Hospital Cost and Reimbursement for Acute Bacterial Skin and Skin Structure Infections:
A Retrospective Observational Analysis of Admissions Using 2014 Medicare Claims Data
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METHODS

Study Design

• A retrospective observational analysis was conducted using the following data sources:
–– The Medicare Provider Analysis and Review (MedPAR) files from fiscal years 2012 to 2014, which include
all inpatient claims for Medicare patients
–– The Healthcare Cost Report Information System (HCRIS) for reported fiscal year 2013 hospital cost data
• Admissions to short-term acute care hospitals (STACHs) where Medicare was the primary payer were reviewed
and were included with a primary diagnosis code (ICD-9) of:
–– Erysipelas (035)
–– Cellulitis (681.00, 681.01, 681.02, 681.10, 681.11, 681.9)
–– Other cellulitis and abscess (682.0–682.9)
–– Other local infections of skin or subcutaneous tissue (686.00, 686.01, 686.09, 686.1, 686.8, 686.9)
–– Posttraumatic wound (958.3)
–– Infected postoperative seroma (998.51)
–– Other postoperative infection (998.59)
• Only admissions for fee-for-service Medicare patients were included
• Admissions were excluded if the inpatient claim was unpaid or erroneous
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• The mean cost for 2014 admissions (all cases) for the 4 most common MS-DRG codes ranged from $6618
to $14,391 per episode of care (Figure 1)
–– Negative margins (−6.0% to −9.1%) were present across the 4 most common MS-DRG groups
• Average length of hospital stay:
–– 4.1 days for cellulitis without major complications or comorbidities (6.1 days with major complications
or comorbidities)
–– 4.6 days for postoperative and posttraumatic infections without major complications or comorbidities
(7.1 days with major complications or comorbidities)

5087 (32.8)

862

5175 (53.2)

Total Cost, %

70

$421

60

$835

50

$1925

$3642

Intensive care days
Medications

$457

$717

$948

Routine hospital days¶

$610

$1656

$1034
$1344

$2636
$2055

40
$3514

$3772
$4480

Cellulitis
Without
MCC*

4545 (46.8)

$5110

12,000
10,000
8000
6000

2.4%

13,556

13,236

14,000

14,391
13,575

0.0%

16,000

Wound
Infection
Without MCC‡

Wound Infection
With MCC§

ABSSSI=acute bacterial skin and skin structure infection; MCC=major complications and comorbidities; MS-DRG=Medicare-Severity Diagnosis-Related Group
*MS-DRG 603 (cellulitis)
†
MS-DRG 602 (cellulitis)
‡
MS-DRG 863 (postoperative and posttraumatic infections)
§
MS-DRG 862 (postoperative and posttraumatic infections)
||
Other includes costs other than the costs for routine hospital days (ie, bed costs), medications, intensive care days, and laboratory and includes costs relating to blood, emergency room
attendance, investigative work-up, operating room costs, supplies, and implantable devices
¶
Bed costs (ie, room and board)

CONCLUSIONS
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• Hospitals

face a cost-constrained environment when treating Medicare patients with
ABSSSIs, where on average, treatment costs are higher than the amount reimbursed
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• Treatment

of appropriate low-risk patients, ie, those with limited comorbidity, in an
outpatient healthcare setting may alleviate the ABSSSI economic burden to hospitals
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• When admissions had 0–1 CCI comorbidities, total costs were lower; however, margins were typically modest
(–3.4% to 2.4%; Figure 1)
• Routine hospital days (ie, bed costs) and medications represented 55%–60% of total costs for the
4 most common MS-DRG codes (Figure 2)
–– When admissions had 0–1 CCI comorbidities, routine hospital days (ie, bed costs) alone represented
55%–60% of total costs
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Figure 1. A
 verage Cost, Reimbursement and Margin for ABSSSI Patients Admitted With the
4 Most Common MS-DRG Codes for Admissions in 2014

Case Frequency, n (%)
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ABSSSI=acute bacterial skin and skin structure infections; CCI=Charlson Comorbidity Index; MCC=major complications and comorbidities; MS-DRG= Medicare-Severity Diagnosis-Related Group
*Postoperative and posttraumatic infections
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• The 4 most common MS-DRG codes accounted for 174,567 (85%) of ABSSSI admissions (Table 1)
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–– Admissions for ABSSSIs in 2014 were comparable with those in 2012 (n=207,240) and 2013 (n=208,293)
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• A subset of patients who had 0–1 CCI comorbidities was identified to calculate cost vs reimbursement for
potentially unnecessary ABSSSI admissions
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• The margin represents the percentage of reimbursement remaining after hospital costs were applied
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• Hospital length of stay and the frequency and type of comorbidity were also assessed using the
17 Charlson Comorbidity Index (CCI) comorbidities (Deyo modification6) for each admission
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–– A cost vs reimbursement margin was calculated for all admissions, where margin=1-(average cost/average
reimbursement)
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• We aimed to assess the cost vs reimbursement for ABSSSI hospital admissions using inpatient claim and cost
data for Medicare patients from 2014, focusing on admissions for patients with limited comorbidities

–– Hospital reimbursements were calculated including hospital-specific geographic wage index adjustments,
and any other additional reimbursement adjustments a hospital might receive (eg, related to medical
education or the treatment of indigent populations) per government inpatient prospective payment systems5
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• Missing or outlier CCRs (CCRlog > or <mean CCRlog±[3×SD]) were replaced with national average CCRs
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• Hospital admission due to skin and skin structure infections (SSSIs) increased by 17% from 2005–20111
• More than 40% of hospital admissions for skin infection may be due to the provision of intravenous antibiotics2
–– Because intravenous antibiotic therapy can be administered in an outpatient setting, these may represent
unnecessary hospital admissions3
• Published data indicate the mean cost of hospitalization for acute bacterial SSSIs (ABSSSIs) ranges widely
from approximately $8000 to $150,000 per episode1,4
• A paucity of data exists on the cost vs reimbursement associated with ABSSSI and potentially unnecessary
hospitalizations

–– Hospital-specific cost:charge ratios (CCRs) were generated from Medicare cost report data and used to
convert charges to costs, consistent with the inpatient prospective payment system rule established by the
Centers for Medicare & Medicaid Services for the 2014 fiscal year5

Figure 2. B
 reakdown of Average Cost by Cost Center for the 4 Most Common MS-DRG Codes for
All ABSSSI Admissions in 2014

–– A total of 97,031 (55.6%) of these admissions had 0–1 CCI comorbidities
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INTRODUCTION

• The primary analysis focused on ABSSSI admissions for the 4 most common Medicare-Severity DiagnosisRelated Group (MS-DRG) codes occurring in 2014

6618
6118

Background: Hospital admissions due to skin and skin structure infections (SSSIs) increased by 17% from
2005–2011. A paucity of data has been reported regarding the total cost of admissions and reimbursement
associated with acute bacterial SSSI (ABSSSI), including patients who are admitted unnecessarily. We assessed
cost versus reimbursement for 2014 Medicare ABSSSI admissions, focusing on admissions for patients with
minimal comorbidities.
Methods: Short-term acute care hospital (STACH) admissions with Medicare as a primary payer for
fee-for-service (FFS) beneficiaries from 2014 were assessed using the Medicare Provider Analysis and Review
(MedPAR) file and hospital cost report data for 2013 from the Healthcare Cost Report Information System
(HCRIS). Admissions with a primary diagnosis code of erysipelas/cellulitis, abscess, or wound infection (ICD-9
codes 035.xx, 681.xx, 682.xx, 686.xx, 958.3, or 998.5x) were included in the analysis. The top 4
Medicare-Severity Diagnosis-Related Group (MS-DRG) codes were identified, and total costs, total
reimbursements, and 17 Charlson Comorbidity Index (CCI) comorbidities (Deyo modification) for each admission
were summarized. Hospital specific cost:charge ratios were generated from Medicare cost report data and used
to convert charges to costs. A cost:reimbursement analysis was conducted for all admissions, and admissions
with minimal CCI comorbidities, by calculating the margin (1–[average cost/average reimbursement]).
Results: From 3278 STACHs included in the analysis, 205,258 admissions for ABSSSI were identified in 2014
and 174,567 (85%) admissions were attributed to the top 4 MS-DRG codes. The total average cost for these
admissions (4 most common MS-DRG codes) ranged from $6618–$14,391 with negative margins (−6.0% to
−9.1%). In total, 97,031 (55.6%) admissions (4 most common MS-DRG codes) were cases with 0–1 CCI
comorbidities. Costs for the 4 most common MS-DRG codes were lower among cases with 0–1 CCI
comorbidities compared with all cases; however, margins were typically modest (–3.4% to 2.4%).
Conclusion: Hospitals are cost constrained in treating Medicare FFS patients with ABSSSI when total cost to
treat ABSSSI is similar to the amount reimbursed. The economic burden of ABSSSI admissions may be
alleviated through treatment of appropriate low-risk patients in an outpatient healthcare setting.

• Comorbidities were typically present in patients presenting with one of the top 4 MS-DRG codes (Table 2),
with hypertension and hyperlipidemia occurring most commonly across all 4 MS-DRG codes
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