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Abstract

Background: Early detection of chronic renal dysfunction after organ transplantation is
essential to delay the progression of kidney disease, but uniform diagnostic criteria are not
well established. We sought to compare the prevalence of chronic renal dysfunction
according to different diagnostic criteria in maintenance kidney, liver, heart, and lung
transplant patients.

Methods: A retrospective, cross-sectional, multicenter study was conducted in transplant
units in Spain. We analyzed 1,617 kidney (n = 869), liver (n = 395), heart (n = 244), and lung
(n = 109) transplant patients, with = 2 years of evolution. Chronic renal dysfunction was
defined according to physician’s clinical criteria and objective laboratory criteria (serum
creatinine > 2 mg/dl and/or estimated glomerular filtration rate < 60 ml/min/1.73 m?).
Results: 67.2% of patients were male and the mean (standard deviation) age of the population
was 48.5 (12.5) years. Posttransplantation follow-up was 7.6 (4.6) years. Chronic renal
dysfunction was diagnosed in 36.7% of patients (95% CI: 34.4-39.0) according to clinical
criteria, and in 65.2% (95% CI: 62.9-67.5) according to objective criteria (70.2% kidney,
50.4% liver, 65.6% heart, and 78.9% lung transplants; p < 0.0001). There was fair-to-moderate
agreement (Kappa coefficient: 0.45) between both diagnostic methods; 46.3% of patients
without clinical diagnosis of chronic renal dysfunction had objective diagnosis. Renal
biopsies were performed almost exclusively in kidney transplant patients with chronic
renal dysfunction (29.8%).

Conclusions: Due to the lack of consensus on the definition of chronic renal dysfunction,
there is a significant underestimation of the clinical diagnosis by physicians. Eight years
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after transplantation, chronic renal dysfunction affected 65% of patients. The use of
estimated glomerular filtration rate to diagnose chronic renal dysfunction would allow an
earlier detection and better therapeutic approach. (Trends in Transplant. 2013;7:59-66)
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|ntroduction

Chronic renal dysfunction (CRD) is a
frequent complication in nonrenal solid-organ
transplantation, associated with increased
morbidity and premature mortality. Overall,
the occurrence of CRD after nonrenal organ
transplantation is associated with a four- to
fivefold increase in mortality'. In kidney trans-
plantation, CRD also remains the leading
cause of allograft failure among kidney trans-
plant recipients?.

Serum creatinine remains as one of the
most established methods for estimating re-
nal function in daily practice®. However, se-
rum creatinine is a delayed marker of renal
dysfunction and values within normal range
can correspond to significantly decreased
levels of glomerular filtration rate (GFR)*.
Thus, a number of creatinine-based formu-
lae, which take into account some nonrenal
independent factors influencing renal impair-
ment, have been developed for estimating
the GFR®.

The present study aimed to compare
the prevalence of CRD according to different
diagnostic criteria (physician’s clinical criteria
vs. objective laboratory criteria) in mainte-
nance kidney, liver, heart, and lung transplant
recipients. A secondary objective was to eval-
uate to what extent the clinical diagnosis of
CRD led to a change in immunosuppressive
therapy in these patients.

Methods

We present a pooled analysis of four
retrospective, cross-sectional, multicenter
ICEBERG studies, conducted in 92 organ
transplant outpatient units (52 kidney, 21 liver,
13 heart, and six lung transplant units) in
Spain, which included recipients of a kidney?,
liver, heart, or lung transplant between 2007
and 2011. A consecutive sampling was per-
formed following initiation of each ICEBERG
study at each site.

The study population for our analysis
included 1,617 patients aged 18 years or
older at the study visit who received a kidney
(n = 869), liver (n = 395), heart (n = 244), or
lung (n = 109) transplant at least two years
before inclusion. Multiorgan transplant recipi-
ents or patients on dialysis were excluded.

The four ICEBERG studies were con-
ducted in accordance with the Declaration of
Helsinki (2000), and the respective protocols
were approved by the ethics committees of all
participating institutions. Signed informed
consent was obtained from all patients prior
to their inclusion.

Chronic renal dysfunction was record-
ed according to physician’s clinical criteria
(the physician was specifically asked, through
a yes/no dichotomy, if clinical diagnosis of
CRD had been established) and, alternatively,
based on objective laboratory criteria (serum
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Table 1. Demographics, anthropometrics, and clinical characteristics of 1,617 organ transplant recipients

Characteristic Kidney Liver Heart Lung Total P-value
(n=869) (n=395) (n=244) (n=109) (n=1,617)

Age at transplant (years), mean (SD) 458 (13.0) 525(9.8) 51.2(12.1) 48.9(12.7) 485 (125) < 0.0001

Gender (male), n (%) 534 (61.5) 284 (71.9) 197 (80.7) 71(65.1) 1,086 (67.2) < 0.0001

Time since transplantation (years):

mean (SD) 82(51) 69(39) 77400 50(24) 7.6(4.6) < 0.0001

BMI (kg/m2):

mean + SD 268 (4.7) 26.8(4.6) 27.7(49) 254(48) 269 (4.8) 0.0003

Induction therapy (yes), n (%) 314 (36.1) 65(16.5) 171 (70.1) 26(23.9) 576 (35.6) < 0.0001

Type of induction therapy, n (%)*:

Anti-CD25 166 (52.9) 51(78.5) 57 (33.3) 22(84.6) 296 (51.4) < 0.0001

OKT3 20 (6.4) 1(1.5) 84 (49.1) 0(0.0) 105 (18.2)

Thymoglobulin 128 (40.8)  13(20.0) 30 (17.5) 1(3.9) 172 (29.9)

immunosuppressive treatment at discharge, n (%):

Monotherapy 3(0.4) 33(8.4) 1(0.4) 2(1.8) 39 (2.4) < 0.0001

Combination therapy 866 (99.7) 331(83.8) 243(99.6) 107 (98.2) 1,547 (95.7)

Combination therapy at discharge, n (%)

CNlI-based 693 (80.0) 108 (32.6) 223(91.8) 87(81.3) 1,111(71.8) < 0.0001

mTOR inhibitor-based 36 (4.2) 1(0.3) 6(2.5) 1(0.9) 44 (2.8)

Others 137 (15.8) 222 (67.1) 14(58) 19(17.8) 392 (25.3)

Patients lacking data: age at transplantation (21 kidney); gender (1 kidney); time since transplantation (1 liver); body mass index (20 kidney, 13 liver, 8 heart); induction therapy
(16 kidney, 1 liver, 1 heart); type of induction therapy (3 lung); immunosuppressive treatment at discharge (31 liver).

*Percentages with respect to the total number of patients on induction therapy.
TPercentages with respect to the total number of patients on combination therapy.
BMI: body mass index; CNI: calcineurin inhibitor; mTOR: mammalian target of rapamycin.

creatinine at time of clinical diagnosis of
CRD > 2 mg/dl and/or estimated GFR [eGFR]
< 60 ml/min/1.73 m?). For patients without a
physician’s clinical diagnosis of CRD, we
considered serum creatinine at the study visit
to estimate GFR. Objective laboratory criteria
set the cutoff point for serum creatinine at
> 2 mg/dl and/or eGFR < 60 ml/min/1.73 m?
according to National Kidney Foundation
guidelines’. Glomerular filtration rate was es-
timated using Modification of Diet in Renal
Disease (MDRD)-4 equationg.

Qualitative and quantitative variables were
analyzed by the Chi-square or Fisher's exact
tests and the Kruskall-Wallis test, respectively.

Concordance between physician-based clinical
and objective diagnosis of CRD was evaluated
using the Kappa index. A p-value < 0.05 was
considered significant. Statistical analyses
were performed using SAS (version 9.2; SAS
Institute Inc., Cary, NC).

Results

A total of 1,617 patients were included
in the analysis. Table 1 shows the main char-
acteristics of the study population. Two-thirds
of patients were male (80.7% among heart
transplant recipients; p < 0.0001), with a mean
age of 48.5 (12.5) years at transplantation,
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Figure 1. Prevalence of chronic renal dysfunction based on physician’s clinical criteria (A) and objective laboratory criteria (serum creatinine
> 2 mg/dl and/or estimated glomerular filtration rate < 60 mi/min/1.73 m?) (B) in a total of 1,617 solid-organ transplant recipients: kidney
(n = 869), liver (n = 395), heart (n = 244), or lung (n = 109) transplant recipients.

with kidney and liver transplant recipients be-
ing slightly younger and older than the others,
respectively (p < 0.0001). Mean time post-
transplantation was 7.6 (4.6) years (minimum
two years and maximum 32 years). According
to the transplanted organ, posttransplant
time was longer in kidney transplant recipi-
ents, followed by heart and liver transplants
(p < 0.0001). Nearly 62% of patients were
overweight or obese (ranging from 50.5 to
65.6% for lung and heart transplant recipients,
respectively; p < 0.0001). Antibody induction
therapy was used in 35.6% of patients (16.5%
liver vs. 70.1% heart transplant recipients;
p < 0.0001), mainly anti-CD25 for lung and
liver transplants, and OKT3 for heart trans-
plants (p < 0.0001). Thymoglobulin accounted
for 40.8% of the induction therapies among
kidney transplant recipients. At the time of
discharge, the most commonly used immuno-
suppressants were calcineurin inhibitors (CNI),
administered in combination with other immu-
nosuppressive treatments (71.8% of combina-
tion therapies).

Chronic renal dysfunction was diag-
nosed based on physician’s clinical criteria in
593 out of 1,617 patients (36.7%; 95% ClI:
34.4-39.0) whereas, according to objective
laboratory criteria, CRD was diagnosed in
1,055 patients (65.2%; 95% CIl: 62.9-67.5)
(Fig. 1). All 1,055 patients showed eGFR <
60 ml/min/1.73 m? in whom creatinine levels
were > 2 mg/dl in 355 (33.6%) or < 2 mg/dl
in 693 (65.7%) patients.

Diagnosis of CRD based on physician’s
clinical criteria was the highest among lung
transplant recipients (67.9%) and was lower
for kidney (35.1%), liver (34.2%), and heart
transplants (32.4%), while CRD diagnosis
based on objective laboratory criteria ranged
from 50.4 to 78.9% for liver and lung transplants,
respectively (p < 0.0001 for both) (Fig. 1).

When examining the concordance
between physician’s clinical criteria and
objective laboratory criteria, there was fair-
to-moderate agreement between the clinical
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Table 2. Renal biopsies performed, renoprotective treatment introduced, and changes in immunosuppressive therapy after
clinical diagnosis of chronic renal dysfunction in 593 organ transplant recipients

Variable Kidney Liver Heart Lung Total P-value
(n=305) (n=135) (n=79) (n=74) (n=593)

Renal biopsy (yes), n (%) 91(29.8) 2(1.5) 0(0.0) 0(0.0)0 93(15.7) < 0.0001

Renoprotective treatment (yes), n (%): 108 (35.4) 39(28.9) 13(16.5) 9(12.2) 169 (28.5) < 0.0001

Changes in immunosuppressive therapy (yes), n (%) 132 (43.3) 121 (89.6) 37 (46.8) 58 (78.4) 348 (58.7) < 0.0001

Type of change, n (%)*:

CNI reduction without any other change 51(38.6) 37 (30.6) 21(56.8) 20 (34.5) 129 (37.1)  0.0003

CNI reduction/withdrawal + MPA (MMF/MPS) modification 47 (35.6) 59 (48.8) 8(21.6) 14 (24.1) 128 (36.8)

CNI reduction/withdrawal + mTOR inhibitor introduction 34(258) 16(13.2) 8(21.6) 6(10.3) 64 (18.4)

Other changes 0 (0.0) 9(7.4) 0(0.0) 3(5.2) 12 (3.5)

Patients lacking data: renal biopsy (4 kidney, 3 lung); renoprotective treatment (6 kidney, 1 heart); changes in immunosuppressive therapy (39 kidney, 4 heart, 1 lung);

type of change (15 lung).

*Percentages with respect to the total number of patients with changes in immunosuppressive therapy.
CNI: calcineurin inhibitor; MPA: mycophenolic acid (mycophenolate mofetil [MMF], mycophenolate sodium [MPS]); mTOR: mammalian target of rapamycin.

criteria and objective laboratory diagnostic
methods (Kappa coefficient: 0.45 [95% CI:
0.42-0.49]; 46.3% of patients without clinical
diagnosis of CRD had objective diagnosis
based on eGFR.

Following a physician’s clinical diagnosis
of CRD, renal biopsies were performed almost
exclusively in kidney transplant recipients
(29.8%; p < 0.0001). In addition, renoprotec-
tive treatment (angiotensin-converting enzyme
[ACE] inhibitors or angiotensin Il receptor
blockers [ARB]) was introduced in 28.5% of
patients with CRD (ranging from 12.2 t0 35.4%
for lung and kidney transplant recipients,
respectively; p < 0.0001) (Table 2).

At the time of a physician’s clinical CRD
diagnosis, the immunosuppressive regimen
was modified in 58.7% of patients, mostly
liver (89.6%) and lung (78.4%) transplant re-
cipients (p < 0.0001). The main changes were
based on a reduction or withdrawal of CNI
therapy (37.1% CNI reduction without any
other change, being significantly more frequent
[56.8%] among heart transplants [p = 0.0003]).
Besides, modifications to mycophenolic acid
(MPA) therapy or introduction of mammalian

target of rapamycin (mTOR) inhibitors were
carried out in 36.8% (21.6% heart vs. 48.8%
liver transplant recipients; p = 0.0003) and
18.4% (10.3% lung vs. 25.8% kidney trans-
plant recipients; p = 0.0003) of patients with
CRD in whom changes in immunosuppres-
sive therapy were undertaken, respectively
(Table 2).

Discussion

In our study, CRD emerged as a common
posttransplant complication either in recipients
of renal or nonrenal transplants, with a preva-
lence ranging from 32.4 to 78.9% depending
on the organ involved and the criteria applied,
which is consistent with previous evidences
that had already found CRD to be a frequent
long-term complication after solid-organ trans-
plantation®2,

Early recognition of renal dysfunction
following any solid-organ transplantation is
essential to establish a therapeutic strategy
aimed to delay or avoid the progression to
end-stage renal disease®'>' However, the
main finding of this pooled analysis is that
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CRD was significantly underdiagnosed when
applying physicians’ criteria. Almost half of
patients without clinical diagnosis of CRD had
objective diagnosis based on the estimation
of GFR using the MDRD-4 equation®. Our re-
sults indicate that physicians frequently rely
only on the less sensitive measure of in-
creased serum creatinine concentration as a
screening test for clinical diagnosis of renal
dysfunction in daily clinical practice, although
a more precise tool for detecting early renal
dysfunction can be obtained estimating the
GFR through creatinine-based equations'®16.

Despite the fact that the etiology of
chronic kidney disease in transplant recipi-
ents may be multifactorial, CNl-associated
nephrotoxicity significantly contributes to the
development of renal dysfunction over time,
either in nonrenal or renal transplant recipi-
ents'’, even though recent studies have
downplayed the importance of CNI nephro-
toxicity in late graft failure®19.

Interestingly, lung transplant recipients
showed double the prevalence of clinical
diagnosis of CRD compared to liver, heart
and renal transplantation, who all together
showed very close frequencies. In addition,
the difference between the prevalence of CRD
based on clinical or objective criteria was
lower in lung transplant recipients. These find-
ings suggest that monitoring of renal function
in daily clinical practice is more accurate in
lung transplantation, a procedure that usually
dictates the need for augmented CNI dosing
versus other solid-organ transplants. On the
other hand, CRD was less common in liver
transplant recipients, who are generally treat-
ed with lower CNI concentrations than recipi-
ents of other solid organs such as heart or
lung®®. In any case, CNI minimization proto-
cols or CNI withdrawals and conversion to
MPA or mTOR-based immunosuppressive
regimens have been shown to improve renal
function in kidney?'22 liver?3, heart®*?5 and
lung?®2” transplant patients. In our study, the

reduction or withdrawal of CNI therapy was
performed in nearly 54% of recipients with
clinical diagnosis of CRD, whereas MPA mod-
ifications and mTOR inhibitor introduction
were carried out in approximately 22 and 11%
of patients with clinical diagnosis of CRD, re-
spectively.

Although the beneficial effect of ACE
inhibitors or ARB in kidney transplant recipi-
ents is not yet well established?®2?, their intro-
duction may be beneficial in solid-organ
transplantation due to their potential to pre-
serve or improve renal function through renin-
angiotensin system blockade?%303" However,
the introduction of renoprotective treatment
after clinical diagnosis of CRD was moder-
ately low (only 29% of patients) in routine
clinical practice. Besides, determinations of
proteinuria were only undertaken in 56% of
patients with clinical diagnosis of CRD, and
renal biopsies to confirm renal dysfunction
were performed almost exclusively in kidney
transplant recipients with clinical criteria of
CRD (30%).

The current study has several strengths.
The large sample size, with consecutive sam-
pling procedure, is representative of daily
clinical practice regarding solid-organ trans-
plant populations in Spain. On the other hand,
the study design was retrospective and there-
fore subject to patient selection bias and inac-
curate data collection. Moreover, the use of
an abbreviated MDRD equation for GFR esti-
mation, albeit recommended to monitor GFR
in kidney® and heart'® transplant recipients,
carries some limitations depending on the
population sample3334, Finally, we did not col-
lect data about CNI dosing and once the
clinical diagnosis of CRD was established we
could not assess whether the changes in im-
munosuppressive therapy had any effects on
renal function.

In summary, our study confirms that
CRD is a common condition following solid-
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organ transplantation (eight years after trans-
plantation CRD affected 65% of kidney, liver,
heart, or lung transplant patients), and that
there is a noteworthy underestimation of the
clinical diagnosis by physicians due to the lack
of consensus on the definition of CRD in daily
clinical practice. The use of objective criteria,
such as eGFR, to diagnose CRD would allow
an earlier detection of renal dysfunction and
better therapeutic strategy.
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Appendix

Investigators of the ICEBERG Study Group who participated

in the study:

— Kidney transplantation: JM Cruzado, F Moreso, D Serén
(Hospital Universitari de Bellvitge, I'Hospitalet de Llobre-
gat, Spain); F Coféan, N Esforzado, F Oppenheimer (Hos-
pital Clinic, Barcelona, Spain); A Andrés, JM Morales, E
Gonzélez, E Gutiérrez (Hospital 12 de Octubre, Madrid,
Spain); A Alonso, C Fernandez, D Lorenzo, J Oliver (Hos-
pital Juan Canalejo, A Corufia, Spain); JF Crespo, L Pal-
lardo, A Sancho (Hospital Dr. Peset, Valencia, Spain); JM
Ferndndez-Reyes, M Heras, R Sanchez (Hospital General
de Segovia, Spain), | Beneyto, D Ramos, J Sanchez-
Plumed (Hospital La Fe, Valencia, Spain); C Gémez, J
Gonzélez-Cotorruelo, JC Ruiz (Hospital Marqués de Val-
decilla, Santander, Spain); JM Diaz, C Facundo, LL Guira-
do (Fundacio Puigvert, Barcelona, Spain); C Cantarell, LI
Capdevila, M Perelld (Hospital Vall d’Hebron, Barcelona,
Spain); MJ Gonzélez, L Jimeno, S Llorente (Hospital Vir-
gen de la Arrixaca, Murcia, Spain); MA Mufioz, D Regidor,
A Roca (Hospital Virgen de la Salud, Toledo, Spain); D
Burgos, V Lépez (Hospital Carlos Haya, Mélaga, Spain);
LM Baros, E Gémez-Huertas (Hospital Central de Astur-
ias, Oviedo, Spain); JJ Amenabar, JM Urbizu (Hospital
Universitario Cruces, Bilbao, Spain); R Gallego, L Hortal
(Hospital Doctor Negrin, Las Palmas de Gran Canaria,
Spain); A Franco, L Jiménez (Hospital General de Ali-
cante, Spain); F Llamas, E Gallego (Hospital General de
Albacete, Spain); B Bayés, R Lauzurica (Hospital Ger-
mans Trias i Pujol, Badalona, Spain), R Guerra, MA Pérez
(Hospital Insular de Gran Canaria, Las Palmas de Gran
Canaria, Spain); C Jiménez, A Sanz (Hospital La Paz,
Madrid, Spain); M Mir, JM Puig (Hospital del Mar, Barce-
lona, Spain); C Gonzalez, FJ Paul (Hospital Miguel Servet,
Zaragoza, Spain); E Gallego, J Garcia (Hospital Nuestra
Sefiora de Candelaria, Santa Cruz de Tenerife, Spain); T
Garcfa, M Rivero (Hospital Puerta del Mar, Cadiz, Spain);
A Alarcén, A Morey (Hospital Son Dureta, Palma de Mal-
lorca, Spain); D Hernandez, AP Rodriguez (Hospital Uni-
versitario de Canarias, Santa Cruz de Tenerife, Spain); J
Bravo, JM Osorio (Hospital Virgen de las Nieves, Grana-
da, Spain); N Garra (Fundacié Althaia, Manresa, Spain);
A Sanchez (Hospital Clinico San Carlos, Madrid, Spain);
A Mendiluce (Hospital Clinico de Valladolid, Spain); R
Romero (Hospital Clinico Universitario de Santiago de
Compostela, Spain); E Armada (Complexo Hospitalario
Cristal-Pifior, Ourense, Spain); P Errasti (Clinica Universi-
taria de Navarra, Pamplona, Spain); G Larraya (Hospital
Universitario Donostia, San Sebastian, Spain); JJ Plaza
(Fundacion Jiménez Diaz, Madrid, Spain); N Quintanilla
(Hospital Galdakao-Usansolo, Galdakao, Spain); M Rengel

(Hospital Gregorio Marafién, Madrid, Spain); E Luna (Hospi-
tal Infanta Cristina, Badajoz, Spain); E Pelaez (Hospital Pro-
vincial de Pontevedra, Spain); B Sanchez (Hospital Puerta
de Hierro, Madrid, Spain); R Marcén (Hospital Ramoén y
Cajal, Madrid, Spain); MD Navarro (Hospital Reina Soffa,
Cérdoba, Spain); | Gimeno (Hospital Txagorritxu, Vitoria,
Spain); R Ranero (Complexo Hospitalario Xeral-Calde,
Lugo, Spain); G Rodriguez (Complexo Hospitalario Uni-
versitario Xeral Cies, Vigo, Spain).

— Liver transplantation: | Herrero (Clinica Universitaria de
Navarra, Pamplona, Spain); X Xiol, T Casanovas, C Baliel-
las, J Castellote (Hospital Universitari de Bellvitge,
I'Hospitalet de Llobregat, Spain); JM Rodrigo, M Jiménez
(Hospital Regional Universitario Carlos Haya, Malaga,
Spain); L Gonzalez; M Rodriguez (Hospital Universitario
Central de Asturias, Oviedo, Spain), D Calatayud, JA Car-
rion, G Crespo (Hospital Clinic, Barcelona, Spain); JF
Castroagudin (Hospital Clinico Universitario de Santiago
de Compostela, Spain); JR Fernandez, J Bustamante
(Hospital Universitario Cruces, Bilbao, Spain); F Pérez, ME
Otén, A Moreno (Hospital Universitario Nuestra Sefiora de
Candelaria, Santa Cruz de Tenerife, Spain); C Jiménez, M
Abradelo, J Calvo (Hospital Universitario 12 de Octubre,
Madrid, Spain); MM Salcedo, D Rincén (Hospital General
Universitario Gregorio Marafién, Madrid, Spain); V Agu-
ilera, M Berenguer, M Prieto (Hospital Universitari i
Politecnic La Fe, Valencia Spain); MT Serrano, FA Garcia-
Gil (Hospital Clinico Universitario Lozano Blesa, Zaragoza,
Spain); | Bafios, A Noblejas (Hospital Universitario Puerta
de Hierro Majadahonda, Madrid, Spain); F Garcia, J
Graus, LC Blesa (Hospital Universitario Ramon y Cajal,
Madrid, Spain); E Diaz, F Nufiez (Hospital Reina Sofia,
Coérdoba Spain); G Sanchez (Hospital Universitario Rio
Hortega, Valladolid, Spain); F Suarez, A Otero (Hospital
Universitario A Corufa, A Corufia, Spain); | Bilbao, L Cas-
tells (Hospital Universitari Vall d’Hebron, Barcelona,
Spain); M Miras (Hospital Universitario Virgen de la Ar-
rixaca, Murcia, Spain); MA Lépez (Hospital Universitario
Virgen de las Nieves, Granada, Spain); MA Gémez, J
Serrano, JM Alamo (Hospital Universitario Virgen del
Rocio, Sevilla, Spain).

— Heart transplantation: F Pérez-Villa, E Roig (Hospital Clin-
ic, Barcelona, Spain); S Mirabet, V Brossa (Hospital de la
Santa Creu i Sant Pau, Barcelona, Spain); G Rabago, S
Mastrobuoni (Clinica Universitaria de Navarra, Pamplona,
Spain); L Almenar, L Martinez (Hospital La Fe, Valencia,
Spain); T Blasco, ML Sanz (Hospital Universitario Miguel
Servet, Zaragoza, Spain); MG Crespo-Leiro, MJ Paniagua
(Hospital Juan Canalejo, A Corufia, Spain); L de la Fuente
(Hospital Clinico de Valladolid, Spain); JF Delgado (Hos-
pital 12 de Octubre, Madrid, Spain); B Diaz, M Martin
(Hospital Central de Asturias, Oviedo, Spain); J Fernan-
dez-Yafiez, J Palomo (Hospital Gregorio Maranén, Ma-
drid, Spain); R Martin, JA Vazquez de Prada (Hospital
Marqués de Valdecilla, Santander, Spain); D Pascual
(Hospital Virgen de la Arrixaca, Murcia, Spain); J Segovia
(Hospital Puerta de Hierro, Madrid, Spain).

— Lung transplantation: MM de la Torre, JM Borro (Hospital
Universitario A Corufia, A Corufia, Spain); A Roman, C
Bravo, M Loépez, S Lépez, V Monforte (Hospital Vall
d’Hebron, Barcelona, Spain); R Laporta, P Usetti (Hospital
Puerta de Hierro, Madrid, Spain); JM Cifrian, S Fernandez
(Hospital Marqués de Valdecilla, Santander, Spain); F
Santos (Hospital Reina Sofia, Cérdoba, Spain).

— Novartis Pharma, Spain: M Guilera, G Guinea, N Saval.
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