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OBJECTIVES
After this domestic costing session, workshop participants will be able 
to:

1. Define main differences between costing in the US compared to 
costing in low-income settings

2. Calculate financial costs from different perspectives with claims data

3. Adjust costs for inflation, timing, cost-charge ratio

4. Identify types of and sources for existing US cost data

5. Find best practices for conducting and reporting US cost analyses



What is 
different about 
costing in the 
United States 
compared to 
low-income 
settings?

• Opportunity costs
• Payers
• Perspective
• Transparency
• Heterogeneity
• Claims data
• Resources
• Guidelines

Costs in the US
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PUBLIC
• Centers for Medicare and Medicaid (CMS)

• Medicare: national, >=65 yrs old
• Medicaid: run by states, poor women & kids

• Public Health Service 340B program 
• Veterans Affairs

PRIVATE
• Commercial insurance companies

and their Pharmaceutical Benefits Managers
• Patient assistance programs

• Hospitals
• Pharmaceutical companies

US Healthcare Payers
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How much does it cost to 
have an echocardiogram in 
the US?

Motivating Example





Beth Israel Deaconess 
Medical Center (Boston)
Echocardiogram 
hospital charge: $1714
• Medicare 

reimbursement: $474
• Cost-to-charge ratio: 

$474/$1714 = 0.277

University Medical 
Center of Princeton
Echocardiogram 
hospital charge: $5435
• Medicare 

reimbursement: $419
• Cost-to-charge ratio: 

$419/$5435 = 0.077

EXAMPLE: Charge-to-Cost Ratio
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ACTIVITY
First find a partner and calculator to work with.
2 PARTS: 
Part 1: cost for an individual
Part 2: average cost for a population
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Cost of a surgery at UW



What is the 
“cost” of a 
hysterectomy 
at UW?
A) $29,585
B) $801
C) $12,475
D) $15,932
E) Other

Using Claims to Identify Cost
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• Influenza hospital charge: $10,000
• Create cost-to-charge ratio for a hospital using 

all costs & charges for a DRG: 

Charge -> Cost

DRG Total Charges Covered 
Charges

Medicare 
Reimbursement

Number of 
Discharges

Average 
Days

79 $3,153,694,276 $3,120,337,113 $1,323,306,929 171,606 8.5
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CLAIMS DATA
1. MEPS
2. Truven MarketScan
3. Premera
4. Medicare and Medicaid

When you have time and/or money to do an analysis using



Medical Expenditure Panel Survey (MEPS)
• “MEPS collects data on the specific health services 

that Americans use, how frequently they use them, 
the cost of these services, and how they are paid 
for, as well as data on the cost, scope, and 
breadth of the health insurance held by and 
available to U.S. workers” 
• Annual data releases since 1996 – surveys of 

families, individuals and their medical providers 
(doctors, hospitals, pharmacies, etc) and 
employers. 
• Free and publicly available, nationally 

representative

MEPS – 1 of 2

Provided by Carrie Bennette



MEPS – 2 of 2

https://meps.ahrq.gov/meps
web/data_stats/download_da
ta_files.jsp



• “Fully integrated patient-level data (inpatient, 
outpatient, drug, laboratory, health and productivity 
management… dental, and benefit design)”
• Commercial, Medicare, and Medicaid claims reflect 

real-world treatment patterns
• Population: 1.4 million people followed over time
• Proprietary (UW Department of Pharmacy pays $$$ 

for access)

MarketScan Databases



What is 
different about 
costing in the 
United States 
compared to 
low-income 
settings?

• Opportunity costs
• Payers
• Perspective
• Transparency
• Heterogeneity
• Claims data
• Resources
• Guilelines

Costs in the US



DATA
How to find some things easily online



• Literature Search (start here)
• Centers for Medicare and Medicaid (CMS)
• Veterans Affairs
• Bureau of Labor Statistics
• MEPS
• Truven MarketScan Databases
• Premera
• Healthcare Cost and Utilization Project (HCUP) 

Summary of Resources



• Start with a literature review

• Look for cost & cost-effectiveness studies

• What methods have similar studies used?
• Critically evaluate methods

• Consider that medical practice & technology 
has changed considerably in the past 10-20 
years

Practical Tip

Provided by Carrie Bennette



Centers for Medicare and Medicaid (CMS)

• Based on Current Procedural Terminology (CPT) codes 
(also called HCPCS Level I)

• Research Data Assistance Center (ResDAC) offers 
free assistance to academics and non-profits
• Explore www.data.gov/health for other publicly 

available sources

Medicare

http://www.cms.gov/apps/physician-fee-schedule/

Provided by Carrie Bennette



ACTIVITY
Divide into four groups and bring your computer. 
Each group will try to find the “price” of a drug using a 
different method or source.
Report back to large group: $ and time to find



Define the cost of a 30-day supply of 
Truvada using:
1. Retail Pharmacy prices: GoodRx.com
2. Veterans Affairs: National Acquisition 

Center Pharmaceutical Catalog 
Search Tool

3. Redbook Average Wholesale Price: 
UpToDate Database (UW Library)

4. Medicaid State Drug Utilization Data
5. MEPS
6. MarketScan

EXERCISE: online resources
D
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https://www.medicaid.gov/medicaid/prescription-drugs/state-drug-utilization-data/index.html



Figure 1. Average Medicaid reimbursement for a 30-day supply of first-
line HIV drugs have increased 5% each year after adjusting for medical 
inflation (2016 US$). 



• Wholesale acquisition cost (WAC) “list price”

• Average wholesale prices (AWP) “sticker price” 

• Average sales prices (ASP) Medicare Part B Fee Schedule

• Average Manufacturer Price (AMP) includes discounts and rebates

• Maximum Allowable Cost (MAC) top secret within private payers

Payment Benchmarks

“The AMCP Guide to Pharmaceutical Payment Methods” 
http://www.amcp.org/WorkArea/DownloadAsset.aspx?id=9856

COMPLEX DRUG 
PURCHASING & 
PAYMENT SYSTEM 
IN THE US



EXCERCISE
Grab your partner and calculator.
We are going to do a mini-microcosting in cancer.



Cetuximab
Trade name Erbitux© 

Treatment for metastatic 
colorectal cancer. 

This monoclonal antibody is 
given by weekly infusion. 

Worldwide sales of $1.9 B

EXERCISE: microcosting



• Unit cost: ASP for cetuximab: $49.73/10 mg; 
physician visit: $133; infusion cost/hour: $141
• Dose: IV: Initial dose of 400mg/square meter, 

followed by 250mg/square meter weekly 
• Average body surface area: 1.76m2

• Treatment duration: 1.9 months
• 1 physician visit and 1 hour infusion time per 

infusion

EXERCISE: microcosting

What is the total cost of Cetuximab for for 
metastatic colorectal cancer (mCRC)?

Example provided by Carrie Bennette
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BEST PRACTICES
Recommendations from the 2nd US Panel and the 
SMDM-ISPOR Good Research Practices Task Forces 



• CEA methods reference
• 1997 & 2017
• Chapter 8: “Costs” by 

Anirban Basu
• Recommended 

Perspectives: 
• Health Sector (includes 

other healthcare costs)
• Societal Perspectives 

(includes non-medical 
costs and earnings)

Second US Panel



Sanders et al, JAMA 2017

IMPACT 
INVENTORY



Sensitivity analyses MUST incorporate 
uncertainty in US prices – preferably with an 
appropriate distribution (gamma or log-normal)

“Bottom-up,	ingredients-based	
approach:	Price	x	quantity	–
The	number	of	resources	used	
x	the	unit	cost”



Standards include:
• Statement of costing year (ie, 

the year to which all costs 
have been adjusted for the 
analysis; eg, 2016) 

• Statement of method used to 
adjust costs for inflation 

• Statement of type of currency 
• Source and methods for 

obtaining expert judgment if 
applicable 

• Statement of discount rates 
• Disaggregated results for 

important categories of costs 
• Results of sensitivity analysis 

Reporting Checklist

Sanders et al, JAMA 2017



ISPOR Resources
International Society for Pharmacoeconomics and Outcomes Research (ISPOR)
• Task force recommendations
• Annual Meetings
• Journal: Value in Health

• >20,000 members
• Student membership benefits
• Active UW Chapter 



Medicare Physician Fee Schedule
https://www.cms.gov/apps/physician-fee-
schedule/license-agreement.aspx
and 
https://www.cms.gov/apps/physician-fee-
schedule/help/How_to_MPFS_Booklet_ICN901344.
pdf

Publicly Available US Data
www.data.gov/health

HCPCS
https://www.cms.gov/Medicare/Coding/MedHCPCS
GenInfo/index.html?redirect=/medhcpcsgeninfo/

CPT Codes from AMA
https://www.ama-assn.org/practice-
management/cpt

FDA National Drug Code Directory 
https://www.fda.gov/Drugs/InformationOnDrugs/uc
m142438.htm

Retail Pharmacy Prices 
www.GoodRx.com

National Acquisition Center (NAC) Contract Catalog 
Search Tool (CCST) from Veterans Affairs
https://www.va.gov/nac/

Medicaid Prescription Drug Utilization Database
https://www.medicaid.gov/medicaid/prescription-
drugs/state-drug-utilization-data/index.html

MEPS – Medical Expenditure Panel Survey
https://meps.ahrq.gov/mepsweb/data_stats/downlo
ad_data_files.jsp

CDC Vaccine Price List
https://www.cdc.gov/vaccines/programs/vfc/awarde
es/vaccine-management/price-
list/#modalIdString_CDCTable_1

Bureau of Labor Statistics Data
https://www.bls.gov/data

Inflation Calculators
https://www.bls.gov/data/inflation_calculator.htm
and 
http://www.halfhill.com/inflation_js.html

Recommendations from the Second Panel on Cost-
Effectiveness
“Cost-Effectiveness in Health and Medicine” – see 
Chapter 8: Costs
https://www.amazon.com/Cost-Effectiveness-
Health-Medicine-Peter-
Neumann/dp/0190492937/ref=sr_1_1?ie=UTF8&qi
d=1492585733&sr=8-1&keywords=cost-
effectiveness+in+health+and+medicine

AMCP Guide to Pharmaceutical Payment Methods
http://www.amcp.org/WorkArea/DownloadAsset.as
px?id=9856

ISPOR.org

SUMMARY of resources



Questions?
Thank you!
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Supplemental 
Material



ADJUSTMENT
Standardization to account for inflation and timing



Adjusting for inflation: Standardization

• Standardization of costs from different years
• Apply current year costs to resource estimates from 

different years
• Adjust costs using medical inflation rates

49

Medical Resources used to treat mild 
infection

Cost estimate for 
each resource

Cost year Cost adjusted to 
2005 dollars

Office visit $115 2003 $125.46

Laboratory service to culture organism $50 2004 $52.75

Antibiotic medication $28.84 2005 $28.84

Total $206.55

Rascati, 2009

Provided by Carrie Bennette
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Adjusting for timing: Standardization

Calculate ratio in 
CPI between years 



ACTIVITY
Practice adjusting for inflation



Consumer price index (CPI)

A paper published in 2010 reports that the cost of a treatment is $100.  

What is the value in 2014 USD?

http://data.bls.gov/



Inflation Calculator

53https://www.bls.gov/data/inflation_calculator.htm



Medical services: e.g. office visits, procedures
• CMS Physician Fee Schedule: based on Current 

Procedural Terminology (CPT) codes (also called 
HCPCS Level I)

Inpatient Hospital Costs: Diagnosis Related 
Group (DRG) and Prospective Payment System 
(PPS)
• Medicare pays most hospitals for inpatient hospital 

services at a predetermined rate for each discharge

Inpatient Hospital Stay

Provided by Carrie Bennette



• Time spent in activity X salary plus benefits
• Wage rates from Bureau of Labor Statistics 

(www.bls.gov)

Personnel

Provided by Carrie Bennette



Non-market resource inputs such as volunteer time, 
leisure time, travel and waiting time can be estimated 
using marketplace proxies.  3 approaches:

1) Human capital: use the labor opportunity cost for the 
individual.

• E.g., volunteer time could be valued using a market wage rate (per 
hour) for the volunteering individual. 

2) Replacement cost: value time based upon the cost of a 
replacement worker.  

• E.g., value of (informal or unpaid) homecare services for a spouse would 
be based on the cost of hiring a worker to perform those duties.

3) Friction cost method: cost involved in replacing a worker
• E.g., recruiting, training

Valuing non-market costs

Provided by Carrie Bennette



CMS: Drugs

• According to the Medicare Prescription Drug, Improvement and 
Modernization Act of 2003, Medicare B drugs will be reimbursed 
for 106% of their Average Sales Price (ASP) beginning in 2005.  

• The types of drugs covered will include drugs provided incident 
to a physician’s service, drugs provided under the Durable 
Medical Equipment (DME) benefit and certain oral anti-cancer 
and oral immunosuppressive drugs.  

• Drug manufacturers must submit the ASP and volume of sales for 
each National Drug Code (NDC) on a quarterly basis.  The ASP 
for a given NDC is equal to the manufacturer’s sales to all 
purchasers in the US for a quarter divided by the number of units 
of that NDC sold by the manufacturer in that quarter 

Provided by Carrie Bennette



Adverse Event Costs

58

Adverse event per episode costs
Unit Cost per 

Dose/Procedure  ($)
Daily Dose/Procedure / 

Hospitalization Frequency a 
Duration of Treatment  

(days) Cost b ($)
Abdominal Pain (Grade 3/4)
Outpatient oncology visit $129.18 1 n/a $129.18
Total $129.18
Acne or rash (Grade 3/4)
Outpatient oncology visit $129.18 1 n/a $129.18
Cleocin T gel $84.00 1 1 $84.00
Total $213.18
Confusion (Grade 3/4)
Outpatient oncology visit $129.18 1 n/a $129.18
Total $129.18
Non-neutropenic Infection (Grade 3/4)
Hospitalization for infection $4,821.80 10% n/a $482.18
Inpatient oncology visit $206.44 1 n/a $206.44
Inpatient consultation (follow-up) $97.76 1 n/a $97.76
Chest x-ray $71.77 1 1 $71.77
Total $858.15
Other Pain (Grade 3/4)
Outpatient oncology visit $129.18 1 n/a $129.18
Total $129.18

Carrie Bennette 2017


