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Equivalence Margin of the Biosimilar Product

Howard Lee

18515 Fontana Lane, Gaithersburg, MD 20879, USA

The equivalence margin is the largest difference that is clinically acceptable between the test (or
experimental) drug and the active control (or reference) drug. This paper discusses the scientific
principles, along with the regulatory issues, that need to be addressed when determining the equivalence
margin for the biosimilar product. The concept of assay sensitivity is introduced, and the ways to ensure
assay sensitivity in the equivalence trial are emphasized. A hypothetical example is presented to show
how an equivalence margin is determined. The regulatory agency should carefully assess if the
equivalence margin of the biosimilar product was determined using a scientifically valid and clinically
relevant approach, not subject to selection bias. This is important because the consumer risk of
erroneously declaring equivalence when in fact it is not must be controlled conservatively low in the

approval of any biosimilar products.
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Figure 1. Assessment of bioequivalence of the generic product (T) against the reference product
(R). Bioequivalence is declared if the two one sided 90 % confidence interval of the geometric
mean ratio (T/R) falls entirely within the range of [0.8, 1.25]. BE and BIE represent bioequivalence
and bioinequivalence, respectively. Adapted from Lawrence X. Yu, PhD., Deputy Director for
Science and Chemistry, Office of Generic Drugs, FDA, “Approaches to Demonstrate
Bioequivalence of Narrow Therapeutic Index Drugs’, Advisory Committee for Pharmaceutical
Science and Clinical Pharmacology July 26, 2011.
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Figure 2. Assessment of equivalence of the biosimilar product (T) against the reference product
(R) using the equivalence margin of [M,, Myl. Equivalence is declared if the confidence interval of
the comparative index falls completely within the equivalence margin.
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Table 1. Summary of the efficacy of the reference product vs. placebo (hypothetical data)

Study Study A (1999) Study B (2008)
Treatment Reference Placebo Diff. Reference Placebo Diff.
Response rate 42/83 ) 17/84 30.0 98/165' 46/110 176
(=500 %) (=200 %) (=594 %) (=418 %)

Diff. is the difference (percentage points) in the proportions of patients meeting the response criteria between the
reference product and placebo (i.e., reference - placebo). * p<0.01 vs. placebo.
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Reference Placebo Risk Difference
Study Events Total Events Total . RD 95%-Cl W(fixed) W(random)
A 42 83 17 84 —f—’—— 0.30 [0.17;044] 42.7% 46.1%
B 98 165 46 110 —'—f— 0.18 [0.06;0.29] 57.3% 53.9%
Fixed effect model 248 194 <'> 023 [0.14;0.32] 100% -
Random effects model <|> 0.23 [0.11; 0.36] 100%
Heterogenelty: F-squared=47.4%, tau-squared=0.0039, p=0.1681 : | | | I |
04 02 0 02 04

Response rate

Figure 3. Forrest plot of the differences in the proportions of patients meeting the response

criteria between the reference product and placebo (hypothetical data).

‘Events’ denotes the

number of patients who met the response criteria in each treatment group. ‘RD’ represents risk

difference, where risk means meeting the response criteria. ‘W

is relative weight used to

combine the results of different studies to determine the pooled estimate.
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Table 2. Baseline characteristics (hypothetical data)
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Baseline characteristics Study A (1999) Study B (2008) Equivalence trial C
Age (year) 56 (25 - 74) 49.1£120 18- 75
Female (%) 81 824 80
Variable 1 84 (0.7 -45)" 7362 8.0%6.0
Variable 2 1525 16.3+36 15,530
Variable 3 32£15 31.7£145 30.716
Variable 4 19+85 20.3+8.0 20.0£9.0
Variable 5 1.8+0.5 1.7£0.7 1.9+06
Variable 6 3.1£20 33%32 3230

Data are shown in median = semi-interquartile range (study A)

*

equivalence trial C). ™ range.

or mean * standard deviation (study B and
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Table 3. Equivalence margins™ in various settings (sensitivity analysis)

Clinically acceptable

Significance level for M1 oroportion for M2 Study A only Studies A & B
N0 % 50 % 94 6.5
70 % 56 39
9% % 50 % 8.3 55
70 % 50 33
99 % 50 % 6.1 35
70 % 3.7 2.1

* percentage point.
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