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Drug costs in context: assessing drug costs in cost-of-illness analyses

Abstract

Cost-of-illness (COI) studies attempt to measure and describe
the costs associated or attributed to a specific disease, but there
are several considerations for measuring and interpreting drug
costs estimates. The complexity of the pharmaceutical supply
chain and contractual relationships between manufacturers,
wholesalers, pharmacies and payers create challenges for
researchers attempting to include drug costs in COl analyses.
This article aims to provide contextual information for a general
audience interested in conducting or evaluating COI studies

Introduction

Drug prices are the source of significant health policy
debate around the globe, particularly with the concern that
drug prices are too high or unaffordable for governments,
payers and patients."> When assessing the full value provided
by a new pharmaceutical innovation, researchers typically
rely on cost-effectiveness analyses that use a comparative
evaluation approach for the new product compared to an
older product or current standard of care.3* To obtain an
accurate estimate of cost effectiveness, we need to have
good information supporting costs and clinical benefits. For
pharmaceuticals, the true price paid by a patient or a payer
(government or private) will typically be much different than
the original ‘list price’ stated by the manufacturer producing
the product.”®

Commentary
Background on cost-of-iliness methods

Cost-of-illness (COI) studies are a subset of studies that measure
disease burden, using an economic approach to measure

and describe the costs associated or attributed to a specific
disease.” Since Rice’s seminal work in the 1960s, the methods
used within COI studies have varied, making some experts
question their reliability of cost-only estimates for healthcare
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decision-making.8-"" In the case of economic evaluations
(e.g. COI, cost-effectiveness, cost-benefit) that incorporate
drug costs, small variances in the drug price definition or
methods used to estimate the cost attributed to medication
utilization may yield very different results.”

First, COl methods are typically descriptive without a testable
hypothesis.>'2 This is not to say that the analytics involved in
cost estimates are simple or lack statistical rigor, but simply
that the overall purpose of a COI study is to identify and
measure all the costs of a particular disease. The body of

COl evidence has been broadly categorized into two groups:
(1) direct costs resulting from the disease and (2) other related
costs, which may include non-health costs.'® Larg and Moss
define a ‘traditional approach’ to COI that considers direct
costs (health-related resource use), losses in productivity
related to morbidity and mortality, and losses in quality and
length of life (i.e. intangible costs).'? They further explain
how tangible costs (e.g. direct costs, productivity losses)

are frequently estimated and reported whilst intangible
costs are less frequently monetized due to challenges in

the objective valuation and validation of the estimates.’?
Onukwugha (formerly Akobundu) et al. conducted multiple
systematic reviews of published COI studies in 2006 and 2015
emphasizing how the design of a COI study often focuses on
reporting total costs or incremental costs due to the disease
in question.’® Onukwugha et al. also categorize these total
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and incremental costing approaches based on designs from
the summation of all resources used, the resources used
associated with a specific diagnosis, and use of control groups
to compare these costs using various statistical techniques.®'°

Specific to pharmaceuticals, when COI studies aim to estimate
a total or incremental cost associated with a disease, many of
these design considerations may influence the results. This
article aims to provide contextual information for a general
audience interested in conducting or evaluating COI studies
that may include drug costs and to describe key factors to
consider when reviewing drug costs in recently published
peer-reviewed COI studies.

Pharmaceutical supply chain and drug
pricing terminology

The full pharmaceutical supply chain from the synthesis of
active pharmaceutical ingredients all the way to the final
consumption of a prescribed medicine may include dozens of
intermediaries and different stakeholders depending on the
type of product. For the purposes of this article, we will simplify
the supply chain and focus on selected transactions observed
in the United States most relevant to measurements of drug
pricing in COIl studies (Figure 1).

drugsincontext.com

Manufacturer to wholesaler

The transaction in the supply chain after the manufacture

of pharmaceuticals occurs when manufacturer products are
sold to a wholesale distributer or wholesaler. The wholesale
acquisition cost (WAC) represents the manufacturer’s list price
to the wholesaler before any discounts are applied.® In research,
WAC is a common drug price used because it is provided in
drug price compendia such as the Redbook®'* In the United
States, the Centers for Medicare and Medicaid Services requires
that pharmaceutical manufacturers submit quarterly reports

of the average price paid by wholesalers to help capture these
discounts, defined as the average manufacturer price.””

Wholesaler to pharmacy

Wholesalers provide national, regional and local distribution
of pharmaceuticals to thousands of pharmacies and hospitals.
A wholesaler will acquire the drug for a discounted price and
sell to pharmacies at different rates based on volume or other
contracted agreements. The average wholesale price reported
in compendia, like WAC, can be thought of as a ‘suggested
price’ wholesalers could charge pharmacies; however, true
acquisition costs for pharmacies are much lower.>'6 To better
estimate the pharmacy’s acquisition cost of a drug in the United
States, the Centers for Medicare and Medicaid Services uses a

payer complexity.

&A Manufacturer
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survey of pharmacy invoices to estimate the National Average
Drug Acquisition Cost."”

Pharmacy to patient

For the end consumer, the patient, the Usual and Customary
price would be different across pharmacies, like other retail
products. This would be the full price, also called the ‘cash
price’, that the customer would pay without any subsidy or
insurance benefit. When a patient has insurance, the out-
of-pocket cost may vary based on plan design with some

plans offering different tiered copayment or coinsurance
expectations based on the type of product (e.g. brand, generic,
specialty).

Third-party payer influence

This third-party payer design creates more complexity for
health economists interested in assessing and comparing drug
prices. Payers typically utilize Pharmacy Benefit Managers
(PBMs) as intermediaries amongst pharmacies, insurance plans
and prescription drug manufacturers.'®1° Over the past few
decades, PBMs have expanded their role in the prescription
drug supply chain. Currently, in the United States, the main
functions of PBMs include designing drug formularies,
negotiating rebates with drug manufacturers, building

the pharmacy network, setting pharmacy reimbursement
rates, and administering drug claims.?® In pharmacy claims
data, a paid amount is often reported but it still does not
capture any volume-based rebates or discounts built into

the manufacturer-PBM contract. The additional layer of
complexity creates scenarios where the net price ultimately
paid by the payer (i.e. final price after all rebates and discounts
are adjudicated) remains unknown to the public or research
community as a proprietary trade secret.®

Considerations when including drug costs
in COI studies

Study type and terminology

Observational cohort and cross-sectional research designs are
commonly used in COI studies. For both cohort and cross-
sectional COIl analyses, researchers typically set the inclusion
criteria to the diagnosis of the disease of interest. A cohort
design typically implies that groups within the cohort will

be defined based on an exposure and outcome of interest.
Unfortunately, many COI studies may use the term cohort more
generally as a sample or group defined by the disease. For
example, Wittbrodt et al. identified two different cohorts of
patients with type 2 diabetes in administrative claims based on
the presence of specific ICD-10 diagnosis codes.?’ Chamberlain
et al. defined their cohort within administrative claims based
on a diagnosis of cholangiocarcinoma plus previous (failed)
treatment with either gemcitabine or fluorouracil to represent
more advanced disease.?? Prospective cohort designs have also
been used. Gharibpoor et al. identified a cohort of fibromyalgia
patients in an outpatient clinic in Iran and followed them

forward for 6 months.?3 Cross-sectional COl designs typically
refer to studies where the cost outcomes are assessed through
a single survey tool. Yousif et al. used this approach to assess
out-of-pocket payments by Sudanese patients with end-
stage kidney disease on regular hemodialysis.>* Adane et al.
employed a cross-sectional design with a semi-structured
questionnaire given to 442 adult patients with hypertension
from a clinic in Ethiopia.?>

A challenge with describing a COI study using epidemiological
terms in the methods may create confusion for reviewers
expecting to see exposed versus unexposed groups within a
cohort compared when many of these studies are analysed

as a descriptive analysis of the included individuals with

no comparator. This issue has been described well by
Onukwugha et al., who further categorized COI study methods
by descriptive approaches that ‘sum’ all costs or diagnosis-
specific costs for a group of patients defined by a disease and
approaches that use an ‘incremental’ design where patients
with the disease are compared to patients without the disease.’
Unfortunately, many published COI studies still use a more
general cohort or cross-section terminology in the manuscript
abstract and first paragraph of methods. Onukwugha et al.
further recommended the combination of design approaches
to estimate a less biased cost estimate.’

Drug cost data sources

Once the study type and analysis design has been determined,
deciding how data will be collected and how the data will

be adjusted to estimate drug costs are the next major steps.
Administrative pharmacy claims are frequently used in the
United States and in countries where pharmacy claims are
collected by the government or another third-party claims
processor. For example, Colombo et al. identified 71,467 Italian
patients with a diagnosis of osteoarthritis using claims data
from IQVIA and estimated their drug costs by combining the
drug utilization information from medical records and applied
publicly available list prices from the Italian National Health
Service.?® Jamil et al. used hospital records from the Cerner
claims database representing over 90 United States health
systems to study the COI for hepatorenal syndrome; however,
their drug costs were based on hospital charges rather than on
actual costs paid by insurers.?”

Another common method of estimating drug costs focuses
on medications reported via survey or questionnaires. When
researchers survey patients or caregivers to assess drug costs,
they typically capture utilization over a period (e.g. previous
week or month) and then apply price assumptions from
another source. For example, Schonfelder et al. conducted a
survey of adult patients with amyotrophic lateral sclerosis for
drug utilization over the previous week and then estimated
total drug costs using available drug prices in Germany.?®
Armour et al. built a 99-question survey tool to assess the COI
of endometriosis and chronic pelvic pain in Australia asking
patients to simply report what they spent on medications.?°
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Murota et al. used a survey approach to assess the COI of
atopic dermatitis in Japan, but they surveyed both physicians
(for direct medical costs) and patients (for over-the-counter
or ‘self-medication’ costs) and then applied this to the full
Japanese atopic dermatitis population for country-level
estimates.3°

In addition to surveys, researchers have also used semi-
structured interviews to capture drug cost information.
Radoicic et al. interviewed 97 patients with low back pain from
a Serbian clinic where they could also review medical records
to estimate drug costs.3' Gharibpoor et al. had patients fill

out ‘cost diaries’ over a 1-month period prior to face-to-face
interviews to assess the medication utilization for patients with
fibromyalgia in Iran and multiplied the unit estimates by Iranian
private service tariffs for the total costs.?3

Health system structure, payer type and international
considerations

COl studies frequently focus on one country or within a

localized area. This single-country approach reduces the
challenges of comparing across health systems with very
different policies, payer structures, out-of-pocket expectations
and clinical practice. In the United States, the fragmented

nature of healthcare insurance and differences across the 50

state jurisdictions with varying Medicaid policies for pharmacy
benefits creates additional problems for estimating a single cost
estimate for the entire country. Countries with a high level of
health services provisions through a universal health insurance
scheme delivered by the national government allow a more
uniform environment for a country-level drug cost estimate.
Unfortunately, drug cost estimates outside the United States may
be of little relevance for cost calculations inside the United States.

When attempting to compare drug costs across countries,

we must first consider the delivery of pharmacy services at the
patient level. Whilst universal healthcare may be reported for a
given country, the inclusion of pharmacy services may be vastly
different. Additionally, the availability to purchase certain drug
products over the counter without a prescription may need to
be considered. Many middle-income and low-income countries
may have a government health insurance system but lack
comprehensive coverage for pharmaceuticals, creating larger
out-of-pocket burdens for patients in these countries with
respect to medicines.3233

Once differences in country-level insurance coverage and
pharmacy services delivery are accounted for, any cost
comparisons should be adjusted to a common currency for
comparison. Turner et al. provide a methodological approach
to consider three different methods to adjust cost estimates
collected from different countries in different years: (1)
exchanging the local currency to US dollars or international
dollars and then inflating the costs using United States inflation
rates; (2) inflating costs using the local currency and local
inflation rates before exchanging to US dollars or international
dollars; and (3) a mixed approach that separates different goods

where tradable resources are treated with Method 1 and non-
tradable resources are treated with Method 2.34

Assessing risk of bias and usefulness of drug
cost estimates in COI studies

Charge versus paid amount

Assessing risk of bias in different methods of estimating

drug costs requires the consideration of the data source and
the required analytical steps previously discussed. When
researchers utilize administrative claims, the cost variable
reported in the data may represent a ‘charge’ or a ‘paid’
amount. This phenomenon has been widely discussed in the
context of hospital charges versus the ‘allowed amount’ for the
facility, which may be influenced by a variety of factors.3>:36
Whilst the paid amount for a drug seems straightforward
when that variable is included in a dataset, there may still be
some need to adjust for potential manufacturer rebates to
the payer that are received in lump sum payments rather than
fully attributed to that single claim. As previously discussed,
administrative claims for outpatient pharmacy costs that
include a paid amount typically only reflect a PBM—pharmacy
contract price prior to any inclusion of manufacturer rebates
or additional price concessions from the pharmacy after the
point of sale, referred to as pharmacy direct and indirect
remuneration fees.537

Accounting for rebates and price concessions to payers

If manufacturer rebates and pharmacy direct and

indirect remuneration fees were uniform, this systematic
overestimation would have little impact on comparative
analyses. However, manufacturer rebates are heterogeneous
and may depend on a variety of factors.® For example, a 2010
task force on drug costs suggested a base-case rebate of

15%, with a range of 5-25%, potentially accounting for

the degree of in-class drug competition and formulary
placement.®38 If we take two hypothetical drug products
(Drug A and Drug B) with substantially different post-point-
of-sale rebates (10% and 50%), the reported paid amount
within the pharmacy claim will overestimate the cost of Drug
B to a greater extent than Drug A. Not accounting for this
differential treatment of rebates at the drug level will make
Drug A more favourable in a cost-effectiveness analysis. Levy
et al. suggested using National Average Drug Acquisition Cost
survey estimates as the upper-limit and drug prices reported
in the US Veterans Affairs Federal Supply Schedule as the
lower-bound estimates for economic analyses.> This assumes
the US Veterans Affairs Federal Supply Schedule achieves the
best price compared to other large private payers. Feldman et
al. reviewed several methods of estimating rebates and other
discounts to Medicare Part D claims using approaches such as
the summed-discount approach and net-to-gross method by
utilizing Medicare Trustee Reports.3? Ippolito and Levy also
provided guidance on estimating net drug prices from data
collected by SSR Health, LLC, for branded drugs using publicly
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available tax filings from major pharmaceutical companies.*° rather than comparatively or incrementally against a

Whilst these different approaches have different strengths control. Researchers either use a reported cost within

and weaknesses articulated by the authors, they all provide administrative claims or apply a unit cost from a different
reasonable alternatives to using drug cost inputs that do not source to the total number of units of a drug utilized by the
account for these rebates and price concessions that occur after patients in the study. When attempting to compare drug
the point of sale. cost estimates across studies, there are a variety of methods

to account for potential bias from the sources of drug
cost data and cost approach. When comparing drug cost

CO“CIUSlO“ estimates across countries, health system differences must
Drug costs are typically estimated in COl studies using be accounted for in addition to standard inflation or currency
observational methods and are often reported descriptively conversions.
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