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Introduction

 Hemodialysis patients are frequently hospitalized, with a national mean of 1.9
hospitalizations per patient-year in 2009 according to the USRDS 2011 Annual
Data Report.’

* In 2009, 36% of hospitalizations in hemodialysis patients were followed by
another hospitalization within 30 days.' Post-hospitalization anemia control has
been shown to reduce re-hospitalization rates.?

» A combination of the reason for hospitalization and an interruption of normal
dialysis treatment leads to lowered hemoglobin levels and increased utilization
of erythropoiesis-stimulating agents (ESAs) in the post-hospitalization period.®

» Solid et al. found that Hb levels take 2 months to recover to pre-hospitalization
levels and that optimum ESA usage over this time period has yet to be
determined.* Brophy et al. confirmed that < 20% of dialysis patients receive any
ESA dose while hospitalized.>

Objective

« We have carried out a retrospective time-to-event analysis to determine the
time for hemodialysis patients to recover to pre-hospitalization ESA dose.

« Data from adult (> 18 years old) hemodialysis patients between January 1,
2009 and December 31, 2010 were assessed.

* Inclusion criteria:
— Recelving in-center dialysis =2 3 times/week.
— Hospitalizations that were preceded by > 30 hospital-free days.

* For patients experiencing an increase in ESA dose in the 30 days after
hospitalization compared to the 30 days before hospitalization, a time-to-event
analysis assessed time (in days) to reach an ESA dose < the median
per-session dose in the 30 days pre-hospitalization.

— The pre-hospitalization ESA dose level was considered achieved at the first
instance of 3 consecutive dialysis sessions where the ESA dose was greater
than 0 and < median dose given in the 30 days before hospitalization.

— Patient time was censored at re-hospitalization, transplant, death, or
discontinuation of dialysis.

— By definition, the analysis did not include patients who had a median dose of
0 in the 30 days before hospitalization.

» Several outcomes were calculated: median time to recovery (time at which 50%
of the non-censored population had recovered), and 75% recovery time (time at
which 75% of the non-censored population had recovered).
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Results

» Of a total of 289,042 hospitalizations, 181,595 (62.8%) occurred > 30 days after
any previous event, and qualified for inclusion.

* The analysis was limited to hospitalizations where ESA dose data for the pre-
and post-hospitalization periods were available (N = 179,929). Of these, 60.8%
of events were associated with a mean rise in ESA dose. For these 109,420
events, the mean ESA dose was 6,733 U/session pre-hospitalization, and
10,825 U/session post-hospitalization, a mean rise of 4,091 U/session (SD =

3,918) (Table 2).

Table 1. Summary Statistics: Hospitalizations

Patients 138,762
Hospitalizations 289,042
Length of stay (days)
Mean £ SD 7.76 £ 10.36
Median 5
Time between hospitalizations (days)
Mean £ SD 74.1+96.7
Median 37
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* Hospitalizations associated with an increase in ESA dose, excluding hospitalizations with zero ESA dose
in the month prior to hospitalization (N = 88,627)

* For patients experiencing increases in ESA dose in the 30 days after
hospitalization, the median time to recover to the median pre-hospitalization
dose was 49 days. By day 118, 75% of the non-censored population had
reached their previous median dose. Overall, 40.1% of events were censored
before ESA dose reached the previous median, mostly due to re-hospitalization
(Figure 1 and Table 3).

» Restricting the analysis to events for which the pre-hospitalization median dose
was not in the top or bottom 10% of doses gave a median time to recovery of 51
days. Censoring occurred for 40.6% of these events.

Table 2. ESA Dose Per-Session in the 30 Days Pre- and
Post-Hospitalization

Mean Pre- Mean Post- Mean Change

Number of Hospitalization Hospitalization in ESA Dose

Hospitalizations ESA Dose ESA Dose (SD)

All 179,929 (100%) 8,213 U 9,535 U + 1,322 U (5,161)
ESArise 109,420 (60.8%) 6,733 U 10,825 U + 4,091 U (3,918)
ESA unchanged 8,740 (4.9%) 10,890 U 10,890 U —

ESA drop 61,769 (34.3%) 10,456 U 7,061 U - 3,395 U (3,784)

Table 3. Dose Recovery by Month*

% Remained

% Censored Above Pre-Median

% Recovered

Month 1 37.86% 22.63% 39.52%
Month 2 46.47% 30.96% 22.57%
Month 3 51.92% 34.87% 13.21%
Month 4 54.96% 37.09% 7.95%
Month 5 56.45% 38.28% 5.27%
Month 6 57.34% 39.08% 3.58%
End of Study 59.01% 40.99% 0.00%

* Hospitalizations associated with an increase in ESA dose, excluding hospitalizations with zero ESA dose
In the month prior to hospitalization (N = 88,627)
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Conclusions

- Hospitalizations frequently require an increase in post-hospitalization
ESA dose: Approximately 60% of hospitalization events were associated
with a rise in ESA dose in the 30 days after hospitalization compared to
the 30 days before hospitalization, with a mean dose change of
+ 4,091 U/session. For all events, the mean dose change was
+1,322 U/session.

* For patients who recover to their pre-hospitalization ESA dose,
post-hospitalization dose increases frequently persist for several
months.

* In 40% of hospitalization events patients did not recover to their
pre-hospitalization median dose, mostly due to re-admission.

» Strategies for better management of anemia during hospitalization and
In the post-hospitalization period should be assessed.
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