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Abstract
Little is known about intracerebral hemorrhage (ICH) patients who undergo chronic life sustaining
procedures. We sought to explore variation in treatment, Medicare payments and mortality among
elderly ICH patients who received feeding tube, tracheostomy or neither chronic life sustaining
procedure. Medicare Provider Analysis and Review (MedPAR) files from 2004 linked to Center
for Medicaid and Medicare Services (CMS) denominator files through January 2005 were
analyzed. Patients over 65 with primary diagnosis of ICH based on discharge codes (ICD-9-CM
431) were divided into those who underwent tracheostomy, feeding tube placement but not
tracheostomy, or neither procedure. Thirty-day and one-year survival were estimated with Kaplan-
Meier methods. Among the 32,210 patients, 6% underwent feeding tube placement while 2.5%
underwent tracheostomy. Compared to patients who did not undergo a chronic life sustaining
procedure, those who underwent tracheostomy had longer length of stay (median 25 vs. 4 days,
p<0.01) and greater Medicare spending (median $81,479 vs. $6,008, p<0.01) during their initial
hospitalization. Among patients who did not undergo a chronic life sustaining procedure 30-day
and 1-year cumulative mortality risks were 47% and 59%. Among patients who underwent
feeding tube placement, 30-day and 1-year cumulative mortality risks were 21% and 53% and, for
those who underwent tracheostomy, 19% and 65%, respectively (p<0.01, log rank test across the
three groups). One-year mortality among elderly ICH patients is high even among patients who
receive chronic life sustaining procedures. Medicare payments for patients who undergo
tracheostomy are substantial. More information about functional outcomes is needed.
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Over 70,000 cases of intracerebral hemorrhage (ICH) occur annually in the United States, of
which approximately half occur in individuals over the age of 65.1, 2 The incidence of ICH
increases exponentially with age.3 Over the last decade, hospital admissions for ICH have
increased by almost 20%, in part, due to the aging of the population.4, 5

Recent studies have raised the concern that ICH predictive models may be flawed due to
confounding by withdrawal of support and early do-not-resuscitate (DNR) orders.6-8 After
controlling for demographic and clinical variables, one of the strongest predictors of ICH
mortality is limitation in medical care. For this reason, the recent American Heart
Association guidelines recommend aggressive full care early after ICH onset and
postponement of new DNR orders until at least the second full day of hospitalization.9

However, little is known about patients who undergo aggressive full care which often results
in feeding tube or tracheostomy placement. Likewise, little is known about medium and
long-term outcomes of these patients since most ICH predictive models have traditionally
focused on mortality 30 days from the initial event. 10, 11

We present a national-level perspective of acute care patterns and survival of elderly ICH
patients who underwent a chronic life sustaining procedure--feeding tube and/or
tracheostomy placement. In particular, we sought to describe the variation in acute
hospitalizations, Medicare payments and one-year mortality following ICH admission as a
function of whether or not these procedures were performed. These data provide an essential
foundation for policy-makers, families and physicians who make decisions about how to
manage this growing and understudied disease.

Methods
Data Source

Patient-level data from Centers for Medicare & Medicaid Services (CMS) Medicare
Provider Analysis and Review (MedPAR) files were obtained from October 2003 through
September 2004. The MedPAR files contain patient level hospitalization data including
demographics, primary and secondary discharge diagnosis codes, procedure codes,
discharge location and Medicare payment data for all fee-for-service Medicare beneficiaries.
We linked MedPAR data to CMS Denominator files using unique patient identifiers to allow
us to determine the long-term mortality of individuals through January 1, 2005.

Study Population
Patients over age 65 who were hospitalized with a primary diagnosis of ICH, defined as
International Classification of Disease, Ninth Revision, Clinical Modification (ICD-9-CM)
code 431,were included in this study.12-14 ICD 9-CM code 430 (subarachnoid hemorrhage)
and ICD 9-CM code 432 (other and unspecified intracranial hemorrhage) were excluded.
The analysis was limited to the index hospitalization for ICH. To account for acute transfers
to higher level of care hospitals, the second hospital admission was used if the patient had
two hospital admissions on the same day or separated by one day.

Feeding tube placement was identified by ICD-9-CM procedure codes: 43.11, 43.19, 44.32
and tracheostomy placement was identified by Diagnosis Related Group (DRG) code
483.15-17 We used the Quan implementation of the Charlson index to assess the co-
morbidity burden.18 However, we removed the codes of hemiplegia and cerebrovascular
disease because of likely poor reliability in the context of a known ICH. 19 Coma was
idenfified by ICD-9-CM 780.01 and 780.09. To better understand the acute care provided to
elderly ICH patients during their hospitalization, we explored other procedures specific to
ICH including mechanical ventilation (96.70, 96.71, 96.72 or tracheostomy DRG),
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craniotomy (1.39, 1.24, 1.59, 1.31) and ventriculostomy (2.2, 2.39).20 Discharge location
data were obtained from the MedPAR discharge destination field.21

Statistical Analysis
For all analyses, the patients were divided into 3 groups based on their receipt of a chronic
life sustaining procedure: 1) patients who did not undergo chronic life sustaining
procedures; 2) patients who underwent feeding tube placement; 3) patients who underwent
tracheostomy with or without feeding tube placement. Preliminary analyses showed that
patients who received a feeding tube and tracheostomy had outcomes that more closely
resembled patients who received only a tracheostomy as compared to patients who received
only a feeding tube. Additionally, there was no statistically significant difference between
patients who received a tracheostomy and patients who received both a feeding tube and
tracheostomy with respect to age, gender and Charlson stroke co-morbidity index (see
Supplementary Appendix). For these reasons, patients who received a feeding tube and
tracheostomy were combined with patients who received only a tracheostomy.

Two sets of bivariate comparisons were made.22 Patients who underwent no chronic life
sustaining procedures were compared to patients who underwent feeding tube placement and
patients who underwent no chronic life sustaining procedures were compared to patients
who underwent a tracheostomy. This approach was chosen to highlight differences between
patients who did not undergo a chronic life sustaining procedure and those who underwent
either tracheostomy or feeding tube placement rather than to explore differences between the
three groups of patients. Categorical variables including gender, race/ethnicity, Charlson
stroke co-morbidity index, acute care procedures and discharge location were analyzed
using x2 tests. Age, length of stay, and total Medicare payments for the acute hospitalization
were evaluated using Wilcoxon rank sum.

We used Kaplan-Meier methods and log rank testing to perform a survival analysis of all-
cause mortality through 1 year, stratified by presence of chronic life sustaining procedure.
Patients who did not undergo a chronic life sustaining procedure are likely a mixed
population of those with mild ICH where these procedures were not indicated and patients
with severe ICH who required but did not undergo chronic life sustaining treatment.
Therefore, a second survival analysis was performed restricted to patients who were
discharged alive in an attempt to remove patients who had required but did not receive
chronic life sustaining treatments. Survival time in days was from the date of the index ICH
hospitalization to the date of death. Patients who were still alive were censored at one year
after admission or at the end of the study period (January 1, 2005), whichever came first. All
statistical tests were 2-tailed and the probability of Type 1 error was set at 0.05. Stata
software version 11 (StataCorp, College Station, Texas) was used for all analysis. This study
was approved by the University of Michigan Institutional Review Board.

Results
The study population included 32,210 Medicare patients admitted for ICH during fiscal year
2004. One patient was excluded for invalid Medicare payment data. Six percent of patients
(n=2,076) underwent feeding tube placement, 2.5% (n= 812) received a tracheostomy while
the remaining 91% (n=29,322) did not undergo chronic life sustaining procedures.
Compared with patients who did not undergo a chronic life sustaining procedure, patients
who received a tracheostomy were younger (median age, 75± 11 vs. 80±11, p<0.01), more
likely to be African American (p<0.01) and male (p<0.01) (Table 1, first panel). Patients
who underwent feeding tube placement were more likely to be African American (p<0.01)
compared to patients who did not undergo a life sustaining procedure.
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The proportion of patients undergoing ventriculostomy was different for patients who did
not undergo a chronic life sustaining procedure compared to those who received a
tracheostomy (p<0.01) or feeding tube (p<0.01). Similar findings were noted for the
proportion of patients undergoing craniotomy (Table 1, second panel).

Differences in length of stay and Medicare payment were also noted (Table 1, third panel).
Compared with patients who did not undergo a chronic life sustaining procedure, patients
who received a tracheostomy had higher median Medicare payment ($81,479 vs. $6,008,
p<0.01) and median length of stay (25 vs. 4 days, p<0.01) for the initial hospitalization. This
finding was also true when comparing patients who received a feeding tube compared to
patients who did not undergo a chronic life sustaining procedure (14 vs. 4 days, p<0.01) and
median Medicare payment ($6,786 vs. $6,008, p<0.01) for the initial hospitalization.
Medicare payments and length of stay among patients who died during their hospitalization
were also examined. Median Medicare payment for patients who underwent tracheostomy
before their in-hospital death was substantially higher ($ 98,368 vs. $6,066, p<0.01) and
median length of stay was longer (23 vs. 2 days, p<0.01) than for patients who did not
undergo a chronic life sustaining procedure. The same was true for patients who underwent
feeding tube placement ($7,132 vs. $6,066, p<0.01) and median length of stay (14 days vs. 2
days, p<0.01) compared to patients who did not undergo a chronic life sustaining procedure.

Discharge locations differed among patients (Table 1, fourth panel). Nineteen percent of
patients who did not undergo a chronic life sustaining procedure were discharged to home,
compared to only 7% of patients who underwent feeding tube placement (p<0.01) and 2% of
patients who underwent a tracheostomy (p<0.01). Discharge to a long-term acute care
hospital was more common in patients who underwent a tracheostomy (29%, p<0.01) or a
feeding tube (6%, p<0.01), than those who did not undergo a chronic life sustaining
procedure (1%). Thirty six percent of patients who did not undergo a chronic life sustaining
procedure died in the hospital compared to 8% of those who underwent a feeding tube
placement (p<0.01) and 20% of patients who underwent tracheostomy placement (p<0.01).

A survival curve for 32,189 patients representing 4,305,163 person-days after their ICH is
shown in Figure 1. The one-year all-cause mortality risk for all elderly ICH patients was
58% (95% CI 58-59%). Patients who did not undergo chronic life sustaining procedures had
a median survival time of 57 days, while those who underwent tracheostomy placement had
a median survival time of 110 days and those who only underwent feeding tube placement
had a median survival of 266 days. One-year mortality risk was highest for patients who
underwent a tracheostomy (65%, 95% CI 62-69%) followed by patients who did not
undergo a chronic life sustaining procedure (59%, 95% CI 58-59%) or feeding tube
placement (53%, 95% CI 51-56%) (p<0.01, log rank test across groups) (Table 2). Among
patients who survived to hospital discharge, the one-year mortality risk among patients who
did not undergo a chronic life sustaining procedure was 35% (95% CI 34-36%) (Table 2,
Figure 2). Those who underwent a tracheostomy had a 57% (95% CI 53-61%) risk of
mortality and those who had a feeding tube placed had a 49% (95% CI 46-51%) risk of
mortality (p<0.01, log rank test across the three groups).

Discussion
This study demonstrates that while few elderly ICH patients underwent chronic life
sustaining procedures, those that did experienced high one-year mortality and incurred
substantial Medicare spending. Over 60% of patients who received a tracheostomy and over
50% of patients who received a feeding tube died in the first year. Patients who underwent
chronic life sustaining procedures continued to accrue mortality throughout the first year
whereas the majority of deaths among those who did not undergo chronic life sustaining
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procedures occurred within the first 30 days. Not surprisingly, important differences in the
risk of mortality were seen among patients who were discharged from the hospital. While
patients who did not undergo a life sustaining procedure remain at elevated risk of death,
those that underwent a chronic life sustaining procedure had an approximately 50% risk of
one-year mortality even after surviving to hospital discharge. Our finding of substantial one-
year mortality, even after survival to hospital discharge, among elderly ICH patients who
undergo chronic life sustaining procedure is important to families and physicians as they
make management decisions for ICH patients.

The vast majority of patients who underwent feeding tube placement were discharged to a
skilled nursing facility while those who underwent a tracheostomy were evenly divided
between skilled nursing facility and long-term acute care facility, suggesting significant
functional limitations in this population. The importance of functional outcome cannot be
underestimated as many patients with a limited life expectancy would forego treatment
rather than receive treatment that would leave them with severe functional impairment.23 On
the other hand, ICH patients can have functional improvement, continuing even out to a
year, after hospital discharge.24-26 Further investigation of long-term functional outcomes
among patients who undergo chronic life sustaining procedure is needed.

ICH patients who underwent a tracheostomy incurred considerable Medicare expenses.
Medicare paid an average of over 12 times more for the initial hospitalization of patients
who underwent a tracheostomy than for patients who underwent only feeding tube
placement or no chronic life sustaining procedures. Compared to patients who underwent
feeding tube placement, patients who underwent a tracheosotmy had increased length of stay
which may, partially, explain the Medicare payment difference. Additionally, the increased
proportion of patients undergoing craniotomy and ventriculostomy placement may also
contribute to the increased Medicare payment among patients who underwent tracheostomy.
The care for the 812 ICH patients who underwent tracheostomy placement resulted in over
$66 million in Medicare spending for their initial hospitalizations in 2004. Of this $66
million, over $16 million was spent on patients who died during their hospitalization. The
discrepancy in spending is likely even greater if costs of rehabilitation, long-term nursing
care, caregiver loss of income, or outpatient visits are considered. While we have identified
significantly higher Medicare spending for patients who receive tracheostomy after ICH, the
high mortality raises the concern that such care may not meet usual standards for cost
effectiveness.

This work has limitations. ICH patients were identified using ICD-9 codes. ICD-9 code 431
has been shown to have a positive predictive value of 89% for ICH against a gold standard
of medical record review.13 Tracheostomy, feeding tube placement and discharge location
are also dependent on the accuracy of administrative coding. 21 Markers of ICH severity
such as ICH volume or glascow coma scale are not available in this dataset. Differences in
survival among patients who received a chronic life sustaining procedure is likely, in part,
due to ICH severity. Additionally, there are at least two distinct reasons that patients do not
undergo chronic life sustaining procedures-either chronic life sustaining procedures were not
medically required or patients' families elected to limit care. We were unable to separate
these reasons in our dataset. However, the focus of this study was on patients who received
chronic life sustaining procedures. This study was limited to those aged 65 and above; the
experiences of younger ICH patients may be different. Finally, we did not consider
Medicare managed care plans and thus our study may underestimate the total burden of
mortality and spending for ICH in those over 65 years of age.
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Conclusion
Despite undergoing chronic life sustaining procedures, one-year mortality among elderly
intracerebral hemorrhage patients is high. ICH patients who undergo tracheostomy
placement incur substantial Medicare payments. Therefore, better prognostic models for
survival and functional outcome among ICH patients who receive chronic life sustaining
procedures are required to help families and physicians make informed decisions about
treatment. These improved models may benefit from considering a time frame more relevant
to patients – the months to years after admission, rather than just the acute setting.

Supplementary Material
Refer to Web version on PubMed Central for supplementary material.
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Figure 1.
Kaplan-Meier survival curves showing survival in patients with ICH stratified by procedures
(p<0.01, log rank test).
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Figure 2.
Kaplan-Meier survival curve showing survival of patients with ICH conditional on survival
to hospital discharge (p<0.01, log rank test).
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