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Discussion on Within-cycle Correction of Markov Model in Pharmacoeconomic Evaluation
WO Tian, CHEN Lei, XI Xiaoyu(Research Center of National Drug Policy & Ecosystem, China Pharmaceutical
University, Nanjing 211198, China)

ABSTRACT OBJECTIVE: To provide reference for reducing the error of Markov model in pharmacoeconomic evaluation.
METHODS: Referring to foreign literatures, the errors in Markov model were explained. The commonly used correction methods
were introduced: half-cycle correction, trapezoidal rule, Simpson’s 1/3 rule, Simpson’s 3/8 method and life table method and
their implementation in Excel and TreeAge software. RESULTS & CONCLUSIONS: The error of Markov model was caused by the
discretization process and could be corrected by the within-cycle correction methods. Half-cycle correction, was the most commonly
used correction method and could be corrected by adding half of the results of the first cycle and subtracting half of the results of
the last cycle. By trapezoidal rule, the interval was represented by the mean value of the first end point value of the interval, and
the area of right trapezoid was the cummulative result. Simpson’s 1/3 rule and Simpson’s 3/8 rule took another point in the interval
on the basis of trapezoidal correction and the continuous curve where these three points were represented the whole curve. By life
table method, the person-years of survival was the product of the group distance of the age group and the mean value of the
number of survivors of the age group and the next age group, and the total person-years of survival was the sum of person-years of
survival of each age group. In Excel, the fuction was set according to the method principle to realize the correction; in TreeAge
software, the function expression of Init Rwd, Inor Rwd and Final Rwd were set to realize the correction. When using Markov
model for pharmacoeconomic evaluation, if the selection of periodic correction method is based on the ease of modeling and the
universality of application, the trapezoid rule method is recommended; based on the accuracy of results, it is suggested to use
Simpson’s 1/3 method, so as to improve the accuracy of Markov model.

KEYWORDS Pharmacoeconomics; Markov model; Within-cycle correction; Semi-cycle correction; Trapezoidal rule; Simpson’s
1/3 rule; Simpson’s 3/8 rule; Life table method

25 M) 45 % 2# (Pharmacoeconomics ) & 24 & Fi fic & fi
SRR T 4 0 — 1138 S4B} ZE T JLAF i [ R B A3

A BT « [HZA 2B 2 G R (No. 15ZDB167) ;{175
BT 20194 BRI At BT B H (No.2019SJA0062) 5
I ZRR R B BT AT BA 2 36 5 H (No.CPU2018G Y 39)

LRI . ST 1) 2544 . E-mail: cpuwotian@163.
com

#OARAR VRS PP T RSy ] AU A S R 2 DA
% E-mail : cpuxixiaoyu@163.com

- 980 - China Pharmacy 2020 Vol. 31 No. 8

TSR 25 SR A4 T EmEAE . 29 & brae ]
430 BE T PR 0 B 90 R0 S TR AU (R i« Horpr
Tl RS T 5 368 5 WA e RSO 36 A 7 43 BT A I
250 R RO BV s B TR B pF s o — T
B B GRS R AR 43 B TN 245 0 (9 ARORN 28 5%
o HRTZYIZTE 0 F ) 3 A B AL 4 B2
TR H A PR AR A S DR SR R R A2
T PR H A 2478 B 1 1) 80 25 Markov #5278 4014~ {4

2GS 2020455 31 55 8



J2 TR 2 8 1) 5 A A AR TR DT A A AT AL A
J2 TR 12 T 1) DX A A7 AR TR LA e B 4D L AR 46 1)
BHAE YA Horh Markov #5554 R HAEAR DL 2418
PEGET CANIEAAE 12 P B B PR 55 ) 1 Z2 B Be 2R3
PERR A3 T2 BHIA AT, B RAE 20 20 80 AR ARk
C N T2 E i I E s o & 248t 259
LR E I LR H I k2 — o Markov A= 78 it i
A WAL FE Markov fEFEARAS IEIAE B LR (g
FREP= B A, A IR K e & A R T Y ERE R
53 0 24 H R ) Markov fg BER A, 6 20 i 1A 9 4%
ARAS B 4% R AR A B, M4 K Z BT 45t
T8 58 B B AG PRR EL I AR RS 1 As A T, TS AN (7]
fa BREDR ST I PR it e 7 4 AR AR

Markov B RUAC 5T | 24 3% 25 1Y 52 4% () 2 i i A 5
AL, DA S5 BP9 g 1 R A ABE4L, AR T X — B
A B o) R A () B s B 1 R R R AT R A R 2
J& 1 N 42 TE (Within-cycle correction) A] | F 4% 1F % 1%
2, He gz i T E AN ™ (EAE [ ARG
SCHk AR LB B B2 . AR X Markov 57 Hh {
2 AR AR TR 22 19 7 A AR IE D A T SR R, 5
25 IR 2518 1E 7 A Excel B Al Tree Age B4 H 1) L
RSB s, B AE A Markov #E8Y (iR 2 4422
1 MarkoviZBIFHA IR E =4 HIE

PR I UE R R 2, RV AR 2 E A v Re R
HEAFEPIRAS I 5ERS o DIAmiE - B -SE T =R
1) Markov 155 78 5 f61] | £8 35 pl it R R 4 L AR AlE 0
oA, [RIE AR 3 0 S e BEBE T 5 8 2B T RS
Bt 5 )2 T, R N BRI Js il o # iEe
MWER AL TR 0, AT 51 oy R A 2 il A8
B 5 SN EE B G T R] (o) Y RS AC ), I PR
DLBS [B] A A A L B N B EL A9 S P\ AR A, JE R 26 1T
FRRI R B TEZCRAE T IS RS . X — B 2L
5] 3% 252 Pk 2 1% A B Ty 3 B Sk B AL R 4o T R R R
(SDE). SDE MYPLH#AE T HZ“ GAnde”, 45 i
W ARG PR 2  ME TR, N B

Markov 15 L B ] 3l 43 24 Tl A (o) (B R
NEBAE A AR AN ZE T — A AN B T — )8
HAPTAT RS N S X0 D i e B R . AR 1 R i), 26
1 JE) BT 4y ) P A 0 5 % e I Ak g RS 21156 1)
LS AT, BT X G R AR, DTS 1 1A
R B A B 0,56 1R R BB N E0h f(0) &
SDE 115855 10 J& 1011 24 47 16 B4 i O & DARR 43 3K
th C0) 5 £T10¢) BB R4 Hh 42 1 TRIER 5 17 Markov #5254
55 1SR A I A 1S B I, 2 15 RS B8 A= AE TR
SEERET, WA 1 s 4 RO RIE O VE D5 LR
B REUIR AR, DA ACO) A TE B R B B8 A TR 19
THEAEIE W AR 2 B IR 5 % & AR AE T I TF LR
W an Al 2 P s e BOBRARL ACO VR 50 1 TR i R A
B, VA MARTE R R B R AR T 0 S T H S AT 1)
A, HE L E 20T LA Markov BERIAESS 1 ] HAED

HHEEZG 2020455 31 55 8

LT WL A0 22 , 755 220 A TR iR 2RI OR AT, 2 4
W fGo) B 2R S5 R AH 22 B TR Ry Markov 154 5Y 5 1
et Ry A iR 22 , HARZE B T7 [l AN 1 iRt

1.0 1

,,,,,

AN, %
= o o
e o> o
|

o
o

0

R EEEREEEERE
IR} i)
1 REEBRECFBFRHEIRE
Fig 1 Errors when transitions between states occur at

the beginning of a cycle
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Fig 2 Errors when transitions between states occur at
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Tab 2 Life table

o RrE  WEAR R EEAER ﬁ{é!ﬁ%ﬁﬁﬂﬁi

(g),% (1), A (d), A (LI RO
0 052 1.000.00 52000 740,00 980.00
1 052 480.00 249,60 355.00 23040
2 052 23040 11981 170,50 11159
3 052 11159 5751 81.84 53.08
4 052 53.08 2730 398 2548
5 052 2548 135 18.86 1223
6 052 1223 636 9.5 587
7 052 587 305 434 283
8 052 283 147 209 135
9 052 135 0.70 1.00 0.65
10 052 065 034 032 0.00
AR NERT, N 142248 142248
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Fig 5 Comparison of the accuracy among 3 kinds of
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