning mechanical venti-
lation. Figure 1 shows the rate of trache-
ostomy in relation to the start of mechan-
ical ventilation support. Figure 2 shows
the Kaplan-Meier plot of the probability

of tracheostomy in patients with acute on
chronic pulmonary disease, neurologic
disease, and acute respiratory failure. The
probability of having a tracheostomy by
day 28 of ventilatory support was 48% in
patients with acute on chronic pulmo-
nary disease, 55% in patients with neu-
rologic disease, and 46% in patients with
acute respiratory failure (38% in acute
respiratory distress syndrome, 44% in
pneumonia, 29% in sepsis, and 48% in
trauma patients).

Variables Associated with Performing
a Tracheostomy. In the univariate analy-
sis, we found that patients with tracheos-

Table 1. Baseline characteristics of the patients (n = 546) who required tracheostomy

Age in yrs, mean (SD) 59 (17)
Simplified Acute Physiology Score II, mean (sSp) 43 (15)
Female sex, n (%) 208 (38)
Medical problem, n (%) 342 (62)
Surgical problem, n (%) 204 (37)
Previous functional status normal, n (%) 336 (61)
Main reason for mechanical ventilation, n (%)
COPD 51 (9)
Asthma 3(0.5)
Coma 120 (22)
Neuromuscular disease 27 (5)
Chronic pulmonary disease—not COPD 9(2)
Acute respiratory failure 335 (61)
Acute respiratory distress syndrome 26 (5)
Postoperative 76 (14)
Congestive heart failure 29 (5)
Aspiration 17 (3)
Pneumonia 79 (14.5)
Sepsis 32 (6)
Trauma 72 (13)
Cardiac arrest 12 (2)

COPD, chronic obstructive pulmonary disease.
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Figure 1. Rate of tracheostomy according to the timing of ventilatory support.
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tomy were more likely to have had a
previous normal functional status (61%
vs. 57%, p = .04), coma (22% vs. 16%, p
< .001), neuromuscular disease (5% vs.
1%, p < .001), or trauma (13% vs. 1%, p
< .001) as the main reason for mechan-
ical ventilation and less likely to have
postoperative acute respiratory failure
(14% vs. 21.5%, p < .001) and congestive
heart failure (5% vs. 11%, p < .001).
Patients requiring tracheostomy were
more likely to have acute respiratory dis-
tress syndrome (7.5% vs. 4%, p < .001),
ventilator-associated pneumonia (28%
vs. 16%, p < .001), and sepsis (20% vs.
14%, p < .001) during the course of their
mechanical ventilation. Duration of me-
chanical ventilation was longer in the pa-
tients with a tracheostomy (median time,
14 days [interquartile range, 7-25] vs. 4
days [interquartile range, 3-8]; p <
.001). Finally, the need for reintubation
was associated with tracheostomy (p <
.001). Overall, 3,025 patients were extu-
bated and 421 patients (14%) required
reintubation within next 48 hrs. From
this cohort, 162 patients (38%) had a
tracheostomy performed.

Recursive partitioning method found
that variables associated with tracheos-
tomy were: duration of mechanical ven-
tilation, reintubation, and neurologic dis-
ease (coma and neuromuscular disease as
reason of mechanical ventilation) (Figure
3). The probability of tracheostomy, esti-
mated by logistic regression analysis, in
each subgroup derived from recursive
partitioning analysis is shown in Table 2.

Outcomes. Patients with a tracheos-
tomy had a longer stay both in the inten-
sive care unit (median, 21 days [inter-
quartile range, 12-32] vs. 7 days
[interquartile range. 4-12]; p < .001)
and in the hospital (median, 36 days [in-
terquartile range, 23-53] vs. 15 days [in-
terquartile range, 8-26]; p < .001) than
those without a tracheostomy. Linear re-
gression analysis showed that tracheos-
tomy was independently related to both
of these outcomes (p < .001).

Mortality in the intensive care unit of
patients who have a tracheostomy was
lower than in patients without tracheos-
tomy (20% vs. 32%, respectively, p <
.001). Adjusting by other variables, tra-
cheostomy was independently related
with survival in the intensive care unit
(odds ratio, 2.22; 95% confidence inter-
val, 1.72-2.86). Hospital mortality was
similar in both groups (39% vs. 40%, p =
.65). There were significant differences to
where the patients were discharged from
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the hospital between patients with and
without a tracheostomy (p < .001) (Fig. 4).

DISCUSSION

The main findings of our study are
that tracheostomy is a frequent proce-
dure performed in mechanically venti-

Probability of tracheostomy

L B BN S R R R

lated patients. Tracheostomy is more fre-
quently performed in patients who have
prolonged mechanical ventilation, re-
quire re-intubation after a failed extuba-
tion, and have a neurologic condition as
the precipitating event for mechanical
ventilation. Patients with tracheostomy
had, after adjusting for variables related
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Figure 2. Kaplan-Meier plot of the probability of tracheostomy according to main reason of mechanical
ventilation. Triangles, acute on chronic pulmonary disease; squares, neurologic disease; circles, acute

respiratory failure. Log rank test, p < .001.
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Figure 3. Tree-building of risk factors for tracheostomy obtained by the recursive partitioning method.

Crit Care Med 2005 Vol. 33, No. 2

(4.8)

with survival, a lower mortality in the
intensive care unit but a similar mortality
in the hospital compared with patients
without a tracheostomy.

The lower intensive care unit mortal-
ity of patients with a tracheostomy could
be due to several reasons. This technique
is performed in patients who are recover-
ing from acute respiratory failure and
who are not able to be weaned from the
ventilator. In patients with a bad long-
term prognosis, such an acute neurologic
event, the tracheostomy could facilitate
the transfer of patients from the intensive
care unit to the ward. This may also ex-
plain our finding that hospital mortality
was similar in patients with and without a
tracheostomy. This finding is the oppo-
site to that of Kollef et al. (1), who
showed lower hospital mortality in pa-
tients with a tracheostomy. However, in
this study, about half of the patients with
a tracheostomy were transferred to a
skilled nursing facility, and the outcome
of these patients is not reported. Re-
cently, a retrospective study designed to
determine the survival and functional
outcome of 549 patients with tracheos-
tomy who were studied over a 3-yr period
reported that the overall survival and
functional status were poor in this cohort
of patients (9).

Although tracheostomy was associated
with a lower mortality in the intensive
care unit, patients with a tracheostomy
had a longer stay in the unit compared
with those patients without a tracheos-
tomy. Previous studies have reported that
patients with a tracheostomy have a
longer duration of mechanical ventilation
and stay in the intensive care unit or in
the hospital (1, 9-11). One of the reasons
for the longer stay could be the inability
of the patients to be weaned from me-
chanical ventilation. Although there is no
study that shows an improvement in
weaning from mechanical ventilation
with tracheostomy compared with trans-
laryngeal intubation, use of a tracheos-
tomy has been reported to reduce the
work of breathing and level of intrinsic
positive end-expiratory pressure in pa-
tients requiring a low level of ventilatory
support (12, 13).

Few studies have evaluated the char-
acteristics of the patients who have a tra-
cheostomy. Kollef et al. (1) found the
following variables independently associ-
ated with patients undergoing tracheos-
tomy: nosocomial pneumonia, aspiration,
aerosolized treatments, and reintubation.
We used a recursive partitioning analysis
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Table 2. Risk subgroups for tracheostomy derived from the recursive partitioning analysis

Tracheostomy, Odds Ratio
Node Risk Subgroup n % (95% Confidence Interval)
1 Duration of ventilatory support for >21 days 334 51.2 20.59 (15.81-26.81)
2 Duration of ventilatory support for =21 days and reintubation 408 30.9 8.77 (6.76-11.37)
3 Duration of ventilatory support for =21 days and no reintubation and neurologic 812 9.6 2.09 (1.58-2.76)
disease
4 Duration of ventilatory support for =21 days and no reintubation and no 3527 4.8 1
neurologic disease
Survivors patients who were tracheostomized cheostomy (performed after day 10 of me-
O Survivors patients who not were tracheostomized chanical ventilation), but the timing of
tracheostomy was not associated with
80 75 hospital mortality. Similar results have
70 - been reported in a recent randomized

Percentage of patients (%)
-
[—}
1

Home

Nursing Home

Chronic

Acute facility Other

ventilatory

facility

Figure 4. Destiny of the surviving patients at discharge from hospital.

to identify the patients who were more
likely to have a tracheostomy. We found,
with this methodology, three groups of
patients with a high likelihood of having
a tracheostomy: patients who required
prolonged ventilatory support (defined as
>21 days), patients with <21 days of
ventilatory support but requiring reintu-
bation, and patients whose primary rea-
son for mechanical ventilation was a neu-
rologic disease independently of duration
of ventilatory support or reintubation.
The optimal timing for a tracheos-
tomy is a controversial issue. The Con-
sensus Conference on Artificial Airways
in patients receiving mechanical ventila-
tion (14) gives the following recommen-
dations supported only by expert opinion:
tracheostomy should be performed in pa-
tients who are anticipated to need an
artificial airway for >21 days and dis-
couraged if the anticipated need is <10
days, with daily assessments for interme-
diate situations (14). In our study, the
median time for a tracheostomy was 12
days. A variable associated with the tim-

294

ing of a tracheostomy was the reason for
mechanical ventilation. Thus, at day 12,
the probability of receiving a tracheos-
tomy was higher in patients with neuro-
logic disease (17%) than in patients with
chronic pulmonary disease (12%) or
acute respiratory failure (11%). An inter-
esting observation was that tracheostomy
was performed more frequently during
weaning from mechanical ventilation and
after a reintubation, indicating that the
main reason for the procedure was wean-
ing failure. Maziak et al. (15) concluded,
in a systematic review of the literature,
that there is insufficient evidence to sup-
port the proposal that the timing of a
tracheostomy affects the duration of me-
chanical ventilation or the extent of in-
jury to the airway in critically ill patients.
Most recently, Brook et al. (16), in an
analysis of a cohort of 90 patients who
had a tracheostomy, found that patients
with an early tracheostomy (performed
by day 10 of mechanical ventilation) had
a mean duration of mechanical ventila-
tion lower than patients with a late tra-

trial including 44 burn patients with a
predicted ventilatory support of >14 days
(17).

Possible limitations of this study are
related to the inherent characteristics of
the observational design of this study.
First, it could be a selection bias because,
as we have pointed out previously, pa-
tients with higher possibility to survive
their hospital stay are the ones who have
a tracheostomy. To solve this bias, a case-
matched study in which patients with tra-
cheostomy are matched for every variable
related with the outcome with a control
without tracheostomy could be per-
formed. We have previously reported this
analysis (18) with the same results that
we have observed in the present study.
Attributable mortality of tracheostomy
was lower in the intensive care unit but
similar in the hospital. However, we only
found controls for the 68% of the trache-
ostomized patients, and the cases without
controls were patients who had worse
outcome. For this reason, to avoid a
higher bias, we decided to perform a lo-
gistic regression analysis adjusting for
variables related with mortality in me-
chanically ventilated patients. The use of
case-mix adjustment analysis should
therefore not be regarded as a guarantee
that a study is unbiased, and we have to
consider that variables associated with
performance of the tracheostomy could
simply reflect clinician biases and choices
rather than biological differences.

Another limitation from our study is
that we did not ask the investigators the
indications and preferences to perform a
tracheostomy. Although we observed sig-
nificant differences between geographic
areas, we believe that these differences
are not clinically relevant and have not
influenced our results because this vari-
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racheostomy is a
common surgical
procedure in the
intensive care unit that is as-
sociated with a lower mor-
tality in the unit but with a
longer stay and a similar
mortality in the hospital
than in patients without

tracheostomy.

able was not independently related with
the performance of tracheostomy. This is
an observational study and we report
what the clinicians do in their regular
practice. Furthermore, our results are
similar to other authors whose studies
were performed in a single institution.

In conclusion, tracheostomy is a com-
mon surgical procedure in the intensive
care unit and is associated with a lower
mortality in the intensive care unit but a
longer stay and similar hospital mortality
compared with patients without a trache-
ostomy. Further studies are needed to
provide evidence on the indications, tim-
ing, and cost-effectiveness of this tech-
nique (19).
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APPENDIX

The investigators from the Mechanical
Ventilation Study Group were (n = num-
ber of patients included in each country):

Argentina (n = 327): C. Apezteguia
(coordinator), F. Palizas (coordinator), R.
Alasino (Hospital Municipal de Urgencias,
Cérdoba); R. Bastianelli (Hospital Militar,
Villa Revol); J. Ber6n (Hospital Pablo So-
ria, San Salvador); C. Bevilacqua (Clinica
Modelo de Mor6n, Mor6n); M. Cafaro
(Hospital Regional Rio Gallegos, Rio Gal-
legos); E. Capparelli (Hospital Eva Peron,
San Martin); G. Cardonatti (Hospital San
Isidro, San Isidro); R. Correa (Hospital
Central, Mendoza); A. Diez (Hospital Pro-
vincial del Centenario, Rosario); E. Es-
tensoro (Hospital Escuela José de San
Martin, La Plata); J. Fara (Policlinico Fer-
roviario, Rosario); R. Fernandez (Hospital
Italiano, Guaymallén); G. Fernandez Cid
(Hospital E. Tomu, Buenos Aires); H. Fer-
raro (Corporaciéon Médica de San Martin,
San Martin); A. Galaverna (Hospital Zonal
Bariloche, Bariloche); C. Galleti (Sanato-
rio Allende, Cérdoba); G. Garcia (Hospital
Clemente Alvarez, Rosario); G. Gelardi
(Hospital Privado del Sur, Bahia Blanca);
S. Giannasi (Hospital Italiano, Buenos
Aires); R. Guidi (Hospital Italiano
Garibaldi, Rosario); L. Huespe Gardel
(Hospital Escuela José F. de San Martin,
Corrientes); C. Irrazabal (Hospital de
Clinicas José de San Martin, Buenos
Aires); O. Lépez (Sanatorio Santa Isabel,
Buenos Aires); G. Menga (Hospital Maria
Ferrer, Buenos Aires); 0. Otero (Centro
Oncolégico de Excelencia, Gonnet); F.
P4lizas (Clinica Bazterrica, Buenos
Aires); P. Pardo (Sanatorio de la Trinidad,
Buenos Aires); C. Plaza (Sanatorio Julio
Méndez, Buenos Aires); G. Raimondi (FL-
ENI, Buenos Aires); A. Raimondi (Sana-
torio Mater Dei, Buenos Aires); E. Ro-
mero (Hospital Privado Centro Médico,
Cérdoba); L. de Rosa (Sanatorio Quintar,
San Salvador); C. Sadez (Sanatorio Brit-
anico, Rosario); A. Sarsino (Hospital Juan
A. Fernandez, Buenos Aires); P. Schoon
(Hospital Prof. Luis Giilemes, Haedo); C.
Sola (Hospital José Penna, Bahia Blanca);
C. Stéltzing (Hospital Guillermo Rawson,
San Juan); J. Taccone (Instituto Alfredo
Lanari, Buenos Aires); C. Tolosa (Hospital
Cordoba, Cordoba); M. Torreno (Sanato-
rio Modelo Quilmes, Quilmes); E. Tur-
chetto (Hospital Privado de la Comu-
nidad, Mar de Plata); R. Valenti (CEMIC,
Buenos Aires); R. Vargas (Policlinico
Neuquen, Neuquen); L. Vasta (Sanatorio
San Patricio, Buenos Aires); L. Vazquez
(Hospital Espanol, Godoy Cruz); Vetere
(Hospital Israelita Ezrah, Buenos Aires);
F. Villarejo (Hospital Prof. Alejandro
Posadas, Haedo); N. Wainsztein (Hospital
Privado Fundacion Favaloro, Buenos
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Aires); 0. Yunk (Hospital Espafiol, Bue-
nos Aires); G. Zabert (Clinica Pasteur,
Neuquen).

Bolivia (n = 16): F. Sandi Lora (coor-
dinator), L. Moya (Hospital Juan XXIII,
La Paz); E. Salazar (Hospital Japonés,
Santa Cruz); J. C. Zapata (Hospital Ob-
rero, La Paz).

Brazil (n = 116): C. M. David (coordi-
nator), S. M. Ajeje Lobo (Hosp. de Base de
Sao José do Rio Preto, Sdo José do Rio
Preto); A. B. de Almeida (Hospital das
Clinicas da Univers. Federal, Uberlandia);
M. A. Braga (Hospital Biocor, Belo Hori-
zonte); I. Buselato Chen (Hospital Nossa
Senhora das Gracas, Curitiba); M. Chaves
Craveiro de Melo (Hospital Sdo Lucas,
Belo Horizonte); R. N. Darwich (Hospital
Prontocor, Belo Horizonte); C. M. David
(Hospital Clementino Fraga Filho, Rio de
Janeiro); R. Goldstein Alheira Rocha.
(Hospital Samaritano, Sao Paulo); R. de
Macedo Bosco (Hospital Madre Teresa,
Belo Horizonte); J. M. Nogueira (Hospital
Universitario Sdo José. Belo Horizonte);
E. Oliveira (Hospital Vera Cruz, Belo
Horizonte); S. F. Pinto (Casa de Satde
Sdo José, Campo Grande); S. F. Pinto
(Santa Casa de Campo Grande, Campo
Grande); S. F. Pinto (Univ. Fed. Mato
Grosso do Sul, Campo Grande); J. L. da
Rocha Paranhos (Santa Casa de Miseri-
cordia, Sao Joao del Rei); L. R. de
Siqueira Musolino (Irmandade da Santa
Casa de Misericordia, Sao Paulo).

Canada (n = 192): T. E. Stewart (co-
ordinator), R. Fowler (Wellesley-Central
Hospital, Toronto); J. Granton (Toronto
Hospital General Division, Toronto); J.
Granton (Toronto Hospital Western Divi-
sion, Toronto); R. Hodder (Ottawa Civic
Hospital, Ottawa); B. Kashin (Peel Memo-
rial Hospital, Brampton-Ontario); S. Lap-
insky (Mount Sinai Hospital, Toronto); D.
Mazer (St. Michael’s Hospital, Toronto);
R. McLean (Sunnybrook Health Sciences
Centre, Toronto); T. Rogovein (St.
Joeseph’s Health Centre, Toronto).

Chile (n = 71): L. Soto (coordinator),
G. Buguedo (Hospital Pontificia Univer-
sidad Catélica, Santiago); P. Herndndez
(Instituto Nacional del Térax, Santiago);
C. Ortega (Hospital Regional Concepcion,
Concepcién); L. Soto (Hospital de Co-
quimbo, Coquimbo); L. Scholz (Hospital
de Osorno, Osorno).

Colombia (n = 78): M. Gonzalez (co-
ordinator), H. Atehortua (Clinica Sta.
Maria. Centro Cardiovascular, Medellin);
C. Cadavid (Hospital Pablo Tob6n Uribe,
Medellin); D. Camargo (Hospital Univer-
sitario, Barranquilla); C. Duefias (Hospi-
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tal Universitario, Cartagena); A. Guerra
(Hospital General, Medellin); M. Grana-
dos (Fundacién Valle de Lilly, Cali); R.
Panesso (Clinica Las Américas, Medellin);
M. A. Perafan (Clinica Shaio, Bogota).
Ecuador (n = 47): J. Raad (coordina-
tor), B. Guevara (Hospital Carlos An-
drade, Quito); J. Molina (Hospital Militar,
Quito); J. Raad (Hospital Militar, Quito).
France (n = 614): L. Brochard (coor-
dinator), P. Andrivet (Centre Médico-
Chirurgical de Bligny, Bris-sous-Forges);
D. Annane (Hépital Raymond Poincaré,
Garches); C. Arich (CHU de Nimes,
Nimes); F. Baud (Hopital Lariboisiere,
Paris); F. Bellenfant (Hépital Cochin,
Paris); R. Boiteau (Hopital Louise Michel,
Evry); F. Brivet (Hopital A. Béclere,
Clamart); M. Canonne (C.H.G. Les
Feugrais, Elbeuf); J. P. Cardinaud (Hopi-
tal Pellegrin-Tripode, Bourdeaux); E. Clé-
menti (Centre Hosp. Dept, La Roche/
Yon); P. Charbonneau (C.H.U. Cote de
Nacre, Caen); J. Chastre (Hopital Bichat,
Paris); R. Chauveau (C.H. André Gré-
goire, Montreuil-Ss-Bois); C. Chopin
(CHRU - Hopital B, Lille); J. M. Descamps
(Centre Hospitalier de Niort, Niort); D.
Dreyfuss (Hopital Louis Mourier, Co-
lombes); J. P. Faller (C. Hosp. de Belfort,
Belfort); F. Fraisse (Hopital Delafontaine,
Saint-Denis); C. Girault (Hopital Charles
Nicolle, Rouen); C. Guérin (Hépital Croix
Rousse, Lyon); E. Guerot (Hopital Bouci-
caut, Paris); F. Hilpert (Hépital Bal-
langer, Aulnay-sous-Bois); L. Holzapfel
(Centre Hospitalier, Bourg-en-Bresse); F.
Jardin (Hopital Ambroise Paré, Boulogne
Vignancourt); O. Jonquet (Hopital Gui de
Chauliac, Montpellier); E. L’Her (CHU de
la Cavale Blanche, Brest); Y. Lefort (Hopi-
tal Henri Mondor, Creteil); O. Leroy
(Centre Hospitalier, Tourcoing); Y. Le
Tulzo (CHU Pontchaillon, Rennes); C.
Mayaud (Hopital Tenon, Paris); H. Men-
tec (Hopital Victor Dupouy, Argenteuil);
A. Mercat Hépital Bicétre, Kremlin-
Bicetre); B. Misset (Hopital Saint-Joseph,
Paris); P. Moine (Hopital Bicétre, Bice-
tre); G. Nitemberg (IGR, Villejuif); L. Pa-
pazian (Hopital Sainte Marguerite, Mar-
seille); A. Rabbat (Hépital Hotel-Dieu,
Paris); T. Similowski (Hopital Pitié Sal-
pétriere, Paris); L. Soufir (Hopital Saint-
Louis, Paris); D. Tardy (Hopital Saint-
Camille, Bry-sur-Marne); F. Thaler (CM
Chirurgical Foch, Suresnes); B. Vallet
(Centre Hospitalier Univ., Lille); D. Vil-
lers (C.H.U. Nantes, Nantes); M. Wysocki
(Institut Mutualiste Montsouris, Paris);
J. F. Zazzo (Hopital A. Béclere, Clamart).

Greece (n = 135): D. Matamis (coor-
dinator), D. Georgopoulus (Heraklion
University Hospital, Heraklion); M. Gi-
anakou (Ahepa University Hospital, Thes-
saloniki); D. Lagonidis (Papanikolaou
Hospital, Thessaloniki); G. Nakos (Ioa-
nina University Hospital, Ioanina); K.
Stavrakaki (Evangelismos Hospital, Ath-
ens); G. Thomopoulus (Laikon Hospital,
Athens).

Ireland (n = 32): G. Fitzpatrick (coor-
dinator), M. Donnelly (Adelaide and
Meath Hospital, Dublin); J. Moriarty (St.
James Hospital, Dublin); B. O’Sullivan
(Waterford Regional Hospital, Water-
ford); G. Shorten (Cork University Hospi-
tal, Cork).

Italy (n = 51): P. Pelosi (coordinator),
Cositi (Pol. Umberto I, Roma); G. Iapi-
chino (Hospital S. Paolo, Milano); P. Pe-
losi (Policlinico, Milano); A. Pesenti (Dsp.
S. Gerardo, Monza).

Mexico (n = 402): J. Elizalde (coordi-
nator), F. Aguilera Almazan (Hospital
General Regional No. 1, Chihuahua); M.
Benitez Cortazar (Hospital Universitario
de Puebla, Puebla); R. Carrillo Speare
(Hospital PEMEX Sur, México DF); R.
Castano (Hospital de Cardiologia del
CMN, México DF); R. Corral (Hospital
Excel. Tijuana, Baja California); D. M.
D’Ector Lira (Hospital Metropolitano,
Meéxico DF); G. Diaz Polanco (Hospital de
Traumatologia Magdalena de las Salinas,
México DF); J.J. Elizalde (Hospital ABC,
México DF); R. Envila Fisher (Hospital
Morelos, Chihuahua); R. Envila Fisher
(Hospital Clinica del Parque, Chihuahua);
G. Franco G. (Hospital General de
México, México DF); P. Garcia Balbuena
(Hospital General “Fernando Quiroz”,
México DF); O. Gayoso Cruz (Hospital
Regional “Adolfo Lépez Mateos”, México
DF); L. Green (Instituto Nacional de Can-
cerologia, México DF); J. O. Herrera
Hoyos (Centro Médico Las Américas,
Mérida); J. Hinojosa (Hospital Angel
Leafio, Guadalajara); J. Huerta (Clinica
Londres, México DF); V. A. Juarez (Hos-
pital Santelena, México DF); M. Loera
(Hospital General Durango, Durango); C.
Lépez Alzate (Clinica del Mar, Mazatlan);
E. Lépez Mora (Instituto Nacional de Car-
diologia, México DF); S. Martinez Cano
(Hospital Hidalgo Aguascalientes, Aguas-
calientes); R. Mendez Reyes (Hospital Re-
gional 1° de Octubre, México DF); M.
Mendoza (Hospital General de la Villa,
México DF); O. Narvaez Porras (Instituto
Nacional de Enfermedades Respiratorias,
México DF); E. Ortiz (Hospital General
Irapuata, Guanajuato); A. Padua (Hospital
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General Torreén, Coahuila); M. Poblano
(Hospital Juarez, México DF); V. Pureco
Reyes (Hospital Regional “20 de Noviem-
bre”, México DF); W. Querevalum (Hos-
pital Central Cruz Mexicana, México DF);
A. Quesada (Hospital Ntra. Sra. de la Sa-
lud, San Luis Potosi); A. Ramirez Rivera
(Hospital de Enfermedades Cardiovascu-
lares y del Térax. IMSS, Monterrey); A.
Tamariz (Hospital Clinica del Centro,
Chihuahua); A. Tamariz (Hospital Central
Universitario, Chihuahua); A. Vargas
(Hospital General de Pachuca, Pachuca);
C. Vazquez (Hospital General Celaya,
Guanajuato).

Peru (n = 59): A. M. Montafez (coor-
dinator), M. Contardo (Edgardo Re-
bagliati Martins—UCI 7°B, Lima); E. Du-
rand (Guillermo Almenara Irigoyen—
IPPS, Lima); M. Manrique (Hospital “Jose
Casimiro Ulloa”, Lima); J. C. Meza (Cen-
tro Médico Naval, Lima); J. Mufioz
(Edgardo Rebagliati Martins—UCI 2°C,
Lima); J. Pacheco (Hospital del Apoyo
“Maria Auxiliadora”, Lima); C. Salcedo
(Hosp. Nacional “Daniel Alcides Carrion”,
Lima); J. Silva (Hospital Central FAP,
Lima); C. Torres (Hospital Nacional “Ar-
zobispo Loayza”, Lima).

Portugal (n = 90): J. Pimentel (coor-
dinator), P. Amaro (Centro Hospitalario
de Gaia, Gaia); F. Faria (Instituto Portu-
gués de Oncologia, Porto); P. Freitas
(Hospital Fernando da Fonseca, Ama-
dora-Sintra); P. Martins (Hospital Univer-
sidade, Coimbra); E. Sabino (Hospital
Garcia de Orta, Almada); J. Salcher (Hos-
pital de San José. UUM, Lisboa); E. Silva
(Hospital Senhora do Desterro, Lisboa).

Spain (n = 1086): A. Esteban (coordi-
nator), F. Frutos-Vivar (coordinator),
J. M. Allegre (Hospital Nuestra sefora del
Rosell, Cartagena); S. Alonso (Hospital
Joan XXIII, Tarragona); A. Alvarez Ruiz
(Hospital General Rio Carrion, Palencia);
B. Alvarez Sanchez (Hospital General,
Alicante); M. T. Antuna (Hospital de Ca-
buenes, Gijon); J. M. Afién (Hospital Vir-
gen de la Luz, Cuenca); P. Arribas (Hos-
pital 12 de Octubre, Madrid); A. Ayensa
(Hospital Virgen de la Salud, Toledo); A.
Azcarate (Hospital Nuestra Sefora de
Aranzazu, Donostia); J. Blanco (Hospital
del Rio Hortega, Valladolid); G. M. Besso
(Hospital Carlos Haya, Malaga); L. Cabré
(Hospital de Barcelona, Barcelona); F.
Carrizosa (Hospital General, Jérez de la
Frontera); J. Castafieda (Hospital Clinico,
Valladolid); R. de Celis (Hospital de
Galdakao, Galdakao); J. A. Conesa (Hos-
pital Clinico Universitario San Carlos,
Madrid); J. Diarte (Complejo Hospita-
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lario, Ciudad Real); A. Difaz Lamas
(Complejo Hospitalario Cristal Pinor,
Orense); R. Fernandez (Consorci Hospi-
talari del Parc Tauli, Sabadell); M. Ferrer
(Hospital Clinic i Provincial, Barcelona);
D. Fontaneda (Hospital Virgen Blanca,
Leén); P. Galdos (Hospital General, Mos-
toles); A. Garcia Jiménez (Hospital Arqui-
tecto Marcide, El Ferrol); J. Garcia Pardo
(Hospital Juan Canalejo, La Corufia);
J. Gener (Hospital Germans Trias i Pujol,
Badalona); J.A. Gémez Rubi (Hospital
Virgen de la Arrixaca, Murcia); G.
Gonzalez Diaz (Hospital Morales Me-
seguer, Murcia); S. Gonzalez Prado (Hos-
pital Josep Trueta, Girona); C. Homs
(Hospital General San Jorge, Huesca); J.
Ibanez (Hospital Son Dureta, Palma de
Mallorca); F. Jara (Hospital Mutua, Ter-
rassa); M. Le6on (Hospital Arnau de Vil-
anova, Lleida); A. Lloria (Complejo Hos-
pitalario Rebullén, Pontevedra); J. Lopez
Diaz (Hospital La Paz, Madrid); M°R.
Lorenzo (Complejo Hospitalario Ma-
terno-Infantil, Las Palmas de Gran Cana-
ria); S. Macias (Hospital General, Seg-
ovia); J. A. Maldonado (Hospital de la
Serrania, Ronda); J. Maynar (Hospital
Santiago Apostol, Vitoria); A. Moreno
(Complejo Hospitalario de San Millan-
San Pedro, Logrono); A. Mota (Hospital
General Universitario, Elche); T. Mut
(Hospital General, Castellon); M. Nolla
(Hospital General de Cataluna, Sant Cu-
gat del Vallés); F. Ortega (Hospital Uni-
versitario de Valme, Sevilla); R. de Pablo
(Hospital Principe de Asturias, Alcala de
Henares); E. Palazon (Hospital General
Universitario, Murcia); V. Parra (Hospital
de Sagunto, Sagunto); A. Peral (Hospital
Gregorio Maranén, Madrid); J. C. Portela
(Complejo Hospitalario Xeral-Calde,
Lugo); A. Ramirez (Hospital Nuestra
Senora de Sonsoles, Avila); J. A. Ramos
(Hospital de Poniente, El Ejido); P. Re-
vuelta (Hospital Universitario de Canar-
ias, La Laguna); M. Rey (Complejo Hos-
pitalario, Santiago de Compostela); J. J.
Rodrigo (Hospital Nuestra Senora del
Pino, Las Palmas de Gran Canaria); J. C.
Rodriguez Borregan (Hospital Marqués
de Valdecilla, Santander); J. A. Rodriguez
Sarria (Hospital General, Elda); A. Rubio
(Hospital Ramoén y Cajal, Madrid); S. Ruiz
Navarro (Hospital General Ciudad de
Jaen, Jaen); V. Sagredo (Hospital Virgen
de la Vega, Salamanca); P. Saura (Centre
Hospitalari, Manresa); M. J. Serralta
(Hospital Universitario de San Juan, Ali-
cante); J. F. Solsona (Hospital del Mar,
Barcelona); F. Suarez Sipmann (Fun-
dacién Jiménez Diaz, Madrid); F. Taboada

(Hospital General de Asturias, Oviedo); S.
Temprano (Hospital Severo Ochoa, Le-
ganés); J. P. Tirapu (Hospital de Navarra,
Pamplona); M*V. de la Torre (Hospital
Universitario Virgen de la Victoria,
Malaga); P. Ugarte (Hospital Marqués de
Valdecilla, Santander); M. Valledor (Hos-
pital de San Agustin, Avilés); I. Vallverda
(Hospital de la Santa Creu i Sant Pau,
Barcelona); C. Vaquerizo (Hospital 12 de
Octubre, Madrid); A. Vifiuales (Hospital
Lluis Alcanyis, Xativa).

Tunisia (n = 114): F. Abroug (coordi-
nator), A. Bchiz (Hospital F. Bached,
Sousse); J. Ben Khelil (Hospital A. Mami,
Ariana); S. Bern Lakhal (Hospital Rabta,
Tunis); B. Bouhaja (Hospital Mongi Slim,
La Marsa); H. Chelly (Hospital Fattouma
Bourguiba, Sfax); S. EI Atrous (Hospital
Fattouma Bourguiba, Monastir); S.
Ghedira (Hospital Charles Nicolle,
Tunis); H. Thabet (CAMUR. Tunis).

United Kingdom (n = 329): P. Night-
ingale (coordinator), O. Akinpelu (Chor-
ley and District Hospital, Chorley); D.
Bardgett (Macclesfield District General
Hospital, Macclesfield); A. Batchelor
(Royal Victoria Infirmary, Newcastle
upon Tyne); R. Beale (Guy’s Hospital,
London); K. Burchett (Queen Elizabeth
Hospital, King’s Lynn); N. Coleman
(North Staffordshire Royal Infirmary,
Stoke on Trent); A. Conn (Wansbeck Gen-
eral Hospital, Ashington); D. Edbrooke
(Royal Hallamshire Hospital, Sheffield);
N. Fergusson (Countess of Chester Hos-
pital, Chester); I. Grant (Rotherham Dis-
trict Hospital, Rotherham); K. Gunning
(Addenbrooke’s Hospital, Cambridge); J.
Harper (Royal Liverpool University Hos-
pital, Liverpool); D. Higgins (Southend
Hospital, Westcliffe-on-Sea); D. Jayson
(Southport and Formby General Hospi-
tal, Southport); R. Loveland (Wexham
Park Hospital, Slough); L. Lynch (Bir-
mingham Heartlands Hospital, Birming-
ham); I. Macartney (North Manchester
General Hospital, Manchester); E. Major
(Morriston Hospital, Swansea); S. Mous-
dale (Blackbum Royal Infimary, Black-
burn); N. Soni (Chelsea and Westminster
Hospital, London); D. Watson (Walsgrave
Hospital, Walsgrave).

Uruguay (n = 61): C. Rodrigo (coor-
dinator), H. Bagnulo (Maciel, Montev-
ideo); C. Rodrigo (Asociacion Espanola
Primera, Montevideo); M. Rodriguez
(Hospital de Paysandd, Montevideo).

United States (n = 1234): A. Anzueto
(coordinator), S. M. Aguayo (Atlanta VA
Medical Center, Decatur); R. Alagar (Al-
legheny General Hospital, Pittsburgh);
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R. K. Albert (Denver Health Medical Cen-
ter, Denver); T. K. Aldrich (Montefiore
Hospital & Medical Center, Bronx); K.
Amoosa (Medical College of Wisconsin,
Milwaukee); N. Anandarao (New York
Methodist Hospital, Brooklyn); D. C. An-
gus (University of Pittsburg, Pittsburgh);
A. C. Arroliga (Cleveland Clinic Founda-
tion, Cleveland); M. F. Azrieli (Jacobu
Medical Center, Bronx); R. A. Balk (Med-
ical Center—203 Jelke, Chicago); P. W.
Bates (Maine Medical Center, Porthland);
J. F. Beamis Jr (Lahey Hitchcock Medical
Center, Burlington); P. E. Bellamis (Chs
Dept of Medicine, Los Angeles); D. J.
Bower (Atlanta VA Medical Center, Deca-
tur); J. P. Bradley (William Beaumont
Medical Center, El Paso); R. P. Byrd Jr
(University of East Tennesee, Jonesboro);
V. J. Cardenas Jr (University of Texas
Medical Branch, Galveston); L. J. Caruso
(University of Florida, Gainesville); B. R.
Celli (St. Elizabeths Medical Center, Bos-
ton); G. Clermon (University of Pittsburg,
Pittsburgh); S. J. Coole (Carl T. Hayden
VA Medical Center, Phoenix); T. A. Dillard
(Commander MCHJ-MPU, Tacoma); L. E.
Efferen (SUNY Health Science Center,
Brooklyn); E. W. Ely Jr (Vanderbilt Lung
Transplant Program Newline, Nashville);
P. Factor (Michael Reese Hospital and
Medical Center, Chicago); T. M. Fitz-
patrick (Walter Reed Army Medical Cen-
ter, Whashington); R. Fowler (Wellesley-
Central, Toronto); G. N. Giacooppe Jr
(MCHJ-MPU, Tacoma); K. K. Guntupalli
(Texas Medical Center-Ben Taub Gen
Hospital, Houston); J. B. Hall (University
of Chicago, Chicago); M. E. Hanley (Den-
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ver Medical Center, Denver); M. T. Haupt
(Oregon Health Science University, Port-
land); G. B. Hayes (St. Elizabeths Medical
Center, Boston); D. E. Heiselman (Akron
General Medical Center, Akron); F. C.
Hiller (University of Arkansas Med Sci-
ence, Little Rock); J. D. Hinze (The Uni-
vesity of Texas Health Science Center at
San Antonio, San Antonio); R. D. Hite
(Bowman Gray School of Medicine, Win-
ston-Salem); R. C. Hyzy (Henry Ford
Hospital, Detroit); A. Jubran (Edward
Hines VA Hospital, Hines); C. A. Kaplan
(University of Missouri Columbia, Co-
lumbia); M. S. Karetzky (Newark Beth
Israel Med Ctr, Newark); S. A. Kurenhy
(Truman Medical Center, KS); K. V.
Leeper Jr (Emory University School of
Medicine, Atlanta); H. Levy (University of
New Mexico, Alburquerque); T. Lo (Loma
Linda University, Loma Linda); M. J. Ma-
dor (Buffalo VA Medical Center, Bufalo);
G. P. Marelich (University of California
Davis Medical Center, Sacramento); M. A.
Matthay (University of California, San
Francisco); N. R. McIntyre (Duke Univer-
sity Medical Center, Durham); S. A. Met-
ter (Maine Medical Center, Portland);
M. S. Niederman (Winthrop Univesity
Hospital, Mineola); J. R. Norman (Unives-
ity of Mississippi Medical Center, Jack-
son); D. R. Oullette (Brooke Army Medi-
cal Center, Fort Sam Houston); P.
Parsons (Denver Medical Center, Den-
ver); R. G. Patel (VA Medical Center, Jack-
son); R. C. Perkins II (University of Texas
Health Center at Tyler, Tyler); M. E. Pet-
rini (University of Miississippi Medical
Center, Jackson); M. R. Pinsky (University

of Pittsburg, Pittsburgh); A. Pohlman
(Edward Hines VA Hospital, Hines); K. W.
Presberg (Medical College of Wisconsin,
Milwaukee); M. P. Rocha (Carl T. Hayden
VA Medical Center, Phoenix); W. Ro-
driguez Cintron (San Juan VA Medical
Center, San Juan); M. J. Rosen (Beth Is-
rael Medical Center, New York); T. M. Roy
(James Quillen College of Medicine,
Mountain Home); G. Rudelfeld (Harbor-
view Medical Center, Seattle); M. J. Rum-
bak (University Florida, Tampa); S. J. Ru-
oss (Stanford University Medical Center,
Stanford); G. A. Schmidt (University of
Chicago, Chicago); R. F. Schneider (Beth
Israel Medical Center, NY); C. N. Sessler
(Medical College of Virginia, Richmond);
C. S. Shim (Jacobi Medical Center,
Bronx); L. Smith (Rush-Presbyterian—St.
Lukes Medical Center, Chicago); C.
Strange (MUSC 96 Jonathan Lucas St,
Charleston); J. I. Sznajder (Michel Reese
Hospital and Medical Center, Chicago); S.
Tessler (Maimonides Medical Center,
Brooklyn); V. Whyte (Loma Linda Univer-
sity, Loma Linda); L. Wilkelmeyer (Loma
Linda University Medical Center MC
1521, Loma Linda); R. G. Wundering
(501 Crews Wing, Memphis); M. H.
Zaman (The Brookdale Hospital Medi-
cal Center, Brooklyn); L. H. Zimmer-
man (San Francisco VA Medical Center,
San Francisco).

Venezuela (n = 27): G. D’Empaire (co-
ordinator), J. Espana (Hospital Universi-
tario, Caracas); F. Pérez (Hospital de
Clinicas, Caracas); R. Zerpa (Hospital
Militar, Caracas).
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