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Clin Transplant.

Abstract: The study of gender differences may lead into improvement in patient care. We have
aimed to identify the gender differences in heart transplantation (HT) of adult HT recipients in
Spain and their evolution in a study covering the years 1993-2017 in which 6740 HT (20.6% in
women) were performed. HT indication rate per million inhabitants was lower in women,
remaining basically unchanged during the 25-year study period. HT rate was higher in men,
although this decreased over the 25-year study period. Type of heart disease differed in men vs.
women (p<0.001): ischemic heart disease 47.6% vs 22.5%, dilated cardiomyopathy 41.3% vs
34.6% or other 36% vs 17.8%, respectively. Men were more frequently diabetics (18 vs 13.1%
p<0.001), hypertensives (33.1 vs 24% p<0.001) and smokers (21.7 vs 12.9% p<0.001),
respectively. Women had more pre-HT malignancies (7.1 vs 2.8% p<0.001) and their clinical
status was worse at HT due to renal function and mechanical ventilation. Adjusted survival
(p=0.198) and most of the mortality-related variables were similar in men and women. Death
occurred more frequently in women due to rejection (7.9 vs 5.1% p<0.001) and primary failure

(18.2 vs 12.5% p<0.001) and in men due to malignancies (15.1 vs 6.6% p<0.001).
Keywords: heart transplant, gender, women, trend.
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Introduction

Many differences exist in human structure, metabolism and function between men and
women'. These differences must be considered when evaluating any medical condition or therapy
applied due to the variability of clinical presentation, diagnosis and/or response to treatments
between genders?. Special interest is currently being placed on the study of the differences
between men and women as a potential field of improvement in the diagnosis, treatment and likely

prognosis of patients?.

Heart transplant (HT) is the gold standard of treatment for selected heart failure (HF)
patients refractory to optimal therapy with poor prognosis in the absence of significant
comorbidities 4. Although much research has been done to study different aspects of HT, gender
differences have received little attention so far 72 and most studies have mainly addressed donor
recipient matching!®-12, It is necessary to have reliable information on the differences in HT by

gender and to identify gaps in knowledge and needs of prospective studies.

Spain's public health service provides total population coverage in which HT is offered on
an equal opportunity basis for everyone. Moreover, it has a National Transplantation Organization
that promotes and coordinates donations all over the country. Spain's model has been highlighted
as one of the most efficient in terms of transplants per million inhabitants!3!4. Furthermore, the
quality of the HT information is outstanding due to the Spanish National Registry of Heart

Transplantation that includes all the procedures performed since this activity began in 198415,

Our aim has been to provide updated information on the evolution of the differences in HT by

gender over the last 25 years.

Materials and Methods
Data source

The Spanish Heart Transplantation Registry is a prospective database promoted by the Heart
Failure Working Group of the Spanish Society of Cardiology. It contains detailed clinical
information on all HT procedures performed in Spain from 1984 to the present time. The registry
is updated on a yearly basis with data supplied from all the country's transplant centers. This
database has been described elsewhere!6. The Spanish Heart Transplantation Registry has been

approved by the Ethics Committees of all the participating centers for investigational purposes.
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For the present study, we included all patients aged >18 years who underwent HT in Spain
from 1 January 1993 to 31 December 2017. Vital status and cause of death as of 31 December
2017 are known for all subjects. Cause of death was locally adjudicated in each participating
center. In order to calculate transplantation rate, the number of residents in Spain in each year of

the study was obtained from the Spanish National Institute of Statistics.
Statistical analysis

Quantitative and categorical variables are summarized as mean = standard deviations and
percentages, respectively. The annual crude transplantation rate was calculated dividing the
number of HT by the total number of residents shown in the statistics of the National Institute for
each age span of the study. Transplantation rates adjusted for age were calculated by the direct
method using the July 2005 Spanish population as a reference. Trends in transplantation rates
(1993-2017) were determined by joinpoint regression analysis and annual percentage change with
95% confidence intervals were calculated. The joinpoint model is a methodology for modeling
trends over time using connected linear segments, usually on a logarithmic scale. The joint point
refers to the point in which trends change from the previous segment to the next one!’. Confidence

intervals above and below 1 were considered statistically significant (p<0.05).

The Kendall's tau-b correlation was used to analyze the trends in the proportion of female
recipients during the observation period. Trends in baseline and transplant characteristics for both
males and females were visually plotted and analyzed across 5-year intervals (1993-1997, 1998-
2002, 2003-2007, 2008-2012, 2013-2017), with year categories regressed as an ordinal variable.
Generalized regression models were used to assess the between-gender differences in temporal
trends for recipient, donor and transplant characteristics. The models considered time span, gender
and interaction time x gender as independent variables. The interaction term provides an
estimation of the between-gender differences in the slope of the regression line. Generalized linear
regression was used for dependent quantitative variables, negative-binomial regression for

dichotomous variables and multinomial logistic regression for categorical variables.

The Chi-squared test was used to analyze the differences between males and females in
causes of death. Significance for each individual cause of death was calculated via the
standardized corrected residuals (chi-squared equals squared residuals, 1 degree of freedom) using
Bonferroni’s correction for multiple comparisons. Unadjusted survival for each gender was

estimated by the Kaplan-Meier method, and the difference between curves by the Log-rank test.
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Multivariate relation with survival, including gender, was evaluated by Cox regression analysis. In
the multivariate analysis, all the variables reaching statistical significance in the univariate
analysis were included. No imputation was made for missing data.

Significance level was established at a p value of 0.05. All analyses were carried out with
SPSS 21.0 package. Joinpoint regression was analyzed with Joinpoint Regression Program.

Version 4.0.4. May 2013; Statistical Research and Applications Branch, National Cancer Institute.

Results

In the last 25 years, 6740 HT procedures were performed in 16 centers. Of these, 20.6% were
female and 79.4% male recipients. Characteristics of the study population stratified by gender are
shown in table 1. Temporal trends in selected variables for both genders and the total population

are summarized in table 2.

Transplantation rate in females showed a slight non-significant increase, without
joinpoints, throughout the study period (from 3.23 procedures per 10° residents in 1993 to 4.98
procedures per 10° residents in 2017. On the other hand, transplantation rate in males declined
from 18.8 procedures per 10° residents in 1993 to 13.1 procedures per 10° residents in 2017,
overall. Three joinpoints were identified (1996, 1999 and 2011). A significant decrease for the
1999-2011 time span and a significant increase for 2011-2017 time span were observed. Changes
in the earlier time spans were not significant (Figure 1). Consequently, the proportion of female
recipients significantly increased from 16.9% (1993-1997) to 25.5% (2013-2017) (p<0.001)
(Table 2).

Gender related differences (table 1)

Female recipients were significantly younger and received combined transplants twice as often as

men.

Men had a worse cardiovascular risk profile (with higher rates of diabetes, hypertension
and smoking habit) and a twofold prevalence of pulmonary obstructive disease and triple

prevalence of peripheral vascular disease.

Women had malignancies pre-HT more frequently, worse renal function and required

mechanical ventilation at the time of HT more often.
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However, pulmonary vascular resistance, previous cardiac surgery, use of circulatory

support, urgent transplant, ischemic time and bicaval technique were similar between genders.

Cerebrovascular disease and other causes of donor’s death were more frequently observed
in female than in male recipients (p=0.002 and p<0.001, respectively), while traumatic donor’s

death was more frequent in male recipients (p<0.001).

HT indication was mainly due to ischemic heart disease (IHD) in males (p<0.001
compared with females) whereas dilated cardiomyopathy (DCM) and non-ischemic/non-dilated
cardiomyopathy (referred as ‘other’) were the most frequent HT indication in female recipients
(p<0.001 compared with males). Other etiologies predominant in women included valvulopathies
(10% vs 7.1%), congenital heart disease (4.3% vs 1.7%), hypertrophic cardiomyopathy (6.6% vs
2.2%), restrictive cardiomyopathy (7.3% vs 2.1%) and myocarditis (2.3% vs 1%). Re-

transplantation accounted for 2.2% of the cases with uniform gender distribution.
Temporal trends (Table 2)

We found significant changes in several baseline characteristics over the 25-year period of the
study. Significant increases in the prevalence of diabetes mellitus, pre-HT neoplasia, need of
mechanical ventilation, urgent transplant, use of circulatory support Extracorporeal membrane
oxygenation (ECMO) and ventricular assist devices (VAD)), donor age, cerebrovascular disease
as donor’s cause of death, use of bicaval technique and ischemic time were observed in the overall
population (p<0.001 for all trends). Likewise, transplant indication by non-dilated, non-ischemic
cardiomyopathy showed a significant increase over time, mirrored by a significant decrease in

[HD as primary indication.

However, we have found significant gender differences in some of the time spans with
more of the HT being done due to "other" heart diseases (i.e. restrictive cardiomyopathy,
congenital heart disease, hypertrophic cardiomyopathy, etc.). This increase in the indication of
heart transplant under the category of "other" was due to a decrease in IHD in men and a decrease
in DCM in women. Males showed a more striking increase in urgent transplant, mainly due to the
use of ventricular assist devices. Females showed a reduction in the presence of moderate to
severe renal dysfunction while a slight increase was observed in males. A significant decrease in

recipient/donor gender mismatch was only found in female recipients.

Outcomes
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Median follow-up was 5.71 years (interquartile range, 11.3 years) in females and 4.74 years
(interquartile range, 11.25 years) in males (p=0.007). Results of the univariate and multivariate
Cox regression analysis are summarized in table 3. The univariate analysis showed that there was
a significant improvement in survival over the 25 years. After multivariate adjustment, only the
2013-2017 period reached statistical significance compared with 1993-1998 period. Female
gender was associated with better survival by Kaplan-Meier analysis (Figure 2A). However, the
multivariate analysis found a similar survival rate for women and men (Figure 2B). Variables
related independently with impaired survival were recipient age (>40 compared with <40 years),
primary diagnosis (other etiologies compared with DCM), presence of pretransplant diabetes and
peripheral vascular disease, glomerular filtration rate <45 mL/min/1.73 m?, need of ventilatory
support prior to HT, cancer diagnosis prior to HT, use of pretransplant circulatory support (ECMO
compared with no mechanical support), donor age (>40 years compared to <40 years), gender
mismatch (male recipient/female donor) and ischemic time (>240 minutes compared with <120
minutes). We also analyzed variables independently related to mortality segregated by gender
(table 4). A bad outcome of female recipients was related to hypertension and mechanical
ventilation while in men it was related to diabetes, pre-HT ECMO, donor age, donor recipient
mismatch, longer ischemic time and a protective effect of HT in recent years. Both genders had
worse survival related to recipients age (older than 60 yr. in females and older than 40 yr in
males), etiology (non-DCM in females and other etiologies in males), glomerular filtration rate

<45 mL/min/1.73 m? and pre-HT malignancies.

Cause of death differed significantly between genders. Female recipients died more
frequently due to primary graft failure and acute rejection than male recipients. On the other hand,

males died more frequently than females by end-stage malignancy (figure 3).

Discussion

Although gender differences have been studied in some medical conditions and have led to the
proposal of improvements in the assessment of the diagnosis and treatment of, for example,
ischemic heart disease'®, up to now, little attention has been given to gender differences in HT so
that good quality information is lacking. At the time we began to write this article, we could only
find one substudy within a study in the literature in which the patients had been screened for

another reason 3. Another study compared post-transplanted men and women, and provided an
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analysis of patients. However, it did not include many variables so that its statistical significance is
poor’. In October 2019, more information became available with an analysis from the
International Registry of Heart and Lung transplant. This analysis discussed the differences
between men and women and focused on the long-term outcome analysis through a propensity
score matching’. Our study may serve as a complement to the available information on gender
differences in HT as it provides extensive statistical data on the evolution of HT over a 25-year

period.

The main findings of our study are that there are fewer HT in women than in men. Women
show different heart diseases, clinical profile and post-HT morbidity and mortality. Nonetheless,

the long-term prognosis does not differ between genders.

Women account for less than one third of HT'®!%, a similar proportion being described in
studies of patients on the waiting 1ist?® and in patients receiving a ventricular assist device?!.
Women represent 40% of HF with reduced ejection fraction, have a better cardiovascular risk
profile and less IHD at younger ages!®. These factors may result in a lower need of HT in women
in the most frequent etiologies due to a lower incidence of the disease but also because the clinical
course of HF seems to be less aggressive in women??24, HF in women at advanced ages typically
occurs with preserved ejection fraction, which affects the age in which women are considered for
HT. In our series, HT in women was more frequent in the 40-59 year group (54.1%) but not in
recipients above 60 years (26.6%), which is probably not old enough to reflect the higher HF
incidence shown in general population®>2°. The increase in the percentage of HT in women over
the years is due to unusual etiologies and reflects a general trend to expand HT indication to any
advanced stage heart failure patient independently of the underlying heart disease as has been
recommended?’. In fact, an increase in other heart conditions as a cause of HT is also seen in men.
However HT indication per million inhabitants has remained stable for women throughout the 25
years of the study and the increase in the percentage of HT in women reflects a lower HT
indication per million inhabitants in men attributable to improvements in IHD prognosis due to the

systematic revascularization strategy in acute myocardial infarction through this time frame?3.

There are significant differences between the clinical profile of men and women. The
cardiovascular risk profile in men is worse than in women as could be expected due to the higher
rate of IHD etiology as well as higher peripheral vascular disease and Chronic Obstructive

Pulmonary Disease (COPD). The decrease of IHD over the years can be easily explained as has
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been pointed out previously. Women have lower IHD rate because of protective estrogenic

hormones that delay coronary disease development to older ages's.

It stands out that all the factors that were related to the treatment indications such as use of
circulatory support, immunosuppression regimen, priority of HT and re-transplantation rate were
similar and had a similar evolution over time in regards to both woman and men. In contrast to
other therapies in Cardiology'®, this suggests that this procedure could be applied equally to both

genders in any advanced stage HF patient with poor short term prognosis.

HT indication must be considered according to type and severity of underlying cardiac
disease, but also in regards to significant comorbidities associated to a poorer HT prognosis*%. In
our study, the men were older and had more cardiovascular risk factors and significant
comorbidities (COPD and peripheral vascular disease) while women more frequently had
mechanical ventilation and renal failure. The sum of these comorbidities resulted in a similar
adjusted long-term survival, this being a good indicator of a balanced indication of HT between
genders. However, future studies are still needed to determine if the management of women

should be handled differently to avoid a worse clinical status and renal function at the time of HT.

Previous publications have focused their attention on mortality associated to donor and
recipient gender mismatch’122%39, Our study has shown the gender mismatch proportion to be
stable over time in the overall population. Females have a higher proportion of donor-recipient
gender discrepancy that diminishes over time and males have a lower proportion that increases
over the 25 years. The reason may be that since the onset of the heart transplant activity, results
have been worse in male recipients who have received a heart transplant from a female donor, a
fact that must be considered as a key factor in donor-recipient matching. Furthermore, the shortage
of donors in the last decade and increase of female donors has made it necessary to accept higher
risk combinations to ameliorate HT demand in sicker patients as reflected in the increase of urgent
HT, increased use of mechanical circulatory support and increase in ventilatory support at the time

of HT.

Although gender differences in mortality for patients on the waiting list for HT have
recently been highlighted!, our study has shown that mortality in men and women after HT is
similar, as shown in the study by Moayedi Y, Fan CPS, Cherikh WS, et al. °.) Although it has
been suggested that transplant prioritization criteria should account for gender disparity due to a

higher mortality of women on the waiting list 2, we have not found any gender differences in
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post-HT follow-up. Post-HT survival in women and men is similar when evaluated within a
scenario that reduces socioeconomic factors (due to public health global system) and registry

selection bias (due to Nationwide Registry).

As some of the HT prognosis variables differ between genders, this must be considered
when approaching the study of gender differences in HT. This is important, for example, in the
management of HF worsening with mechanical ventilation and mechanical circulatory support by

gender.

A biological explanation may exist for the differences in causes of death between men and
women. There are gender disparities in the immune system with more intense response in
women’2. Beyond this and as a consequence of motherhood, women have a higher risk of
sensitization that requires a specific approach in the pre-transplant study3*34. Furthermore, gene
expression, found to differ between men and women, seems to play a role in prediction of future
clinical events in HT recipients 3°. This biological variability also explains the higher percentage
of malignancy in men and rejection in women. It may be of interest to include a study on gender-

adjusted immunosuppressive strategy from now on.

We cannot explain why we found that primary graft failure was more frequent as a cause
of death in women than in men Thus, future studies would be necessary to analyze what the
difference in risk factors and treatment of primary graft failure by gender are in order to improve

outcome in one of the worse HT complications.

Among the limitations of our study are that it is based on a retrospective analysis and the
particular HT scenario in our country (with less VAD use for example) that may lead to different
results available from other countries. We have focused this study on HT outcomes, and we have
not assessed mortality on the waiting list. This fact prevents the extrapolation of the results to
advanced stage HF patients whose mortality has not been addressed. The segregated analysis of

mortality predictors could have led to a loss in statistical power, especially for female gender.

Heart transplant is performed less frequently in women with similar long-term results. A
better knowledge on the impact of gender disparity in clinical practice would help to understand
the need to adjust therapies or to develop different strategies in men and women. More research is
needed to fully understand why HT is less frequent in women, if adjusted results differ by gender

and how observed biological variabilities translate to clinical changes in HT in men and women.
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Tablel

Female Male P
(n=1386) (n=5354) Value
Age (years)” 54.0 (44, 61) 56 (49, 62) <0.001
Etiology (%) <0.001
Dilated 41.3 34.6
Ischemic 22.5 47.6
Others 36.2 17.8
Diabetes (%) 13.1 18.0 <0.001
Hypertension (%) 24.1 33.1 <0.001
COPD (%) 6.7 12.3 <0.001
Peripheral vascular disease (%) 2.5 7.4 <0.001
Pre-transplant malignancy (%) 7.1 2.8 <0.001
GFR (ml/min/1.73 m?)* 64.0 (48.7, 83.8) 68.7 (52.3, 86.7) 0.01
Pulmonary vascular resistance (WU)* 2.0(1.3, 3.0 2.0(1.3,2.9) 0.10
Pre-transplant cardiac surgery (%) 26.0 28.1 0.25
Pre-transplant infection (%) 9.8 11.5 0.041
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Pre-transplant mechanical ventilation

14.8 11.1 0.004

(%)
Combined organ transplantation (%) 3.3 1.8 0.01
Pre-HT circulatory support (%) 0.26

None 78.0 77.8

IABP 12.5 13.8

ECMO 4.3 3.1

VAD 52 53
Urgent transplant (%) 30.5 29.5 0.88
Cold ischemic time (min)* 200 (147, 240) 195 (145, 237) 0.26
Surgical technique (bicaval) (%) 499 46.7 0.97
Donor age (years) * 39 (24, 49) 37 (25, 47) 0.07
Donor Cause of death (%) <0.001

Trauma 32.5 41.1

Cerebrovascular disease 42.0 37.7

Other 25.5 21.2
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Gender donor/recipient mismatch (%) 47.5 26.3 <0.001

COPD, Chronic Obstructive Pulmonary Disease; ECMO, extracorporeal membrane oxygenation; GFR, glomerular filtration rate; IABP, intra-
aortic balloon pump; VAD, ventricular assist device; WU = Wood units.

*Data expressed as median (25", 75" quartiles)
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Table 2

1993-1997 [1998-2002 |2003-2007 {2008-2012 |2013-2017 Total P P P
Mm=1375) | (n=1604) | (n=1297) | (n=1187) | (n = 1277) | (n = 6740) Time Gender |Time*Gender|
Recipient Gender (%) <0.001 <0.001
Female 16.9 17.9 19.3 24.5 25.5 20.6
Male 83.1 82.1 80.7 75.5 74.5 79.4
Recipient Age (yr.)" 0.25 0.003 0.15
Female 55.0 54.0 53.0 54.0 51.5 54.0
(13.7) (16.0) (17.0) (17.0) (19.2) (17.0)
Male 55.0 55.0 55.0 57.0 56.0 56.0
(11.0) (13.0) (14.0) (14.0) (15.0) (13.0)
Total 55.0 55.0 55.0 56.0 56.0 55.0
(12.0) (13.0) (15.0) (14.0) (16.0) (14.0)
Etiology (%) <0.001 <0.001 <0.001
Female
Dilated 52.2 41.8 36.4 40.5 37.4 41.3
Ischemic 22.0 26.5 16.4 22.7 23.9 22.5
Others 25.9 31.7 47.2 36.8 38.7 36.2
Male
Dilated 32.7 34.9 35 34.9 35.9 34.6
Ischemic 52.5 50.0 44.7 46.3 42.7 47.6
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Others 14.8 15 20.3 18.8 21.5 17.8
Total
Dilated 36.0 36.2 35.2 36.3 36.3 36.0
Ischemic 473 45.8 39.2 40.5 37.9 42.4
Others 16.7 18 25.5 23.2 25.8 21.6
Diabetes (%) <0.001 <0.001 0.056
Female 10.5 15.4 10.9 11.8 15.5 13.1
Male 10.7 15.1 18.5 20.8 27.1 18.0
Total 10.7 15.1 17.0 18.6 24.1 17.0
Glomerular Filtration Rate < 45 mL/min/1.73 m> (%) 0.117 0.01 0.015
Female 21.7 11.7 28.6 17.5 15.9 18.4
Male 13.0 13.7 13.3 14.2 15.7 14.2
Total 14.3 13.4 16.2 15 15.8 15.1
Hypertension (%) 0.15 <0.001 0.095
Female 23.1 26.0 23.0 26.6 21.9 24.1
Male 28.3 27.9 31.8 40.6 40.4 33.1
Total 27.4 27.6 30.1 37.1 35.7 31.3
COPD (%) 0.04 <0.001 0.30
Female 10.9 6.9 4.1 53 6.8 6.7
Male 13.1 12.2 11.5 10.5 14.0 12.3
Total 12.8 11.2 10.1 9.2 12.1 11.1
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Peripheral vascular disease (%) 0.49 <0.001 0.51
Female 1.4 1.4 2.4 3.1 3.5 2.5
Male 7.4 7.5 7.5 7.4 7.5 7.4
Total 6.4 6.4 6.5 6.3 6.5 6.4

Pulmonary Vascular Resistance > 2.5 (%) 0.66 0.42 0.71
Female 37.4 34.6 35.2 40.4 32.5 35.9
Male 36.5 31.2 36.5 329 33.9 34.1
Total 36.6 31.8 36.3 34.7 33.5 34.5

Pretransplant infection (%) <0.001 0.041 0.223
Female 34 10.9 11.8 10.8 10.8 9.8
Male 5.8 10.4 11.3 13.7 17.7 11.5
Total 54 10.5 11.4 13.0 16.0 11.2

Pretransplant cardiac surgery (%) 0.129 0.25 0.65
Female 30.2 21.6 27.4 25 26.8 26
Male 29.9 26 25.9 26.6 33.1 28.1
Total 29.9 25.2 26.2 26.2 31.5 27.7

Mechanical ventilation (%) 0.001 0.004 0.478
Female 11.4 13.1 14.9 20.4 13.6 14.8
Male 8.2 9 12 13.7 14 11.1
Total 8.7 9.7 12.6 15.4 13.9 11.9

Combined organ transplant (%) 0.99 0.84 1.0
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Female 0.0 4.2 4.4 4.1 34 33
Male 0.9 2.6 2.4 1.7 1.5 1.8
Total 0.7 29 2.8 23 2.00 2.1
Pretransplant malignancy (%) <0.001 <0.001 0.43
Female 6.2 3.5 6.5 9.6 9.3 7.1
Male 1.5 2.1 2.5 3.7 4.8 2.8
Total 2.3 2.3 33 5.2 6.0 3.7
Urgent transplant (%) <0.001 0.88 0.012
Female 21.7 26.1 28 35.7 37.7 30.5
Male 19.5 22.8 30.5 31.9 473 29.5
Total 19.9 234 30 32.9 44.9 29.7
Circulatory support prior to HTx (%)
Female <0.001 0.26 0.01
None 88.2 85.8 81.0 72.3 67.5 78.0
IABP 9.9 11.7 14.9 14.2 11.3 12.5
ECMO 0.9 0.0 2.8 5.9 10.1 43
VAD 0.9 2.5 1.2 7.6 11.0 5.2
Male
None 89.4 87.0 77.7 72.0 57.6 77.8
IABP 9.7 12.0 20.3 17.0 11.1 13.8
ECMO 0.2 0.1 0.7 5.1 11.1 3.1
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VAD 0.6 1.0 1.4 59 20.3 53
Total
None 89.2 86.8 78.3 72.1 60.1 77.9
IABP 9.8 11.9 19.2 16.3 11.1 13.5
ECMO 0.3 0.1 1.1 53 10.8 33
VAD 0.7 1.3 1.3 6.3 17.9 53
Donor age (yr.)" <0.001 0.22 0.16
Female 25.0 33.0 38.0 42.0 49.0 39.0
(18.0) (24.0) (23.3) (18.8) (16.3) (25.0)
Male 29.0 32.0 35.0 43.0 47.0 37.0
(19.0) (22.0) (21.0) (19.0) (17.0) (22.0)
Total 28.0 33.0 35.0 43.0 48.0 37.0
(19.0) (22.0) (21.0) (19.0) (17.0) (23.0)
Gender Recipient/Donor mismatch (%) 0.39 <0.001 <0.001
Female 59.5 53.0 51.2 44.0 34.7 47.5
Male 25.5 25.0 23.9 25.3 32.5 26.3
Total 31.3 30.0 29.1 29.9 33.0 30.7
Donor cause of death (%) <0.001 <0.001 0.56
Female
Trauma 47.8 38.3 38.8 22.3 20.6 32.5
CVD 33.2 34.5 36.8 54.6 47.5 42.0

This article is protected by copyright. All rights reserved




Other 19.0 27.2 24.4 23.0 31.9 25.5
Male
Trauma 55.5 47.2 42.1 32.9 22.2 41.1
CVD 30.3 323 33.8 43.4 52.8 37.7
Other 14.3 20.5 24.1 23.7 25.0 21.2
Total
Trauma 54.2 45.6 41.5 30.3 21.8 39.4
CVD 30.8 32.7 344 46.2 514 38.5
Other 15.1 21.7 24.1 23.5 26.8 22.1
Bicaval surgical technique (%) <0.001 0.97 0.71
Female 294 39.9 51.5 57.7 64.4 49.9
Male 25.7 36.8 45.9 64.3 68.2 46.7
Total 26.3 37.4 47 62.7 67.3 47.3
Cold ischemic time (min) <0.001 0.97 0.71
Female 180 (86) 183 (97) | 200(92) | 210(79) | 210(96) | 200 (93)
Male 185 (89) 188 (97) | 200(90) | 210(83) | 205 (94) 195 (92)
Total 185 (88) 188 (97) | 200(90) | 210(81) | 208 (94) | 192 +64

Temporal trends of baseline characteristics across 5-year intervals for the total population and stratified by gender. P Time, p value for temporal

trend of the whole population; P gender, p value for gender differences; P time*gender, p value for time * gender interaction. COPD, Chronic

obstructive pulmonary disease.

a Data expressed as median (interquartile range)
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Table 3.

Univariate Multivariate
HR CI(95%) | P Value HR CI1(95%) | P Value
Female gender 0.89 | 0.82-0.97 0.01 0.93 | 0.79-1.10 0.42
Recipient age <0.001 <0.001
< 40 years 1 1
40-59 years 1.39 | 1.23-1.56 | <0.001 1.25 1.05-1.48 0.01
> 60 years 1.81 | 1.60-2.04 | <0.001 1.74 | 1.45-2.09 <0.001
Etiology <0.001 0.006
Dilated 1 1
Ischemic 1.27 | 1.18-1.37 | <0.001 1.10 | 0.99-1.24 0.08
Other 1.22 | 1.11-1.34 | <0.001 1.26 | 1.09-1.45 0.002
Diabetes 1.26 | 1.16-1.38 | <0.001 1.18 1.05-1.34 0.007
Hypertension 1.14 | 1.06-1.23 | <0.001 1.03 | 0.93-1.14 0.55
COPD 1.16 | 1.05-1.29 | 0.004 1.13 | 0.98-1.30 0.09
PVD 1.34 | 1.18-1.52 | <0.001 1.38 1.15-1.65 <0.001
GFR < 45 mL/min/1.73 m2 1.51 | 1.35-1.69 | <0.001 1.34 | 1.18-1.52 <0.001
PVR > 2.5 WU 1.03 | 0.95-1.10 0.49
Pretransplant infection 1.16 | 1.04-1.29 | 0.007 1.16 | 0.99-1.34 0.16
Pretransplant cardiac
surgery 1.27 | 1.18-1.37 | <0.001 1.09 | 0.97-1.22 0.17
Mechanical ventilation 1.33 | 1.20-1.47 | <0.001 1.32 1.10-1.58 0.002
Pretransplant neoplasia 1.4 1.18-1.66 | <0.001 1.50 | 1.21-1.86 <0.001
Pretransplant circulatory
support 0.037 0.02
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None

IABP 1.03 | 0.93-1.14 0.58 0.93 | 0.80-1.09 0.40
ECMO 1.35 | 1.09-1.68 | 0.007 1.55 1.13-2.14 0.007
VAD 1.12 | 0.93-1.34 0.24 1.12 | 0.86-1.46 0.39
Urgent transplant” 1.07 1.0-1.16 0.057
Combined organ transplant 1.32 | 1.07-1.64 0.01 1.08 | 0.77-1.51 0.65
Donor age 0.001 <0.001
< 40 years 1 1
41-50 years 1.15 | 1.07-1.25 | <0.001 1.24 | 1.11-1.40 <0.001
> 50 years 1.13 | 1.03-1.25 | 0.015 1.21 1.05-1.39 0.009
Recipient/Donor gender
mismatch <0.001 0.09
None 1 1
Recipient female/Donor
male 0.89 | 0.79-0.99 | 0.046 1.02 | 0.82-1.26 0.89
Recipient male/Donor
female 1.14 | 1.05-1.24 | 0.001 1.14 | 1.01-1.28 0.03
Donor cause of death 0.016 0.79
Trauma 1 1
CVD 1,11 | 1.03-1.20 | 0.004 0.97 | 0.87-1.09 0.66
Other 1.07 | 0.98-1.16 0.15 0.96 | 0.84-1.09 0.50
Bicaval surgical technique 0.92 | 0.86-0.99 0.02 0.96 | 0.87-1.06 0.40
Cold ischemic time <0.001 0.06
< 120 min 1 1
120-239 min 1.01 | 091-1.11 0.895 1.08 | 0.94-1.23 0.26
> 240 min 1.21 1.08-1.35 | 0.001 1.19 | 1.02-1.38 0.02
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Transplant time span <0.001 0.02
1993-1998 1 1
1999-2002 091 | 0.83-0.99 0.03 0.94 | 0.81-1.09 0.45
2003-2008 0.83 | 0.75-0.91 | <0.001 0.97 | 0.83-1.14 0.74
2009-2012 0.85 | 0.76-0.96 | 0.008 0.94 | 0.78-1.12 0.48
2013-2017 0.73 | 0.64-0.84 | <0.001 0.72 | 0.58-0.89 0.003

HR, Hazard ratio; CI, Confidence interval; COPD, Chronic obstructive pulmonary disease;

CVD, cerebrovascular disease; ECMO extracorporeal membrane oxygenation; GFR

glomerular filtration rate; IABP intra-aortic balloon pump, PVD, Peripheral vascular disease;

PVR, Pulmonary vascular resistance; VAD ventricular assist device.

*Urgent transplant was not included in the multivariate model due to collinearity with

Pretransplant Circulatory Support
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Table 4

Females Males

HR | CI1(95%) | PValue | HR | CI(95%) P Value
Recipient age 40-59 yr. vs < 40
VyI. 1.32 | 1.08-1.61 0.006
Recipient age > 60 yr. vs <40
yr. 1.46 | 1.04-2.48 <0.03 1.87 | 1.53-2.30 <0.001
Ischemic vs. Dilated Etiology 1.38 | 1.05-1.81 0.02
Other vs. Dilated Etiology 1.33 | 1.04-1.71 0.02 1.24 | 1.05-1.47 0.01
Diabetes 1.23 | 1.08-1.40 0.002
Hypertension 1.32 | 1.04-1.66 0.02
GFR <45 mL/min/1.73 m2 143 1.11-1.82 0.005 1.34 | 1.16-1.54 <0.001
Mechanical ventilation 1.96 | 1.51-2.55 <0.001
Pretransplant neoplasia 1.93 | 1.36-2.75 <0.001 | 1.38 | 1.05-1.81 0.02
Pretransplant ECMO 209 | 1.47-297 <0.001
Donor age 41-50 years 1.23 | 1.08-1.39 0.001
Donor age > 50 years 1.28 | 1.10-1.49 0.001
Recipient/Donor gender
mismatch 1.14 | 1.01-1.27 0.03
Cold ischemic time > 240 min 1.20 | 1.01-1.42 0.04
Transplant span 2013-2017 0.67 | 0.53-0.85 <0.001

HR, Hazard ratio; CI, Confidence interval; ECMO extracorporeal membrane oxygenation;

GFR glomerular filtration rate.

In order to improve the understanding of the results, only the factors with statistically

significant association are shown. The analysis of the variables of 3 categories was carried

out in the same way as in the total population.
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