$F47% FoH 2024F 98 %!ﬁ-‘i{.‘,ﬁti Drug Evaluation Research ~ Vol. 47 No.9 September 2024 - 2075 -

ZEHIBZMMR P AE QT KR IEAINIE AL Beagle K HAIELER

FREF 2, EHOA, HEE", E=ERT, KEAT

LMK AL TUESBE, WREg A 450066

2. AL EATE A AL L R A R A w], dbst 100176

3. E R A mEE R ARG AN IS AYWEARRIR Z AP AL E T E s ge =, Jbs 100176

i OE. BA i R E R IE 2 S E 1 A TS B Beagle K QT IR IEMI AR, DUHTARIRK %2 2252058, 55
& 12 A BT MK Beagle X O HER-F) ELZERE R D 24 h B O B EE, & IE 02117 A 354 ) RR A1
QT A, RN 8FKZIEA N (QTcF. QTeB. QTcHDG. QTeV. QTcFRM. QTecNAK. QTcl. QTca) % QTe, #RJ& XA
[FRE AN QTe 5 RRFATENERNA 3T, 4K REBAILITFM PEB K IEA, FFdEAT V5 a1 7 e b, 25
R 8RR IEARIFER QTe LR B 7~, QTea M AL IE A KK IEH R N-0.025, P{EH N 0.679; QTcl&ZIE M) RIE N
-0.040, P{HN0.501; QTcFHEIEMIR{E N0.044, P N0.461. 5HAbAME QTeatk IEA R M RIE R TEIH H PIHE
W, R QTea it M QTe % RR WAL /N, H.RMH QTc 5 RR 24N & 2 (8] o B Ve . (EHETE Beagle K, 18
i QTel MEK IEARKIER R{E 5 0.070, PIE N 0.401; HIKJE QTca, RIEH0.072, P{H)90.391; F# N QTcF, RIEN
0.118, PH~0.159. fEMfEM: Beagle K, J8iL QTcF i MR IE A AL IE 1) R H-0.026, P1EH M 0.755; HIKJE QTea, RIE
H-0.135, PAEJ90.108, HEPEFIMENE Beagle K 8] it 55 HoAd A =) RE AT PAE M LLAL, R B QTea Ml QTeF KL IE A it 5
1) QTc #0552 RR FZ A2 5/ HAR#I QTe 5 RR 2 /MR & 2 (A E B M OG M. £5i8 TEANUMRIG KT, AR IEA X
QTea B iE & 2 IE 7 R TG W46 2% A1 T Beagle K (1 QT [RIH, W1y 22 42 2 31 22 AT 70 i izt 75 5

KA LT QTIRIEAI: QTe-RR; MERKIEAR QTea; Beagle K

FESES: RI6S XHFRERE: A YEHS: 1674-6376 (2024) 09-2075-07

DOI: 10.7501/j.issn.1674-6376.2024.09.015

Comparison of different QT correction formulas in safety pharmacology studies
in conscious Beagle dogs

WANG Gengli"?, CAO Zhujie’, HUANG Xinyu"?, WANG Sanlong’, ZHANG Sucai">

1. School of Public Health, Zhengzhou University, Zhengzhou 450066, China

2. JOINN Laboratories (China) Co., Ltd., Beijing 100176, China

3. National Institutes for Food and Drug Control, National Center of Safety Evaluation of Drug, Beijing Key Laboratory of Non-
clinical Safety Evaluation of Drugs, Beijing 100176, China

Abstract: Objectives The correction formulas suitable for QT interval correction in conscious Beagle dogs are determined by
comparing different correction formulas in non-clinical safety pharmacology study. Methods 12 Beagle dogs (half male and half
female) with existing telemetry implants are used to continuously collect ECG data for at least 24 hours, and the RR and QT
intervals of the animals during the analysis period were measured and analyzed. QTc was calculated using eight correction formulas
(QTcF, QTcB, QTcHDG, QTcV, QTcFRM, QTeNAK, QTcl, QTca), comand then linear regression analysis was performed on QTc
calculated by different correction formulas and RR,searching for thecorrectionformulas with R value closest to zero and P value
maximum, and comparing the differences between genders. Results The comparison of QTc calculated using eight correction
formulas showed that R value corrected by QTca individual correction formula is —0.025 and P value is 0.679; R value corrected by
QTcl is —0.040 and P value is 0.501; R value correctedby QTcF is 0.044 and P value is 0.461. The R value of the QTca-corrected
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formula is the closest to zero and the P value is the highest compared to the other formulas, indicating that QTca-calculated QTc was

minimally affected by RR and indicating that there are no significant correlation between QTc and RR variables. In male Beagle
dogs, R value by the individual correction formula for QTcl is 0.070, P value is 0.401; followed by QTca, R value is 0.072 and P
value is 0.391; and furthermore, R value is 0.118 and P value is 0.159 for QTcF. In female Beagle dogs, R value by the universal
correction formula for QTcF is —0.026, P value is 0.755; followed by QTca, R value is —=0.135, P value is 0.108. Comparison of R

and P values with other formulas between male and female Beagle dogs indicated that QTca and QTcF correction formula-calculated

QTc were both less affected by RR and indicated no significant correlation between QTc and RR variables. Conclusion Under the

experimental conditions in our institution, the effect on QT interval in conscious unrestrained Beagle dogs could be accurately

corrected using the individual correction formula QTca which can be used as a preferred method in safety pharmacology study.

Key words: safety pharmacology assessment; QT correction formula; QTc-RR; QTca individual correction formula; Beagle dogs
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Table 1 Different correction formulas for QT interval

IS B BIEA (e
WA EAT Fridericia(1920) QT/RR'" QTcF
Bazett(1920) QT/RR'"™ QTcB

Hodges (1983) QT+0.001 75X (HR—60) QTcHDG
Van de Water et al. (1989) QT—0.087 X (RR—1 000) QTcVvV

Framingham Sagie et al. (1992) QT+0.154X (1 000—RR) QTcFRM

Nakayama et al. (2020) QT/RR*™ QTcNAK
MERIEA T Kenny J. Watson et al.(2011) QT=a+IACFXRR QTcl

Henry Holzgrefe et al.(2014)

QTcI=QT—IACF X (HR —HR,,)
QTeI=QT+IACFX (RR,,—RR)
1gQT=0a+pX1gRR QTca
QTca=QT/(RR/RR,.)"

R HIRR B 750 ms; HR X 80 X -min'""1; § . IACF (individual animal correction factor)-Z#J/MA K 1E K -

RR,, of the dog was set to 750 ms; HR,; was taken 80 times-min™'!"*; B, IACF (individual animal correction factor)-animal individual

correction factor.
3 %#HR
3.1 QTc-RRZM[EFXFH

Bl 1R AN A2 IE A 7 QTe-RR 1) — R 41 4k 7
[5] U5 P A P, 3R 2 SRR AN [ AR IE A 7K QTe-RR ;1
(=] )= 23 A R A AR R R R RE M P . AT
F 8 R 1E 28 30t 51 QTe b B, il it QTea 4
AR IE 2 AL IE #) R1H N-0.025, PAH N 0.679 5 ik
#& QTecl, R 15 9-0.040, PfE 4 0.501 ; F1 35 4 QTcF, R
5 0.044, PN 0.461. 5 H A 2 XA L QTea 15
EARK RMEHHEE T I H PSS, XY QTca
THE 1 QTe 52 RR [ 5% M #2 % &% /) H & B QTc 5
RR 2 MR 52 8] T 535 H oM

3.2 QTc-RR&Z&M[EVAXARMHEFLE

FKIMEK 4458 BIR, /8 1 % Beagle K+,
I QTel MR K2 IE 24 U 1E 1) R{E 4 0.070, P
8 N 0.401 ; H ¥R & QTca, R fH N 0.072, P fH AN
0.391; F§ % N QTcF, R {6 4 0.118, P {H 4 0.159.
7 MfE 1 Beagle KX, i@ i QTcF il F K¢ 1E 2 AR
1E /) RAE 9-0.026, PfH 4 0.755 ; H: X 52 QTea, R
9 -0.135, PA 9 0.108 .k % A1 it 14 Beagle K-
2@ s A AR RER PR, R
B QTca F1 QTcF £ 1E 2~ 2 it H 1) QTe #F 52 RR
Somg 2R /N HR B QTe 5 RR 2 A48 & 2 ]
TG . 35 A0 K .



$F47% FoH 2024F 98 %%;ﬂ'{ﬁ(’i Drug Evaluation Research

Vol. 47 No.9 September 2024

1

- 2078 -
250
300
. £
= &)
= 250 = A 2004
2 5
S . O
L |
2004
- 1504 L]
400 600 800 400 600 800
RR/ms RR/ms
300~ - .
|}
n
" mg n [
i n ] . B =
8 .l.. .-.....‘lf' " "u é’ 0 n Ll -= . "
|} |} _
§ 2507 [ ] -I‘.. . = S 1‘3;; - " E " L) u.-'ﬁ.‘.nll.' " ",
S . 771./. R #. ..= - ’7—71:\- n .‘.‘..r .
o = g T :i =.l " L | - E ..“ & . !;i‘ "
. -.;. .:-. '- o - .'..‘ I‘. :I. . ':F' :=-.;. —_
2504 L] ‘ll L
n n - L} -
u ] .
200 . . - .
T T T T T T
400 600 800 400 600 800
RR/ms RR/ms
350 = =
350+
é) wr
£ 3004 g
2 2 200
o % 300
[_1
o
250- -5
n
- 250 ~
n [ ]
T T T T T T
400 600 800 400 600 800
RR/ms 300 RR/ms
n " - -
|
250+ LU :i' 5 250
2 . .'F g
E
2 5
o
L a " ..l
200 s " ‘. - : . C. 200 ‘- « N, L™
n | ]
™ |}
400 600 800 400 600 800
RR/ms RR/ms

BN QT REARXS RREZERIITX &R

Fig. 1 Linear regression relationship between each QTc correction formula and RR
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Table 2 Parameters associated with linear regression of individual QTc correction formulas to RR interval (overall)

MRS QTcF QTcHDG QTcV QTcFRM
MR 245 .40+5.44 137.90+4.61 224.66+4.60 291.66+4.60
R 0.006+0.009 0.1200.007 0.034+0.007 ~0.034+0.007
R? 0.002 0.476 0.065 0.068
Pearson AH5¢ 2 (R ) 0.044 0.670 0.254 -0.261
Pld 0.461 <0.000 1 <0.000 1 <0.000 1
MRS QTcB QTcNAK QTecl QTca
R 312.11+5.95 345.83+6.21 231.99+5.46 230.17+5.56
R -0.067+0.010 -0.104+0.010 ~0.006+0.009 —0.004+0.009
R 0.144 0.274 0.002 0.001
Pearson A58 R (R{E) -0.380 -0.524 -0.040 -0.025
PiH <0.000 1 <0.000 1 0.501 0.679
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Table 3 Parameters associated with linear regression of individual QTc correction formulas to rr interval (males)

RS QTcF QTcHDG QTcV QTcFRM
R 236.89+8.67 130.43+7.38 217.18+7.38 284.18+7.38
R 0.020 0+0.014 1 0.131 9+0.012 0 0.045 2+0.012 0 -0.021 8+0.012 0
R 0.014 0.457 0.090 0.022 4
Pearson A58 R (RE) 0.118 0.676 0.300 -0.150
PiE 0.159 <0.000 1 <0.000 1 0.073
RS QTcB QTcNAK QTcl QTca
R 302.90+9.44 336.25+9.83 219.14+8.93 218.3849.1
R —0.052 2+0.0155 -0.089 3+0.0161 0.012 3+0.014 6 0.012 8+0.014 9
R 0.074 0.178 0.005 0.005
Pearson A 5% R (RED -0.272 -0.422 0.070 0.072
PiA <0.000 1 <0.000 1 0.401 0.391

F4 BN QIRIEARS RRBIHALZ BT A8 X S 5 ()

Table 4 Parameters associated with linear regression of individual QTc correction formulae versus RR interval (females)

HRSH QTcF QTcHDG QTeV QTcFRM
A 251.85+6.94 143.42+5.83 230.18+5.83 297.18+5.83
FEES -0.003+0.011 0.111+0.009 0.024+0.009 ~0.043+0.009
R 0.001 0.502 0.046 0.130
Pearson fH 5 4L -0.026 0.708 0.214 -0.361
PiE 0.755 <0.0001 0.010 <0.0001
PN X QTcB QTcNAK QTcl QTca
HPE 319.23+7.62 353.31+7.97 242.99+6.59 240.38+6.71
R -0.077+0.012 -0.115+0.013 -0.021+0.010 -0.017+0.011
R 0.223 0.368 0.027 0.018
Pearson fH ¢ R34 -0.472 -0.607 -0.164 -0.135
PlE <0.000 1 <0.000 1 0.050 0.108
4 g Ben gt s nt, iR 28 REGE A R K

ICH M3 ZE {03t A7 00 ML 22 4 245 B 24 T 58 FN &R

% (NHP) 5) 90 b 4 57 14 2 52 5 5 T 3647 BF 00
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