Da/i‘ta Shorter Hemodialysis Session Length Is Strongly Associated With Higher Rates of Mortality and Hospitalizations
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Introduction Model Adjustments Table 2. Incidence Rates and Cumulative Incidence of OQutcomes * |n total, 39,864 patients qualified for the analysis. Of the 7,185 patients who had mean
* All multivariate models were adjusted for the following variables: dialysis session length of 2240 minutes, 77% had mean session lengths between 240
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« Compared to persons in the general population, patients with kidney disease including those _gg)e( xa:'gg'gaz N”ma'?f‘:;clzzge"ts /°a|?faet:t*::|5 e:q%'g'er;‘t:i‘z r':i‘teears and 255, while 92% had mean sessions lengths between 240 and 270 minutes.
with end-stage renal disease (ESRD) undergoing dialysis, experience higher rates of death.’ _ Race/ethnicity ’ P (ggcy cl) y
. . . . . . o
It has been previously demonstrated that patients who shorten their dialysis sessions have — Etiology of ESRD
worse outcomes.? The actual reasons for this phenomenon are unknown. It is likely that — Prior renal transplant Hospitalization for HF/volume overload 8,896 22.4 24.4 (23.9-24.9)
longer dialysis treatments provide enhanced solute clearance beyond what is reflected by - \LgaSCU'tar ﬁ‘CgehSS tYFt>e | e blon 10 § Hetole blood (H3|c:>;nplosite hosplitalilz/act\i;)n forrt ’ 10,805 27.2 27.8 (27.3-28.4)
. . . . . . . — >
clearance of urea alone, which is used to define the adequacy of a dialysis session. It is also ncontrolled hypertension (mean sytolic blood pressure MM Ag or mean diastolit bIooG pressure e
possible that prolonged dialysis sessions allow ultrafiltration to proceed slowly and in a >90 mm Hg over exposure assessment period) pardiovaseularmorially =97 = 205458
| _ _ — Pre-existing diabetes, congestive heart failure, myocardial infarction, atrial fibrillation, cerebrovascular All-cause mortality 7,646 19.2 14.2 (13.8-14.6) . i ti i
manner that improves blood pressure control and allows for consistent achievement of dry disease WaesaiEl inEreten 2 396 5.0 6.0 (5.7-6.2) These study .results demonsj[rate a dose response association betlwe.en |.ncrementally.
iqht 3 — —— ’ shorter session length and risk of heart failure/fluid overload hospitalization, myocardial
welgnt. . . Post-dialysis fluid-related hospitalization 751 1.9 1.9 (1.8-2.0) _ _ _ _ _ o _ _ _
_ _ _ _ _ _ Figure 1. Study Design Nt Fot > 789 - - 0(6772) infarction, post-dialysis fluid related hospitalization, cardiovascular mortality, and all-
» Cardiovascular sequelae are likely a result of residual fluid experienced by patients who are ’ ' d ik - 1 Bl ks - - - - -
. . . . . . .., - . | . .. - | _ | cause mortality. Atrial fibrillation was not associated with dialysis session length.
not d|a|yzed to the”- Opt|ma| dry We|g ht |nCreased freq uenCy Of heart fa”ure, myOCard|a| Abbreviations: Cl, confidence interval; CV, cardiovascular; HF, heart failure. At-risk period began on dialysis day 181 and continued until death or censoring. | | | o | |
infarction, and other cardiovascular events in patients may be due to excessive fluid * These findings also add potential mechanistic links that may underlie the repeated
accumulation.® observation that shorter dialysis session is related to increased mortality.
- Rapid ultrafiltration necessitated by shorter dialysis treatments may lead to episodic Day 1-90 Day 91-130 i censgr?r}g 1r8311 Dec 2000 i i *ltis POSS'bl? that.the meqhanlsms .that trigger qudlovasculgr e\{ents share biochemical
. Th f n th " VS| ht t : th tential i bet considered Dialysis session length and At-risk time .
| ere. ore, In. e current ana ySI§,. we SOoug O gxamlne € potental associations petween Start hemodialysis No hemodynamic or hemodynamic data ] T e v Myocardial Infarction . Heart Failure Composite Endpoint
dialysis session length and specific types of cardiovascular events and death. \l/ treatment data \l/ considered \l/ \l/ e 18-
considered = 1.6 el 1.6-
nd
O bj ective 0 days 90 days 180 days 9 g } : 14- I I
© 1.24 1 1.2-
_ _ o _ Study patients initiated dialysis between Potential follow-up time ranged from % 1o I I -— 1.0 _ o l I I - _
The primary goal of the current. study was to estimate the a§500|at|on between duration of 01 Jan 2007 and 31 Dec 2008 6 months to 30 months based on start date s . . . ancl USIONS
hemodialysis and rates of cardiovascular events and mortality. < . Ny
_ + These findings represent additional evidence that in the context of thrice-weekly
& oo’ AQ” D3 < g & Qo i v “ N - AN < APV P F : : : : : : :
T T A in-center hemodialysis, longer treatments are associated with improved patient
Patients Table 1. Cohort Characteristics and Cardiovascular Comorbidities Post-Dialysis Complications Atrial Fibrillation S omn e health and survival.
1.8- 1 - _ ’ . . .
« The current study analyzed electronic medical records of US patients incident to in-center hemodialysis at Study Baseline s . Uei0sties, D B  Randomized trials are needed to test causality.
(01 Jan 2007-31 Dec 2008) who remained on this modality for 2 181 days and had Medicare or Medicaid as o . ;?8:522 m:z z;g’g%
their primary insurer. Categorical Variables N Proportion (%) § : I I - 225-239 min n=6,722
« Patients included in the analysis were treated at dialysis facilities located across the US within a large dialysis N = 39,864 3 I I I o I } . eSS
: : 1.0 - : =
organization. Female sex 17,493 43.9 3:2:‘ . - { I I >240 minutes used as reference = 1.0
Analytics Race/l?thnicity e | | | | | | o6 | | | | | |
 Dialysis session length was assessed over dialysis days 91-180 (to provide opportunity for initial equilibration to e e o o p ™ o @ oo (e 2 g o @ @ e
alys _ | _ Black 12,623 31.7 VLSNP SN LI S AT oY o o e 2P R f ren
dialysis). This was referred to as the exposure assessment period (Figure 1). Hispanic 5,832 14.6 ) o ) ) > ’ ererences
» Cross-sectional association was estimated using contingency tables and chi-square testing. Outcomes were Asian 1.274 3.9
identified through US Renal Data System claims data, and were considered as those occurring on/after dialysis Other 1,735 4.4 1. Weiner DE, Tighiouart H, Amin MG, Stark PC, MacLeod B,Griffith JL, Salem DN, Levey AS, Sarnak MJ. Chronic
day 181 until death, care transfer, modality change, or end of study period (31 Dec 2009). Longitudinal Etiology of ESRD kidney disease as a risk factor for cardiovascular disease and all-cause mortality: A pooled analysis of
associations were estimated using proportional hazards regression. Diabetes 18,735 47.0 community-based studies. J Am Soc Nephrol 15: 1307-1315, 2004.
Exposure :?’perte”ISiog_ 122;:(;) 370-24 2. Lowrie EG, Li Z, Ofsthun N, Lazarus JM. Measurement of dialyzer clearance,dialysis time, and body size: death risk
omerular disease , . y y y y : : : - : _
* Dialysis session length was a patient-level distribution considered as mean value over the exposure Other 6,139 15.4 F’gure 3. Sess:on Length and Risk fOl’ Mortallty relationships among patients. Kidney Int 66: 2077-84, 2004.
assessment period. Dialysis session length was categorized this way: CV Comorbidities 3. Flythe JE, Curhan CG, Brunelli SM. Disentangling the ultrafiltration rate—mortality association: the respective roles
— <179 minutes of session length and weight gain. Clin J Am Soc Nephrol 8:1151-61, 2013.
: Prior renal transplant® 704 1.8 . : : .
— 180-194 minutes Srovalent diabetes? 27 159 .y _ _ _ 4. Kalantar-Zadeh K, Regidor DL, Kovesdy CP, Van Wyck D, Bunnapradist S, Horwich TB, Fonarow GC. Fluid
— 195-209 minutes P:ZXZIZ:t hfarff?lurea 5003 209 o Cardiovascular Mortality o All-Cause Mortality retention is associated with cardiovascular mortality in patients undergoing long-term hemodialysis. Circulation 119:
— 210-224 minutes ’ | ] o 671-679, 2009.
_ Prevalent myocardial infarction? 10,067 25.3 o
— 225-239 minutes o pL et e O 18- S 1.8-
Prevalent atrial fibrillation? 2,381 6.0 = ©
— 2240 minutes - - ’ % ad
Prevalent ischemic stroke® 344 0.9
_ T 167 O 16-
OUtCOmeS Prevalent hemorrhagic stroke® 65 0.2 G %
Prevalent cerebrovascular disease® 3,464 8.71 ©  1.4- T 14-
* The patient outcomes studied during the at-risk period were: Uncontrolled hypertension® 37.829 04 9 % g ACkn OWIed g me nts
— Atrial fibrillati : : D 124 = 12-
—'Igglse"tl-cl;lizzl”saztsicz‘lrljid-related hospitalization (hospitalization for fluid overload or hypotension immediately followin wontinuous : Mean °D Median Lower Upper 5 El We extend our sincere appreciation to the teammates in more than 2,000 DaVita clinics who work every day to take care
dialysis)y ° " o g ° Variables quartile quartile }? 1.0 - < 10 of patients and also to ensure the extensive data collection on which our work is based. We thank DaVita Clinical
_ Composite endpoint for hospitalization from heart failure/fluid overload or cardiovascular mortality Age, years (at dialysis initiation) 39,864 62.2 15.3 63 52 74 . . ]Ic?esearc? (DCR'tr?, anc: speC|f|faIIy§élglgwledge _ga;ety Cglson for ?rS\SIitanC? éwth da(tja acqtl_J|S|t|c}nk%nd Michele Scheid
— Hospitalization for heart failure and/or fluid overload Abbreviations: CMS, Centers for Medicare and Medicaid Services; CV, cardiovascular; ESRD, end-stage renal disease; EHR, electronic health record; SD, standard \(I\ (I\ ('\ | l\ ‘ | .\'0 \'(\ .'\(\ '.\(\ \I(\ !(\ Or assistance with poster creation. IS commitied 1o advancing the Knowledge and practice of Kidh€y care.
_ il i i deviation. o® y ™ g & e CCRMPY S A o o This publication was supported by DaVita HealthCare Partners, Inc.
Myocardlal infarction aDefined based on CMS Medical Evidence Form 2728 data, or claims (1 inpatient, or 2 outpatient), or DaVita EHR prior to dialysis day 180. "Defined based on claims 4\1 0"\9 6’10 Qfﬂ’ 6'7"5 7/(7*0‘0 £ »\%Q"\ 9‘3'?’ '\0’?} 7k v e ' ' ' ' '
— Cardiovascular mortality (death attributed to myocardial infarction, atherosclerotic heart disease, cardiac arrhythmia, (1 inpatient, or 2 outpatient) or DaVita EHR prior to dialysis ,day 180. Data from CMS Medical Evidence Form 2728 not included because they do not distinguish \° \° 2 s " v v The analysis on which this publication was based was supported by Ardelyx, Inc and AstraZeneca, Inc.
congestive heart failure, cardiomyopathy, cardiac arrest, valvular heart disease, pulmonary edema, cerebrovascular among ischemic stroke, hemorrhagic stroke, or transient ischemic attack. “Defined based on CMS Medical Evidence Form 2728, claims (1 inpatient, or 2 outpatient) *Correspondence: Steven.Brunelli@davita.com
accident including intracranial hemorrhage, or ischemic brain damage/anoxic encephalopathy) DaVita EHR prior to dialysis day 180. Includes ischemic stroke, hemorrhagic stroke, and transcient ischemic attack. ‘Defined as mean pre-dialysis blood pressure Poster available at www.davitaclinicalresearch.com

>140/90 mm Hg or post-dialysis blood pressure >130/85 mm Hg during the exposure assessment period (dialysis days 91-180). >240 minutes used as reference = 1.0

— All-cause mortality American Society of Nephrology Kidney Week, 5-10 November 2013, Atlanta, GA.
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