








TABLE
Impact of dose escalation with TNF inhibitor therapy on rheumatoid arthritis (RA) costs
Etanercept-treated patients Infliximab-treated patients
No dose Dose % No dose Dose %
Study escalation | escalation* | difference escalation | escalation* | difference
Gilbert 2004
Percentage of affected 82 percent 18 percent n/a 42 percent 58 percent n/a
patients (ratio) (778/950) (172/950) (252/598) (346/598)
Mean annual RA-related drug $11,307 $11,830 4.6 percent $11,224 $17,148 52.8 percent
costs per patient
Mean annual RA-related $13,865 $14,482 4.5 percent $16,713 $22,283 25 percent
health care costs per patient
Ollendorf 2005
Percentage of affected - - - 38 percent 62 percent n/a
patients (ratio) (474/1236) (762/1236)
Mean annual RA-related drug - - - $10,916 $17,760 63 percent
costs per patient
Mean annual RA-related - - - $14,425 $22,283 54 percent
health care costs per patient
* Dose escalation with infliximab was defined as at least 1 or 2 occurrences [1 or more by Gilbert 2004 and 2 or more by Ollendorf 2005] per
patient of an increase in the number of vials used for the initial maintenance dose, or 2 or more occurrences of infusions with an interval of
fewer than 49 days; dose increase for etanercept was defined as 2 or more prescriptions per patient with the average daily dose exceeding
the initial maintenance dose.
SOURCES: GILBERT 2004, OLLENDORF 2005

associated with insignificant changes in the actual dose,
whereas increases from baseline in the infliximab dose
ranged from 29 percent to 43 percent. However, these es-
timates do not reflect dosing fluctuations that occurred
during the entire treatment period, limiting their utility
from a cost analysis perspective.

A claims analysis of 4,426 members of a large health
plan showed that the mean weekly dose of etanercept re-
mained stable at 50 mg to 52 mg (Etemad 2005). In con-
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trast, the average dose of infliximab was increased with
each subsequent administration, from 282 mg with the
first infusion to 383 mg with the eighth infusion. The
benefit of this method is that it analyzed dosing patterns
over the entire course of treatment.

A comparison of the dosing patterns of adalimumab
and etanercept was presented at the 2007 meeting of the
International Society for Pharmacoeconomics and Out-
comes Research. Recognizing that dosing patterns can be
characterized along multiple dimensions, Gu (2007) used
several methods to measure dose elevation. For example,
based on the analysis of pharmacy claims for 1,830 pa-
tients, the investigators found that treatment was initiated
at a higher-than-standard dose (etanercept 50 mg once
weekly, adalimumab 40 mg every other week) in 11.9 per-
cent of adalimumab patients versus 2.8 percent of etan-
ercept patients (P<.001). Further, across the entire 12-
month treatment period, the average weekly doses of
etanercept and adalimumab were above the standard rec-
ommended dose in 10.3 percent and 33.6 percent of pa-
tients, respectively. Although these examples do not cap-
ture all of the dimensions that have been discussed, they
reinforce the importance of understanding the initial dose
as well as analyzing dosing patterns over the entire course
of treatment.
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umor necrosis factor (TNF)
Tinhibitors have significantly
affected the care of members
with rheumatoid arthritis. Their
role as effective therapies in the
course of this disease is
well established, and
| think it can be agreed
upon that they provide
tangible benefit to our
member populations.
The cost associated with
TNF inhibitors has always

been of major concern for Douglas S. Burgoyne,

managed care organiza- ~ PharmD

tions. This issue now is be-
coming more of a physician and
member concern, as more and
more expenses are now borne by
members in the world of high-
deductible health plans, health

reimbursement accounts, and
health savings accounts. But be-
yond the price of the drug itself,
the dose and dosing regimen of
the medication has the greatest
impact on the overall cost
of an individual’s drug
therapy.

Dose escalation is a com-
mon practice in our society.
The mentality exists that “if
one is good then two must
be better.” This is not al-

ways the case in drug

therapy management and

may have an unintended
effect in terms of cost-effective-
ness — two might just cost more
without incremental benefit.

This may indeed be the case in
RA treatment. Increasing the dose

of a TNF inhibitor may not provide
greater therapeutic benefits for all
members, and only increase the
cost of the treatment. We must be
aware of the cost of dosing fluctua-
tions, and take these costs into ac-
count when reviewing TNF In-
hibitors for formulary placement.

As stewards of medical and
pharmacy budgets for our cus-
tomers, managed care decision
makers must take dosing and the
total cost of therapy into account
when evaluating drug regimens.
A simple review of cost based on
initial dosing or any one-time
change in dose is insufficient —
we must carefully consider dose
escalation and fluctuation over
time to determine the true of cost
of these medications.

Economic impact

Several approaches have been used to explore the rela-
tionship between dose escalation and treatment costs in
RA patients treated with the TNF inhibitors (Etemad
2005, Gilbert 2004, Ollendorf 2005). Etemad (2005)
showed that the average ending dose of etanercept did not
increase from the baseline dose of 51.3 mg, and the annual
cost of therapy remained stable at $17,818. In contrast, the
average dose of infliximab increased from 280 mg at the
start of treatment to 360 mg at the end of the study pe-
riod. Although this finding by itself does not reveal the in-
cremental cost impact, the authors did report that this 28.6
percent change in infliximab dose resulted in a 31 percent
rise in the annual treatment cost (from $17,799 to
$23,332).

In two analyses of large claims databases, RA-related
costs were stratified by the presence of dose escalation
(Gilbert 2004, Ollendorf 2005). Gilbert (2004) compared
treatment costs in 1,548 patients treated with etanercept
and infliximab during a 12-month follow-up. Ollendorf
(2005) evaluated costs in 1,236 patients followed for an av-
erage of 15 months after the start of infliximab therapy.
Rates of dose escalation reported in these analyses were
consistent with overall pooled estimates (Table, page 3).
In the Gilbert (2004) study, RA-related drug costs were
higher among patients who experienced dose escalation
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than among those who did not; however, the gap between
these groups was substantially greater with infliximab.
Namely, in the infliximab cohort, RA-related drug costs
were 53 percent higher among patients who experienced
some form of dose increase than among their counter-
parts who did not experience a dose increase. In contrast,
in the etanercept cohort, patients who experienced some
form of dose increase incurred drug costs that were only
5 percent higher than their counterparts who did not ex-
perience an increase. Similar trends were observed with
overall RA-related health care costs (Table, page 3). If the
entire cohort of infliximab-treated patients described by
Gilbert (2004) received a stable dose at the average drug
cost seen in infliximab patients without dose escalation,
RA drug costs would be reduced by 23 percent. In the
etanercept cohort, an analogous assumption would result
only in an 0.8 percent savings.

Finally, dosing elevations can substantially influence the
cost-effectiveness of the TNF inhibitors (Wailoo 2008). A
decision-analytic model was developed to inform the
Agency of Healthcare Research and Quality and the Cen-
ters for Medicare and Medicaid Services of the compara-
tive cost-effectiveness of the TNF inhibitors. The results
revealed that if all products were administered consis-
tently according to the standard recommended dosing, the
cost-effectiveness of these agents was similar. However,



based upon evidence of dose escalation with infliximab,
the report concluded that infliximab was significantly less
cost-effective than the remaining TNF inhibitors.

Conclusion

Effective management of the TNF inhibitors requires
a thorough understanding of their dosing patterns. How-
ever, some methods used to measure dose elevation may
not fully capture the economic implications. Many stud-
ies report the percentage of patients who experience some
form of dose increase, based upon study-defined criteria.
This approach is limited by its inability to determine the
magnitude, timing, and duration of these dosing fluctu-
ations. These issues are especially important based upon
economic analyses showing that the incremental costs as-
sociated with dose elevation can vary substantially among
the TNF inhibitors.
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