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The Safety and the Pharmacokinetics and Pharmacodynamics of a Pegylated Interferon
Alpha-2a Formulation, Dong-A’s DA-3021

Hankil Son', Lay Ahyoung Lim', Donghwan Lee', Seong Bok Jang',
Yoon Jung Lee', Jae Yong Chung', and Kyungsoo Park’
jDepartment of Pharmacology, Yonsei University College of Medicine, Seoul, Korea

Background: Interferons (IFNs) are proteins made and released by lymphocytes in response to the
presence of pathogens and used in the treatment of hepatitis B or C virus. The purpose of this study
1S to investigate the safety, pharmacokinetics and pharmacodynamics of a pegylated interferon alpha-Za
formulation.

Methods: This study was a randomized, open-label, 2-period, crossover design. Each group had 17
subjects who took 180 ng of PEGASYS®as a reference formulation and DA-3021 as a test formulation
with a washout period of 21 days.

Blood samples were obtained over 336 hours after the dose in each treatment period. Blood
concentrations of interferon were analyzed using the enzyme-linked immunosorbent assay (ELISA). The
primary pharmacokinetic parameters were Cmax and AUCkst. The pharmacodynamics were assessed by
2 5-0OAS (oligoadenylate synthetase) using a radioimmunoassay (RIA). The primary pharmacodynamic
parameters were Emax and AUElast.

Results: Thirty four healthy male volunteers participated in the study and completed both treatment
periods. The 90% confidence intervals for the geometric mean ratios of the pharmacodynamic
parameters (test : reference drug) were0.95-1.09 for AUEust and 0.92-1.05 for Emax, lying within the
bioequivalence range of 0.8-1.25, while the pharmacokinetics parameters were not included within the
equivalence range. Most common adverse events were flu-like symptoms, with no serious adverse event
reported.

Conclusion: The results assessed by the bioequivalence criterion indicated that the pharmacodynamics
of DA-3021 was equivalent to that of PEGASYS®.
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Table 1. Demographic characteristics of study subjects (mean+SD [range])

Group 1 Group 2 Total P-value

Number of subjects 17 17 34 -
Age (yrs) 26.2+4.9(20-38] 24.1+2 5(21-31] 25.1%4.0 0.1147
Height (cm) 174.4+5.6(163.2-186.3) 174.2+5.1(168.7-187.3]  174.3+5.8 0.9418
Weight (kg) 68.4+9.8(47.7-92.0) 69.4+8.1(54.1-86.5] 68.948.9 0.7526

* unpaired t-test
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Figure 1. Mean(SD) plasma concentration-time profiles of interferon alpha—2a after a single subcutaneous
administration of two formulations in 34 healthy male subjects.

Table 2. Pharmacokinetic parameters of interferon alpha-2a after a single subcutaneous
administrati on of two formulations (test: DA-3021, reference: PEGASYS®) in 34 healthy

male subjects(mean+D)

Test Reference
AUCest (pg*hr/mL) 824,763+6383,801 1,171,098+792,031
AUCi (pg*hr/mL) 1,029,480+814,110 1,433,018+874,114
%6AUCexira 18.8%23.7 11.3%14.2
Crnex (pg/mL) 5,104.7+3,616.3 7,435.1£5,165.7
Tomax (hr) 69.4+58.1 83.4+46.3
tie (hr) 157.1+£354 1 77.4x71.0

AUC,, area under the curve from the time of dosing to the last measurable concentration
AUG,; : AUC from the time of dosing extrapolated to infinity

WAUCuxira - percentage of AUC,y that is due to extrapolation from last measure to infinity
Craxs maximum observed concentration

Trae time to Coax
tl/g: terminal half-life
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Geometric Mean Geometric Mean Ratio(Test/Reference)
Test Reference Point Estimate 90% Confidence interval
AUCest (pg*hr/mL) 427,505 601,407 0.71 041 ~1.24
Crax (pg/mL) 3,097 4,371 0.71 0.45 ~ 1.11

Table 3. Bioequivalence assessment for pharmacokinetic parameters of the two formulations

700 1 —e—Reference

---0--- Test

600 -
500
400 A

300 1

2'.5'-0OAS (pmol/dL)

200 1

100 4

0 24 48 72 96 120 144 168 192 216 240 264 288 312 336

Time (hr)

Figure 2. Mean(SD) concentration-time profiles of 22 5 -OAS in 34 healthy male subjects
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Table 4. Pharmacodynamic parameters in 34 healthy male subjects (mean+SD)

Test

Reference

AUt (pmol*hr/dL)
AUE (pmol*hr/dL)

26AUEexira 50.3+20.6
Emex (pmol/dL) 493.8+147.5
ETmax (hr) 77.8%45.2
tiy2 (hr) 412.6+327.6

113,883+36,676
287,368+179,643

113,880+38,528
235,733+127,465
44.2+19.6
507.1+£159.0
84.3%67.3
316.1£204.3

AUE,y: area under the curve from the time of dosing to the last measurable effects

AUE, : AUE from the time of dosing extrapolated to infinity
WAUE i - percentage of AUE;; that is due to extrapolation from last measure to infinity

Eraxs maximum observed effect
ET ae time to B
tl/g: terminal half-life

Table 5. Bioequivalence assessment for pharmacodynamic parameters of the two formulations

Geometric Mean

Geometric Mean Ratio(Test/Reference)

Test Reference Point Estimate 90% Confidence interval
AUELs: (pg*hr/mL) 108,889 107,252 1.02 0.95 ~ 1.09
Erax (pg/mL) 475.63 485.18 0.98 0.92 ~ 1.05
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