Purpose

To measure the impact of invasive aspergillosis infection on US hospital costs and financial performance across different
patient populations.

Methods

Hospital discharge data for patients with a primary or secondary diagnosis of aspergillosis were extracted from the 2003
Nationwide Inpatient Sample (NIS) and the FY 2008 Medicare Provider Analysis and Review file (MedPAR). The data on
patient demographics, length of stay (LOS), and hospital charges, estimated costs, and reimbursement lovels were
reported. After controlling for operative and DRG the clinical and economic
outcomes were compared for patients with and without aspsrglII05|s.

Results

Table 1. The NIS contains a total of over 38 million projected hospital discharges. Of these, 2,143 aspergillosis cases
were identified across 171 DRGs, resulting in a US incidence rate of 35.8 per million per year. The mean age of
aspergillosis patients was 55.6 years, with 53.4% male and 67.9% Caucasian. Medicare and private insurance were the
largest payers of hospitalization expenses, each covering roughly 45% and 36% respectively. Median (mean) length of
stay (LOS) per aspergillosis patient was 10 (17.7) days, with a median (mean) total hospital charge (THC) of $44,845
(896,731).

Table 2. Of the 10,400 aspergillosis cases found in the NIS, 3,906 (37.6%) were diagnosed with pneumonia in
aspergillosis. The mean LOS, THC, and mortality were all significantly higher in those who had Aspergillus pneumonia
compared with aspergillosis patients who did not (p<.0001).

Table 3. Analysis was performed on 1,390 patients in the following high-risk DRG categories: hematologic malignancy,
HIv, chemothsrapy, BMT and lellculoendolhellal & immunity disorders. Allogethel these high-risk patients comprised
19.4% of the pul: 1.1% of BMT were associated with a diagnosis of
aspergillosis, 2.5 to 7 times hlghel than other high-risk DRG categories. Within the identified post-transplant patient
population, cases of llosis were highest in hospitalizations related t ! of lung transplant
(4.8%) and complications of BMT (3.4%).

Table 4. Compared to non-aspergillosis patients within the same DRG or ICD-9 category, median LOS was 1.8 o 12.4
times higher and the median THC per admission in aspergillosis patients was 2.3 to 12.7 times higher. Among the
high-risk DRG subgroup, Aspergillus-infected BMT patients stayed in the hospital the longest (median LOS 48 days), had
the most expensive hospitalizations (median THC=$413,200). Within the post-transplant patient category, liver transplant
patients with aspergillosis had the longest and most expensive hospitalizations (median LOS=62 days; median
THC=$291,158)

Table 5. In determining the most commonly assigned DRGs among the aspergillosis patients, 171 different DRG
classifications were found to be associated with an aspergillosis diagnosis. The five most commonly assigned DRGs
among the aspergillosis patients combined comprised 44.1% of the aspergillosis population.

Table 6. Aspergillosis patients with tracheostomy (DRG 483) had the longest hospital stay (median LOS=49.5), the
highest THC (median THC=8309,351) of all DRG categories examined.

Table 7. Within the high-risk DRG category, BMT patients with aspergillosis incurred the highest median estimated costs,
$74,945, over 3 times the amount of non-aspergillosis patients (§33,055). However, in terms of incremental costs, both
HIV and chemotherapy patients experienced relatively large increase in expenditures, over 600% and 800% respectively.
Although patients within the reticuloendothelial/ immunity disorder DRG displayed the lowest median costs, the
aspergillosis cases results in a 162% increase in hospital cost.

Table 8. Median and mean THC and reimbursed amounts for Medicare patients with aspergillosis are listed in Table 8.
As would be expected, both median and mean reimbursed amounts were higher in cases involving aspergillosis than in
those not involving aspergillosis.

Table 9. The higher hospital costs associated with aspergillosis patients were not matched by similar increases in
reimbursements, resulting in a greater financial loss for hospitals. Cases involving aspergillosis were on average
reimbursed a lower percentage of their total cost than non-aspergillosis cases (mean RCR, 0.8 vs. 1.43). Additionally,
incremental costs associated with aspergillosis were reimbursed at a very low rate, with a mean IRCR of 0.32. The IRCR

for individual DRG categories ranged from 0.19 (respiratory infections and i t00.52 For
aspergilosis patients, the RCRs were lower than th ratios for is cases in all DRG
categories.

Conclusion

Aspergillosis affects a wide range of patient groups and has a negalive economic impact across many DRGS.
Aspergillosis particularly affects drug, (LOS), and ICU While much of the attention paid to
aspergilosis has been directed towards patients who are severely immunocompromised, more should be directed
towards other subgroups such as the chronically ll o ICU patients in tems of both preventalive and therapeutio

With of lated cases at less than a third of hospital expenditures, providers are
placed in the unenviable position of confronting a lfe-threatening and costly disease with poor outcomes while facing
difficult economic constraints. The findings of this study underscore the critical need for more: research to dentiy settings
of care and specific risk factors that drive increased and to focus on i
approaches to the disease, including new therapies as well as prophylactics which may reduce me onset of mection.
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Table 3. Contribution of Various DRG and ICD-9-CM Categories to Total Cases of
Aspergilosis for High-Risk DRG Categories and Post-Transplant CD-9 Categories
in the 2003 National Inpatient Sample
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Table 5. Contribution of Various DRG and ICD-9-CM Categories to Total Cases of Aspergilosis for the
Top 5 Most Common DRGs in the 2003 National Inpatient Sample

Rt o i Cases
nSibgreup ()

R
Coses a1040)

2o | Monken
Top  MostCommon oRGs
[ — e w2 o 104
R Prc for ectos 8 Pars O e o 105
Tacneosomy s sasss 057 s
e, Syt Disgroses with Vant. Sgport E— oz .
coro s s omr 01

Table 6. Length of Stay and Total Hospital Charges by Associated DRG or ICD-9 Category, Asperglosis vs.

Non-Aspergillosis Patients for the Top 5 Most Common DRGs in the 2003 National Inpatient Sample
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Table 9. Reimbursement-to-Cost Ratio (RCR) and Incremental

Rembursement-to-Cost Ratio (IRCR) by DRG Category, Aspergillosis

vs. Non-Aspergillosis Hospitalizations from the 2003 MEDPAR
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