Early Readmissions Are More Common After Long Hospitalizations Among Hemodialysis Patients
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Results

Length of Stay for
Index Hospitalization:
Mean ± SD:
7.1 ± 9.5 days
Median [IQR]
4.0 [3.0, 8.0] days
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To characterize the relationship between length of initial
hospitalization with readmission patterns among ESKD patients
receiving in-center hemodialysis (ICHD)
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Figure 5. Longitudinal Risk of Readmission or Death by Index
Hospitalization Length of Stay
% Not Readmitted/Died

• In order to create programs to reduce readmissions, there is a need
to identify factors that drive risk within this population.
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Figure 3. Probability of Readmission or Death by Index
Hospitalization Length of Stay

% Index Admissions

––Nearly one-third of hospitalized ESKD patients will be readmitted
1
within 30 days of discharge.

Figure 2. Index Hospitalizations: Length of Stay and Primary Causes

% Index Admission with
Corresponding Length of Stay

• Hospitalizations are common in end-stage kidney disease (ESKD)
patients receiving dialysis.
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Cause of Index Admission

Right: Presented are the top seven CCS level 1 causes, which accounted for 85.5% of all index admission during the study period.
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Hazard Ratio (95% CI)a = 1.39 (1.36, 1.42)
Referent: Index Stay ≤ 7 Days
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Abbreviations: SD, standard deviation; IQR, interquartile range
a

Characteristics of Index Hospitalization
• During the study period, there were 134,925 qualifying index
hospital admissions among 61,987 ICHD patients at the LDO.

Figure 1. Study Design
Index Date

Baseline
� Patient characteristics
prior to index admission

Index Hospitalization
≥1 day

� Cause derived from ICD-9 primary and
secondary codes

1 day

a

Follow-Up Period for Outcomes
≤30 days

� Readmission to hospital
� Death
� Censored due to loss of Medicare part A beneﬁts

Hospital admissions that occurred on the same day as index hospitalization discharge were considered an extension of the index hospitalization and not a
readmission.
a

Data Sources and Study Patients
• Data for this study were derived from the electronic health records of a large dialysis
organization (LDO) and Medicare claims contained in the United States Renal Data System
(USRDS).
• Patients eligible for inclusion in this study were those who during 2014:
–– Were Medicare Part A beneficiaries
–– Were receiving three times weekly ICHD at LDO facilities
–– Had a qualifying index hospitalization ≥ 1 day in length

Outcomes
• The study index date was set 1 calendar day after discharge for index hospitalization and
patients were followed forward in time for up to 30 days for the following outcomes:
–– Readmission to the hospital
–– Death
–– Censoring due to loss of Medicare part A benefits
• Causes of index hospitalizations were derived from primary and secondary ICD-9 codes
and were categorized using the Agency for Healthcare Research and Quality (AHRQ) level 1
clinical classification system (CCS).
• Association of length of index hospitalization with readmission/death was assessed using a
Cox proportional hazard model adjusted for vascular access type.
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• Figure 2 illustrates characteristics of length of stay for index
hospitalizations among LDO patients.
––The mean index hospitalization was 7.1 days (median 4.0 days).
––26.3% of all index hospitalizations were more than 7 days long.
––The shortest hospitalizations were for causes related to endocrine,
nutritional, metabolic disorders, and immunity disorders.
––The longest hospitalizations were due to infections and parasitic
diseases.

Figure 4. Distribution of Readmissions by Index Hospitalization
Length of Stay
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Methods

––The overall probability of readmission was 31.5%.
––Probability of readmission increased as a function of length of
index hospitalization stay.
––The composite outcome of readmission/death occurred in 35.1%
of patients overall and was greater for patients with longer index
hospital stays.

Adjusted for vascular access type

• We found that patients with longer hospitalizations are more likely
to experience readmission within 30 days of discharge and are more
likely to be readmitted early.

• These results raise the possibility that the clinical issue was not fully
addressed during the original hospitalization.
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Characteristics and Patterns of Readmissions
• Figure 3 illustrates probability of readmission overall and stratified
by length of index hospitalization for LDO patients.
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––This may be particularly common among patients admitted for
infections.
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Association of Length of Stay with Risk of Readmission
• The distribution of readmissions during the outcome window is
illustrated in Figure 4.
––27.6% and 52.4% of all readmissions occurred within 6 days
(“early readmissions”) and 12 days post-discharge, respectively.
• Patients with index hospitalizations > 7 days were 39% more likely
to be readmitted or die than those with index hospitalizations ≤ 7
days (Figure 5).

––Patients recently discharged with long hospitalization stay may
benefit from additional clinical attention.
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