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Calculation Method of Medical Insurance Fund Expenditure of Intervention Scheme for Cross-year
Survival Patients Based on Survival Data of Cohort Model

HUANG Yuankai, CHEN Lei, LI Ying, XI Xiaoyu (The Research Center of National Drug Policy&Ecosystem,
China Pharmaceutical University, Nanjing 211198, China)

ABSTRACT OBJECTIVE: To construct a calculation method which can accurately reflect the medical insurance fund expenditure
of intervention scheme for cross-year survival patients, and to provide reference for the research of medical insurance budget impact
analysis (BIA). METHODS: Based on survival data of cohort model, taking the patients diagnosed in each cycle in each year as a
cohort, the number of per capita survival cycle of cohort patients in each state in the study year was calculated, i.e. the average
survival time; on this basis, the total cost of patients in all cohorts in the study year was calculated according to the number of
people in each cohort and the per capita cost each cycle in each state. Taking the intervention scheme of a cancer as an example,
the calculation was carried out by the established algorithm, and the calculation results were compared with the results of several
common algorithms; at the same time, the application suggestions were put forward for the expansion of the constructed algorithm
in special cases. RESULTS & CONCLUSIONS: Compared with the several common algorithms, the calculation process of the
constructed algorithm is more in line with the process of medical insurance fund expenditure related to drug intervention scheme in
the real world, and it can flexibly adapt to the calculation needs in a variety of special situations. This algorithm can more
accurately calculate the medical insurance fund expenditure of a intervention scheme in a specific year, and to a certain extent solve
the problem of inaccurate prediction of medical insurance fund expenditure due to insufficient consideration of cross-year survival
patients or simple and rough calculation process. It can provide a more accurate method choice for the research of medical insurance
BIA in China.

KEYWORDS Budget impact analysis; Cross-year survival; Medical insurance fund expenditure; Calculation method; Survival
rate
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Fig 1 Overall logical structure of algorithm
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Fig 2 Algorithm diagram of mean survival time

22 HEXRAHRZEEERREMINTENEEFER

R SAFE A=A TR %X (survival cycles of cohort, csc,)
NAEHE— RIS 1 B3 BRI BRI2 56 ¢ SR 0 1 4F
N A5 T A AR AR BB A LS PR SO 2% T
T G307 0SB DA ¢ RO 06 1 AR N 128 A A7 8
B AR

CSC DA DDk ok Pprey e sesseesenssaens (A1)

TEWFIEAEGY (1 ese, 1, ¢ W HUME A F8 35 BA S 12 ST
FRA BB AE G 265 1 B 1 P 2 i el A%, AT 2
RG],y AR 2 RIS I SR Ty A5 1 R A A
T 8AJA, B A S ese o eses, FEHE M55 8.9 10 il 11
JAE A AR B 2

o ST R, N TS ese, P B JRLBE e RT LA
BAAEEL 0, HiZ 2 N BUE N p S Z 5 504 R A A 77
HAlFe b 0. LUK 24T R, esc—i 2 p Al p. Z F1, B
WAEHS 3 JRIARRIS I SR E po tF 1P X A A R I B T
B RIRA R HN po 2556 1 R 2256 4 F8 W 0 A= A T 1
B RN AR PR 24 JE A iz BAA £ G R 12, Rt
2 AR A AR 0,

HEZED; 2021455 32 55 171

23 HEEEMBZEEERRERANTEHLEER
H#

E SCHUAE 77 Az BB A PN - 2 A A7 i 8K (average
survival cycles of cohorts generated in one year, asc,) 4 y,
AR RS2 B A po SR 1Y esc AU IME, L2 PR C
SETERE . 25 012 BB NSRS LTy, 45
BHIZ B ETE yo SRR A A7 IR TR A 0N

>, ese .
% ........................... (A 2)

N2 e AT RRAR R v, AR I BRI R, A
2 TR B v, AR I2 00 5 BASNTE po i B A= A7 T 1
B AR LAy, 5577 BB B, DT 2R 7545 BA S A ~F-
P A7 AR

VA 2 R 1), v AE55 1R (R 5) 8812 19 A 7E o
AR A A7 T BB RIS IR 56 5~ 8 I AR R
HEFN R escss i AR5 2.3 4 A HAHRI2 14 B 38 LA IS HE,
53 5H escaescs . esezs X 4 A4 A Y A A7 SR 25 FRD
Sy R asc, X R A 4 A4~ BAB Y ese, Z 1, B HLBR DLy A2 1)
12 B E S 4 DA asc..

24 HEFTHRAREBEAABEAREMINZE
FRPHMEEREES ST

RAF Y0 2 Yo S AR BHIZ BB TE po - YA A7
W% asco . ascor oo asCou Ji7 , AR PE 1B A0 IR T
Ty 58 0 NEOO HABOMACK Fnig 58, BReT 45 % T
T 22 ANBELERESE A0 9 B S AR A LIRSS PR L S
T 58 04 FA R TN 38 e R 3 AR Ofe , BV AT A5 Hh i T
W BRI 4 B S .

3 AMREENZFEERSBEELEEN
b3

AHIFSE LRI RE (9 T 10007 28 1), R R
A e SRR B O 1S T AR AR AT 12 4 8
W L2021 A MBS ARGy, HZ 5 R T 2019 49)
T, WA AEBAS M 2019 4F 1 A FH-6 , A H F= BRI, &
20214 12 H o ARSAEZ T 007 SIGYT I REAE B 5
BN %) ) 4% JE) 391 TC 37F )i A= £ (progression-free survival,
PFS) # ¥ 1 i 4= 47 (overall survival, OS) HE K £F &
Weibull 5341 , W _F3& PFS HF1 OS WAAHSCE R 145 PFS
F1OS #h £k, I B3 LA JE 0 0% st ) mb A A R A 5,
PLEA T R , AT 4545 Jo 3 PES F1 OS RS TF i A=
FERFRRG R p=e 000 p =0t —
e 00 i 4 FE MR 1E J (progressive disease, PD)
HIE R SR AH I JEV 41 1 OS M0 2= PFS A%

A FASE I 2019 4F 1 7 #f12 B E DAY IR,
AT AR 2 2021 4, ] 2019 4F 2 35 S (1)~ F- 3 A= £
JEIIIEC cse ATV Y ¢ {50 2019 4F 1 A 2 2021 4 1 A ]
B JE A CRI 25) , HoAth A S DLt 284, i ml A5 1
AT A% BABIE 2021 4£1 PES 170 PD I csc,; FER I

asc,—

China Pharmacy 2021 Vol. 32 No. 17 - 2099 -



TH43.2019.,2020 2021 4£612 H ¥ 1E 2021 4 1) PFS 1 1
PD 1) asc,, 45 A1 1773 (F 2020 470 2021 4E g
TR AT .
®1 REETHAZRPEENTFHERRETESRG)
Tab 1 Example of calculating mean survival time of
patients in a cancer intervention scheme
B
2021
PES PD
CSC asCy CSCy asCy
2019 1A 25 0.008 2 0.0929 07393 15178
2A 4 0.0118 0.8403
3] 3 0.0168 09526
4] 2 00238 10770
5J1 2 00335 12139
6 20 0.046 8 13639
i 19 0.0650 15270
8/ 18 0.0897 17030
9J] 17 0.1229 18914
104 16 0.1672 20908
1 15 02260 22995
12/ 14 03031 25147
2020 21097 34141
2021 41982 1.1952

Fi B R TFREE L AR SR Z T R 22 1% PFS HA AN
PD H i B N X B R 3 4 52 DA % 2019 4 % 2021
AR BnI2 B R T WO Z R T
2021 AR T L A B R 3 4 S H

GRS 3l H AT Ak A gk
THAE, R MFE 2R, F2HFHIED BN (DA
TR Bk 5 (2) A5 18 2021 4612 - 7E 2021 4F
PR B HOE Y 2 PRS A2 A PD T (3)
1% & 2021 AEHZ B E AR A 4% L T iz e 124
A (15 1 H ) PF¥ PES A1 PD 1155 (4) (U % &
2021 AEMIZ B AR 3% T ARz s 6 4 H (B dE
7 H) B PES HAAI PD W . BRI G
SAL S g1 v fufE R A A A BSOHE R T 5RL BB 35 1Y PES R PD
W9, HERE 2019 4F 2 2021 SR 58 9 1 &9 A B0 1)
J10 A LT AFN12 5N DL RGZ T BT 2214 PFS
%A k5 00050/ H . PDIAZE N 2 000 0/ H o

R2 ARAEFETERELETHMITELERILE

Tab 2 Comparison of calculation results of medical in-

WoER iR t

surance fund expenditure under different algo-
rithms

. RAERMLRG P A BERHLEE AP, A EIRERE  SHEK
CO0194 20204 20014 2019% 2004 20214 b HRER.%
0.1 21 42 1.5 34 12 507
64 64 537 6.0
6.0 29 29 -153
45 09 288 -1

F126 2 ) D0, A SR 2 £ BIA AP (9 285890 A 10
S MAEBS AR AR AT IR, FRTH DAY 3 R EXS T

- 2100 - China Pharmacy 2021 Vol. 32 No. 17

U A 2021 4F 7= A i BE (A 4 B S T 25 IR S
AT R B FIL A R R 22 K, H R Z T A
FAIEEE R . WHNE YF, A E B AR WA Ao
FILRE XT BIA H bR ATELEWF 545 00 19 A5 A7 Dl b A 7
A5 oA s AT B S AR B, DRI T A A% oA IS BIA ${1L
SHER P NI HEAF SR 25 B S
4 it

ARG IE T R AR AR T — P X A B A
TR B PRI 4 S T % A1 EE B Rz S
WL AR AT AT R N MER S E AR N R —
THUr R ERIL S S e R A TR L
R T4 75 S A P AR A R B S R AT B R
S B g R 4 S M T AS v AR A ) ATy R R R AR
BIA AHCHF 58 LR (e ) 9 8 420652 i o8 4 Al
DR E PR A, PR TR ) By DA R ) S BRI
4.1 AERXBOBAERE

W AR A RS A T RS2 R E
FEE A P38 A A T BB ese AL AR 2 - S
FEWFFEAEA5y PN 14T 35 A A7 R A B asc, 3 2 M HE G U T
T, HSC B 2 SOt e R 5 Ry g, (R AR 5 03y
AR — B TA) B P9 A2 1Y) BB B AR IR S AE Ay B AT S AR Ay
P — SR B - A Ap i ] . TR B R X 5145
B B AR ] (R AERI2 BT iR T
ZBAET R R BS R ) A 25 52

R ARSI T T AA7 IR &S (A D),
AT I IC LB B S, AN Ry I (8 8 — a7 Ak 28 3
T, BRI TC T A BRSE 5 SA EE THAR

O = AR AT R T 2R AR HO A
5 Erp ik AR S A R S e e — 80 Bl
“37IT LA ABIESE LAAFEAE PFS I PD 2 M aFERZS
(R A BT T 4IRS BB A A7 Rt Ta]
42 AEEMEREERXEEE

A AR SRR T BBOE AR A R M g ), DR e fif A
B R A S 0] DASRASRF B F 9 5 R 0 A A7 B8
[IERE , SR 3SR 5 A 00 P9 4 IS R 3 4 S i 7 R BT
T EAESAE B 2 R 3 b i P NBU i S 400nT 38
B FEW R RIS kA5

TEPFAR A 10 FH 3 12 7 BIA A3t Fe v A 2 4 6
ST EATVEE : DA BN AR A7 S i dc 5 = A
FEADY Vi, AT A 2 15 AR TR ASE 4L 45 o f) A A7 3 B
e, B R AU 5 2) R4 Y TR 5, AT A
FRPEBERRFIE AT, ARy 7 (43, 200 o i 4
4.3 HHREBER TAEZNER

AT SEbR T S MG RS D e 2, B BT AR
P SR 241 0 R TG 2R | DA R 8% T AR B A — Sy
TRAETE T B4 SR IE O

FPEZG 2021 4E55 32 4555 1740



4.3.1  Hrgy b sGE R R T EE EAY yae X
T8 2 R A B 1 R UE B 2 5, ZE RS TR AR BIA i
FErp AL IR A R BB AE yoe, W AT RE L BUB S BT
A ARy BB I TIE AR AL AR B T o H G DL, DU RS 3155 7
TR BRI S AT 1 T PR

DRI , Sk 25 i AR 1 E A 24 8, e AIRET T
I 2% 24 i b T EOE RS AL A —— B 2
SOHTIE W E AR B AR T BRI E 1) e, W35 BE A A
BB E Yoas £ 0T 2451 T BB L7 TIE AR AL 19 403 B
TR Y e, WU LLHT 24 b T BB I8 I TE AR AL AE 13 1
I Voo CESZBRAR B0 25 T R 8] B3 S UE AR A R[] w]
REFEAF R, FEOZ B8 B R, BLB n] A4k 24 5 4
B 100 VR 3 B b B AR ARy Sy 2 I T IR I E AR
U B I — 4, SOCE SR A T 7= 2R B B A i
AR I R SR asc,.
4.3.2 JRITHREPUEZ T O RN —IRMIRYT 1E
BT ETE A, T e 2 B AR B AN A R O T i T 3
T S —UEIRYT R SLR YT R ez o T 9 46
HRIFIIE B, ZE BT, TR R R4 AR R Y
A5 BN R HE RIS ST B A3 TN, B e PT B
F 9% T 0 2 A0y FR i R i —4E o U088 RE T
S BIA Y, — BB T U A B0 S FIE R 112
JEHAE A & A R R S0 R A AP 0 2 R FAS []
FIBOT BEARMAAAE S . FEXFERIIENL T, LR B
05 G VRN B R A 0 PR X 12 S e R B 5 R S HE R
T 3R A VO R A RS AR DRI AN R TS s 3 L
PR SR A I NS A7 B 2 st ]
433 SEPRAZIRTK SRS KA 2R XRBEEE
B0 R 2 b OEBE P IRIRYT o AL T A A
BRI A6 A LN & 2 () STk, i 98 6 A 7
FH 2 107 Ah T 7 4% A I AR 6 25 140 i HL FH 2440 M
o HAE ARG e e T R R 2 s BRI AR A . 1
L BRATT bR, 2GR 22 (25 mT R A1k
SR PR AT R BUR A SR 1RIR YT, BLE AT £ A Sk
A& W AEAEBAE T P BUE R & . ARG LT %
FERE Yo B B R LB 0 BB E I e K 2B, il an &
IR FERTG2 95 % 1) FEE AR S TE 2.5 4 PN BRR DA 22 171
15 12 HBE EAY Yoa N 55 T o SEFRIV 5 B A 3
Ao AR BEOR DL 11 359 F 20 B SR AG B Y 75
W] 25 S HGH A H 3 e 3 i K S 1 P24 0k 22 , 4 i
AR BRI S . @B EE IEZ R x5 B e
()T 10005 B 29 85T 2 1T — B AF ) o A=A R S iy
S T S ARTR Y7 AR | (0 B4 e 1 8 7
5 Ik 2S5, Z 00 IR 0 25947 ol 4R 1 B A E |, It
A 35 T A A7 R B T A5 1) %) S 25 A A7 R ) 9 AN 45 52
B FH 24 st ] , S B0 (R 3 4 SO TR R . 7 I
T, AT 2 K B, SRR S B FH 2 Ok A

HEZED; 2021455 32 55 171

AR, T TAS 9 R BAS 38 2 i 2
SERR 2GR
434 SEGNS RIS AR E S BRI
AT T 2= B B8 B AR AT A R AR A 1R A
B, A 25 A & R B . AR R S 5
B, FL A 5 f i B B8 s i — A v &5 R A &
R, (HAESEPRF ST AR B9 B i RE S RS
s R R R R A L X RSO L T LA
HEEHY A BA S B T B0 2 B, FE Rk A A
G AR T] DA 8 4 b ) D o oo ) 2 5 80
4.3.5  HHRIS B RS AR B A A7 BEE 1 O S5 i A AR
225 WA R HTIS B S A A A R AR
YRR R AT REAAAE 22 . BT PRSI
ZEIATE BIA H— AL S W98 A BT 12 3 10 2% R A
B XFUE, AT LA RS AR AR BE T2 A BB R
AERE A AT RE NS AR B A BE BT i2 R
B I AR T H
4.4 FHRME

AHIFFE G 8 () S A A — S JR B« B — , AR 5T
A S P B e B % T 0 e R R A AR R N
A T 10 8 0 A N, AR 2 TR TG
AREL, T JCT Al FHAR SR 505 =, B TS B o LA )
AEAry NS TR AR 2 0 B8 N8, T AR S AR A [ )]
WIHRi2 B BB NBOHAE TR G B A B S 38 A A7 ]
RE S S PRAAAE— B 22 5 55—, T S £ BIA S& A9 5L
BTy i LA PR DL A 4%, T AR A3 1 AR 483l R e F
5% BN FH AN SIZIE , R AR 58 6 — 5 A3 Rk T Bk
FOF AR T AR (BB 9 — L6 LK BIA [a] BT, 4%
L S P AT BRI, A Rk 2l ik s & R
PRI
b 45iE

KIAGR 259 T WU R R0 BIA 1, HETH ULEY
VIR i R 7 SR A A A I BB TR, Bl T3 T
BE R RELG , X B R 4 S AN SR R MERRR 1 AR T RE
ARG A TE 35 B F BIA BT H 1, S F B E AR A7
RIGH T — P A e - B A A BB TE B T B R 4
TR o AR TR A S IR T A S AR R
LA AR 03 N A RS T 3005 48 (AN 25 0697 7 58) 1)
W12 B FEE T A0 P R34 A A7 R AR, AR B 4541
Uy AR i2 BB TR T T B 22 A BR324 T 30 1l
AR T WO RAEM R A ) B R4 . A
FILRR A — o TR i B AT E WS o)
AEREAEAF IR TR T 0 B R 3 4 = H T AS o A 194 ] S5
{5 S BR T S 1 DA R AR 052 4%, AR B3 5 AR 4k 5
B 2418 00 R 6 el s .
S 3CHk
[1] ERESFRER. 2020 54 FZEMAL 5 H 88 T4

China Pharmacy 2021 Vol. 32 No. 17 - 2101 -



-2 SR -

2l g g 2 i g 493 BB B 11 R AN 4 B 98E I I B 5 ]
ML

WOAT HEAVAARLE BB (L ENENAXMEEREEE®—F, &N £ 563003;
DENERAZMEERADA, TN EL 563003)

HESES R969.4;R459.7 XEFRERL A XEHRE  1001-0408(2021)17-2102-06
DOI  10.6039/j.issn.1001-0408.2021.17.10

W E B FREEE e B4 2 B fe s g K R e Hra A Auh . ik 201846 A —2020 46 A &
R 04 e A B 64 10 b R A MLEL T F ik o A 3T R Ae MR L &- 3240, B4 B39 4T LA 81 1R b b BT AR A |
FREF ARG IT IR B R ah LA A S w25 )y MRS 3 4 T d. B A B0 A F KR R AR
RIGHR A O B AR AR ] BRI R A I F AR R SRR AR A) o KM g 0t i Ae i P KM e i T AL B TR
T ABRRRERBE AT, R ETE, MAEZNLEG KRR EMEIGHFCHFRIRE SR Gamiits) o v b3mkh
BRI K KBTI ) R ) AEFR A ] R B 6 R F 4R AT (R A KB 4 RB | 7 SUER 5 BB | S UUBT | Ak R VLER K
Bl JVUBR B ) LB ) | ot 2 AR A8 AT (LR AL SR B R S A | A IS B RS ) 1 B Bl -8t s B B A T AR G
SARE ) A & Kk an (B dm AL P G L Ak B 4 0 ) T A e e A P KM e OB T (ARSI B Fo & de B 1L G i
6 #HC R %A (hs-CRP) 4 35 F B FxB(NF-«xB)] AL E F[ 42 A0 & & 1(MCP-1) AL B F At 4k 8(CXCL-8) 7K
FRZEHFRTEFN(P<0.05), AILKIK 3 HIGAF R HH T RA(P<0.05). AAEEFH RN ERRRBE L. ik
FAB R 2 Y S B L T Sersi A T R E R R B O B3 An A g K RO R AR, FAUH) T AR 5 AR e A AL 1L B -F MCP-1,CXCL-8
For 3 bk 4w L B F hs-CRP NF-kB #9 K P48 3%

KEIR  Fapeeh i kel s 4 v B dE KU A S KR BN AL

22 [EB/OLY]. (2020-08-17) [2021-08-06].hitp: //www.nhsa. (12):63-66.
gov.cn/art/2020/8/17/art 37 3407 html. [871 Biaout, YUK A v ESS A2 (R 145G 1) 1R Pl
[2] XIERE.AEAYETFFITPNHER : 2020 o XGERM]. LR B4 TR i M 0] b B BE YT AR RS, 2016 (12) -
AUt R E T R, 2020.:91-92. 60-63.
[3] WUYL,CHUD T,HAN B, et al. Phase Il ,randomized, [9] FWikZk AT S A A B R R A R e A
open-label, first-line study in Asia of gefitinib versus car- L 51 0L 955 905 5 W43 7 (9], v [ 5 25 e s L 2017, 26

boplatin/paclitaxel in clinically selected patients with ad- (10):1219-1224

[10] 5Ki%, A 50, T8, 45 B0 A e st R v o7 1) P i A i
9o o FLMR IR A 90 B L B TSR ) 43 T 0] v R AR
%:,2018(12):59-67.

[11] ki, BARER. 254 Br A1 M b S /R T R A A -
Hy JR A SR D SRAR R[] v [ 2 57, 2008, 19(17) : 1284-

vanced non-small-cell lung cancer: evaluation of patients
recruited from mainland China[J]. Asia Pac J Clin Oncol,
2012,8(3):232-243.

[4] MOVAHEDI M,HEPWORTH E, Mirza R, et al. Discon-
tinuation of biologic therapy due to lack/loss of response

and adverse events is similar between TNFi and non-TNFi

class: results from a real-world rheumatoid arthritis co- 1286.

hort[J]. Semin Arthritis Rheum, 2020,50(5) : 915-922. [12] BRIRAS, RSCHR, Dl 7 X A A7 BTN AE 25 W) 22 U 20
(5] N, B4, ik vete AU Ak £ SRR OG- 12 M BRI A E T A 2895, 2019, 38(9) £ 60-63.

HRRIATE VIR A S5 B B2 16T 1 WU S R 404 [J]. 5 [ [13] VELrHa, fLAF, T, 5 BB UHAI TR

PAZ3%,2019,38(9) : 64-68. I K28 A0 BT [J]. BSR4 24k, 2016, 51(8) ¢
[6] B, ik, SATI , 55 87 e B Jeinyr i B B A s 1188-1192.

A A HT ] H B DA 22355, 2016, 35(12) : 67-69. [14] UL, 2508, B 2EHE, 2 200k D URESE 220 e s
[7] BKAKILE, BUl, AR R | 46 BRFETTIRYT HER-2 FHMEFLAR AT st 300 R 245 4% I B HER i R 28 A i 5 40 e [0 7R

T 1 B O US55 A (0], v [ 1L A 22 5, 2016, 35 [P EAS T, 2014, 14(12) : 1261-1265.

R AR BE A BFSE 1 SRS A B S N . (Wi H #1:2021-01-27 &1l H $]:2021-08-06)

1% :0851-28608709, E-mail: 370288995@qq.com (Gt - IR AR )

- 2102 - China Pharmacy 2021 Vol. 32 No. 17 thEZGP; 2021 FEHE 325 1T



