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Christian BAUDELOT,* Yvanie CAILLE,** Olivier GODECHOT,***
Sylvie MERCIER**

Renal Diseases and Social Inequalities in Access
to Transplantation in France

Social inequalities in health are a major public concern. Some of these
inequalities are currently not well documented, and are thus largely absent
from debate. One important health issue is renal disease and access to
the corresponding therapies (dialysis and renal transplant). These two
therapeutic options have very different consequences in terms of labour
market participation and physical well-being. Renal transplants offer
patients an enhanced quality of daily life and a longer life expectancy, but
this option is limited by organ availability. Here, drawing on two recent
surveys, Christian BAUDELOT, Yvanie CAILLE, Olivier GODECHOT and Sylvie
MERCIER examine socially differentiated access to these two therapies
and explore the underlying mechanisms. At each stage in the disease
and its treatment, a cumulative process puts the least educated patients
at a disadvantage in terms of access to a kidney transplant.

Renal diseases remain invisible and silent until an advanced stage. Between
two and three million persons in France have a renal disease, but most are
unaware of it. These diseases lead to two risks: increased cardiovascular morbidity
and degradation of renal function, culminating in end-stage renal disease (ESRD).
At this stage, when the kidneys no longer function, two replacement therapies
are available: dialysis and transplant (see Appendix). The latter is the most
effective therapy for patients of all ages in terms of survival, quality of life, and
cost-effectiveness for the healthcare system (HAS, 2014). Yet in France, dialysis
is most often offered as a first-line therapy, and a majority of patients who have
reached the ERSD stage are treated in this way. Among the 76,000 persons in
France currently treated for end-stage renal disease, 55% are in dialysis and 45%
have received transplants. Two recent surveys (Baudelot et al., 2014, 2015) have
highlighted social inequalities in access to these two therapies. Regardless of
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age and sex, patients who have completed some higher education are more likely
to receive transplants than others. This inequality of access by level of education
is also seen in different categories of treatment: patients who receive a transplant
from a living donor (the best therapeutic option) are more educated than patients
who receive a kidney from a deceased donor, and patients receiving the forms
of dialysis that offer greater autonomy — home dialysis and self-care dialysis —are
also more likely to hold a post-secondary qualification than others.

This situation affects patients’ quality of life in many ways, and notably their
ability to hold a job, a good indicator of a life comparable to that of most working-
age adults. Transplants are less likely to interfere with continued employment
than dialysis, regardless of level of education. How can such large differences
by educational level be explained? This article attempts, within the limitations
of the available data, to better understand the origins of these inequalities in
access to the best therapy for renal diseases (renal transplantation), and the
relationships between the different factors that produce these inequalities.

I. Sources

We draw on two recent surveys that are relevant to understanding social
inequalities in access to therapy for renal diseases.

The 2012 Etats généraux du rein survey

A patient questionnaire was drawn up jointly by all the stakeholders of a
kidney patients’ forum known as Etats généraux du rein (EGR)® who were
represented on its scientific committee. The survey was administered over a
six-month period, from July to December 2012, with the help of patients’
associations and hospital federations which disseminated the questionnaire
to healthcare centres and patients’ homes. A total of 8,613 completed
guestionnaires were returned, including 6,185 paper questionnaires and 2,428
by Internet (at the time, the population of ESRD patients was estimated at
74,000). In terms of age and sex, the sample was highly representative of the
population of all ESRD patients, as recorded in the Renal Epidemiology and
Information Network (REIN) registry. This survey offers new information on
patients’ social characteristics by way of a variable indicating their level of
education — their most recent educational qualification — which is a first in
nephrology.®

(1) http://www. renaloo.com

(2) Level of education offers agood approximation of social status. “Education is probably the indicator
most widely used in epidemiological surveys and follow-up data, because it offers a number of advantages:
itiseasy to obtain, it generally remains stable over individuals’ lives (after they complete their education),
it does not depend on current labour market status and thus provides information on the socioeconomic
status of non-employed individuals; it is also unaffected by later state of health, and is easily comparable
in international studies.” Indicateurs de suivi des inégalités sociales de santé [Indicators for monitoring
social inequalities in health], Report of the Haut conseil de la santé publique, 19.06.2013.
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This is the first time that persons previously and currently affected by renal
failure have been consulted on this scale in France. This body of data provides wide-
ranging information on the ways in which patients experience their diseases and
treatments (Baudelot et al., 2014, 2015). The full results of this survey are presented
in the final report of the Etats généraux du rein (EGR, 2013).

The 2011 Quavi-REIN survey

This second survey was carried out under the aegis of the Agence de la
biomédecine (ABM), by the department of epidemiology and clinical assessment
of the Nancy university hospital. This cross-sectional survey was administered
in 2011 by self-completed questionnaire to patients in the 21 regions who were
members of the REIN network in 2009. The survey sample included 2,909 ESRD
patients stratified by region and age, including 1,251 dialysis patients and
1,658 transplant recipients. The questionnaire included a medical variable drawn
from the REIN and CRISTAL registries of the ABM, indicating the patients’ initial
diagnosis (this information was provided by nephrologists at the time of
registration) and a number of social variables: occupation, employment status,
company size, salary and income levels, and level of education as measured by
the last educational qualification obtained. The educational distribution of the
population was very similar to that measured by the EGR survey. The employment
status of patients aged 25-65 was measured at two points: before reaching ESRD,
and after beginning replacement therapies; i.e. dialysis or transplantation.

The EGR survey has the merit of revealing new information, but does not
include a medical variable on the nature of the patients’ pathologies. Although the
survey population is large (N = 8,613), it was not obtained via a systematic sampling
process. It consists of volunteers, and thus cannot be considered representative,
even though the age and sex distribution corresponds to that of the total population.
The Quavi-REIN survey sample, by contrast, was randomly drawn from an ABM
patient register, after stratification by age and region. It includes variables identifying
the original renal pathology and the region, as well as the dates of onset of end-
stage renal disease (first dialysis), registration on the waiting list, and the first
transplant (with or without a preceding period of dialysis). It thus provides an
opportunity to analyse more fully the emergence of observed social inequalities,
although age at diagnosis is not included in the data.

Il. Hypotheses and factors associated
with inequalities in access to care

Three families of factors, which are not mutually exclusive, can be identified.

Pathology and/or blood group

Certain renal diseases that affect the poor more than the wealthy are
contraindicated for kidney transplantation, or have potentially poor transplant

3 )
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outcomes. The distribution of different renal diseases varies across social
groups (Quavi-REIN survey). Greater absolute numbers of working class people
are affected by vascular diseases, diabetes, and obesity, and consequently by
their effects on renal function. The kidney is ultimately affected, but it is not
the cause of the disease. More educated patients are more likely to develop
disorders of more specifically renal origin, such as genetic diseases (polycystosis,
etc.), glomerulonephritis, and systemic diseases. Pathologies in the first group
(vascular diseases, diabetes, obesity) are more likely to contraindicate transplant,
and thus delay registration on the transplant waiting list, than pathologies in
the second group.®® The category “unknown diseases” in the REIN database
designates renal pathologies that are too advanced at the time of diagnosis for
the nephrologist to confidently identify their cause. Patients in this category
often come to hospital as an emergency case.

The Quavi-REIN survey confirmed that individuals with low levels of
education are over-represented on the renal transplant waiting list. This means
that these populations wait longer for a compatible kidney. The principal factors
that increase waiting time are blood group and anti-HLA immunization.” To
what extent are these factors correlated to patients’ social characteristics?

Blood group B (9% of the French population) is much more common in
populations with origins in certain parts of Africa, who also exhibit higher
prevalence and faster progression of renal insufficiency. It is likely that patients

Table 1. Distribution of renal diseases by patients’ level of education

Diabetes Genetic Glomerulonephritis,
Highest mellitus diseases systemic _dlseasg._ Unknown Number of
B and vascular and and tubulointerstitial Total |. .
qualification . X (%) individuals
diseases | polycystoses diseases
(%) (%) (%)
Primary 24 15 40 20 100 724
Lower secondary 18 18 42 23 100 536
Upper secondary 12 23 47 18 100 594
Higher ed. < 3 years 12 21 49 17 100 392
Higher ed. > 3 years 11 22 52 15 100 285
Total 17 19 45 19 100 2,531
Interpretation: Among respondents with a primary education, 24% have diabetes mellitus or vascular disease.
Source: Quavi-REIN survey, REIN registry, Agence de la biomédecine.

(3) Toreceive atransplant, a patient must first be registered by a nephrologist on the national waiting
list managed by the Agence de la biomédecine.

(4) HLAs (human leukocyte antigens) are proteins located at the surface of cells that allow the
immune system to distinguish the body’s own cells from other cells. The human body is able to
produce specific antibodies against HLAs from other people. This can occur through contact with
these foreign antigens, following blood transfusion, pregnancy, or a previous transplant, for example.
This is described as immunization. If a patient is immunized against a large number of HLAs, it can
become more difficult to find a compatible organ for transplantation. An organ with these antigens
would trigger a rejection response in the recipient’'s immune system.
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who are immigrants or descendants of immigrants from these regions, who
form a population with a lower average level of education, make up a significant
proportion of group B patients who are awaiting a transplant. On 1 January
2012, there were 1,460 such patients, or 16.1% of the total number of patients
on the waiting list, and they had been waiting for much longer than other
groups.

Are there links between antibody status and social status? One possible
factor is the higher frequency of pregnancy in populations with a lower level
of education. But it is difficult to pursue this point further and identify possible
correlations between level of education and other causes of immunization such
as blood transfusions or previous transplants (Footnote 4).

Medical care and organization of the healthcare system

Nephrology is a highly compartmentalized speciality, and communication
between its two components, dialysis and transplantation, is very limited.
These two complementary and competing therapies exist as two separate
spheres within nephrology. Transplants are carried out only in university
hospitals and in departments with a large research component. Dialysis is
divided roughly equally between public and private institutions, and community
structures. Over time, it has become an integrated and financially profitable
industrial system, with its own laboratories, clinics, and manufacturers of
equipment and supplies. The generalization of a fee-for-service system, with
dialysis costs entirely covered by the French social security, associated with
the guarantee of a “captive clientele” (in the majority of cases, for three sessions
a week) has created an incentive for public and private institutions to increase
the number of dialysis stations for accounting reasons. Under the fee-for-service
system, dialysis generates a large income for the institutions that provide it. It
is also among the most profitable of all medical activities (DREES, 2014). In
2015 the French Court of Auditors (Cour des comptes) published a report on
the particular structure of this treatment system. They observed large disparities
in the orientation and care of patients, insufficient recourse to transplantation
(notably from living donors), and disproportionate use of the most high-tech
dialysis methods. The report also highlighted the adverse effects of this profit-
seeking approach on patients’ trajectories: ineffective strategies for prevention
and care of renal diseases, premature initiation of dialysis in some cases,
insufficient referral for transplantation (Cour des Comptes, 2015). To explain
this situation, which penalizes both patients and the public health insurance
system, the report pointed up the shortcomings of the dialysis financing system
(fee-for-service payments to institutions and nephrologists), which creates
incentives to favour in-centre dialysis, the most high-tech and costly dialysis
option, to the detriment of alternative options.

There are also large geographic inequalities in waiting list registration,
waiting times, and access to transplantation. These inequalities are precisely

5
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measured each year in the REIN report issued by the Agence de la Biomédecine.
In 2011, median waiting times ranged from 7.4 months (minimum) to more
than 52 months (maximum). Strategies for registration on the list, which
themselves vary widely between regions and even institutions, can also play
arole. The less restrictive strategies observed in some regions have a manifest
impact on the level of shortage and thus on waiting times. They prolong waiting
times, but decrease the effect of level of education on access to the waiting list.
In these regions, the filter effect of pathologies associated with poverty, such
as diabetes and obesity, is much lower. These strategies reflect regional medical
rationales that are clearly favourable to transplantation: practitioners in these
regions provide information more widely and more systematically, reducing
the effects of privileged access by the most highly educated patients to medical
advice and longer consultations.

This hypothesis can be illustrated with two “extreme” examples. In 2011,
87% of dialysis patients under age 60 were on the waiting list in the Paris
region (Tle-de-France). The corresponding figure in the Provence-Alpes-Cote
d’Azur (PACA) region was only 36%. These differentials were even more marked
for older patients. Median waiting times in the two regions reflect the respective
levels of mismatch between supply and demand: 36.7 months in Tle-de-France
versus 12.6 months in PACA.

Another factor in the care of renal disease concerns the ways in which
decisions to allocate an organ are influenced by positive or negative expectations
about how the patient will behave after the transplant. Negative expectations
play arole, for example, in liver transplants. They “explain” in part why patients
with alcoholic cirrhosis are less often offered a liver transplant, even though
their prognosis is no different from that of non-alcoholic patients. A recent
article showed that in the United States, black and low educated patients are
substantially more likely to be allocated a kidney on “expanded criteria” —i.e. a
kidney that comes from an older or less healthy donor, and that is thus of lesser
quality (Mohandas, 2013). The major role of patients’ insurance coverage in
the United States is well-known, notably with regard to transplantation. ESRD
therapies are very costly. Patients without private insurance depend on Medicare,
which covers transplantation and immunosuppressive treatment expenses for
a maximum of three years (Gill et al., 2013). After this period, for patients
under age 65 who are not diabetic, medication is no longer reimbursed. This
results in a high rate of treatment discontinuation, which in turn largely
explains why survival rates five years or more after kidney transplant in the
United States are lower than those in countries where immunosuppressants
are covered indefinitely. It has also been shown that transplant teams in the
United States are more reluctant to register and transplant socially disadvantaged
patients, notably because they often have no health insurance (Morgan, 2013).

This reasoning does not apply in France, where all patients are fully covered
by the health insurance system for an unlimited period, and where renal
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transplants are distributed on the basis of a score based on efficacy and equity
criteria that, in theory, leave no room for such considerations. However,
exemptions are granted for locally allocated kidneys which, in 2012, represented
46.8% of the organs transplanted in France. A kidney is considered local when
it is allocated to a transplant team in the same institution or network as the
unit that harvested it. The local team is then required to allocate the organ on
the basis of the scores of the recipients on its local list, but is free to decide on
the basis of other criteria, provided that it has good grounds for doing so. In
total, in the year 2009, 43 out of every 100 harvested kidneys were transplanted
locally.

It can be hypothesized that in certain cases, transplant surgeons decide
to preferentially allocate the best organs, an increasingly rare resource, to
patients whose level of education suggests that they will better understand the
constraints of a transplant and will follow instructions more scrupulously. In
any case, this is the pattern found in the United States (Janezko, 2013; Tandon,
2013). In a survey of American nephrologists, the three most often cited reasons
for excluding certain patients from the waiting list were inadequate social
support (70% of respondents), “limited understanding of the transplant process
due to patient’s inadequate education” (56%), and age above 65 (53%). In France,
data on the actual use of such exclusion criteria are not currently made publicly
available.

Patients’ social characteristics and how they cope with their disease

Individuals with a relatively high level of education and who exercise a
higher-level occupation are more likely to pay attention to their health and to
warning signs of disease, particularly by monitoring blood pressure (Boltanski,
1971). More educated individuals are also better able to find their way around
the world of medicine, and more often gain access to the best therapies (Leclerc
et al., 2000). They are also the best informed, in nephrology as in other
pathologies. They are more likely to report having been well or very well
informed on the two categories of transplant (living or deceased donor) and,
above all, they are more likely to “often or continuously” seek out information
on their diseases and therapies beyond what they learn from their nephrologist.
According to the EGR survey, in 2012 this was true of 14% of patients with
less than secondary education, 33% of those who had completed secondary
school and 42% of those with at least three years of higher education (EGR
survey). Members of the most educated social groups are also known to see
physicians earlier and more often than members of the working class. They
also apparently have fewer difficulties in effectively implementing strategies
to preserve renal function: consuming a diet low in salt and protein, controlling
blood pressure, etc. Their renal diseases also tend to develop more slowly,
giving them an advantage in access to systems for early detection and diagnosis
and to more effective therapies for slowing the course of the disease.

[
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How can the respective effects of these three families
of factors be measured?

As we have seen, inequalities in access to transplantation seem to result
from several classes of factors with different origins. To better understand
the hierarchy of these factors, and to determine whether they are cumulative
or mutually compensatory, the ideal solution would be to have reliable
objective indicators for each of these three families of factors, and to run a
multivariate analysis to determine the relative weight of each one. At present,
these indicators are not all available.® The Quavi-REIN survey data include
reliable indicators for the first family of factors (initial pathology reported
by the nephrologist), the second (region, waiting times before registration
on the list and for a transplant), and the third (patients’ level of education).
No variable is available, however, to test the role of blood group, immunization,
or negative expectations. Likewise, our data cannot be used to measure the
effect of the duality of the treatment system on inequalities in access to
transplantation. We are thus limited to measuring these inequalities at the
individual level.

Using the variables available in the survey data, we can, however, attempt
to assess the relative contribution of each of these three factors — initial
pathology, region, level of education — after controlling for sex and age. To do
s0, we use logistic regression models on the probability of obtaining a transplant,
all other things being equal, and so-called Cox proportional hazards models
of waiting times, which account for differences in speed of access to
transplantation. In terms of structure and interpretation, the Cox model is
very similar to a logistic regression model: it accounts for the time taken to
move from one state to another. It models the rate of exit from a given state
(from dialysis to transplant), taking account of the fact that certain exits are
“censored”: they had not yet been observed at the time of the survey and may
occur later. The model thus measures the difference in the odds of going from
one state to another after an equivalent time spent in the first state. This
proportional hazards model can be written as follows:

h(®) = hy(®) . exp( byx;, + .. + b,.x,),

where x;, represents the value of the explanatory variable k for individual i, b,
the estimated parameter for this variable, and h(t) an undefined baseline
hazard function. The latter can be interpreted as the risk of experiencing the
event for an abstract reference individual whose individual characteristics x;,

(5) An ongoing longitudinal survey will soon be able to measure these factors, but the first results
will not become available for several years. The CKD-REIN (Chronic Kidney Disease) cohort consists
of 3,600 patients followed for at least five years in order to “understand how lifestyle, environment,
genetics, and medical practices interact in chronic kidney disease”. The project coordinator is Bénédicte
Stengel, and it includes 11 institutional partners: several universities and university hospitals, INSERM,
the Agence de la biomédecine, the Centre national de génotypage [National genotyping centre], the
Picardie Biobanque, and Arbor Research (United States).
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are all zero at time t. In this model, the odds ratio h,(t)/h,(t) of experiencing
the event for two individuals i and j, who differ on a single characteristic x,,
does not depend on time t, only on the ratio exp(b,.x;)/exp(b,.x;). Note that
we deliberately chose not to introduce age at the time of the survey, which can
be considered as a “post-treatment” variable that depends on the dependent
variable (here, precisely, the treatment received). Although year of birth is not
“post-treatment”, survival itself depends on the treatment received, making
age at the time of the survey endogenous. Moreover, if we were to introduce
age at the time of the survey in addition to age at the onset of ESRD, the
probability of transplantation would increase with age at the time of the survey,
no doubt reflecting the higher survival rate of transplant recipients in comparison
to dialysis patients for a given age at ESRD onset. The introduction of this
variable, suspected of endogeneity, also leads to larger and more significant
differences by level of education.

I1l. Results

Inequality in access to therapies was reflected in EGR survey data by the
coexistence of three populations with highly differentiated levels of education:
dialysis patients who were not registered on the national transplant waiting
list (73% had lower secondary education, 27% had completed upper secondary
or higher education); patients (still) in dialysis but who were registered on the
waiting list (65% lower secondary, 35% upper secondary or higher); and patients
who had already received a transplant (44% lower secondary, 56% upper
secondary or higher). Dialysis patients not registered on the waiting list thus
had a lower level of education than those who were registered, who in turn
were less educated than those who had received a transplant. The samples for
each of these three populations are large enough to neutralize random variations
(3,497 nonregistered dialysis patients, 1,534 registered dialysis patients,
1,625 transplant recipients).

Such differences in the distribution are akin to a selection process, since
the immense majority of transplant recipients were previous dialysis patients
who went through the two preceding stages, i.e. non-registered dialysis patient
and then registered dialysis patient. But the explanation for this process is far
from simple (Figure 1).

The EGR survey also established that the number of years between the initial
diagnosis of renal disease and the terminal stage, when replacement therapy is
used, increases consistently with patients’ level of education. For the whole
population of respondents who had received replacement therapy before
responding to the survey, the mean interval was 5.2 years. Dividing the population
into groups by level of education, group means ranged from 2.9 years with
primary education to 7 years or more for individuals with two or more years of

929 )
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Figure 1. Distribution of patients by educational level
in the three stages of the process (patients aged 45-60)
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higher education.® The intervals for those with lower secondary or upper
secondary education fell between these values. Time is a strategic variable in
this context: when the interval is longer, patients have more time to learn about
the different therapies available and choose the one best adapted to their pathology
and living conditions. This inequality widens even further when dialysis and
transplant patients are measured separately. Whatever their level of education,
the period between diagnosis and end-stage disease is longer for transplant
recipients than for dialysis patients. But this period also increases with level of
education. It varies from as little as two years for dialysis patients with primary
education to nearly ten years for the most educated transplant recipients (Figure 2).
Is this a question of later diagnosis or faster disease progression?

Medical factors do not explain all the differences

Table 2 presents the statistical results of the Quavi-REIN survey and
indicates the probability of receiving a transplant and of being registered on
the waiting list for a transplant, for a comparable situation. The regressions
performed here with more precise models (incorporating, for example, waiting
time for a transplant) and a larger set of explanatory variables (region, registration
on the waiting list, and type of disease) confirm the results of the EGR survey
as well as the descriptive results established by an earlier study on the same
data (Baudelot et al., 2014, 2015). Here again, the largest differences in access
to transplantation are found between patients with different renal diseases:

(6) The breakdown by level of education was slightly different in the two surveys. In the Quavi-
REIN survey, the levels were “primary”, “lower secondary”, “upper secondary”, “up to 3 years higher
education” and “more than 3 years higher education”. In the EGR survey, they were “no qualifications”,
“lower secondary diploma” “upper secondary diploma”, “up to 2 years completed higher education”
and “more than 2 years completed higher education”.

¢ 10
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Figure 2. Mean interval between diagnosis and end-stage renal disease by
type of replacement therapy and educational level
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Source: Etats généraux du rein survey.

all other things being equal, a patient with end-stage renal disease due to a
genetic condition is more than four times more likely to receive a transplant
than a patient with diabetes or a vascular disease. The principal factor explaining
inequality in access to transplant between patients is indeed a medical one.
However, this does not cancel out the effect of education, which is far from
negligible: all other things being equal, persons with more than three years of
higher education are still more than twice as likely to receive a transplant as
those with a primary education. Whatever the time spent in dialysis, individuals
with more than three years of higher education are 1.6 times more likely to
cease dialysis due to a kidney transplant than persons with no more than
primary education (Table 2).

Registration on the waiting list

These regressions provide further details about the time in the patient’s
trajectory when the difference by level of education emerges. To receive a
transplant, a patient must first be registered by a nephrologist on the national
waiting list managed by the Agence de la biomédecine. As columns 6 to 9 of
Table 2 show, it is at this stage that significant differences between groups
arise, all other things being equal, whether in the probability of registration
(column 8) or in the delay until registration occurs (time between first dialysis
and registration, column 9). Once patients are registered, on the other hand,
and whatever the subsequent transplant waiting time, the overall significance
of the education variable is much lower than in regressions on access to
transplantation for the entire population and/or those registered on the waiting
list. The comparison of the Kaplan-Meier curves clearly illustrates this point
(Figures 3, 4, and 5). The profiles of the curves for time before access to
transplantation by level of education are very similar to those of time before

11 )

002-PopE1-BaudelotEtAl-2016.indd 11 24/05/16 16:02



¢ C. BAUDELOT ET AL.

T 8LT 8r'T 68 *xx9E°T %%xG0'9 *xx62C v9 %xxE8'T wxxVLY %xx€9°T 29 9 Auenug
S6°0 85T STE 76 %G6'T 09C Ge'T 5 *<€T°C 192 09°T 0 4 Apunbing
T 6G°L TT°9 16 %xE6'T *xx97'G *x0€'E zL %xxL9°T *xxI€L %xxG5Y v z alpuBWION-asseq
LL°0 G20 290 1L %SST %%x00'G *x8EC G9 05T T %06'T S € auBianny
180 28T 2sT 68 *x0L'T »xxE0°Y %88'T 65 %99'T *xxlV'€ #x0T°T 15 € 208S|Y
19y 4oy FEX| 8 4oy FEX| Joy 44 1oy Joy 1oy 8¢ 9 siejed-ap-sed-pIoON
uoibay
«TET %€0'T %xxZL'T 26 *xxE€G'T %xxL6T *xx62Y 19 wxxlLT *xxGT'E€ %xxZ67 59 6T umouxun
2T [ 78T 68 *x0€'T «SP'T *xx09°€ €9 #xx05'T *xx8L°T %xx86'€ 09 Sy siuydauojniawolo
«82°T *«TET %xx29°T 26 *xxllT %%x86'E *xxlV'8 08 2xxTT'T *xxITY %xxE8'8 12 0z RIEITED)
4oy 4oy FEX| 8 4oy FEX| 4oy z€ 1oy Joy 1oy re LT snyjjsw ss1aqeld
aseasiq
6660 6660 gEY 98 %xx666'0  xxx666'0 19 6T %xx666'0  xxx666'0 gEY 1z paiy1 seddn Jo saibep e
000°T 6660 %Y1 06 #xxV00T  xxxl00'T *xx887CT GL %xxV00T  %xx900'T %xxGE'6 172 (81="19) | PAIUY 3IPPIA 10 83163p ;2
'G6°0 20T %xx02°T €6 %xx880 %xLL°0 wxxlV TV 06 %xx.8°0 *xT8°0 29V T a8 zG=w paiy1 18mo 1o 8aibep T
(9d4s3 1e aby
10T ST'T €T 16 10T T €T'T €9 €0'T 10T 8T'T 19 L€ slews
1oy 1oy 19y 88 Joy 19y 1oy 09 1oy 1oy 1oy 15 €9 EIE
PEN
8T'T 9T «2r'T S6 *xxT9'T «0L'T wxxlT'€ oL #xx€9'T *xT6'T %xx9L'E zL A sieak € < "pa JaybIH
S6°0 180 160 88 #xxGE'T %x0L'T *xx60Y 7 *xx9E'T LET *xxlV'E 0L 9T sreak €5 "pa JaybiH
€0°T 860 LTT 06 %xx05°T #xT8'T *xxVEE TL #xxEV'T *x69°T P4 89 4 Arepuoaas Jaddn
06'0 9.0 180 18 *x62°T «EV'T *xxVET €9 vTT 0z'T *xx60'C 85 14 Arepuodas Jsmon
19y 4oy 1oy 68 4oy 1oy Joy 44 1oy Joyd 1oy oy 62 Arewid
uoI1eINPa JO |9AT]
v'e 68 «TL'9Z 19 ST'9 65 00T 1UEISU0D IO [[eIBA0
€T @ T 0T 6 8 L 9 < 14 € @ T
(uoneunp) | (‘a1 ‘Boy) 4o (9%) "doud| (uoneinp) | (‘621 Hoj) 40 (9%) "doud| (uonelnp) | (‘621 ‘Hoy) Ho (9%) "doad 00
(o) d0 apnIy spnIy d0 (0] spniy apnIy (0] d0 apnIy apnIy wo_um_wﬁm
] R E U 1811 Bunrem ay3 uo Buiaq Jo spPO juaidioas Jueldsuely e Bulag 40 SppO aAnduoseq

/uaidioal Juedsuely e Buiag 40 sppO

1s1] Bunrem ayil uo paiaisibai Bulaq pue juaididal Juejdsuely e Buiag Jo SPpPO 'Z a|gel

12

24/05/16 16:02

002-PopE1-BaudelotEtAl-2016.indd 12



RENAL DISEASES AND SOCIAL INEQUALITIES IN ACCESS TO TRANSPLANTATION IN FRANCE

‘Kanins N|3y-1nengd) :824n0s

T°0>d sue1se ou (G0'0 > d « TO'0 > d xx TO0'0 > d xxx :S|9A3] B0URIIUBIS

"a|g/e} 8y} Ul pajsi| Sa|gelten a3 Jo awos

10} Bunjoe| sem eyep woym Joy syuaired Buipnjoxs ‘uoneindod sjoym ayy ul paipnis sem juejdsuely e Buiaidal Jo Anjigeqoid syl jueldsuely aandwsa-aid e (Bunieme aiam 10) paAiadal
pey oym suosiad Buipnjoxa ‘uonesnsibal aiogeq siskjelp jo pouad e pasusuadxa 1eyr uoneindod ayy ul paipnis sem 1si Bunrem ayl uo pasalsibal Buiaq Jo Aljigqeqold ay) :abetano)d
‘s|ppow uoissalball |[e 10} (88168p piyl pue ‘puoISs ‘1S11y) |qeLBA SNONUIUOI 31 8SN SN "SI1ISITe]S aAldLIasap

8y 4o} uanIb are sasaylualed Ul UOIIRIASP PJePUR]S BY) pue ueaw ay] (Salfe ul S||99) SpJIyl 881y} olul papIaip sem abe ‘(sones sppo pue suoniodoid apnud) sonsiels aniduasap ayl
81e|NJJed 0} ‘3|gelIeA snonuiuod e si abe sy ‘uonensifal Je abe asn am ‘palsisiBal ale oym syuaied Joy Juedsuely e Buinigdal Jo Aljigeqold jeuonipuod ayi Buikpnis jo asodind ay 1o
*181] Bunrem ayy uo uonensibal ye abe ‘sishfeip Buinledal Jou suosiad 10y 10 SisAelp 1s414 ye abe se paulap si abe ‘paisisibal Buiag Jo Juedsuesy e Buiniedal Jo Aljigeqold syl [spow o) (e)
‘(l]apow spJezey jeuontodold x0D e Buisn paye|ndes omel sppo) uonesnpa Arewnd e yum senpiaipul uey) juejdsuesy Asuppy e jo Aem Aq sisAjeip anes| 01 Ajax1 aiow

sawil £9°'T ase uoneanpa Jaybiy Jo sieak aaiyl ueyy aiow Yyum senpiaipul ‘siskelp ui Juads awil ay) Jansyeym ‘(japow uoissalbal onsiBo| e Buisn payejnafed onel sppo) uonesnps Arewud
yum suosiad uey) Juejdsuely e aAI92a1 03 (19A8] 9%T aY 1e 1uediiubis 198)43) A|ay1] alow sawiy 6'T alam Aay ‘[enba Buiaq sbuiyl 18430 || “(jaA3] 9% T 0 ay3 Je Jueayiubis 19a48) uoneINPa
Arewnd yum spenpiaipul ueyl aiow sawiy 9/°c 10 ‘quejdsuel) B paaiadal S[enplAlpul 8say) JO 94z/ ‘uoieanpa Jaybiy Jo sieah € ueyy aiow aney uoneindod ay) JO 94TT :uoelaldiayu|

98 zT 8 44 ve L€ 24 opnasd
6IS'T 61S'T 6TS'T 615'T 252'T 52T z5e'T [Asrar4 [45:¥4 f4sx4 215 fasx4 215 SUOIIBAISSUO JO JaquinN

SL°0 18T IST 68 *xx9L°T wxx0L'L *xxET'E TL #xxZT'T *xxlT'G 2xxlT'E 99 €T sad|y-auoyy

%29'T R Al vZ'€ G6 *xx0C'T *xx07'9 7T 59 %xxlBT wxxV0L *xx8E'E 89 z $91UaIBYD-NOHOd
98°0 0.0 190 8. %2ST *xlV'E *xxL0€ TL or'T 88'T #xLT°T 85 € alpedld

180 660 €80 z8 %xx06°T »%xE6'8 *xx87Y 8L %xx66'T 2xx0T'Y *xxT9'E 69 S 1107 e| ap sked

#xx97°0 8T'T €0°T a8 *xxTLT P ) *xx2GT 99 «TGT *xxGGE #xGT°C 15 4 $99URIAJ-IPIIN
vET Ju+ Jur + 00T *xxT6T *«TO'E «18'T 65 »xx0E'T wxxVLY %%x99'C 29 S aurello]

v T 9Ty eee 56 *xx¥2'T #xxB0CT  xxxllV 8L %xxVE€T *xxG8'6 *xx89°% 7 z uisnowry
%%09°0 09°T S9'T 06 or'T *VE€T o 25 LET %x05'C %08'T €5 L uolissnoy-oopanfhue
*xG7°0 850 7o oL 17T 16T 29T 95 20T ITT 9T'T 44 z uolunay e
%x59°0 «xx90FT  xxxZEVT 66 *xIS'T % T°T *xx9V'T 99 wxlV'T *xxl9E€ %xxGL'E oL ST a0uelS-ap-9||

ST T vET 88 19T TT°C oT'T o #x88'T %02 Sr'T 8y € aIpUBWION-3INEH

180 Gz'T 50T a8 TET *x2C'T ITT 8y €e'T %x96'T €T (534 €T BIISIO) PUB YOVd

60T 62T v T 98 *xxIET wxxll'L *xxEV'Y 8L #xx8T°C *xx62°Y *xxVS'E 69 z auuapiy-aubedweyd

18°0 or'e 76T 16 *€9'T %xL0'€ 15T v *8S'T *xlT'€ %981 S € anua
€T Al 1T 0T 6 8 L 9 S 14 € @ T
(uoneunp) | (‘a1 ‘Boy) 4o (9%) "doud| (uoneinp) | (‘621 Hoj) 40 (9%) "doud| (uonelnp) | (‘621 ‘Hoy) Ho (9%) "doad 00
(o) d0 apnIy spnIy d0 (0] spniy apniy (0] d0 apnIy apnIy wo_um_wmum
/1081 Q_owm_,_hMM_mup__M\.,_\w M:m:FWQ 10 5PPO 181 Bunrem ay3 uo Buiaq Jo SPPO juaidioas Jueldsuely e Bulag 40 SppO aAnduoseq

1s1] Bunrem ayl uo pasaisibal Bulaq pue juaididal Juejdsuedy e Buiag Jo sppO '(p,1u02) Z a|qel

13

24/05/16 16:02

002-PopE1-BaudelotEtAl-2016.indd 13



¢ C. BAUDELOT ET AL.

Figure 3. Waiting time before obtaining a kidney transplant for the whole
ESRD population, by level of education

Percentage still in dialysis
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Interpretation: These Kaplan-Meier curves show the proportion of the ESRD population still in dialysis that
has not yet received a kidney transplant. Five years after beginning dialysis, 62% of patients with primary
education are still in dialysis.

Source: Quavi-REIN survey.

Figure 4. Waiting time until registration on the kidney transplant waiting list,
by level of education

Percentage unregistered
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Interpretation: These Kaplan-Meier curves show the proportion of the ESRD population not yet registered on
the waiting list to obtain a kidney. Five years after beginning dialysis, 59% of patients with primary education
are still in dialysis.

Source: Quavi-REIN survey.
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Figure 5. Waiting time before obtaining a kidney transplant among patients
registered on the waiting list, by level of education

Percentage still in dialysis
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Interpretation: These Kaplan-Meier curves show the proportion of the population registered on the kidney
transplant waiting list. Two years after registration, 23% of patients with primary education had not yet
received a transplant.

Source: Quavi-REIN survey.

access to registration (Figures 3 and 4), which themselves differ substantially
from the profiles of access to transplantation after registration (Figure 5).

The only other significant differences that explain why not all those on
the waiting list had received a transplant at the time of the survey are medical
in nature (columns 12 and 13 of Table 2): all other things being equal, patients
with genetic and “unknown” pathologies are twice as likely to have received
a transplant as patients with vascular diseases or diabetes.

The different categories of transplant

While transplantation is currently the best possible therapy for ESDR,
not all grafts are of equal quality. The best outcomes are achieved with a
pre-emptive transplant from a living donor. This has been amply demonstrated
by studies in numerous countries. A pre-emptive transplant is one that is
performed directly, without a previous period of dialysis. While only a
small minority of transplants in France are pre-emptive (354, or 12% of
the 3,074 kidney transplants performed in 2013), this option avoids all the
medical, social, and human costs of dialysis. These transplants work better
and longer than those performed after one or more years of dialysis, and
it has been clearly shown that the longer the preceding period of dialysis,
the greater the failure rate of a subsequent transplant (Meier-Kriesche and
Kaplan, 2002).
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As well as alleviating the shortage of organs from deceased donors,
transplants from living donors guarantee that the transplanted organ will
be of excellent quality. Numerous examinations ensure that only kidneys
with optimal function are harvested. The standards applied in France are
among the most selective in the world: individuals whose renal function is
below 80% of the maximum level are excluded from donating. Ischaemia
time — that is, the waiting time before the harvested organ is transplanted
—isreduced to a minimum, as the procedures are organized simultaneously.
Moreover, the availability of a living donor is the scenario most conducive
to pre-emptive transplantation, although only 135 of the 354 kidneys
transplanted pre-emptively in 2013 (35%) were from a living donor. All of
these conditions ensure the best possible conditions for survival of the graft.

The Quavi-REIN survey shows that this optimal scenario is not evenly
distributed across all social categories (Table 3). In the observed sample, 8%
of individuals with up to three years of higher education received a transplant
from a living donor. Columns 3 and 4 present the odds ratios, as calculated
by the multinomial model, between the probability of remaining in dialysis
versus receiving a transplant from a deceased donor, and of receiving a
transplant from a living donor versus a deceased donor. All other things
being equal, this group’s probability of receiving a transplant from a living
donor rather than a deceased donor was 1.88 times higher than that of persons
with primary education (significant at the 10% level). When levels of education
are grouped together, the odds of patients with upper secondary or higher
education obtaining a transplant from a living rather than a deceased donor
were 1.66 times higher (significant at the 5% level) than those of patients
with a primary or lower secondary level of education.

The two final columns present the odds ratios, as calculated by the
multinomial model, for the probability of either remaining in dialysis or
receiving a pre-emptive transplant, as opposed to receiving a transplant after
dialysis. All other things being equal, persons with more than three years
of higher education were 2.3 times more likely to receive a pre-emptive as
opposed to a standard transplant than persons with primary education
(significant at the 5% level). In both cases, the more highly educated had an
advantage.

The poorest and least educated patients are affected by a cumulative
disadvantage. They are more often concerned by pathologies that are
contraindicated for transplantation or that complicate the transplant procedure
and make the outcome more uncertain. They wait longer than others to be
registered on the waiting list and, whether or not they receive a transplant,
they are only qualified to do jobs requiring levels of physical energy that are
difficult to reconcile with their state of health. The “work-resources” component
of the Quavi-REIN survey gathered information on two distinct moments in
the trajectory of patients aged 25-65 years: before and after reaching end
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stage renal disease. The transition from one to the other is accompanied by
a massive decrease in labour force participation rates, whose scale varies
according to the type of therapy received. The rate fell from 63% to 17% among
dialysis patients who had not been offered a transplant, from 78% to 51%
among those who received a transplant following a period of dialysis, and from
78% to 59% among those who received a transplant without a previous period
of dialysis. All were aged below 65 years at the time of the survey (Figure 6).

Figure 6. Labour force participation rate of patients aged below 65 before
and after onset of end-stage renal disease, by type of therapy

Percentage
80 9 [ ] Before ESRD oiAds
I currently active
77.9 77.9
70
58.9
60— 631

50 —

40 |—|

30 —

20 — 16.8

il r
0 | |

Dialysis ‘ Transplant after dialysis ‘ Transplant without dialysis

Source: Etats généraux du rein survey.

V. Discussion

Social inequality in access to transplantation is not a French exception

The international literature shows clearly that social inequality in access
to transplantation revealed by the EGR and Quavi-REIN surveys is not specific
to France. Many studies based on large samples have been published in respected
journals in the United Kingdom and North America, as well as in Brazil,
Germany, Hungary, Australia, and New Zealand. Whatever the variable, all
reveal large social disparities by income, level of education, and ethnic origin.
Low socioeconomic status is associated with higher incidence of renal
pathologies, more frequent transition to end-stage renal disease, inadequate
dialysis, and reduced access to transplantation, compounded by the effects of
poor general health (Patzner et al., 2012). Black and Hispanic patients wait
longer than others before being registered on waiting lists (Joshi et al., 2013).
The literature on the effects of these factors on access to transplantation is
very substantial and explicit, as the title of one publication suggests: “Do you
need to stay in school to get a kidney transplant?” (Fink, 2008). Evidence
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shows that there are large disparities between African Americans and Caucasians,
as well as between Hispanics and Caucasians.

Many factors explain these disparities: the “preferences” of patients and
doctors, socioeconomic status, insurance coverage, level of education, and
immunological factors. One article examined the action of all of these causes
of inequality in access to transplantation in the United States. (Joshi et al.,
2012). Individuals at the top of the socioeconomic pyramid are more likely to
receive transplants from living donors than individuals at the bottom (Grace
etal., 2013; Gill et al., 2012). Survival data on both dialysis and transplantation
by income, level of education and ethnic origin show that in both cases, patients
live longer if they are white, educated, and affluent (Kimmel et al., 2013; Begaj
et al., 2013). Poor and black patients are more likely to be allocated a kidney
on expanded criteria (Janezko, 2013).

Renal diseases are not an exception in the medical landscape

The social distribution of these diseases follows a pattern that is also found
in most other pathologies. Here too, different social categories do not benefit
equally from the medical progress resulting from preventive measures
implemented at the three stages of the disease. Lesser exposure to risk factors
decreases incidence of the disease. Although no particular occupations have
been identified as particularly nephrotoxic, the fact that the least educated
population categories are more likely to suffer from arterial disorders, diabetes,
and obesity suggests that poor nutrition and hypertension, two major risk
factors for kidney damage, are not monitored and managed to the same extent
in all segments of society. Similarly, in showing that the number of years
separating initial diagnosis from ESRD increases progressively with level of
education, the EGR survey confirms that different social classes do not adhere
equally to the specific dietary and lifestyle constraints that can slow the course
of the disease. Finally, at the most advanced stage, when replacement of renal
function becomes necessary, the most educated groups more often benefit from
the best available therapy, namely transplantation.

Theoretical models of disability are also fully applicable to the effects of
renal pathologies on patients’ quality of life, insofar as changes in renal function
lead to disabilities or activity limitations and, over time, to major social
disadvantages, and even to exclusion from employment (Verbrugge and Jette,
1994). For the least educated groups who often have physically demanding
jobs, regular dialysis sessions and poor overall health make it difficult to stay
in employment. This contrasts with the situation of more educated patients,
who more often benefit from a transplant, and who typically perform sedentary
jobs requiring work that is more intellectual than physical.

The life course of these patients can be seen in terms of the “accumulation”
model in life course epidemiology, and notably its longitudinal dimension,
which looks at how medical and social disadvantages accumulate over the life
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course. Neither dialysis nor transplantation provide a cure for the disease, and
the side effects of treatments, as well as accelerated ageing, limit the number
of activities that patients are able to perform, among which employment is the
most strategic (Blane et al., 2007; Link and Phelan, 1995).

Organ donations: efficacy or equity?

Renal pathologies do, however, present an original characteristic. ESRD
can be treated in two ways, one of which, transplantation, is now clearly the
best in terms of life expectancy, quality of life, and public cost. Among all the
results presented in this article, the most spectacular relates to the observed
difference, in terms of social inequalities, between two stages in the treatment
process: registration on the waiting list and access to transplantation. There
are large differences in registration by level of education, but once this threshold
has been crossed, these differences are no longer found for access to
transplantation. What explains this contrast? Once patients are registered on
the list, apart from the above-mentioned possibility of giving priority to
transplants performed in the hospital where the organ is harvested, it is no
longer physicians who decide whether or not a patient will receive a transplant,
but a score calculated by an algorithm.

Organ scarcity has led most countries to establish waiting lists, and to
define rules for distribution and allocation of organs harvested from brain-dead
individuals. In France, these rules are based on two principles: equity between
patients and medical efficacy.

In terms of medical efficacy, defined as the “degree to which an intervention
accomplishes the desired or projected outcomes”, organ allocation takes account
of tissue group compatibility (number of donor-recipient incompatibilities in
the six HLA loci), and of the age difference between donor and recipient.

In terms of equity, a statistical index of “ease of access to transplantation”,
which favours patients for whom it is difficult to find a suitable organ for
immunological reasons (notably due to anti-HLA immunization) is also an
important criterion, as is the time since registration on the list and since the
start of dialysis.

Each of these factors is weighted and fed into a national algorithm which
calculates a compatibility score for all patients on the waiting list each time a
new graft becomes available. A list of potential recipients is then drawn up, in
decreasing order of priority. It is not surprising, then, that this algorithm
should be indifferent to patients’ level of education. Indeed, its neutrality is a
sign of its quality, showing that it ensures equality of treatment between
patients. This is not true “upstream”, at the stage of registration on the waiting
list, where nephrologists’ decisions about whether or not to include a patient
is by no means anonymous. At this stage, the decision is made in full awareness
of all the patient’s characteristics, including not only medical but also other
individual and behavioural aspects. It cannot be ruled out that, under these
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conditions, a medical efficacy criterion —whereby doctors preferentially register
patients whose state of health and personal characteristics lead them to expect
a greater life expectancy benefit from scarce donated organs — wins out over
the criterion of equity. This is currently only a hypothesis and cannot be
validated using the available data, but studies in other countries have shown
that it is well-founded (Janezko, 2013; Tandon, 2013). Jon Elster (1992)
extensively studied the different justice criteria that are applied in allocating
scarce resources, and notably in the case of organ donations. He highlighted
the tension between two types of logic: need (who is most in need of a transplant
at a given moment?) and social efficiency (which potential transplant recipient
will maximize collective well-being?). Efficiency also means maximizing total
remaining life-years, i.e. giving priority to young people with long life
expectancies who will adhere to their therapeutic regimen. Comparing two
countries, one where organs are scarce, the other where they are abundant, he
shows that countries where the resource is scarcer focus more on efficiency
criteria. This choice may favour the most educated.

The available data do not allow us to identify the wide spectrum of reasons
why patients are not registered on the waiting list for an organ. However,
surveys on the question performed in other countries suggest some hypotheses
that are worth testing: low expectations of graft survival in light of the patient’s
behavioural characteristics, patients’ decisions, the institutional logic of
healthcare centres, inter-regional differences in medical cultures, incentive
effects of pricing systems, pressure from the management of public and non-
profit institutions and from the shareholders of private institutions, etc. Only
through an independent survey endowed with sufficient resources will it be
possible to assess the respective roles of these factors in France.

Conclusion

Various measures could be taken to attenuate these social inequalities.
The first step would be to stop acting as if they cannot exist, but rather to
acknowledge and address the problem, in line with the first recommendation
of the report of the Haut conseil de la santé publique, Sortir de la fatalité
(Breaking with fatalism). The addition of social variables, level of education
and a “geographical index of social disadvantage”, to the registry of the Agence
de la biomédecine will contribute substantially.” It would also be useful for
each nephrology department to address these questions, examining its own
practices in the light of this issue, by seeking, for example, to measure the
existence and scale of the phenomenon in local context.

(7) Tocompensate for the lack of individual socioeconom