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Statistical Evaluation Strategy for the Long-term Stability Data of Vaccine

LI Na', DU Ying? NIE Xiaoqi', TAN Dejiang® (1.Beijing Minhai Biotechnology Co., Ltd., Beijing 102609, China; 2.NMPA
Key Lab for Quality Research and Evaluation of Chemical Drug, National Institutes for Food and Drug Control, Beijing 102629,
China)

ABSTRACT: The analysis of the long-term stability data of vaccine products is an important basis for the evaluation of product
stability, the basis for the accurate formulation of the shelf-life, and also one of the factors to ensure the quality and safety of
vaccines. Aiming at the scientific problems of stability data evaluation in vaccine industry, based on the guiding principles of
stability test investigation and data analysis of ICH Q5C and ICH QIE, this paper tool the 36 months long-term stability data
analysis of rabies vaccine(human diploid cell) for human use as an example, expounded the statistical analysis method of long-term
stability data, and preliminarily discussed the formulation method of stability internal control line and alert line. The purpose of this
study is to provide ideas and examples for standardizing the evaluation of stability and validity, and to ensure the safety and
reliability of vaccine quality.

KEYWORDS: vaccine stability; long-term stability; shelf-life; statistical analysis; model fit; alert limit
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Tab.1 Long-term stability data of rabies vaccine(human diploid cell) for human use, freeze-dried

- ) A
K S 0 3 6 9 12 18 24 36
Hett/mL )7 (B =0.50 mL-57) ST281001 0.52 0.52 0.52 0.52 0.52 0.52 0.51 0.52
ST281002 0.52 0.52 0.52 0.52 0.52 0.51 0.52 0.52
ST281003 0.52 0.52 0.52 0.52 0.52 0.52 0.51 0.52
pH{H 5.5~7.5 ST281001 5.7 57 57 5.8 5.8 5.8 5.9 5.8
ST281002 5.7 5.7 5.7 5.6 5.9 5.8 5.9 5.7
ST281003 5.6 5.7 5.7 5.7 5.8 5.7 5.8 5.7
RH/IU-HI (R =0.25 TU-H1 ) ST281001 6 6 6 5.8 5.6 5.7 53 43
ST281002 6.3 6.2 6.3 6 5.7 5.2 44 4.1
ST281003 6.3 6.2 6.1 6 5.8 5.7 5.1 4.6
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Tab.2 Model comparison and conclusion

W AmE Rkl 7 Fgeitit Pl

A 4 0.551979 0.137 995 3.992645  0.0172
B 2 0.167500 0.083750 2423164  0.1170
C 2 0.384479 0.192240 5562126 0.0132

Zhits FERE MK 0.25 Ab 132 i AR BAT AN [R] RO AR AN ]
YRER, A 3 U A1 2 49.1 11

%3 MSELE%
Tab.3 MSE summary sheet

Eiinz3 FIHE  ZUNMSE]  pH[MSE]  ##[MSE]
ST281001 6 0.043 240 0.002917  1.276x107°
ST281002 6 0.049 985 0012128  1.425x107°
ST281003 6 0.010 461 0.003955  1.276x107°
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- 100 - Chin J Mod Appl Pharm, 2025 January, Vol.42, No.1

ST281002

—_ — A —

ST281003
t/H

h IR 2% 2025 4F 1 H 45 42 355 110



W, NS BUE K345 . &AM HAR AR
AAEMERR I RAFGETH M, R OIS
BAL TR T 5 2 S R 5
[T, o g i AL o 4 T AT, X s 6 0 o
PEMRLSSREEG Fat, XS R AT RO B o A
T EE R AT T
53 RPN T 2B SE T

FI R A G 12 LA 3 T 00X A P R0l 1 4
o TR RS PR ER, A2 i Fe o & B B
HJE Al LA TF R E TR b . EH UM DL L
SRR A EE X8 5 43 BRAL RN A W5 R AR AR
SE YT A, X il RS E VE S IR 45 R 2 6] 22 5
Vs Iy, T LIGE 2 T8 R PTG TR A 2
Ry EER X T2 R Z2H0™ i CRESR AR i,
Gy Z AR, AT o B R MR A T4
A

fift DR VERC P AL B, 95 A B AR B
I GETH IR P R e . 38 dall iR T B 2 A
SEVERCR G T o0 BT A SE R LR 0BT TR, A
T PERR VAL TAEZ M, S EAH SRR &
3 B 2 A W AR M B AL B T A o SRy A R D
Ph b ge it i i, n i D00 S vt o B A
B, IMP Geit R “RETER SR 7 B,
Minitab (55 5E PEASBTASLES Fil L T 24 it R A
R BO R AR SLASA 2517,
5.4 FUEMEEdRGEH T AL

FURT, DA i Bs e PR A B A 2808 i e it
J7 LRI e T LR (] U F0 22 SRR 3G . 3 Aol
DR R, b THRE R AR . BR L3Rk
gh, AL ET LR A A T i R GT rik Bl
an, AT IS (TR R s 2 A A0 kA 146
RS, LAE 2RSS AT LG I RH]
AR A B PO 2% 2 ST S SCPPA 45 A0 (B 3 3 5
2 1 7 =E T AR ] A/, T e o 2
YRR R RGBS B

B2, REMERIR AR B T
dh A LR A R ), R SR A A T
it o R R E TR RO B9 25 6 R A, R SR, -
A F T HE— 25 W i I SBUR AR R | Bk fi %
SRR, ARREE R E A A A R 5
MR 7= i B R P T R 25 T4 52 1 i KR
PEIE T, 7 il S0 ek s o £ 2 57 PR A 4T T 2
filf; R TG4BT iR P B b B 7 >R 1t
W7 A O R R A, REAS B (R AE A
bR BLRIIZE 2025 4F 1 4 42 55 1 )

AW N i A 3. @R GETHEE Y Bl A
AW, AT LA AR 7 R AU A g KUz, JF HL
X7 fE e KPR B3k, A7 A MR Bna K

U=
REFERENCES

[1] GALAZKA, ARTUR M, WHO Expanded Programme on
Immunization. Stability of Vaccines [M]. 1989. Geneva, World
Health Organization.

[2] ICH QS5C. Stability Testing of Biotechnological/Biological
Products Evaluation for Stability Data[S]. 1995.

[3] ICH QIE. Evaluation for Stability Data[S]. 2003.

[4] EMA/FDA VICH GLS5I. Quality: statistical evaluation of
stability data[S]. 2013.

[5]  HEZE20 SRR, SRR E R R
JE[S]. 2015.

[6] rPEZGHL PUER[S]. 535-536, 457-460.

[71 ZHANG C, JIANG D C, HUANG Z L, et al. Some thoughts on
main technical issues arising from vaccine stability study in
China[J]. Chin Pharm Aff(H'[E255), 2009, 23(4): 349-351.

[8] GAO F, LI K L, WU X, et al. Progress in the research and
development of the methods for vaccine stability[J]. Chin J
Exp Clin Virol(H 4 5 56 Il PR 8 2% 42 7K, 2018, 32(4):
426-429.

[9] World Health Organization(WHO). Guidelines on Stability
Evaluation of Vaccines[S]. 2006.

[10] ICH QID. Bracketing and Matrixing Designs for Stability
Testing of New Drug Substances and Products[S]. 2002.

[11] " EZ#H. —=&[S]. 35-41.

[12] USP43 NF38. <1049 > Quality of Biotechnological Products:
Stability[S]. 2020.

[13] LI N, DU Y, LIU C, et al. Definition and taxonomy of
biological method[J]. Chin J Pharm Anal(Zj ¥ 43 ¥ 4% i),
2022, 42(6): 931-936.

[14] JMP. Stability AnalysisfEB/OL]. (2021-09-28) [2022-08-
25].https://www.jmp.com/support/help/en/16.0/#page/jmp/stabi
lity-analysis.shtml#.

[15] SAS Institute Inc. Pharmaceutical Quality by Design Using
JMP: Solving Product Development and Manufacturing
Problems[M]. 2018. United States, SAS Institute Inc.SAS
Campus Dr. Cary, NC.

[16] WANG H, LIU G Y, ZHANG Y P. Advances in stability
testing of drug products[J]. Chin J New Drugs(*H [E #2424 :5),
2006, 15(20): 1710-1715.

[17] DUAN L, LI N, HAN L, et al. Progress on the study of drug
accelerated stability model[J]. Chin J New Drugs(H [E $ 24 4%
), 2021, 30(21): 1990-1997.

[18] Z%%, %752 . Minitab £AFAEZS T B PERFE 93 FI ).
B2 BT S5, 2019(6): 278-279.

[19] Mg E . AR EEITAT AT (SLASA) fif
4t [EB/OL]. (2020-04-15) [2022-08-25]. https://mp.weixin.
qq.com/s/QWz6fthBSvdRi0edxCVE9w.

[20] TSONG Y, CHEN W J, TSAE-YUN DAPHNE LIN, et. al.
Shelf life determination based on equivalence assessment[J]. J
Biopharm Stat, 2003, 13(3): 431-439.

Wk H#1: 2023-07-25
(B3 Ted: B

Chin J Mod Appl Pharm, 2025 January, Vol.42, No.1 - 101 -


https://doi.org/10.1081/BIP-120022765
https://doi.org/10.1081/BIP-120022765

	1 疫苗类产品稳定性数据分析的难点
	1.1 疫苗的稳定性研究较为复杂
	1.2 稳定性数据的分析缺乏科学统计依据
	1.3 稳定性数据统计分析方法不清晰

	2 稳定性结果统计分析方法
	3 疫苗稳定性数据示例分析
	4 以稳定性数据制定产品稳定性放行(内控)限和警戒限
	5 讨论
	5.1 为何采用0.25显著性水平对稳定性数据进行回归分析
	5.2 效期预测需要全面考量
	5.3 稳定性评估需要借助统计分析
	5.4 稳定性数据统计分析方法的替代

	参考文献

