RS 0 4 LR WS Vk.w,:\anl\.il\.t .
\«)\c\.llv.u\...a\h_\wm; Y um‘t\“&
e o T )

PR O

249

ANNOTATIO

s s 24 s P
[T PR AR T PPy
REGALI FORRO CAVIVM §

’, A A 4

o 31 e 1

(s




252
254

256

258

260
262

diagnosis of cvp

cardiac events & rates of
sudden cardiac death
pharmacological
interventions

BMI & cardiac

death; bariatric

surgery

heart failure

summary

2013
USRDS
ANNUAL
DATA
REPORT

volume tyfo

n this chapter from the usrps Cardiovascular Special Studies Center

we begin with updated data on causes of death in incident and prevalent

dialysis patients, this year with additional categories. During 2009—2o011,
the overall mortality rate was considerably higher in incident patients, at
298 compared to 194 deaths per 1,000 patient years.

In both the incident and prevalent populations, cardiac death due to
arrhythmic mechanisms continues to be the single largest cause of attribut-
able mortality. Reflecting the unique nature of dialysis therapy, withdrawal
is the second most common cause; this is somewhat misleading, however,
as the occurrence of withdrawal is likely a surrogate for other underlying
conditions such as advanced dementia, wasting, failure to thrive, etc.

The category of “other” causes of death raises a methodologic issue. On
the cms Death Notification form (2746), most of these deaths are catego-
rized as “missing,” with 25.3 and 21.3 percent of all mortality in incident
and prevalent patients, respectively, receiving this designation. If one were
to assume that there is no biasing of “non-ascertainment” of mortality in
the missing group, one approach would be to recalibrate the estimates of
attributable mortality by category, with a balanced proportional redistribu-
tion of the missing data.

We next provide a current view of the epidemiology of cardiovascular
disease in ESRD patients, showing that transplant and hemodialysis patients,
respectively, have the lowest rates for cardiovascular diagnoses, and that,
reflecting the chronic nature of this condition, congestive heart failure and
peripheral arterial disease are the two most common cardiovascular dis-
eases (excluding hypertension) afflicting ESRD patients.

Data on two-year survival following selected cardiovascular diagnoses
and interventions raise two key points: that transplant recipients have supe-
rior outcomes compared to those on dialysis, and that survival for these
cardiovascular conditions is better for hemodialysis patients than for those
on peritoneal dialysis (with the caveat that this comparison is not adjusted
for potentially important characteristics such as vintage).

A broad overview of temporal trends in cardiovascular disease provides
the impression that, in 1996—2002, there was an increase in the rate of Am1
followed by a gradual decline, perhaps reflecting improvements in cardiac
care of ESRD patients. In contrast, there does not seem be a reduction in
either PAD or cHF rates. Whether this represents an actual increase in fre-
quency or changes in ascertainment by claims is uncertain.

We next examine the use of medications for cardiovascular disease. We
believe the cvssc’s tracking of medication use over time has provided an
important insight into practice patterns in the care of cardiovascular dis-
ease in ESRD patients. As noted in prior ADRs, there has been a remarkable
uptake in the use of beta blocker therapy. It is tempting to link the progres-
sive decline in cardiovascular mortality in vu.s. dialysis patients over the
last decade to the use of cardioprotective agents. Other approved therapies
(such as cilostazol for pAD), in contrast, are rarely used in ESRD patients.
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CENTURIES OF MEDITATIONS

On the following spread we update an analysis from
the 2009 ADR. A practical clinical issue which bedevils
potential renal transplant recipients is the presence of
morbid obesity (often refractory to medical interven-
tions) contra-indicating transplantation. One approach
to this problem has been to offer selected dialysis patients
bariatric surgery, but few data exist on related outcomes
and long-term follow-up. We show that there has been a

vol 2

4.1

Causes of death in incident &
prevalent dialysis patients, 2009—2011

Incident dialysis patients:
first 180 days

W AMI:3.6%
B CHF:5.7%

B cvA:2.2%

Prevalent dialysis patients

W AMI:4.7%
B CHF:4.8%

I cvA:3.1%

recent proliferation in the use of laparoscopic procedures
and adjustable gastric bands, and a marked decline in the
use of open gastric bypass. We then conclude the chapter
by focusing on a topic new to the cvssc: the epidemiology,
survival, and medical treatment of patients with systolic
and/or diastolic heart failure. + Figure 4.1; see page 440
for analytical methods. Incident & prevalent dialysis patients,
2009—2011; from Reference Table H.12.

| Arrhythmia/cardiac arrest: 24.3%
B Other cardiac: 1.5%

B Other vascular: 0.6%

[l Pumonary embolus: 0.2%
I Hyperkalemia: 0.2%

I Infection: 9.6%

Il Malignancy: 4.9%

B withdrawal: 11.4%

B All others: 35.8%

[ | Arrhythmia/cardiac arrest: 26.9%
B Other cardiac: 1.9%

B Other vascular: 0.9%

"1 Pumonary embolus: 0.3%
I Hyperkalemia: 0.4%

I Infection: 10.5%

Il Malignancy: 3.7%

I withdrawal: 11.1%

B All others: 31.6%
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Table 4.a presents data on the adjusted relative risk of cardiovas-
cular diseases, with respect to demographics and Esrp modal-
ity. Eldetly patients are more likely to have these conditions,
but less likely to undergo cardiac interventions. Data on the
relationship of age and rate of selected cardiovascular diseases
and procedures show that congestive heart failure is the most

common cardiovascular diagnosis in elderly EsrD patients, with
a rate of 620 per 1,000 patient years in patients 75 and older, fol-
lowed by peripheral arterial disease, at 515 in the same age group.
+ Table 4.a & Figure 4.2; see page 435 for analytical methods.
January 1, 2009 point prevalent ESRD patients with Medicare as
primary payer; follow can occur up to three years.

vol 2 Relative risk of a cardiovascular diagnosis or procedure,
4.a by age, gender, race, ethnicity & modality, 2009—2011
CHF CVA/TIA PAD (ardiac arrest AMI Revasc:PCl Revasc: surgical: ICD/CRT-D
RR C( RR C( RR (] RR C( RR (] RR cl RR [¢] RR (]

Age: 0-19 0.32 0.27-0.37 0.38 0.31-0.48 0.27 0.23-0.32 0.51 0.38-0.69 0.09 0.04-0.18 0.02 0.00-0.15 0.00 0.12 0.02-0.84
20-44 0.68 0.67-0.70 0.53 0.51-0.54 0.65 0.64-0.66 0.74 0.72-0.77 0.47 0.45-0.50 0.47 0.44-0.50 0.40 0.36-0.45 0.54 0.47-0.63
45-64 (reference)
65-74 1.17 1.16-1.19 1.42 1.40-1.45 1.17 1.15-1.18 1.06 1.03-1.09 1.20 1.17-1.23 1.00 0.97-1.04 0.96 0.90-1.02 1.05 0.97-1.14
75+ 1.28 1.26-1.29 1.55 1.52-1.58 1.24 1.22-1.25 01991 KO0 7=1.0 281D /8En 23 21534 0.71 0.68-0.75 0.47 0.43-0.52 0.60 0.54-0.66
Male (reference)
Female 1.10 1.09-1.11 1.16 1.15-1.18 0.98 0.97-0.99 0.93 0.92-0.95 0.94 0.92-0.96 0.86 0.84-0.89 0.69 0.65-0.73 0.54 0.51-0.59
White (reference)
Black/African Am 1.07 1.06-1.08 1.04 1.03-1.06 1.04 1.03-1.05 1.04 1.02-1.07 0.77 0.75-0.79 0.71 0.68-0.73 0.60 0.57-0.64 0.86 0.80-0.94
Other 0.88 0.86-0.900 0.80 0.78-0.83 0.78 0.76-0.80 0.96 0.92-1.00 0.91 0.87-0.95 0.83 0.78-0.89 0.80 0.72-0.89 0.97 0.84-1.13
Hispanic 1.04 1.02-1.05 1.05 1.03-1.08 1.12 1.11-1.14 0.92 0.89-0.95 0.87 0.84-0.90 0.89 0.85-0.93 0.87 0.81-0.94 0.81 0.73-0.90
Non-Hispanic (reference)
Hemodialysis (reference)
Peritoneal dialysis 0.66 0.64-0.68 0.85 0.82-0.89 0.67 0.65-0.69 0.88 0.84-0.93 1.18 1.12-1.24 1.25 1.16-1.34 1.36 1.22-1.52  0.95 0.79-1.14
Transplant 0.37 0.36-0.37 0.48 0.47-0.49 0.42 0.42-0.43 0.19 0.18-0.20 0.32 0.31-0.33 0.43 0.41-0.45 0.35 0.32-0.38 OBO:27:0):3 5]
In Figure 4.3, reported rates for CHF 2'22 Rates of cardiovascular diagnoses
and PAD may be artifactually increased i &procedures, by age, 20092011
by the claims definition (i.e., due to an o
. A 4 : 7
increase in the number of diagnostic

"
fields) used to define these conditions. SHo0C

. . . >

Due to differences in follow-up times and £ 500
patient selection, rates in Figure 4.3 and & 400
Table 4.b are not comparable. Although Shon

(=]
the absolute rates may be subject to error, <

3 3 o200 s
the overall importance of these conditions =
should not be underestimated. In partic- GO0
ular, there remains a striking knowledge 0 : —
s 8 CHF CVA/TIA PAD Cardiac AMI Revasc. Revasc. ICD/CRT-D
gap in the prevention and treatment of et pCl Aty
PAD in ESRD patients (Garimella et al., V
2012). Although the majority of sudden f
cardiac death in the general population J :
: ; ; vol 2 Rates of cardiovascular diagnoses &
is attributed to coronary heart disease, 4.3 procedures, bymodality, 2009-20m1
one of the main lessons of statin trials
in dialysis patients has been the failure 500
of cholesterol-lowering medications to g Hemodialysis
5 v 400 57 oy ~ : :

reduce rates of sudden death. Even in the > I Peritoneal dialysis

<5
sHARP study, which showed a benefit of 2 300 | Ralsblalt

©
lipid lowering in the occurrence of ath- =
erosclerotic events in CKD patients, the 2 200 -
overall effect was attenuated in dialysis g

i . £ s 100 el

patients, likely reflecting the contribu- 2 I

o
tion of non-atherosclerotic mechanisms 0 | . || —
to Sudden death and mortality in these CHF CVA/TIA PAD Cardiac AMI Revasc. Revasc. ICD/CRT-D

§ ] e arrest PCl surgical

patients. + Flgure 4.3; see page 435 tor ]
analytical methods. Jan. 1, 2009 point prev- 4

alent ESRD pts with Medicare as primary
payer; follow-up can occur up to three years.
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vol 2 Survival of patients with cardiovascular
4- diagnoses & procedures, by modality, 20092011
6 CHF CVA/TIA Cardiacarrest
|
|
0.8
B \7
04 Hemodialy5|s
=== Peritoneal dialysis
2 02 Transplant —_—  —
3
%’00\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
EL Coronary revascularization: PCl Coronary revascularization: Surgical 1CD/CRT-D
K \ \
=
3 Osk \
0_0\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
0246 81012141618202224 0 2 4 6 8 1012141618202224 0 2 4 6 8 1012141618202224 0 2 4 6 8 1012141618202224
Months

Although the event rate for cardiovascular disease is lower
in peritoneal dialysis patients than in their counterparts on
hemodialysis, the unadjusted mortality associated with these
conditions is higher in peritoneal dialysis patients, and low-
est in transplant recipients. Although the cvssc has reported
a small steady improvement in cardiovascular mortality over
the past decade, the data presented in this figure are still not
acceptable. The two-year mortality of dialysis patients after
AMI from 2009—2011, for example, remains similar to that
reported by Herzog et al. 15 years ago (N Engl ] Med). In that
paper, which reported on patients from 1977-1995, overall two-
year mortality was 73 percent. Updated data show a rate of

74 percent for hemodialysis patients and 80 percent for those
on peritoneal dialysis.

As we reported last year, one outcome that has improved is
the 30-day mortality rate for patients with sT-segment eleva-
tion M1. There has, however, been little change in mortality
after 30 days, and no difference in non-sT-segment M1 patients.
Consistent with a cvssc paper by Banerjee et al, (2007), the
two-year mortality rate remains high for dialysis patients with
CHEF, at 49 percent for hemodialysis patients and 57 percent for
those on peritoneal dialysis. + Figure 4.4; see page 436 for ana-
lytical methods. January 1 point prevalent ESrRD patients, 2009,
with a first cardiovascular diagnosis or procedure in 2009—2011.
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1
vol i) Rates (per 1,000 patient years) of cardiovascular
4- diagnoses & procedures, by modality ‘
?
1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 i
AMI ‘
Hemodialysis 53.7 56.5 61.9 70.1 73.6 77.5 80.8 80.6 76.3 73.8 70.1 70.9 74.7 2 2 M7 45 73.1 |l
Peritoneal dialysis 64.6 66.6 7 73.3 76.5 77.5 78.5 75.2 70.6 66.8 64.4 66.9 66.1 66.6  68.5 66.9
Transplant 19.4 19.6 24150 242! 22.0 22.6 23.0 22.9 20.9 18.6 16.2 16.6 17.9 {72! 19.0 19.3
CVA/TIA
Hemodialysis 74538 117.0 4 Rt 811 511 /7.8 58818517810 2 528D 0 0:3 B 0113 M= 2012 IO B0 5 R ED O 1R 2SN O O 578D O 6. S Of1E 5 EE O 4 B2 0/7XC) &
Peritoneal dialysis  155.1  159.6 158.0 149.7 148.0 154.6 153.3 1424 149.8 139.8 137.8 127.9 136.5 1356 137.5 147.5 %
Transplant 45.4 50.0 50.8 48.6 50.7 52.1 55.7 22.5 58.9 59.8 57.7 57.3 65.4 64.1 69.8 73.7 { ‘
Peripheral arterial disease i |
Hemodialysis 47 2%78 456100 S457.188 = 448.6 S 45528 169 7147874 i 47558 SR 8E I 498.7 1 48812 N4 86:9" 55 5 077:50 521085 577:(Q) ,1 E
Peritoneal dialysis  309.1  303.7 299.7 2904 2961 296.4 2958 2871 303.3 294.8 2802 276.0 274.6 2755 2800 315.0
Transplant 114!65 118.8 1194 A 85112620 28 7 111368 70.2  141.6  143.1 1382 138.6 150.1 147.7 159.9 175.0
Congestive heart failure
Hemodialysis 513.7 527.1 527.7 516.5 5204 542.5 566.6 5820 6218 6281 6182 622.9 6203 614.0 6329 655.5
Peritoneal dialysis 357.9 345.9 349.6 3344 340.7 3381 3359 3387 360.8 346.8 3527 3323 3122 2983 311.7 337.1
Transplant 90.9 O 8160819 RN i O il )7/ 6 Bl 2 115 126.9 57.0 133.3 134.6 126.0 123.5 3L 8RN 2 O T A O SR A Q)
Revascularization: PCI
Hemodialysis 16.2 17.6 19.8 2252} 23.8 27.1 29.5 31.3 34.5 35.6 35.6 32.3 33.4 34.5 36.4 36.1 i
Peritoneal dialysis 16.1 15757, 20.2 22.8 24.9 27.2 30.1 33.3 37.1 36.3 38.0 35.4 35.9 3910 IRz 0D 39.6
Transplant 9.6 10.3 11.4 10.8 11.8 2% 13.1 13.2 14.4 13.3 12.6 11.4 URA 11.6 {1257 Al
Revascularization: CABG
Hemodialysis 11.9 12.8 12.5 13.3 13.6 12%7 13.3 12.6 12.0 11.5 10.7 10.9 10.5 10:6E 107 10.0
Peritoneal dialysis 14.9 15.1 14.8 13.4 15.9 15.5 16.3 14.7 14.3 15.9 14.1 13.0 13.9 14.4  14.6 14.4 \
Transplant 6.9 6.7 7.5 6.9 6.3 6.6 5.7 5.1 5.0 4.3 3.9 3.9 3.5 3.9 3.4 | {
,‘/’
vol 2 Rates of a CHF diagnosis vol 2 Rates of an AMI event
45 inESRD patients 4.6 inESRD patients
600 40 80 48
I 8 ® °
2 & e o
5450 ————————30§ 360777777(7777365
S 300 T T A IR N IR Bl A M BlR 20 = 8 401+ - Tt e LT 24 s
S v =3 ]
2 8 3 8
g150"”’”"””””'Wﬁ %20****************'12§
© = )
& ,HANNN X z A8 <
96 97 98 99 00 01 02 03 04 05 06 07 08 09 10 11 96 97 98 99 00 01 02 03 04 05 06 07 08 09 10 11 |
,/ /’

The message of Table 4.b with respect to cardiovascular dis-
ease burden is decidedly mixed. On the positive side, rates of
am1, which had been increasing from 1996 to 2002, stabilized
in the eatly part of the last decade and have since declined.
It is tempting to attribute this to improvements in AMI care,
including the use of antiplatelet agents, statin therapy (which
has shown to be of benefit for atherosclerotic events in ckp
patients), beta blockers, and increased use of coronary revas-

Event rates for cva/T1a, PAD, and cHEF are less encouraging.
Although a prevalent dialysis population lives longer, it may be
more likely to live with an increasing cardiovascular disease bur-
den. Nevertheless, estimated cHE rates of 656 per 1,000 patient
years in hemodialysis patients, and of 558 for PAD and 208 for
cvA/TIA, would not be viewed favorably by most clinicians. As
pointed out by kp1Go (Herzog et al,, 2011), there are major gaps
in knowledge related to the prevention and treatment of cerebro-

201 cularization post-am1. While overall use of coronary revascu- vascular disease, PAD, and cHr. + Table 4.b & Figures 4.5—6; see
USRDS larization has changed little over the last ten years, preliminary  page 436 for analytical methods. Point prevalent EsrD patients
SX}PA}AL cvssc data indicate there has been an increase in the use of  on January 1 of each year; unadjusted. Cardiovascular event rates
REPORT early pcr following sT-segment elevation mi, consistent with  could be elevated in 2010 & 2011 due to availability of additional | ‘

volume tyfo
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practice patterns in the general population. We suspect that
the decline in AMI rate is more a reflection of better medical
therapy than of coronary intervention.

inpatient diagnosis code fields beginning in 2010; follow-up can
occur up to one year.
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Rates of sudden cardiac death in prevalent
dialysis patients, by method of estimation

- Methodology Age (complex method)
©
(%
>
£ 100
3 75+
] 65-74
STE i \ 45-64
2
5 50 e
2‘ == Complex method 20-44
=] B /w
5 25 == Simple method TS
a NM——-

0 | | | I | | | | I | | | | | | | | I | | | |

91 93 95 97 99 01 03 05 07 09 11 91 93 95 97 99 01 03 05 07 09 11
vol 2 Rates of sudden cardiac death in vol 2 Rates of sudden cardiac deathin
4 prevalent dialysis patients, by race 49 prevalent dialysis patients, by modality
100 - 80
=\é\|/hltke/AfA [ Hemodialysis
acl m 5 X .
80 =R s Il Peritoneal dialysis
M Asian

Deaths per1,000 patient years

60

40

20

M Other/unk.

2001 2006 2011

Deaths per1,000 patient years

40

20

2001

2006 2011

Probability

0.08

0.06

0.04

Probability of sudden cardiacdeathin
2010 incident dialysis patients, by race

=== \White

== Black/Af Am
== N Am
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ol i3 i B, J LY R
2RS4 688748 8 SO ORTA M12;
Months after initiation

Probability

Probability of sudden cardiacdeathin
2010 incident dialysis pts, by modality

0.08
Hemodialysis

0.06 //

0.04
/ Peritoneal dialysis

0.02
0.00 [T A S S
0115283 A HORE6 788 8 OO NI T2

Months after initiation

Figure 4.7 compares estimates of sud-
den cardiac death (scp) using the “sim-
ple” method (using data from the Death

Notification forms) and the “complex”
cvssc method (first published in the

2006 ADR). A study by Pun et al. found

that the complex method is more accu-
rate in the classification of sudden death

in dialysis clinics.

Rates have decreased across races
and modalities since 2001, falling, for
example, from 72 to 49 per 1,000 patient
years in the hemodialysis population, and
from 62 to 36 among patients on perito-
neal dialysis.

At 12 months after the initiation of
dialysis, the probability of scp reaches
7 percent in whites and 5 percent in
blacks/African Americans. There is a
striking difference in the occurrence
of scp in incident hemodialysis versus
peritoneal dialysis patients, at 7 percent
compared to only 2 percent, respectively,
at the end of the first year. + Figures
4.7-11; see page 437 for analytical
methods. Period prevalent dialysis patients
(4.7). Period prevalent dialysis patients:
unadjusted & using the complex method
(4.8—9). Incident dialysis patients; simple
method (4.10—11).
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|
vol 2 Cardiovascular disease & pharmacological interventions
4 (row percent), by diagnosis & modality, 2011
ACEl/  Beta DHP  NDHP Spirono-  Epler- Clopid- War Dabi-  Cilos- Pentoxi- Dipyrid- Amio- Al
N  ARBs Blocker [(¢] ((B Digoxin lactone enone ogrel farin gatran tazol fylline amole Statins darone ‘
CHF ‘
Hemodialysis 64,168 44.2 66.0 39.6 6.1 4.6 - 2o 0.0 21.3 14.1 0.1 1.1 0.6 1.0 44.6 6.5 l
Peritoneal dialysis 2,260 44.7 69.7 34.3 6.4 5.2 341 0.0 20.9 14.2 0.0 0.9 0.4 0.4 48.1 6.8 1
Transplant 5,277 41.3 75.9 43.0 9.0 4.3 5.1 0.2 15.9 19.4 0.7 Akl 0.7 0.8 58.5 4.5 3 ‘
AMI
Hemodialysis 5,428 54.1 77.7 41.5 6.0 4.4 {12 0.0 49.5 12.3 0.1 1.6 0.8 0.8 64.1 72! ;
Peritoneal dialysis 227 47.6 81.1 34.4 4.8 4.0 2.2 0.0 54.2 11.9 0.0 22 U3 0.4 69.2 6.6
Transplant 386 46.6 85.0 44.3 6.2 4.4 3.6 0.0 51.6 15.0 1.0 0.3 0.8 0.5 74.4 4.1 R
PAD |
Hemodialysis 55,076 39.5 60.0 37.5 5.2 3.2 0.7 0.0 23.9 13.4 0.1 2.0 0.9 G151 45.4 5.2 i |l
Peritoneal dialysis 1,881 384 60.5 31.8 5.5 2.9 {17, 0.1 25.9 12.6 0.1 £l 12 0.6 52.5 4.0 bl |
Transplant 5,913 39.3 67.1 43.6 7.0 2. 2.9 0.2 19.4 W2 0.5 3.0 2 1.0 59.5 b
CVA/TIA
Hemodialysis 21,895 43.2 63.0 42.2 5.7 3.2 0.8 0.0 26.9 13.7 0.1 1.5 0.7 2.5 49.9 5.4
Peritoneal dialysis 884 43.9 60.9 38.0 7.5 2.4 1.4 0.1 2753) 13.3 0.0 1.4 0.7 2 53.7 4.1
Transplant 2,384 39.1 66.9 44.9 6.8 2.4 3.1 0.2 23.3 17.5 0.6 1.5 0.6 2.6 63.5 257
AFIB
Hemodialysis 25,759 35.3 64.2 28.7 12.6 10.3 1.0 0.0 18.6 38.2 0.2 91 0.6 0.7 45.4 17.6 |
Peritoneal dialysis 987 31.9 64.6 2752 12.0 107, 241 0.2 15.7 42.7 0.2 1.0 0.4 0.4 50.6  19.4 (
Transplant 3,369 40.7 74.5 36.1 13.8 10.2 4.1 0.3 10.8 52.2 2% 0.9 0.4 0.3 56.8 {107 { |
ICDs/CRT-D [
Hemodialysis 541 56.4 79.9 27.9 3.7 9.6 1.8 0.2 30.5 20.9 0.6 0.7 0.2 0.7 519 183 }
Peritoneal dialysis 31 54.8 83.9 35.5 3.2 6.5 3.2 0.0 29.0 25.8 0.0 0.0 0.0 0.0 45.2 32 i
Transplant 29 65.5 96.6 31.0 3.4 17.2 13.8 0.0 41.4 41.4 6.9 0.0 3.4 0.0 65.5  20.7 [
Revascularization: PCI
Hemodialysis 4,467 54.2 78.4 43.9 5.1 3.2 122! 0.0 81.9 9.4 0.1 1.9 0.5 1.1 69.6 6.1
Peritoneal dialysis 264 48.5 79.5 35.6 7.6 2.3 257 0.0 79.9 9.8 0.0 2.3 0.8 0.8 75.0 6.1 |
Transplant 395 50.9 85.6 41.5 6.8 4.8 3.0 0.0 80.0 11.9 1S 0.8 1.0 1.0 775 3.0 }
Revascularization: CABG ‘
Hemodialysis 699 50.5 81.7 42.2 7.2 2.7 0.6 0.0 38.8 14.4 0.0 1.0 0.4 1.3 74070881850
Peritoneal dialysis 51 47.1 84.3 41.2 2.0 2.0 2.0 0.0 35.3 7.8 0.0 0.0 0.0 2.0 82143k 716
Transplant 82 50.0 87.8 48.8 6.1 7.3 2.4 0.0 36.6 15.9 4.9 0.0 0.0 0.0 854 195
No cardiac event
Hemodialysis 66,233 44.1 58.2 46.6 4.4 0.8 0.6 0.0 8.9 5.9 0.0 0.3 0.3 0.6 34.4 1.0
Peritoneal dialysis 7,417 47.9 56.3 42.9 5.4 0.6 s 0.0 6.0 4.0 0.0 0.4 0.3 0.3 40.4 0.6
Transplant 32,914 40.3 59.0 44.2 6.6 0.4 LY 0.1 4.4 4.6 0.0 0.2 0.2 0.4 50.9 0.2

Data on practice patterns in the medical treatment of cardio-
vascular disease in prevalent 2011 ESRD patients show a wide-
spread use of beta blocker therapy. Presumably, most patients
identified as receiving beta blockers and ace1/arss for “no
cardiac event” were in reality receiving these agents for anti-
hypertensive therapy. More than three quarters of hemodialy-
sis patients received beta blockers for ami, a two-fold increase
compared to an earlier era (Berger et al,, 2003). Cilostazol, a
drug approved for the treatment of symptomatic PAD, was pre-
scribed in only 2 percent. Despite the “negative” trials of statin
therapy in dialysis patients, there has been no apparent reduc-

tion in statin use. Even among patients with “no cardiac event,”

one-third of hemodialysis patients, and 40 percent of those on

et al,, 2011) neither supports nor rejects the use of warfarin
therapy. Reflecting this clinical uncertainty, warfarin therapy
was identified in only 38 percent of 2011 hemodialysis patients
with atrial fibrillation, and in 43 percent of their peritoneal
dialysis patients counterparts. And despite the lack of safety
data on its use in dialysis patients, amiodarone is received by
18—19 percent of dialysis patients with atrial fibrillation.

In 2010, the first of the “novel” oral anticoagulants, dabiga-
tran, was approved for use in the u.s. It is not approved for
use in dialysis patients. Based on Part b data, a few dialysis
patients have already been prescribed this agent. This trend
needs to be followed closely, as there are significant safety con-
cerns related to hemorrhagic risk. The use of Part p Medicare

e

2013 peritoneal dialysis, received statin therapy, as did two-thirds of ~ data to examine medication use in dialysis patients may pro- ‘
USRDS RSB T : : . el !

dialysis patients with an am1. vide a means of performing pharmacovigilance — including
ANNUAL ; R e : Rty s :
DATA The medical treatment of atrial fibrillation presents the tracking of off-label medication use —in this special, =
REPORT special problems in dialysis patients. Consistent with the high-risk population. + Table 4.c; see page 437 for analytical | |

volume tyfo

256

clinical uncertainty regarding the benefit of primary pre-
vention of stroke with warfarin anticoagulation in dialysis
patients, the most recent kp1GO recommendation (Herzog

methods. January.1 point prevalent patients with Medicare Parts
A, B, & D enrollment & with a cardiovascular diagnosis or pro-
cedure in 2011,
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vol 2 Prescription drug therapy in prevalent ESRD vol 2 Prescription drug therapy in prevalent ESRD
4-I2  patients with CHF, by modality & race, 2011 413 patients with AMI, by modality & race, 2011
0 Dialysis Transplant 0B Dialysis - Transplant
White — 'tke
£ 60 M Black g % =
2 Other g t
© © 60 B
o o
SO G
€ 408 [
g g
OO & 20
ACEI/ARB Digoxin ACEI/ARB Digoxin ACEI/ARB Clopidogrel Statin  ACEI/ARB Clopidogrel Statin
Beta blocker  Spironolactone Beta blocker  Spironolactone | Beta blocker Beta blocker |
/’ //’
vol 2 Patients treated for CHF, by type vol 2 Patients treated for atrial fibrillation,
414 ofmedication & modality, 20m 415 bytype of medication modality, 2011
Dialysis (n=25,235) Transplant (n=2,604) Dialysis (n=11,410) Transplant (n=1,270)
Amiodarone
Digoxin 3.2%
Beta blocker ACEI/ARB Beta blocker Clopidogrel Clopidogrel
64.4% 74.96% 21.3% Warfarin 14.7% Warfarin
27.1% 36.1%
None 24.5% ‘ None 49.1% None 49.5% ‘
//‘ //‘
vol 2 Patients treated for AMI, by type vol 2 Patients treated for PAD, by type
416 ofmedication & modality, 2011 417 ofmedication & modality, 201
Dialysis (n=3,881) Transplant (n=310) Dialysis (n=26,347) Transplant (n=3,146)
tatin 74.2%
Pentoxifylline Parieiine
0.72% 0.89% b
Clopidogrel Clopidogrel
19.5% 15.8%
Cilostazol Cilostazol
1.29% 1.75%
Betafblocker
None 79.2% None 82.1%

For cHF treatment, there is no suggestion of the underuse of
ACEIs/ARBs or beta blockers related to race. Forty-five and
43 percent of dialysis and transplant patients with cHE, respec-
tively, received an AcI/ARB in 2011, while 64 and 75 percent
received a beta blocker; in both populations, one-third of
patients received both.

The contrasts between am1 and PAD treatment are striking,
Nearly all am1 patients receive an ACEI/ARB, beta blocker, or
statin, with a considerable portion receiving all three. Data on

PAD treatment, in contrast, show one of the remaining “islands
of nihilism” characterizing the treatment of one cardiovas-
cular disease in ESRD patients. About 80 percent of dialysis
patients with PAD received neither clopidogrel, cilastozol, nor
pentoxifylline. These figures, of course, do not include the non-
prescription use of aspirin. + Figures 4.12—17; see page 437 for
analytical methods. January 1 point prevalent ESRD patients with
Medicare Parts A, B, & D enrollment & with a first cardiovascular
diagnosis or procedure in 2011.
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Among prevalent dialysis patients with
a first cardiovascular diagnosis or pro-
cedure in 2011, the mean BMI was 28.5
kg/m?*; one in six had a BmI of 35 or

greater, No levels of obesity were associ- w2
ated with an increased risk of cardiovas-
cular death.

o Distribution of patients with cardiovascular disease
4 (row percent), by body mass index (BMI), 2011

V. { \ icall BMI (kg/m?)
ery obese patients are typlca.L A N Mean <18.5 18.5-<25 25-<30 30-<35 35-<40 40-<50 50+
excluded from renal transplantation. Al TR, g 5a B Ba || Tk oG e
Between 2006 and 2011, there was an Age: 20-44 8839 200 40 355 2GR Yy S o % 75 Ay
increase in the percentage of patients 45-64 R R B0 25722 e Ul ty - a3
3 ’ . . . 65- 26,36 28. 21 290. sl 19.! y 5 0.!
with higher Bm1s being wait-listed for s e / 7 S 4 % R
2 75+ 25,708 26.2 4.5 42.3 324 14.0 A5 1.9 0.2
transplant. In 2011, approximately two- Male . oor yore o Tt RO G
thirds of wait-listed patients had a Bm1 Female 52,584  27.9 2.5 35.7 31.9 17.0 7.6 4.3 1.0
less than 30; only 5 percent had a Bm1 White 56,519 286 3.1 318 306 180 91 60 13
of 40 or greater. + Table 4.d & Figures Dlaes i) S A &7 S35 2720 il 28 b Lk
1 f. 1 ) 1 Other race 5,792 26.4 5.4 43.4 28.4 13.4 5.8 2.9 0.7
4.18—21; see page 4"38 Ofigdn d YUC% Hispanic 14,449 28.5 2.3 30.7 34.2 18.2 8.6 4.9 1.1
methods. January 1 point prevalent dialysis Non-Hispanic 85,631 285 3.7 33.4 285 17.5 9.1 63 15
patients age 20 & older with a first cardio- Non-diabetes 27,351 260 6.1 46.1 27.6 1.7 4.9 TG
vascular diagnosis or procedure in 2011 (4.d). Diabetes 72,72 9REN29 4 SN2, 5 281 5010 199 o0 Z-3Mil. )
: . 4 Hemodialysis 95,216  28.4 3.6 33.4 29.2 17.4 8.9 6.1 1.4
January 1 point prevalent hemodialysis & | . i
f (e | eritoneal dialysis 4,864 295 1.9 24.9 324 22.1 11.7 610N B2
peritoneal dialysis patients on the transplant CHF N s =0 e 0 eCRLTE
wait list (4.18). January 1 point prevalent AMI 918798270 llETg 35 ol e 616 8.3 5:0
dialysis patients age 20 & older (4.19—20); | PAD 21935112871 Be3 4 325 e o0 048 RC7a
. . . . CVA/TIA 13,588  27.8 .8 5 0.1 7 4 .6 0.
January 1 point prevalent dialysis patients 0 g 2 e Ut el e ;
A X AFIB 20,1770 285 3.6 32.6 29.6 17.5 9.0 6.2 1.5
age 20 & older with a first cardiovascular PCI/CABG e i Mt S i A TR
diagnosis or procedure in 2010 (4.21).
vol 2 3 Distribution of dialysis patients on the vol 2 Adjusted relative risk of a cardiovascular
4.1 transplant wait list, by body mass index (BMI) 419 death, by body massindex (BMI), 2011
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vol2 Patient distribution (row percent) by BMl at ESRD incidence
4.€ in patients who undergo bariatricsurgery, 2002—2011
BMI (kg/m?)
N Mean <30 30-<35 35-<40 40-<45 45-<50 50+
All 1,509 42.1 8.6 12.2 20.1 22.5 18.2 18.4
Age: 20-44 654 41.8 E151%8 10.5 17.4 21.4 19.2 19.6
45-64 779 42.4 6.4 13.9 20.8 23.3 17.0 18.6
65+ 76 41.2 4.2 8.5 33.8 23.9 22.5 7.0
Male 922 42.7 8.7 11.8 19.0 21.1 73] 22.1
Female 587 41.1 8.3 12.9 21.9 25.0 19.8 12.1
White 854 41.1 8.3 13.8 24.7 21.2 17.9 14.0
Black/Af Am 619 43.5 9.1 9.7 13.1 24.7 18.7 24.7
Other race 36 41.9 6.1 15.2 24.2 18.2 18.2 18.2
Non-diabetes 720 41.9 10.4 51287, 16.1 22.8 19.1 18.9
Diabetes 789 42.2 7l 11.8 23.2 22.4 17.6 18.0
Dialysis 1,114 44.0 6.7 6.4 17.2 23.9 224 23.3
Transplant 395 36.1 14.4 30.4 29.1 18.2 5.1 2.9
vol 2 Number of bariatric surgery vol 2 Distribution of bariatric vol2 Survival following bariatric
422 eyents, by modality 423 surgical procedures 424 surgery, by modality, 2002-2011
300 100 1.0
Transplant Transplant
250 M Other procedure
a § 20 [ Adj. gastric banding =
2 £
$ 200 é Ml Lap. gastric bypass = 08
@ 3 60 Bl Open gastric bypass = Dialysi
“ = 19 ysis
S 150 a &,
9] i =
€ 100 = A0 =R
: B o
50 R0
0 0 0.7 | | | | | |
® @ 12118 2 2 56
i Months
_ g
vol 2 BMI following bariatric surgery vol 2 Geographicvariations
425 indialysis patients, 20052011 4.2 in BMI (kg/m2), by HSA
50
45 \
E 40
£
[
=
S 35 ;_‘v-
o
30
25 | | | | | |
OF 6N DS S AN S 036 280 29.7 28.0 29.8
Months 284 288 290 294 284 288 290 294

Data here document the proliferation of bariatric surgery in
ESRD patients, the predominant use of either adjustable gastric
banding or laparoscopic gastric bypass, and outcomes. These
data provide the most complete picture of the overall utiliza-
tion and outcomes with bariatric surgery in U.s. ESRD patients,
with 1,114 dialysis and 395 transplant patients over a decade.
Three-year mortality following bariatric surgery is
21 percent in dialysis patients and 8 percent among trans-
plant recipients. Thirty-day mortality is an impressively low
1.3 percent, attesting to the safety of the procedure (even
allowing for selection bias). Equally impressive is the apparent

sustained weight loss after surgery. The mean Bmr in dialysis
patients undergoing bariatric surgery was 45 at the time of
surgery, 37 at one year, and 35 at year three. These data suggest
that bariatric surgery is a potentially viable strategy in dialysis
patients wishing to be considered for renal transplantation, but
who have been excluded due to morbid obesity. + Table 4.e &
Figures 4.22—26; see page 438 for analytical methods. EsrD
patients age 20 & older with Medicare coverage at time of surgery
(4. & 4.22—24); dialysis patients age 20 & older with Medicare
as primary payer at time of surgery (4.25); January 1 point preva-
lent dialysis patients receiving dialysis for the entire year (4.26).
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vol 2 Heart failure in prevalent dialysis
s e 427 patients, by modality, 20m
vol % Percent of incident dialysis patients
4- receiving first echocardiograms, 2011
60
Total First 9o days Day 901 yr % Systolic
N N_% N_ % “E M Diastolic
Age 65+ 32226 9,651 299 6384 198 E 40 Systolic and diastolic
Sl R S L = Il Unspecified
20-39 3,892 0.0 989 25.4 §
40-64 22,147 0.0 5904 267 aé el
Age 65+ 9
White 23,617 7,087 30.0 4,720 20.0 &
Black/Af Am 6,974 2,090 300 1,359 19.5
N Am 286 76 26.6 42 14.7 0
Asian 1,322 388 203 258 105 Hemodialysis Peritoneal dialysis )
vol2 Characteristics of dialysis
4-g patients with heart failure
Systolic heart failure Diastolic heart failure Systolic & diastolic heart failure Unspecified heart failure
HD PD HD PD HD PD HD PD
N % N % N % N % N % N % N % N %
Ageio-19 % ¥ % ¥ ¥ % 7 ¥ % g - %7 5 % ¥
20-44 1,179 10 49 14 Akl 9 42 16 262 9 % kg 3,612 ]2) 138 17
45-64 5115 44 162 46 5027 A3 2 47 1.263 A3ER30 50 13,132 43 321 40
65-74 3,156 257 88 225 3,114 26 62 24 791 227] 15 25 7,801 25 207 26
75+ 2,278 19 50 qAN 2,524 21 33 13 632 21 % ; 6,137 20 135 17
Male 6,514 56 208 59 4,966 42 109 42 1,478 50 34 57 14,901 49 402 50
Female 5,221 44 142 41 6815 58 149 58 1,471 50 26 43 15,798 51 409 50
White 6,155 52 225 64 5732 49 146 574817597 SAS o 5208 H5.427 50 537 66
Black/Af Am 4,941 A28 16 33 5405 46 96 377 40 24 40 13,526 44 230 28
Other race 639 5 i ¥ 644 5 16 6 181 6 b2 o 1,746 6 44 5
Non-diabetes 5,895 COMIER1D! 61 5834 50 141 55 1,429 48 37 62 15,053 49 466 57
Diabetes 5840 50 138 39 5947 50NN 45 1,520 52023 38 15646 51 345 43
ACEI/ARB 7,639 65.1 224 64.0 7,049 59.8 157 60.9 1,861 63.1 42 700 16,157 52.6 471 584
Beta blocker 10,094 86.0 309 883 9,604 81.5 222 86.0 2,452 83.1 57 95.0 22,668 73.8 635 783
Digoxin 1,048 8.9 30 8.6 520 4.4 & * 189 6.4 * & 1,474 4.8 44 5.4

The differentiation of systolic and diastolic heart failure (HE)
depends on the measurement of left ventricular ejection frac-
tion (EF), typically performed by echocardiography. Without
an EF measurement it is clinically impossible to distinguish
between these two entities. Based on clinical trials in the gen-
eral population, beta blockers and acer/arss should be used
in patients with systolic HF; the issue is still unsettled, however,
in regard to patients with preserved systolic function.

Half of all dialysis patients age 65 and older receive an echo-
cardiogram within a year of initiating dialysis. Based on xpoq1
guidelines (AJKkD, 2005), all dialysis patients should receive
an echocardiogram, as there is an evidence-based therapy
(carvedilol) for treatment of dialysis patients with systolic HF
(Cice et al., 2003).

1cD-9 codes for differentiation between systolic and dia-
stolic HF have now existed for a decade, but, unfortunately,
they are currently used to identify only a minority of patients
with cHE. Nevertheless, for the distinct categories of systolic

C%OV SCULAR DISEASE

and diastolic HF in prevalent 2011 dialysis patients, more
than 11,000 were coded as having systolic HF while compa-
rable numbers had “pure” diastolic Hr. Nearly two-thirds of
dialysis patients received an ACEI/ARB, while an impressive
86—88 percent received a beta blocker, attesting to the accep-
tance of this evidence-based therapy by nephrologists for the
treatment of systolic HF. Digoxin therapy was used in 9 percent
of patients with systolic HE.

Few data exist on the optimal treatment of diastolic HE;
60 percent of hemodialysis patients with diastolic HF receive
ACEIS/ARBS, and 82 percent receive beta blockers. + Tables
4.f—g & Figure 4.27; see page 438 for analytical methods.
Incident dialysis patients, 2011 (4.f). Figure 4.27 & Table 4.¢:

January 1, 2011 point prevalent ESRD dialysis patients with

Medicare Parts A, B, & D coverage, diagnosed with heart failure
in 2011, & surviving & staying on the same modality for all of
2011. “.” Zero values in this cell. *Values for cells with ten or fewer
patients are suppressed.

e
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Adjusted hazard ratios of all-cause death in patients
with heart failure, by modality, 2010-2011

Hemodialysis

Peritoneal dialysis

Data on the mortality hazard associated
with types of heart failure (HF) show a
90 percent increased death risk for sys-

- Hazard ratio Cl _p-value _Hazard ratio C_ p-value tolic HE and a 59 percent increased risk
e:0-19 0.32 0.17-0.61 0.0006 0.30 0.11-0.81 0.0178 . . .
< for diastolic Hr. Of patients age 75 and
20-44 0.62 0.60-0.65 <.0001 0.55 0.47-0.65 <.0001 ¥ s .
P i older with systolic HF, approximately
65-74 1.44 1.41-1.47 <.0001 1.56 1.41-1.72 <.0001 tWO‘thirds Clie Within two years. The
75+ 206 202211 <0001 228  2.05-253  <.0001 outcome is slightly better for patients
Mle Eishcs with diastolic HE, with a two-year sur-
Female 0.93 0.92-0.95 <.0001 0.96 0.80-1.04  0.3038 3 > i
White e vival of 38 percent. These findings mirror
Black/African American 0.75 0.73-0.76  <.0001 0.78 0.70-0.87 <.0001 those in the general populatlon, in which
Other 077 0.74-0.80  <.0001 076  064-089  0.0007 diastolic and systolic HF are both noted
Diabetes 1.29 1.26-1.32 <.0001 1.50 1.35-1.66 <.0001 to have adverse outcomes. + Table 4.h
Hypertension 112 1.09-1.15  <.0001 1.07 0.95-1.19 0.2662 & Fi 8 | f
Other cause reference 1g'ures 203N ESiPASC 3y pr
M eane T analytical methods. January 1, 2009 point
Systolic 1.90 1.85-1.96  <.0001 203  1.75-236  <.0001 prevalent dialysis patients, surviving &
Diastolic 1.59 1.54-1.64 <.0001 1.66 1.35-2.03 <.0001 staying on the same modalityfor all Of2009.
Both 1.69 1.60-1.78 <.0001 1.61 1.14-2.26 0.0068 . d .
y Figures 4.28—31: subset of these patients,
Unspecifed 1.49 1.46-1.52 <.0001 153  1.38-1.70  <.0001 < i ) e
with a beart failure diagnosis in 2009.
vol 2 3 Unadjusted survival in patients with vol 2 Unadjusted survival in patients with
4.2 systolic heart failure, by age, 2010-20m 429 (diastolicheart failure, by age, 2010-2011
1.0 1.0
2 08 2 08
3 3
8 06 B 06
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=% o
= 04 = 04 = 4564
> >
3 5 65-74
3 0.2 = 0.2 - 754
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CAUSES OF Df;ﬂ IN INCIDENT & PREVALENT DIALYSIS PATIENTS 2009—20II (FIGURE 4.1) #
incident patients prevalent patients |
overall mortality (per 1,000 patient years) 298 194 ‘
percent cardiovascular mortality: i ‘
AMI 3.6% 4.7% 1
CHF 5.7% 4.8%
arrhythmia/cardiac arrest 24.3% 26.9%
CVA 2.2% 3.1% i
other cardiac 1.5% 1.9% |

of extdbioygentat dijesye

RATES OF CARDIOVA CULAR DIAGNOSES & PROCEDURES, 2009—20II (RATE PER 1,000 PATIENT YEARS; FIGURE 4.3)
hemodialysis  peritoneal dialysis  transplant

CHF 464 243 105
CVA/TIA 173 123 59
PAD 415 227 119
cardiac arrest 81 58 14

RATES OF SUDDEN CARDIAC DEATH IN PREVALENT DIALYSIS PATIENTS, 2011 (DEATHS PER 1,000 PATIENT YEARS; FIGURES 4.879)

white: 55; black/African American: 40: other: 44
hemodialysis: 49; peritoneal dialysis: 36

PROBABILITY OF SUDDEN CARDIAC DEATH IN 2010 INCIDENT DIALYSIS PATIENTS AT I2 MONTHS AFTER INITIATION (FIGURES 4.10—11)
white: 0.07; black/African American: 0.05: other: 0.05
hemodialysis: 0.07; peritoneal dialysis: 0.02

PHARMOCOLOGICAL INTERVENTION FOLLOWING A DIAGNOSIS OF CHE, 2011 (PERCENT OF PATIENTS ON MEDICATION; TABLE 4.C)

ACEI/ARB beta blocker clopidogrel statin
hemodialysis 44% 66% 21% 45%
peritoneal dialysis 45% 70% 21% 48%
transplant 41% 76% 16% 59%

PHARMOCOLOGICAL INTERVENTION FOLLOWING A DIAGNOSIS OF AMI, 2011 (PERCENT OF PATIENTS ON MEDICATION; TABLE 4‘C)

ACEI/ARB beta blocker clopidogrel statin j
hemodialysis 54% 78% 50% 64% ‘
peritoneal dialysis 48% 81% 54% 69%
transplant 47% 85% 52% 74%

ADJUS D RELATIVE RISK OF A CARDIOVASCULAR DEATH, BY BMI (FIGURE 4.19) f
<18.5: 1.7; 18.5—<25: reference; 25—<30: 0.8; 30—<35: 0.7;
35—<40: 0.7; 40—<50: 0.7; 50+: 0.8 ’ ‘

leatl

2.013 HEART FAILURE IN PREVALENT DIALYSIS PATIENTS, 2011 (FIGURE 4..27)

Xl%lllsl%%L systolic  diastolic  systolic & diastolic  unspecified

DATA hemodialysis 21% 21% 5% 54% ¢
REPORT peritoneal dialysis 24% 17% 4% 55% 1t

volume tyfo

——

262 CARDIOVASCULAR DISEASE i




	cardiovascular disease
	252 diagnosis of CVD
	254 cardiac events & rates of sudden cardiac death
	256 pharmacological interventions
	258 BMI & cardiac death; bariatric surgery
	260 heart failure
	262 summary



