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Background: To describe trends and outcomes during admission for solid organ transplants,
excluding lungs, in people with or without COPD in Spain (2001-2015).

Methods: We used national hospital discharge data to select all hospital admissions for
kidney, heart and liver transplants. We estimated admission rates stratified by COPD status.
We analyzed the Charlson Comorbidity Index, therapeutic procedures and outcomes.
Results: We identified 52,020 admissions (33,293 for kidney transplant, 3,937 for heart
transplant and 14,790 for liver transplant). Patients with COPD accounted for 2.5%, 4.2%
and 3.5% of kidney, heart and liver transplant patients, respectively. The number of kidney and
liver transplants increased among COPD patients over the study period, whereas the number of
heart transplants remained stable. In all cases, COPD patients were significantly older and had
more coexisting medical conditions than those without COPD. Among patients who underwent
a kidney transplant, there were no significant differences in the clinical characteristics analyzed
between the groups, but the overall in-hospital mortality (IHM) rate was significantly higher in
COPD patients than in those without COPD (2.22% vs 0.58%, p=0.008). There were no
differences for any of the study variables or for the IHM rate in patients who underwent a
heart transplant (14.63% in both groups). Among patients who underwent a liver transplant,
COPD patients had lower prevalences of infection and complications than those without
COPD. The IHM rate was also significantly lower in COPD patients than in non-COPD
controls who underwent a liver transplant (4.07% vs 8.91%, p=0.002).

Conclusion: COPD prevalence in patients undergoing renal, heart and liver transplants is
lower than it has been described in the general population. However, we did not find
differences in the clinical characteristics analyzed between COPD and non-COPD patients.
Furthermore, the THM rate was only higher in COPD patients who underwent a kidney
transplant but not in those undergoing a heart or liver transplant.
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Background

Solid organ transplantation is the therapy of choice for patients with end-stage organ
disease. The most frequently transplanted organs include the kidney, liver, heart, and
lung.' In recent decades, the rate of solid organ transplantation has significantly
increased worldwide.>” In addition, improved organ allocation, donor selection,

surgical techniques, and technology; refined corticosteroid and immunosuppressive
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regimens; and better diagnosis and treatment of complica-
tions have contributed to increasing the success rate of these
transplants.*>

As organ transplantation has become more common, the
average age of transplant recipients has increased, thus
increasing the potential for multiple comorbidities.® These
include chronic obstructive pulmonary disease (COPD),
which is a major public health concern and a leading
cause of morbidity and mortality worldwide, affecting
approximately 10% of the general adult population.”®

The prevalence and impact of COPD on the outcomes of
patients undergoing lung transplantation has been pre-
viously described.”'® Less well known is the prevalence
and influence of this disease in recipients of transplants of
other solid organs. However, it has been reported that
COPD patients may experience higher mortality rates and
may undergo fewer of some of these types of transplants.''
Furthermore, no definitive guidelines exist to guide when
these patients have levels of operative risk that are too high,
prohibiting safe transplantation.'?

Using the Spanish National Hospital Discharge
Database (SNHDD), we aimed to 1) examine the character-
istics and in-hospital outcomes of kidney, heart and liver
transplant patients among patients with or without COPD in
Spain from 2001 to 2015 and 2) compare the clinical vari-
ables and in-hospital outcomes between people with and
without COPD matched by sex, age and year who were
hospitalized for kidney, heart and liver transplants.

Methods
We performed a retrospective, observational study using
the SNHDD, which compiles all public hospital data,
covering more than 95% of hospital admissions. The
SNHDD includes patient variables (sex, date of birth),
admission and discharge dates, up to 14 discharge diag-
noses, and up to 20 procedures performed during the
hospital stay.'> We analyzed data collected between
January 1, 2001, and December 31, 2015. The SNHDD
uses the International Classification of Diseases, Ninth
Revision, Clinical Modification (ICD-9-CM) for coding.

We selected admissions for patients whose medical
procedures included kidney transplant (ICD-9-CM codes
55.6, 55.61), heart transplant (ICD-9-CM codes 37.51) and
liver transplant (ICD-9-CM codes 50.5, 50.51, 50.59) in
any procedure field.

We grouped admissions by COPD status. COPD suf-
ferers were defined as those with any of the following
ICD-9-CM codes in any diagnostic position: 490, 491,

491.0, 491.1, 491.2x, 491.8, 491.9, 492, 492.0, 492.8,
496; those without any of those codes were considered
non-COPD sufferers.

The clinical characteristics included information on
overall comorbidity at the time of discharge, which was
assessed by calculating the Charlson comorbidity index
(CCI)."* The calculation of the CCI was performed
excluding COPD as a disease.

Irrespective of position on the diagnoses or procedures
coding lists, we retrieved data about in-hospital infections
(ICD-9-CM codes: 997.39, 486, 99591, 995.92, 998.5,
998.51, 998.52, 998.53, 998.54, 998.55, 998.59, 998.50,
599.0, 008.45). We additionally sought specific complications
of the transplanted recipients or graft rejection (ICD-9-CM
code 996.8 and codes 996.81 for transplanted kidney; 996.83
for transplanted heart and 996.82 for liver transplant).

Additionally, we specifically identified the following pro-
cedures: hemodialysis/dialysis (ICD-9-CM codes 39.95,
54.98) and heart assist device implantation (ICD-9-CM
codes 37.6, 37.60, 37.61, 37.62, 37.63, 37.64, 37.65, 37.66,
37.67, 37.68).

We estimated the mean length of hospital stay (LOHS)
and hospital mortality (IHM). The IHM rate was defined
as the proportion of patients who died during admission
for each year of study.

Matching

To control for the possible confounding effects of age and
sex, we selected a matched control non-COPD patient for
each COPD patient who underwent each type of transplant.
The matching variables included age, sex, year of surgery
and province of residence. If more than one control was
available, the selection was performed randomly. We found
controls for over 98% of COPD patients (857/863 for lung
transplant165/167 for heart transplant and 516/525 for liver
transplant).

Statistical Analysis

A descriptive statistical analysis was performed for all
continuous variables and categories by stratifying patients
admitted for kidney, heart and liver transplant according to
COPD status.

Variables are expressed as proportions or as the means with
standard deviations. Time was categorized into five 3-year
periods.

For each recipient transplant (kidney, heart and lung),
we performed bivariable analyses according to COPD
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status using the y* test for linear trend (proportions), Fisher
exact text and ANOVA (means), as appropriate.

We constructed bivariable conditional logistic regres-
sion models to compare the study variables between
patients with COPD and the matched controls. The ana-
lyses were stratified according to the organ transplanted
(kidney, heart and liver).

Matching and statistical analyses were performed using
Stata version 10.1 (Stata, College Station, Texas, USA).
Statistical significance was set at p<0.05 (2-tailed).

Ethical Aspects

Data confidentiality was maintained at all times as patient
identifiers were deleted before the database was provided
to the authors to maintain patient anonymity. It is not
possible to identify patients on an individual level, either
in this article or in the database. Given the anonymous and
mandatory nature of the dataset, it was not necessary to
obtain informed consent or approval by the ethics commit-
tee, in accordance with Spanish law.

Results

From 2001 to 2015, we identified 33,293 admissions for
kidney transplants, 3,937 for heart transplants and 14,790
for liver transplants in Spain. Patients with COPD accounted
for 2.5% (n=863) of the total kidney transplant recipients,
4.2% (n=167) of the total heart transplant recipients and
3.5% (n=525) of the total liver transplant recipients.

Table 1 shows the demographic and clinical character-
istics and in-hospital outcomes of patients with kidney,
heart and liver transplants.

As shown in Table 1, the number of kidney and liver
transplants increased among COPD patients over the study
period, whereas the number of heart transplants remained
stable.

For all types of transplants, we found a male predomi-
nance (84.47% for COPD and 62.56% for non-COPD in
kidney transplants; 95.81% for COPD and 76.79% for
non-COPD in heart transplants; and 91.62% for COPD
and 71.59 for non-COPD in liver transplants; all p<0.05).

In COPD patients who underwent kidney transplanta-
tion, the mean age was 10 years older than that in those
without COPD (60.83; SD 10.23 vs 50.02; SD 15.2,
p<0.001). Patients with COPD had more coexisting med-
ical conditions according to the CCI (p<0.001).

Almost 20% of patients who underwent kidney trans-
plantation, in addition to COPD status, suffered infections,
and approximately 25% suffered complications of the

transplanted kidney or organ rejection. No differences
were found between the groups of patients in the use of
hemodialysis. The LOHS was similar (approximately 18
days in both groups), and the IHM rate was not signifi-
cantly different (2.2% in COPD and 1.38% in non-COPD
patients).

In patients who underwent heart transplantation, patients
with COPD were significantly older than those without
COPD (58.74 years vs 50.06 years) and had more comorbid-
ities (mean CCI 1.57 vs 1.43; p=0.030). No differences were
found between the groups of patients with regard to compli-
cations of the transplant (infections and complications of the
heart transplant or organ rejection). Approximately 26% of
patients, in addition to COPD, needed a heart assist device.
The LOHS was significantly lower in COPD patients than in
those without COPD (32.22 days vs 39.49 days). The crude
IHM rate was 14.37% in COPD patients and 17.69% in non-
COPD patients (p=0.887).

In patients who underwent liver transplantation,
patients with COPD were significantly older and had
more comorbidities than those without COPD, as shown
in Table 1. COPD patients had significantly lower rates of
infections and complications of the liver transplant than
non-COPD patients (9.71% and 17.71% vs 17% and
28.78%, respectively; both p<0.001). The LOHS was sig-
nificantly shorter in COPD patients than in those without
COPD (23.97 days vs 30.3 days; p<0.001). Non-COPD
patients had an IHM rate that was twice as high as that of
COPD patients (8.52% vs 4.19%; p<0.001).

Table 2—4 show the distributions and IHM rates strati-
fied according to the study variables in COPD patients and
matched non-COPD controls who underwent kidney
(Table 2), heart (Table 3) and liver transplants (Table 4).

After matching, patients who underwent kidney trans-
plants with and without COPD had no significant differ-
ences in the prevalence of any clinical characteristics
analyzed, including the LOHS. However, we found that
overall THM rate was significantly higher in COPD
patients than in the matched non-COPD patients (2.22%
vs 0.58%) (p=0.008). As shown in Table 2, this difference
was also significant for the 2013—15 period and in the >60
age group. The IHM rate was higher for men with COPD
than for men without COPD (2.21% vs 0.69%; p=0.023).

Table 3 shows the distribution and IHM rates for
patients with COPD and the matched controls who under-
went a heart transplant. After matching, no differences
were found for any of the study variables, the LOHS or
the IHM (14.63% in both groups).
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Table 2 Distribution And In-Hospital Mortality According To Study Variables Of COPD Patients And Matched Non-COPD Controls

With A Kidney Transplant

COPD Matched P IHM COPD IHM P
Non-COPD Matched-Non COPD
IHM, n (%) Total 857 857 19 (2.22) 5(0.58) 0.008
Year, n (%) 2001-03 123(14.35) 123(14.35) NA 2(1.63) 1(0.81) 0.571
2004-06 145(16.92) 145(16.92) 0(0) 1(0.69) -
2007-09 202(23.57) 202(23.57) 4(1.98) 2(0.99) 0.423
2010-12 167(19.49) 167(19.49) 1(0.6) 0(0) -
2013-15 220(25.67) 220(25.67) 12(5.45) 1(0.45) 0.017
Sex, n (%) Male 723(84.36) 723(84.36) NA 16(2.21) 5(0.69) 0.023
Female 134(15.64) 134(15.64) 3(2.24) 0(0) -
Age in years, mean (SD) 60.88(10) 60.88(10) NA 65.05(7.57) 68.8(7.79) 0.338
Age groups, mean (SD) <35 15(1.75) 15(1.75) NA 0(0) 0(0) -
35-49 95(11.09) 95(11.09) 0(0) 0(0) -
50-59 231(26.95) 231(26.95) 3(1.3) 1(0.43) 0.341
260 516(60.21) 516(60.21) 16(3.1) 4(0.78) 0.013
CCl, mean (SD) 1.51(0.68) 1.47(0.7) 0.600 1.95(0.85) 1.6(0.55) 0.398
CCl, n (%) 0-1 497(57.99) 528(61.61) 0.561 7(1.41) 2(0.38) 0.097
2 285(33.26) 259(30.22) 6(2.11) 3(1.16) 0.394
23 75(8.75) 70(8.17) 6(8) 0(0) -
Infection, n (%) No 683(79.7) 689(80.4) 0.708 10(1.46) 3(0.44) 0.147
Yes 174(20.3) 168(19.6) 9(5.17) 2(1.19) 0.056
Complications of transplanted No 646(75.38) 652(76.08) 0.735 15(2.32) 1(0.15) 0.008
kidney or rejection, n (%) Yes 211(24.62) 205(23.92) 4(1.9) 4(1.95) 0.967
Hemodyalisis/dyalisis, n (%) No 612(71.41) 622(72.58) 0.585 5(0.82) 1(0.16) 0.215
Yes 245(28.59) 235(27.42) 14(5.71) 4(1.7) 0.657
LOHS, mean (SD) 18.35(13.06) 19.14(15.82) 0.255 30.68(29.62) 26(18.85) 0.258

Notes: The P value for the difference between patients with COPD and matched controls was calculated with the bivariate conditional logistic regression model. NA: Not

applicable as this is a matching variable.

Abbreviations: CCl, Charlson Comorbidity Index; LOHS, length of hospital stay; IHM, in-hospital mortality.

As shown in Table 4, among the patients who underwent
liver transplantation, patients with COPD had lower preva-
lences of infection (16.47% vs 9.5%, p=0.001) and compli-
cations of transplanted liver (26.16% vs 18.02%, p=0.002)
than non-COPD controls. The mean LOHS was shorter in
patients with COPD (23.93 days vs 28.38 days; p=0.006).

We found that the IHM rate was significantly lower in
COPD patients than in the matched controls (4.07% vs
8.91%, p=0.002) who underwent a liver transplant. IHM
had lower values for men with COPD than for men with-
out COPD (4.01% vs 9.07%; p=0.002).

Discussion
Our study shows that the COPD prevalence in patients
undergoing kidney, heart and liver transplants is lower

than has been described in the general population.'®
Thus, patients with COPD accounted for 2.5%, 4.2% and
3.5% of kidney, heart and liver transplant recipients,
respectively. Nevertheless, the number of kidney and
liver transplants performed in patients with COPD
increased over the study period, whereas the number of
heart transplants remained stable.

Kent et al also demonstrated that COPD patients who
begin dialysis therapy in the United States experience
lower rates of kidney transplantation than those without
COPD.'' They reported that the prevalence of COPD was
7.5% overall and increased from 6.7 to 8.1% from 1995 to
2004. COPD correlated significantly with the following
factors: older age, cardiovascular conditions, cancer, mal-
and tobacco use.

nutrition, poor functional status,
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Table 3 Distribution And In-Hospital Mortality According To Study Variables Of COPD Patients And Matched Non-COPD Controls

With A Heart Transplant

COPD Matched P IHM COPD IHM P
Non-COPD Matched-Non COPD
IHM, n (%) Total 165 165 24(14.63) 24(14.63)
Year, n (%) 2001-03 32(19.39) 32(19.39) NA 3(9.38) 3(9.38) 0.999
2004-06 29(17.58) 29(17.58) 5(17.24) 4(13.79) 0.739
2007-09 36(21.82) 36(21.82) 7(19.44) 5(13.89) 0.530
2010-12 34(20.61) 34(20.61) 5(14.71) 6(17.65) 0.706
2013-15 34(20.61) 34(20.61) 4(11.76) 6(17.65) 0.423
Sex, n (%) Male 159(96.36) 159(96.36) NA 23(14.47) 22(13.84) 0.869
Female 6(3.64) 6(3.64) 1(16.67) 2(33.33) 0.512
Age in years, mean (SD) 58.69(6.5) 58.69(6.5) NA 56.67(7.67) 57.71(5.09) 0.3647
Age groups, mean (SD) <35 0(0) 0(0) NA 0(0) 0(0) -
35-49 15(9.09) 15(9.09) 4(26.67) 2(13.33) 0.423
50-59 67(40.61) 67(40.61) 9(13.43) 12(17.91) 0.410
260 83(50.3) 83(50.3) 11(13.25) 10(12.05) 0.819
CCl, mean (SD) 1.56(0.83) 1.45(0.8) 0.233 1.67(0.96) 1.33(0.64) 0.164
CCl, n (%) 0-1 89(53.94) 92(55.76) 0.279 13(14.61) 16(17.39) 0.258
2 51(30.91) 59(35.76) 6(11.76) 7(11.86) 0.571
23 25(15.15) 14(8.48) 5(20) 1(7.14) 0.306
Infection, n (%) No 143(86.67) 142(86.06) 0.879 19(13.29) 19(13.38) 0.981
Yes 22(13.33) 23(13.94) 5(22.73) 5(21.74) 0.936
Complications of transplanted No 124(75.15) 122(73.94) 0.786 14(11.29) 15(12.3) 0.808
heart or rejection, n (%) Yes 41(24.85) 43(26.06) 10(24.39) 9(20.93) 0.705
Heart assisst device, n (%) No 123(74.55) 111(67.27) 0.136 14(11.38) 12(10.81) 0.808
Yes 42(25.45) 54(32.73) 10(23.81) 12(22.22) 0.854
LOHS, mean (SD) 31.68(25.5) 33.92(29.72) 0.490 21.58(32.28) 31.42(41.56) 0.364

Notes: The P value for the difference between patients with COPD and matched controls was calculated with the bivariate conditional logistic regression model. NA: Not

applicable as this is a matching variable.

Abbreviations: CCl, Charlson Comorbidity Index; LOHS, length of hospital stay; IHM, in-hospital mortality.

Similarly, we also found that COPD patients who under-
went kidney transplantation were significantly older and
had more comorbidities than those without COPD."'
With regard to heart transplants, in a recent study in
which 45 patients who had received this type of transplant
only 2 had COPD
(4.4%).'® However, the Spanish Cardiac Transplant

were retrospectively evaluated,

Registry has reported an increase in the prevalence of
moderate-severe COPD in patients undergoing heart trans-
plantation, from 6% in the period 1984-1988 to 8.5% in
the period 2009-2013."7 It has previously been reported
that patients with pretransplant vascular disease compared
to those without vascular disease are older at the time of

the heart transplant and have more comorbidities,

including a history of COPD.'® Among the patients who
underwent heart transplantation in our study, COPD
patients had a higher mean age and more coexisting med-
ical conditions than those without COPD.

In relation to liver transplantation, Hourani et al pub-
lished a study of 116 consecutive patients admitted for
evaluation for this type of transplant and found that only
3% had airway obstruction.'” In contrast, Rybak et al
showed that 18% of new patients undergoing liver trans-
plant evaluation in the United Sates had COPD.*
However, 80% of COPD patients had the diagnosis of
this disease made for the first time during their liver
transplant evaluation. Older age and any history of smok-
ing increased the risk of COPD in this population. Among
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Table 4 Distribution And In-Hospital Mortality According To Study Variables Of COPD Patients And Matched Non-COPD Controls

With A Liver Transplant

COPD Matched P IHM COPD IHM P
Non-COPD Matched-Non COPD
IHM, n (%) Total 516 516 21(4.07) 8.91(46) 0.002
Year, n (%) 2001-03 88(17.05) 88(17.05) NA 5(5.68) 5(5.68) 0.998
2004-06 98(18.99) 98(18.99) 4(4.08) 13(13.27) 0.032
2007-09 93(18.02) 93(18.02) 3(3.23) 13(13.98) 0.022
2010-12 109(21.12) 109(21.12) 5(4.59) 10(9.17) 0.177
2013-15 128(24.81) 128(24.81) 4(3.13) 5(3.91) 0.739
Sex, n (%) Male 474(91.86) 474(91.86) NA 19(4.01) 43(9.07) 0.002
Female 42(8.14) 42(8.14) 2(4.76) 3(7.14) 0.657
Age in years, mean (SD) 56.81(7) 56.81(7) NA 57.62(6.79) 56.57(8.2) 0.609
Age groups, mean (SD) <35 2(0.39) 2(0.39) NA 0(0) 1(50) -
35-49 77(14.92) 77(14.92) 2(2.6) 8(10.39) 0.080
50-59 232(44.96) 232(44.96) 9(3.88) 20(8.62) 0.034
260 205(39.73) 205(39.73) 10(4.88) 17(8.29) 0.167
CCl, mean (SD) 1.78(0.77) 1.79(0.78) 0.902 1.38(0.67) 1.85(0.84) 0.028
CCl, n (%) 0-1 199(38.57) 205(39.73) 0.964 13(6.53) 20(9.76) 0.206
2 231(44.77) 220(42.64) 7(3.03) 13(5.91) 0.145
23 86(16.67) 91(17.64) 1(1.16) 13(14.29) 0.012
Infection, n (%) No 467(90.5) 431(83.53) 0.001 17(3.64) 31(7.19) 0.022
Yes 49(9.5) 85(16.47) 4(8.16) 15(17.65) 0.139
Complications of transplanted No 423(81.98) 381(73.84) 0.002 14(3.31) 30(7.87) 0.002
liver or rejection, n (%) Yes 93(18.02) 135(26.16) 7(7.53) 16(11.85) 0.571
LOHS, mean (SD) 23.93(26.62) 28.38(23.34) 0.006 26.1(29.64) 44.07(44.82) 0.098

Notes: The P value for the difference between patients with COPD and matched controls was calculated with the bivariate conditional logistic regression model NA: Not

applicable as this is a matching variable.

Abbreviations: CCl, Charlson Comorbidity Index; LOHS, length of hospital stay; IHM, in-hospital mortality.

the patients who underwent liver transplantation in our
study, COPD patients were also significantly older than
those without COPD.

The low prevalence of COPD in patients undergoing
kidney, heart and liver transplants in our study suggests
that this disease is considered a possible contraindication
for the surgery. However, we did not find differences in the
clinical characteristics analyzed between COPD and non-
COPD patients. Furthermore, COPD was associated with a
higher IHM only in patients undergoing kidney transplant,
although the figures were very low in both groups, but not
in those undergoing a heart or liver transplant.

Kent et al also found, among patients who began
dialysis therapy in the United States and subsequently
received a kidney transplant, that the mortality risk was
significantly higher for those with COPD.!" This disease

has also been identified as a predictive feature of 5-year
mortality in patients referred for kidney transplantation.?'
In any case, as Laging et al have previously indicated,
patient survival after kidney transplantation is remarkably
good, so patients with extensive comorbidities should still
be considered for this type of transplant.*

It has been described that COPD is an added risk factor for
mortality in patients undergoing heart transplantation in the
surgical period and a factor contributing to a poor prognosis in
the future.”> However, COPD patients undergoing heart trans-
plantation in the present study did not have a higher IHM rate
than those without COPD. In contrast, Stepanova et al showed
that COPD was independently associated with a lower post-
transplant survival rate in the period 1995-2013.%

In patients undergoing liver transplantation in our study,
the presence of COPD was associated with a lower [HM rate.

International Journal of Chronic Obstructive Pulmonary Disease 2019:14

submit your manuscript

2241

Dove


http://www.dovepress.com
http://www.dovepress.com

de Miguel-Diez et al

Dove

Similarly, Rybak et al did not find differences in short-term
survival in patients with advanced liver disease undergoing
lung transplant evaluation.”® Conversely, in a cohort of 624
patients, Volk et al demonstrated that pretransplantation
COPD independently contributed to decreased post-trans-
plantation survival (median follow-up time of 4.3 years).*

The strength of our findings lies in the large sample size,
with data from more than 50,000 transplants, the 15-year
recruitment period covering the population of an entire coun-
try, and the standardized methodology, which has been used
to investigate COPD and its complications in Spain and
elsewhere.”® However, our study also has some limitations.
Our data source was the SNHDD, an administrative database
that contains discharge data for hospitalizations in Spain and
necessarily relies on the information that physicians include
in the discharge report. Therefore, we were unable to analyze
the impacts of other variables that may play a role in post-
transplant survival, including spirometric values, nutritional
status, psychological factors or adherence to medications.
Another relevant limitation is the lack of information on the
duration or severity of COPD (including FEV1 wvalues),
which could be selection criteria for transplant indication.
Thus, we cannot rule out the possibility that subjects with
milder disease were included in the transplant protocols,
whereas the more severe patients were excluded.

Despite these limitations, our study has addressed
major issues related to solid organ transplantations.

In conclusion, our study indicates that the COPD pre-
valence in patients undergoing kidney, heart and liver
transplants is lower than has been described in the general
population, suggesting that this disease is considered a
possible contraindication for surgery. However, we did
not find differences in the clinical characteristics analyzed
between COPD and non-COPD patients. Furthermore, we
found that COPD only increased the IHM rate in patients
undergoing kidney transplant, although the figures were
very low regardless of the presence or absence of COPD.
Screening and appropriate management may be warranted
to minimize the short- and long-term impact of COPD on
patients undergoing solid organ transplantations.

Abbreviations

CCI, Charlson comorbidity index; COPD, chronic obstructive
pulmonary disease; ICD-9-CM, International Classification of
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