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AVANT -PROPOS

/ITLQVXIILVDQFH UpQDOH FKURQLTXH WHUPLQDOH ,5&7 H
PRUWDOLWpP j OfpFKHOOH GX JOREH GpSDVVH PDLQWHQDQV
le VIH, la tuberculose ou le paludismniee faibleaccesaau traitement de sppeancedans les
pays les plus pauvresst responsable d2 a 7 millionsdécéesannuels Le traitementde
suppléancesstréalisésoit par hémalialyse ou dialyse péritonéale, spdr la transplantation
rénalequi représente le traitement de référenceDLV OYDFFqV | FHV WUDLWHP]I
LQpJDOHPHQW UpSDUWL j OD VXUIDFH GX JORduidpéedd LO QT
atteints de maladie rénale chroniquérent en Franceet y soient pris a chargepar notre

systéme de santé

/IIDFFqV DX[ VRLQV GHXURBWHAOQWANVW[WEQGLWLRQQpP SD
assurancenaladie. / ®ligible a la Protection Maladie Universelle (PUM&)eurarrivée sur

le territoire est soumis a certains éies /Y$LGH OpGLFDOH GT(WDW 3$0( Q
TXIDSUqV PRLY HW OHV GHPDQGHYVY GH VRLQV XUJHQWYV S
raison de difficultés linguistiques, financiere@siministrativesou GX GpODL GYH[SLUDWL
VISA touristique /HV SDWLHQWY PLJUDQWY DWWHLQWYV GY,5&7 VD
HQ FKDUJH VHORQ GHV PRGDOLWpPV GLIIpUHQWHY VHORQ C
WURLY GLDO\WVHV KHEGRPDGDLUHYVY SURJUDPPpHV MXVTXT]j

vitale, en attendantf R X YHU W X U H &GddiradéRiadeé | XQH

/IHV PRGDOLWpV GH GLDO\VH GpJUDGpHVY RX XQLTXHPHQW F
risque de complications pouvant aggraver son état de samaater sa qualité de vie. Il

nous VHPEOH pJDOHPHQW TXfHOOHV PHWWHQW HQ WHQVLRC(



UHFRXUV DX[ VHUYLFHV GYXUJHQFH DX[ WUDQVSRUWYV PpG

colteuses filieres de soins continus.

Deux études ameéricaingmrtant sur une population de migransans assurance maladie
montrent une augmentation de la mortalité a long terme, des hospitalisations et des codlts de
prise en charge en cas de dialyse en urgence uniquedestésultats sont en patiés avec

le systtme d&" DQWp DPpULFDLQ TXL QH SUpYRLW SDV GIDFFqV |
guelle que soit la durée de résidence sur le territoire. En France, cette période sans acces a une
assurance maladie ne peut allerdala de 3 mois,O Qf\ D SDV Eguivévalddh SXEOL

priseenchargedes patients migrants en France avec une IRCT.

Nous avons donc réalisé une étuéizospectivenédiceéconomiqualdans une population de
patients hémodialgs migrant en FranceGDQV OH EXW GY{DQDO\ViktdOHV FRE

prise en charge dans les 3 mois suivant leur arrivée dans le centre



ABSTRACT

Introduction.

In the setting of migratiorextraEuropearpatients with endgtage renal disease (ESRigve
a loweraccess to renal replacement therapy (RRiBalthcare coveragaccessat arrivalin
Francemay influence hemodialysis strategy during the first 3 monts.aimed to study

clinical healthcare costs amditcomes in this population in Marseille.

Methods.

We conducted a retrospective cohort study EBSRD migrant patients admitted for
hemodialysis in our center over eydars period. Patients were recently arrived in France and
willing to stay regardless of their administrative status with a local fellpvof at least 3
months. The first groupwith acessto Protection Universelle Maladie (PUMA) was
compared to patients withoatccess to PUMAPatients with operational health coverage
were scheduled in conventional dialysis and patients without health coverage had transient
SHPHUJRQB\ ™ GL @ \thelr Viglitdwere effective. We assestesl ESRDrelated

costs for the healthcare systemd themedical outcomes during them3onths period after

arrival. Multivariate analysis was performed with partial least square regression.

Results.

We includel 25 patients aged in median 42.6 [31.7; 53.6] years old and 60% of them were
males. Ten patients haaiccess to PUMAon arrival and 15patientsdid not. Baseline
characteristics were similar between the two groups. Four patients (26%) in the No healthcare
FRYHUDJH JURXS QHHGHG D R/QQ \gdadeRLiOmMaIRtratedidd idedic€) F \
reason.ESRDrelated healthcare costs were also higher in the absence of medical coverage

(20813 [15516; 28609]vs 12 465 [11 957; 1811], p < 0.001)Patients in th&o healthcare

4



FRYHUDJH JURXS VSHQW PRWQHOWLEFPHD OQENPHUJIEQF)\ @ Y
days, p=0.002) and had more ESRiated complications (3 [1; 9] vs 1 [0; 1], p=0.02) than

patients with health coverag@artial leassquare regression analysis show that the strongest
independent predictor of healthcare costs was the number of ES&Bd complications

(RzXy = 0.96).

Conclusion.

This study is the first French cohort describing ESRD patients at their arrival in Fréinee
mediceeconomic and outcome analysis. The absence of healthcare coverage and the
VXEVHTXHQW-RI@Q®NUGHOP\VLYV VWUDWHJ\ Dightr Wiealtddar® JO\ DV

costs andnore frequent ESRiPelated complications in migrant patients Wi#SRD.



ABBREVIATIONS

AME: State Medical Aid

ATIH: Agency for Data on Hospital Care

CKD: Chronic kidney disease

CSS:Couverture Santé Solidaire

DIM: Medical information department

DRG: diagnosigelated groups

ED: Emergency department

ESRD:Endstage renal disease

GHS:homogenous groups of stays

GHM: homogenous groups of patients

IOM: International Organization of Migration

ISN: International society of nephrology

OFII: French office for immigration and integration
PMSI: program for thenedicalization of information systems
PUMA: Protection Universelle Maladie

SMUR: Mobile emergency and reanimation service

UNESCO: United Nations Educational, Scientific and Cultural Organization



INTRODUCTION

Chronic kidney disease (CKD) affects 850 million people worldwide (11.2% of the world
population), of which 5.3 to 10.5 million (0.1% of the world population) will progress to end
stage renal disease (ESR{@)2). The treatment is based on rengblacement therapy by
peritoneal dialysis, hemodialysis or ideally renal transplantation. Access tereptaiement
therapysuffers from imprtant disparities between countries anay concern less than 10%

of patientsin low-incomecountries(2). Limited access to ESRD treatment is responsible for

2 to 7million annual deaths worldwid@ #).

Limited access to healthcare, particularly in the setting of E8RIQnosis lead people to
immigrate in highincome couatry with broader availability of dialysis andmprove
healthcarequality for their kidney diseaseAmong the potentials factors influencing the
decision to immigrate, 5 to 10% of migraméport healthcare access as the main reason to
immigrate(5,6) but there is no specific study about kidney diseBseden ofmigrants and
refugeeswith ESRD in North America(7 #0) and in Europe(1l) is being increasingly
studied andliscussed by nephrologiste Europe, asurvey of the International Society of
Nephrology (ISN) suggests that refugees represent dbbb of dialysis patientswith a
majority in the largest nephrology centdi2). The Frach Office for Immigration and
Integration (OFIl) estimates that migrant patients represent 1.6 to 3.2% of hemodialysis

patients in France (unpublished data).

In France, migranttave poorer healthcaraccess socioeconomic conditions, and housing
accesghan the general populatigh,13,14) Refugees, asyluiseekers and migrants working

or being resident in France on a stable and regular basis have acdhssRmtection
Universelle MaladidPUMA) supplemented by the Couverture Santé Solidaire (CSS) which

is a universal healthcare coveraged include maintenancedialysis (1547). The State
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Medical Aid (AME) is a healthcare coverage, including maintenance dialysis, for unemployed
people or not being resident in France if tkap provets presence onrench territory for at
least 3 monthg18). During these first 3 months, naasident migrantsnay have access to

the Emergency medical aid (AMU) which include maintenance dialyZsnplexity of
procedures availability of social workers, financial difficulties, and barrier language
likely to extend the period to obtain healthcare covebgg@MU and AMEcanlead to health

aggravation of migrantsith ESRD

The Tonventional strategy ofESRD treatment includes three dialg sessions per week,

with clinical, biological and imaging surveillanceaily medication, treatmentduring the

session, and reimbursement of transport to the dialysis celgaithcarecoveragdimitation

may constrainnephrologists toUHO\ LQFRPSOHWH FDUH strit€Rstiz DV 3GH
extreme being dialysis only in cases of vital emergency, knoWwn @ &tergencyonly”
strategy.Two comparative UStudies have shown an association between "emergegy

strategywith higher mortality more frequent hospitalizatisand highehealthcareoststhan
PLIJUDQWY ZKLFK REWDLQ KHDOWKFDUH FRYHUDJH DQG EI

dialysis strategy19,20)

In the French healthcare systemaenif universal healtbarecoveaage, including maintenance
dialysis, begin8 monthsafteramigrant] V. D UwkLhyddtBesized thébe waiting period to
obtain universal healthcare coveragel the3HPHUJR Q B\ " V \W thiphahe dt\their
arrival in France could beanore expensive for th&rench healtrcare systemand could
generate addition&SRDrelatedcomplicationghan W Kclnventional strategy The aim of

the present studywas tocomparethe costs and the clinical outcomes in ESRD migrant
patients with and without healthcazeverageduring the next 3 months aftéheir arrival in

France



METHODS

Study design

We conducted a retrospective cohort studynafrant patientsvith ESRD admitted fothe

first time forhemodialysisn our center over 4-yearss period The data used in this study was
anonymized, approved and registered by the Health Data Bbral institutionunder the
reference  PADS279. Reporting and redaction were made in accordance with the

Strengthening the Reporting of Observational Studig®R(@BE) guidelines.

Population

We included B migrantpatientsaged 18 years or more with ESRiBeated byhemalialysis
or with an indication for chronic dialysis on arrival in Franeedwho werereceived for the
first time at the Center of Nephrology and Renal Transplantation in Manseflleeen May 1,
2014 and June 1, 2018/igrants were defined as extEaropean persons leaving their
country of residence to live in France. We includefligees defined as persons forced to
leave their country in order to escape war, persecution or natural disaster, with asylum in
France;asylumseekers, defined as persons venecurrentlyin demand to obtain asylum in
France and norasylumseeking migrantsPatientswith acute kidney failuretreated with
peritoneal dialysis andatients whdhad CKD without necessity for dialysis their arrival in
France were not includedRatients whaleft the centerless than 3 months after the first

dialysiswereexcludedfrom analysis

Data collection

Patients werascreenedrom several sources: social service records from the social service of
the Hospital de la Conception, notes taken during the daily medical staff and sécmrdthe
Department of Medicalnformation (DIM). These sources were then crosterenced, and

inclusion criteria were checked for each patient to determine its eligibilfg.collected

9



during the study perioddemographicdata (age, sex, nationality, country of origin),
administrativedata(date of arrival in France, presence of fanwilynational territory mastery

of Frenchlanguage, obtention of healtloverageat arriva), and medicatlata(comorbidities,
nephropathy, residual diuresis, type of vascular access, date of thediysisgdidate of the
instauration ofenal replacement therapfyom medical and social recordghe occurrence of
acute pulmoary edema, severe hyperkalemia, metabolic acidosis, severe hypertension,
uremiaassociated complicatiofiof examplepericarditisor encephalopathyjuring the study
periodwas considexd as attributable to ESRD management strat@gardiovascular events
and gastrointestinal hemorrhagaccurring were also considered aselatedto the ESRD
management strategyappendix 1). Vascular accesgelated complicationswere also
collectedbut not considered attributable to ESRD management strafégyalso collected
long-term follow-up information, transferin center with lighter modalities of hemodialysis,
changs in the type of renal replacement therapy including transplantation, inscription in

waiting list for transplantation and death.

Healthcare coverage status

Patients were categorized ingPoupsaccordingto their healtlcare coveragstatusat their
arrival in France Patients withthe PUMA coveragewere assigned to theddlth coverage
group(16,17) Patients withouPUMA coverageor with a touristic VISAwereassigned tohe
No healthcoverage groufl8). In the absence of VISApatientsin the No healtlcoverage
group may have benefiEmergency medical aid (AMUWyiggered by social workers before

obtention of AMEto beginconventionalbialysis(21).

ESRD Management

Two strategies could be performed in the center depemdihgalthcoverageights.
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In the 3HP HU 3dti@QF\V W U patidhtshad clinical and biological evaluation at an
emergencydepartment (ED) before beireyentuallyadmitted in thenephrology department

to receive hemodialysis session intensive careor chronic dialysis unit.To receive
emergencyonly hemodialysis, the patient mugiresent ESRBelated complications
described inappendix 1 including acute pulmonary edema, hyperkaike symptomatic
hypertension, metabolic acidosis, uremretated symptomsTlransportcould include medical
monitoring if neededAcute medical conditioginot related to ESRWeremanagedtthe ED.
Depending on the hourhe patientcould have asocial workersassistanceto request
healttcare coverage When the healthcoverageis operational, patients are switched to
SFRQYHQWLR Q InOcase&y/ \of thbyWrikdlical condition with necessity of regular
hemodialysisthe medical team could trigger camtional strategyevenin the absence of
healthcoverage

The 3FR QY HQW L R QdorisedvilV tirbenretdilar dialysis sessomper week with
transportation to the center. In case of ad®&RDrelatedcomplication the patientcould
directly contact nephrolggintensive care or chronic dialysis unit (depending on the hour and
degree of emergency) to be admitted without mandatory passage to ED. This strategly implie
also daily medication for ESRihcluding hypertension CKD-Mineral ard Bone Disorder
adjunctive dialysis treatmentiéke iron therapy or erythropoies@imulating agents and
additional screening testshen needed, for example to evaluadeteriovenous fistula or

cardiac function.

Economicanalysis

We performeda costanalyds based on th8ocietyf V S H U VBothFWét Welrk calculated

and compared between the two groups, corresponding to the difference in mean costs
(expressed in Euragipatients still alive were censoredtla¢ date of the end of the follewp

period,precisely3 months after enratent in the studyThe economic analysis considered all
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direct healthcare costs in relation witkemodialysistransportand management care. All
input data were collected individually ametrospectively for eachatient enrolled into the
study. This included costs relating 19 administration of haemodialysis, which include
haemodialysissessions transportsperformed by the Mobile Emergency Medical Services
(SMUR) and ambulance transparéd 2)inpatient caredr managing adverse evenESRD
related complicationsand surveillanceFor example, the total cost of each inpatient stay
included the cost of thdiagnosisrelated groupgDRGs), with costs calculated according to
theNational Reference Costs (ElNG@s well asny additional costs due to aslyort passages
in ED, ongoing observatignamount of expensive moleculesr any transports except
transfers between institutionalready included in theéNational Reference CostéENC)
estimatesAs the followup time horizon was short, discounting was not appligdt costs
were obtained from the French national heatiheragesystem and inpatient costs derived for
valuation of DRGsaccording to CIM10 coding, ancased on 204 hospital activity and
associatd expendituresdased on the ENC. The French public Agency for Data on Hospital
Care(ATIH) database was usé#2). In the study populatiorthe CIM-10 codes 2811 and
10 were mainly observedThe ESRDhealthcarecost wasdefined as the sum of hospital and
transportation cost®lated to complications attributablethe management strategy of ESRD
as detailed inappendix 2 The transport costs were based on national heattherage
reimbursement rates for-egglomeration transportation of 5 kilometé28). Transport from
out-hospital to our departmentene estimatedW R Y% IRU DQ DPEXODQFH WUD
Y IRU D FDU FDE WUDQVSRUWDWLRQ 7UDQVSRUWDWLR(
considered as negligibl&he cost transport between the ED and our department was included

in the ENC estimates.

Statistical analysis
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Clinical characteristics upon enrolment were compared at inclusion in the study using either
6 WXGHQW T WMIndy (forOgDaptipative variables), el TXDUHG RU )LVKHUYfV H
(for qualitative variables), aappropriate Descriptive statistics were performed on costs and
secondary outcomes, in order to identify those characteristics that may influence cost
outcomes and ESREelated complications. The primary endpoint, quantitative dates w
analysed using Manwhitney U test in accordance with the variable distribution. For the
secondary endpoints, also quantitative data, similar descriptive analyses were conducted.
Statistical significance was defined asO@5 in twoesided tests.These analyses were
performedusing Microsoft Excel 365 ProPlus, PASW Statistics version 18.0.0 and JMP
Statistics 14.2.0.

Due to a relative small sample size (N=2&hd in the context of multicdinearity of
predictors, unstable inferences using standard linear regression models may occurred.
Therefore, Partial Least Squares (Plk&jression waperformed. PLS regression extracts a

set of orthogonal factors called latent variables which are usemhpture most of the
information in the explanatory variables useful for predicting the dependent vai2dile

First, pairwise correlation matrix of the study variables was provided. Second, PLS
regression models were developed and proportion of variance explained (R2Xy) were taken
as a measure of the models GoodnesEitofThe final model was optimized with a R2Xy
value of0.73 at three latent factors. Finally, PLS standardized regression coefficients were

provided.)RU WKLV DQDO\VLVY ZH XVHG WKH 5 SDFENDJHV 3S0OV~

13



RESULTS

Population

We identified 33 patientsligible during the study periodive patients (15.1%fglid not met

the inclusion criteria3 of them were resident Francefor several yearbefore initiation of
dialysis one had CKD without need of dialysis at arrival and oral diuringdialysis in
intensive care unit before contact with the nephrology téldmmee patient$9.1%) did not
complete the followup of three months and were excluded from analyBigenty-five
patients werencluded (figure 1). The median age was 42[81.7; 53.6] and most patients
(60%) were male. 9 patients (36%) had undetermined nephropathy and half (52%) had
significant residual diuresis (more than 500riable 1 describes &seline characteristiasf

the cohortandtable S1summarize parameters at admission

Healthcare coverageand dialysis strategy

Ten patientsvere categorized in the group with healthcare coverage becatsgdficcess
to PUMA after theirarrival: 2 patientswith political refugee status andvdith asylum request
which benefitsfrom PUMA respectively athe 1st, 7th and 13h dayof their arrival;2 patients
were FranceAlgerian binational living in Algeria who returneid France respectively 2 and
42 months aftehemodialysignitiation in Algeria ;2 patients benefited from rights in other
EU countries and one patient had already healtlerageights from a former stay in France.
All those patients receidleW KH 3 FRQYHQWLRQDO™ VWUDWHJ\

Fifteen patientsvere categorized in éhgroup without healthcare coveragédl. those patients
ZHUH SURJUDP P H G elveRjebdyRIy L Y W WBKMVEN four of them(26.6%)
needed awitch tothe Tonventional strategyfor medical reasonsine patient had superior
vena cavasyndrome and needed hospitalization for vascular procedure and anticoagulation

anotherpatientwas anuric ilateral nephrectomypistory) and2 patientshad severeESRD

14



related complications (uremic encephalopathy and hypertension with microangiopathy)
respectively atlay Ist, 4th, 12th and 23h from the first dialysisessiorin the center.
Therewereno significant differencebetweenthe twogroups in terms of age, BMI, dialysis
vintage vascular access, region of origin, time since arrivednch language or presence of

family in France.

Healthcare costs

The use of health care resources in each group during the period study was compared in
Table2 'XUDWLRQ RI-FRQPHNUSHQERG ZDV VKRUWHGtbverggeW KH JU |
at arrivalcompared to the group without heatthveraggO [0; 7.5] and 16 [6.5; 36.5] days, p

= 0.002). The medianglobal healthcare cost was higher in tN® health coveragegroup
compared tahe Healthcoveragegroup (*22090[16 141; 29 176s12930[12 224; 15197)

p < 0.001). Inthe whole cohortESRDrelated costs represext90.1% of global healthcare

costs The median ESRBelatedcost was highein the group without healtboveragegroup
compared tdahe healtrcoveragegroup (220 813[15516; B 609]vs 12465[11 957, 13 911

p < 0.001) TheNo healthcoveragegroupspent more time at hospitabmpared to thaealth
coveragegroup especially in intensive care (2; 9.5]vs 0.5[0; 2] days, p = 0.002)where
emergency dialysis were performedD visits and SMUR transportation were also more
frequent (42; 7.5]vs 1[1; 2] and2 [1; 6]vs 0.5 [0; 1]respectively; p = 0.002 and p = 0X).

Thetotal number of hemodialysis sessig@snergencyonly andconventiona) over the study

period was not significantly different betweéme two groups (38.5 [33; 39]vs P [27.5;

37.5],p = 0.14)(Table 2).

ESRD-related complications
The median number of ESRiRlated complications was higher in tgeup withouthealth

coveragecompared tdhe healthcoveragegroup (3[1; 9] vs 1[0; 1], p =0.023)(Table 2). In
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the whole cohort105 ESRDrelatedcomplicatiors occurred during 225@days of followup

but most of themn=96, 91.4%) RFFXUUHG GXULQ®D OMNP I3&hdHh RS\
occurred duringconventionaldialysis (Figure 2). The most frequent complicatienwere
severe hyperkalemian£46, 43.8%), acute pulmonary edema=32, 30.8%6) and severe
hypertension (=20, 190%). Other complications includedremic encephalopathy (t)k
uremiaassociated incoercible vomiting (n=1), severe metabolic acidosis (n=1) and acute
coronary syndrome (n=4)n hypertensive contextOne patient neded percutaneous
coronarography anwvas treated withtransluminal angioplasty of a coronary lesi@®. of

these complications (71.4%) required SMUR transportation for emergency dialysis session.
During the study perigdve alsoobserved 5 vascular accessnplications: one superior vena
cava syndrome, two cathetarlated bacteremia, one AVF drainage vein thrombosis and one
digital ischemia from AVF steal syndrom@ther medical conditionsinrelated to ESRD
during the followup weresepticknee arthritis, communitgcquired pneumoniancontrolled

diabetes mellitus and cardiac defibrillator placement for a preexisting cardiopathy.

Predictors of ESRD healthcare costs

Table|3 depicts the correlation betweenedictorsandthe response variable estimatéche

absence of health coverage (r=0.72, p<0.001), thebaurof ESRDBrelated complications
(r=0.55, p=0.004), ED visits (r=0.50, p=0.010) and SMUR transportation (r=0.48, p=0.014)
were significantly correlatep<0.05)with ESRDrelatedhealthcare costariable Time spent

on conventional hemodialysis was negally correlatedwith ESRDrelatedhealthcare cost
variable (r= -0.53, p=0.006).Some predictorsvere also correlated with each other; for
examplethe number of ESRelated complicationsvere positively correlated withthe
ESRDrelated healthcare cogt 0.56 p=0.004) and negatively correlated withe number of
hemodialysis sessiolfs= -0.50 p=0.043 andthe time spent iconventionahemodialysigr=

-0.83 p=0.008.
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Table 4aanddb SUHVHQW WKH UHVXOWYV RI 3/6 UHJUHVVLRQ 7KH
by maximizing the variance in the dependent variable (E&#dedhealthcarecosts): three
components were fitted on the PLS model, explaini@y®o of the variance in ESRD

health@are costs (Table 4aYable 4b provides the value of the correlation between each
component and each predictive variable, in specifying the direction of the relation (columns
X-loadings).

A range of predictive variables had strong associations with toéglthcare cost
(R?Xy>0.80. ESRDUHODWHG FRPSOLFDWLRQV DQG WLPH LQ 2&RQY
relevant predictor variables, followed by the number of SMUR transportaiah&D visits
ESRDrelated complicatiosy SMUR transportationand ED vsitswere positively associated

ZLWK WRWDO KHDOWKFDU 8B8F®R0L%nd 0.00D R¥HD®, ®I9BPBd

0884 UHVSHFWLYHO\ WKH DVVRFLDWLRQ ZDV LQYHUVH |

VWD Q G D Ui®d14 RE0.921).

Long-term follow-up

After a median follomup time of 2.6 [2.1 ; 3.8] years, 11 patients (44%) were still under
renatreplacement therapy in our center3 patients (52%) were transferred in ogher
hemodialysiscenter and one patient (4%) was ldsbnehad beertransferred to peritoneal
dialysis. Two patients underwertidney transplantation, one in our center and another after
transfer in another transplantation center and six patientsondransplantationvaiting list.
Three patients diedwo patients 77 and 58 years, both with advanced cardiopathy and

another35 years old, from an infectious complication in the first year after transplantation.
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DISCUSSION

This is the first French cohort describing ESRBtients at their arrival in France with a
mediceeconomic and outcome analysis. We found that absence of health coverage in the first
3 months increased globhéalthcarecost and ESRBelated complicationsvith subsequent

acute care utilization. These results favor our initial hypothesis that medical care with
universal health coverage for migrants arriving in France is the best stifabegyboth

medical and economic point of view.

The mediceeconomic analysis tried totfias much as possible to the reality of public
healthcare depenses in a societal perspective. In our study, healthcare costs unrelated to
ESRD represented less than 10%. ESRRted healthcare costs are strongly and
independently associated to ESRé&dated complications and t&D visits, SMUR transports

and inhospital staysas observed in the first component of the PLS regresSioa former
variables, which represent the acute care management, are intimately connected and the PLS
regressioncategorizeshtem as the same latent variabfnother strong determinant is the
WLPH VSHQW LERQ®IP HAULIMHQ\MLY ZKLFK EDVLFDOO\ ZRUNV E\
and therefore triggers avoidable healthcare deper$eteworthy, Migrant patient with
cardiopatly history has a fulfledged impactn the heathcare co# relation withgreater

dialytic needsas show in component 2 of the PLS regressiorour cohort, migrant have
median dialysis vintage around 3 years before their arrival in FreBioglarly to the
literature datawe observed in component three of the PLS regressioirrgtlar dialysis in
long-term dialysis patientsncreased the ESRD cogtrobably due to the accumulated

morbidity related to the dialysis condition

Our analysis shows thaatients without health coverage at their arrival in France undergo

more acute pulmonary edema, hyperkalemia and hypertension epitftaiegatient with
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effective coveragel HDUO\ DOO RI WKH FRPSOLFDWLRQM®BGFXUUH!
dialysis periad, which is longer in patients without healthcare coverage at arrival. Four
SDWLHQWY HYHQ QHHGHG -RQDQVWR HAERNGOIRHBDOF \

that this degradedstrategyis not sufficient to manage severedical conditioror increasge

the gavity of complicationselated to ESRDThese considerations strongly sugdbat early

use of conventional thrieeweek dialysis strategys likely to provide protection against
ESRDrelated complicationsinterestingly, during the first three monthghe number of
hemodialysis sessions was not significantly different between grdings highlights that
regularfrequencyin dialysis sessiois the key parameteto reduce thencidence ofESRD

related complications.

Two comparativeUsS studies showthatemergencyonly strategywas associated with higher
mortality, more hospitalizations and highegalthcare costhan conventional dialysiever

longer study pericgl (19,20) However, US healthcare system does not provide universal
healthcare coverag® thonresident migranand SHPHUJRQB\" GLDO\VLV FRXOG
years. In France the 2nd Pasqua lawf August 24, 1993relating to the control of
immigration and the conditions of entry, reception and residence of foreigners, makes the
affiliation to the health coverage subject to the regularity of the residency. Finally, according
to the finance law of December 30, 2003, a condition of stability ofreoBth residency in
France is opposed to any foreigner in order to claim health coverage regafdlestegality

of the residency. The waiting situation of migrant patients after their arrival to obtain
healthcare coverage is the result of these different legislatramsh intended to reduce
public expenses but are harmful for patients. Facilitathrey health coverage in migrant

population will probably result in health system and societal benefits.
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Our work has significant limitations. The little sample size, the possible center effect and
selection bias are inherent to its retrospective and omroc study. We did not include

patients who only had transient dialysis and left the center before obtaining health coverage.
Moreover, our study only highlights correlation and not causality between the absence of

health coverage and a lower efficierafyour healthcare system.

In the current state dlfie FrencHegislation ESRD migrant patients at their arrival in France
without health coverage have not accesthriceaweek dialysis In reaction, nephrologists
are forced to use degradedW UDWHJ\ O L NRHQ €H P HeUHIQekA sviggesthat
SHPHUJRQB\" GLDO\VLYV -elatda @Gompic&io(s &nd is not cestective. If
degraded strategy has to be implementetggallar frequency indialysis session is surely
more effcient than emergenegnly dialysis on clinical outcome and healthcare cost.
However, the proven standaofi-care in hemodialysis patients remains three weekly dialysis
sessionsOur legislation has to evolve in order to allow nephrologists to provideptimal

care for all patients with ESRD.
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CONLCUSION

Our study provideevidence that immediate health coverage access to ESRD migrant at their
arrival in France is associated with less ESRRRted complications and few related
healthcare costs. The assa DWHG PRUELGLW\ DQG ODFN RI HFRQRPLF
RQO\" VWUDWHJ\ LQ PLJUDQW SDWLHQWV ZLWK (65" VKRX!
VWUDWHI\ DQG LPSOHPHQW WKH *FRQYHQWLRQDO™ VWUDWE
We have subitted the MIROIR project (MIgRants: Organization and Innovation in Renal

care) in response to the Direction Générale de la Santé (DGOS) call for proposals for a

research and evaluation plan for the performance of the healthcare system (PREPS).
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FIGURES

Figure 1. Flow chart of the study
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Figure 2. ESRDrelated complicationsin the whole cohort during the study period

23



Table 1. Baseline characteristics of the patients.

Population
N =25
Age 42.6 [31.7 ; 53.6]
Women 10 (40%)
BMI 22 [19; 25.9
Comorbidities

- Hypertension 21 (84%)

- Diabetes mellitus 5 (20%)

- Renaltransplantation 1 (4%)

- Cardiopathy 6 (24%)
Nephropathy

- Undetermined 9 (36%)

- Interstitial 6 (24%)

- Diabetic 5 (20%)

- Glomerular 2 (8%)

- Vascular 2 (8%)

- Hereditary 1 (4%)
Residual diuresis 13 (52%)
Time on dialysis months 36 [10 ;54]
Vascular access at admission

AVF 16 (64%)

Catheter 4 (16%)

None 5 (20%)
Region of origin

North Africa 11 (44%)

Balkans / Caucasus 7 (28%)

SubSaharan Africa 4 (12%)

Middle East 2 (8%)

Asia 1 (4%)
Time since arrival in France, days | 2.5[0.5; 8]
Health coverageat arrival 10 (40%)
Family in France 11 (44%)
French-speaking 9 (36%)
Tourist VISA 6 (24%)

AVF, arteriovenous fista; IQR, interquartie range; NS, nossignificant. Qualitative
variables are described with number and percentage. Quantitative variables are described by

median and interquartile range (IQR).
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Table 2. Healthcare use and costs in patients with and without healtboveragecosts in

the next 3 months after arival in France

Health coverage No health coverage
N =10 N =15 Y

Global healthcare cost 12930 [12224; 15 197] 22090 [16141; 29 176] < 0.001
ESRDrelated healthcare cost 12 465 [11 957; 13 911 20813 [15516; 28609] | < 0.0aL
3(PHUJHRQFO\ VWU
duration, days 0[0; 7] 16 [6.5; 36.5] 0.002
3(PHUJHRQFO\  SHU

- Dialysissessions 0.5 [0; 2] 4[1.5; 8] 0.003

- SMUR transports 0 [0; 1] 2[1; 5] 0.01
3 RQYHQWLRQDO"

- Dialysis session 38.5[33; 39] 32 [22;35.5] 0.01
Days at hospital
- In intensive care 0.5 [0; 1] 2 [0; 9.5] 0.002
- In conventional unit 0 [0; O] 412;7.5] 0.06
ED visits 1[1; 2] 4[2.5 8] 0.002
SMUR transports 0.5 [0; 1] 2 [1; 6] 0.011
Dialysis sessions 38.5[33; 39] 36[27.5; 37.5] 0.14
ESRDrelated complications 1[0; 1] 3[1; 9] 0.023

ED: Emergency departmerESRD: Endstage renal diseas&MUR: Mobile emergency and

reanimation servicelThe costs are expressed inkiR V

Yy

RYHU afte firsd HalPsSB Q WKV

Quantitative variables are described by median and interquartile range @QRjparisons

are performed with the U MarAWhitney test for independent samples.
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Table 3: Pair-wisecorrelation matrix of study variables

Qualitative variablesre tested withu-Mann Whitney rank sum tejuantitative variables

are tested witlspearmartorrelationtest = rho

Sex: female sex; HD vintage: Hemodialysis vintage; HTA: history of hypertension; Time in
conv. HD: Time spent in coertional dialysis strategy; Complications: number of
complications overall the study period; ED: Emergency department; SMU&bile
emergency and reanimation seryidéD session: number of HD sessions overall the study

period
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Table 4a. Summary of the PLS model results

Model Component | R2X Cumulative | R2Y Cumulative
(%) R2X (%) (%) R2Y (%)
PLS First 26.0 26.0 38.3 38.3
Second 16.9 42.9 25.5 63.8
Third 10.0 529 9.2 73.0

7KH PRGHOVY FRPSRQHQWY ZHUH FKRYV igpdademDdriaBlé)]LQJ WK
Three components were fitted on the PLS model, explair8r@§« of the variance in Y. The

first 3 components explaine@ 8% of the variation in predictive variables

R2X; R-squarescoresfor theindependent variablegR2Y:R-square scorefor the dependent

variable (ESRErelated healthcare cost)
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Population
N =25

Time since last dialysis (days) 413;7]
Acute indication

- No complication 5 (20%)

- Hyperkalemia 7 (28%)

- Pulmonary edema 4 (16%)

- Severe hypertension 4 (16%)

- Other/ unknown 5 (20%)
Arterial bloodpressure (mmHg)
- Systolic 153 [139; 162]
- Diastolic 84 [73; 97]
Sodium (mmol/l) 138 [135.5; 141]
Potassium(mmol/l) 5.8[5.4;6.45]
Bicarbonate (mmol/l) 18 [16 ; 20]
Azotemia (mmol/l) 27.5[22 ; 36]
Serum Creatinine (umol/l) 1185 [875 ; 1420]
Hemoglobin (g/dl) 11.2[8.5;12.3]
Ultrafiltration rate (ml/kg/h) 8.6 [2.7 ; 11.6]
Duration (minutes) 240 [240 ; 240]

Table S1. Baseline characteristics at initiation of dialysis
Quialitative variables are described with number gerdentage. Quantitative variables are

described by median and interquartile range (IQR).
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APPENDIX 1. ESRD-related complications

- Acute pulmonary edema: presence of signs of respiratory distigsaecessity of oxygen,
due to a state gdfulmonaryoverload that improves withitrafiltration.

- Hyperkalemia: defined by associatiorof blood potassiumgreater than 6.5M and
electrocardiographic disorders related to hyperkalemia.

- Metabolic acidosis: defined #ise association adblood pH below 7.38 and a level loibod
bicarbonatéelow22mM.

- Severe arterial hypertension: combination of hypertension above 180/110 mmHg and
symptoms attributable to hypertension regressing witll¢lceease of thielood pressure

- Uremia-associated complications: pericarditis, euwdopathy or any complication
associated to ESRD with need of hospital admission

- Acute coronary syndrome: defined by the associatioraafte chest discomfortand
compatibleelectrocardiographic modificatior{ST-segment elevation or depressionwave
inversion, flat Fwave)

- Stroke: focal neurological deficdf abrupt onset witha brain imaging compatible with
transient arterial ischemic attack (TlA)konstituted cerebral infarction, or cerebral
hemorrhage.

- Acute limb ischemiaassociation of aharp pain in a limb witklinical signs of interrupted
arterial blood flow in distal arteries.

- Digestivehemorrhageoccurrence of bleeding whose originbistween the mouth and the

anal canal.
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APPENDIX 2. Hospital staysand management strategyof ESRD

Hospital stays(GHM) related to the management of ESRD &RVW
01M122 | Other nervous system disorders, level 2 3702
04M111 | Respiratory signs and symptoms, level 1 969
04M131 | Pulmonary edema and respiratory distress, level 1 1745
04M132 | Pulmonary edema and respiratory distress, level 2 4847
04M13T | Pulmonary edema and respiratory distress, very short duration 1258
05K051 | Vascular stents with myocardial infarction, level 1 4975
05MO09T | Heart failure and circulatory shock, very short duration 1033
05M13T | Chest pain, very short duration 821
05M17T | Other conditions of the circulatory system, very short 813
10C081 | Other interventions for endocrine and metabolic disordevs) IL 2997
10M162 | Metabolic disorders, age over 17 years, level 2 2708
10M163 | Metabolic disorders, age over 17 years, level 3 4644
10M16T | Metabolic disorders, age over 17 years, very short duration 728
11K021 | Renal failure, with dialysis, level 1 2233
11K022 | Renal failure, with dialysis, level 2 6872
11K023 | Renal failure, wih dialysis, level 3 12855
11K024 | Renal failure, with dialysis, level 4 23476
11K02J | Renal failure, with dialysis, outpatient 2217
11MO6T | Renal failure, without dialysis, very short term 916
16M11T | Other disorders of the erythrocyte lineage, very short duration 958
21M161 | Other iatrogenic complications not elsewselassified, level 1 1749
23M20T | Other symptoms and reasons for seeking care for CMD 23, 762
short term
2872047 | Hemodialysis, in sessions 319

CMD: Major diagnostic categories ESRD: Enestage renal disease ; GHM, homogenous

groups of patients
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Hospital stays(GHM) unrelated to the management of ESRD &RVW

01M221 | Migraines and headaches, level 1 1021
05C191 | Cardiac defibrillator placement, level 1 15646
05C211 | Creation and repair of arteriovenous fistulas for CMD 05, level 1 2614

05C21J | Creation and repair of arteriovenous fistulas for CMD 05, ambula 1782
05K101 | Vascular Diagnosti€rocedures, Level 1 1881
05K261 | Therapeutic acts on vascular accesses or veins by vascular rou 2259
over 17 years, level 1
06M18T | Symptoms and other health care utilization of CMD 06, very g 685

term
08C611 | Major Interventions for Osteoarticular Infections, Level 1 5332
10M022 | Diabetes, agever 35 years, level 2 2670
11C091 | Creation and repair of arteriovenous fistulas for CMD 11, level 1 2093

11C09J | Creation and repair of arteriovenous fistulas for CMD 11, ambulz 1610
23M101 | Surgical followup care, level 1 1414

CMD: Major diagnostic categories ESRD: Enestage renal disease ; GHM, homogenous

groups of patients
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ABSTRACT

Introduction.

In the setting of migration, extra-European patients with end-stage renal disease (ESRD) have
a lower access to renal replacement therapy (RRT). Healthcare coverage access at arrival in
France may influence hemodialysis strategy during the first 3 months. We aimed to study
clinical healthcare costs and outcomes in this population in Marseille.

Methods.

We conducted a retrospective cohort study of ESRD migrant patients admitted for hemodialysis

in our center over a 4-years period. Patients were recently arrived in France and willing to stay
regardless of their administrative status with a local follow-up of at least 3 months. The first
group with acces® Protection Universelle Maladie (PUMA) was compared to patients without
access to PUMA. Patients with operational health coverage were scheduled in conventional
GLDO\WLY DQG SDWLHQWYV ZLWKRXW KHROQWK FERODHOUDUW EB
their rights were effective. We assessed the ESRD-related costs for the healthcare system and
the medical outcomes during the 3-months period after arrival. Multivariate analysis was
performed with partial least square regression.

Results.

We included 25 patients aged in median 42.6 [31.7; 53.6] years old and 60% of them were
males. Ten patients had access to PUMA on arrival and 15 patients did not. Baseline
characteristics were similar between the two groups. Four patients (26%) in the No healthcare
coverDJH JURXS QHHGHG D V Z{RMQRKcotveRRoriaH Stratégy Fhnfedical
reason. ESRD-related healthcare costs were also higher in the absence of medical coverage
(20813 [15516; 28609] vs 12 465 [11 957; 1RL1], p < 0.001)Patients in the No healthcare
FRYHUDJH JURXS VSHQW PRQEB\WGRBAWEHWPHUJIHQF\ @ YV
p=0.002) and had more ESRD-related complications (3 [1; 9] vs 1 [0O; 1], p=0.02) than patients
with health coverage. Partial least square regression analysis show that the strongest
independent predictor of healthcare costs was the number of ESRD-related complications
(R2Xy = 0.96).

Conclusion.

This study is the first French cohort describing ESRD patients at their arrival in France with a
medicoeconomic and outcome analysis. The absence of healthcare coverage and the
VXEVHTXHQW-R@QPANUGHOQOP\VLYV VWUDWHJ\ ightr Wealtbdar® JO\ DV
costs and more frequent ESRD-related complications in migrant patients with ESRD.

Keywords :
End-stage renal disease (ESRD), chronic kidney disease, hemodialysis, migrant patient.
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