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i E BE 24 FNAEE 1AM RR B B ARG R AR, AW R G T 1 R R A B By 4 4K o b R AR PR GEIE I
J7i% #+ F AUtk & The Cochrane Library ,PubMed .Embase , Web of Science = P B 4 4 [E 5 SL#k # 35 % (CBM) | F B 217 & L4 4%
B (CNKI) | 77 7 Hc4 o Y 5 248 B (VIP) 4ok B RIS 22 £ 202346 A 30 B, A& SF 4 a4 5 i A 35 Sk AE R T 1 &Y
M Jk o e ARt B8 69 N R BE LA BB K 3, 5T X N 69 B B AT B BRI 5 A% 40 Meta 947, G5R RALN 11 5 KL
FRAREe, 3£ 1 68541 Bk, Meta oW & R 27, 1.2 mg A 32-L k8 77 1 A48 fk 7 i o7 4K 8 2K 48 & 4 97 £ [OR=0.81,95%CI
(0.74,0.88),P<<0.01],42 1.8 mg #) 3% Ak 74 57 B W) 7T 32 3 & F Ak fobe & 4 97 £ [OR=1.33,95%C1(1.23,1.44) ,P<<0.01], #|#-&
RRF 1 78 g 8 B ARt b 69 VE R 5 AR 4B 4 B 1A B X [MD =—0.29,95%CI (—1.21,0.63),P=0.53], HLoR 3§ A 1 A 45 Jk o &
# " E AR B K & F[OR=0.87,95%C1(0.57,1.33) , P=0.53]. #3528 Bk 7T A% 1 A HE Sk % % & 69 4L s 40 5% & /K -F [MD =
—1.39, 95%CI ( —2.65, —0.13) , P=0.03] .4k £ [MD=—4.28,95%CI( —5.01, —3.55) , P<<0.01]#= 4k & 3% £ [MD=—1.20, 95%CI
(—1.80,—0.60),P<<0.01], Z51& #)35-& Pk 1 AUbE fkom B F Ak e A A e AT AR, RAER 5 A5 reyFl Ehx , €5
#1324 AR (1.2 mg) T 474 TIDM B K b o & & 355 458 Bk (1.8 mg) W) *TA23E 1 ADbE fRoom & AR e e 69 2 &

KEER AR 1 AR AR bE R

Regulatory effect of liraglutide on hypoglycemia in patients with type 1 diabetes mellitus: a meta-analysis
WANG Yan, JIN Fangxin, LI Minne, LI Rujiang, ZHANG Xueli (School of Basic Medical Sciences, Shandong
Second Medical University/Key Laboratory of Universities in Shandong, Shandong Weifang 261053, China)

ABSTRACT OBJECTIVE To systematically evaluate the regulatory effect of liraglutide on hypoglycemia in patients with type 1
diabetes mellitus (TIDM) and provide evidence for the prevention and control of hypoglycemia in the clinical treatment of TIDM.
METHODS Electronic databases including The Cochrane Library, PubMed, Embase, Web of Science, China Biology Medicine
Disc (CBM), CNKI, Wanfang database, and VIP database were searched from the inception of the databases to June 30, 2023.
The clinical randomized controlled trials (RCTs) of liraglutide on hypoglycemia in TIDM patients were screened according to
inclusion and exclusion criteria. Data extraction, grouping, and subgroup meta-analysis were conducted for the included studies.
RESULTS A total of 11 RCTs involving 1 685 patients were ultimately included. Meta-analysis results showed that treatment with
1.2 mg liraglutide could reduce the frequency of hypoglycemia in patients with TIDM [OR=0.81, 95%CI (0.74, 0.88), P<<0.01],
while treatment with 1.8 mg liraglutide could increase the frequency of hypoglycemia [OR=1.33, 95%CI (1.23, 1.44), P<<0.01].
The effect of liraglutide on hypoglycemia in patients with TIDM was not correlated with the duration of hypoglycemia [MD=
—0.29, 95%CI (—1.21, 0.63), P=0.53], and did not increase the incidence of severe hypoglycemia in these patients [OR=0.87,
95%CI (0.57, 1.33), P=0.53]. Liraglutide could reduce the levels of glycated hemoglobin [MD= —1.39, 95%CI (—2.65, —0.13),
P=0.03], weight [MD=—4.28, 95%CI ( —5.01, —3.55), P<<0.01], and body mass index [MD=—1.20, 95%CI ( —1.80,
—0.60) , P<<0.01] in them. CONCLUSIONS Liraglutide has a bidirectional regulatory effect on hypoglycemia in patients with
TIDM, which is correlated with the dose of liraglutide. An appropriate dose of liraglutide (1.2 mg) can inhibit hypoglycemia in
these patients, while an increased dose of liraglutide (1.8 mg) can promote hypoglycemia in them.

KEYWORDS liraglutide; type 1 diabetes mellitus; hypoglycemia; bidirectional regulation
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NTHRCTY,
1.1.2 W4

AN ABIRT AR T TIDM 35 .
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Meta 7387 S 5250 5 (2) TCRAR B 42 S L K ok
PEH I HELE SRR AR SOk 5 (3) HE 42 e 3R Uk (e B
R R IR AR
12 X#EeE

118 Ml & 48 K K The Cochrane Library , PubMed
Embase . Web of Science . " [E A= 4 = 2% SCHR 55 4 22
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(T/C) /i (TIC°)/% (T/C)mmol/L) (kg/m?) (TIC) kg (TIC) A HAlER
Ahrén™ (2016) ZE%  DBRCT 2% 18 206/206 450434 64.4/649 2891289 83.6/83.1 2161218 A
Ballav' (2020)° %[ DBRCT 4 1~ 2505 4401440 7979 270271 7881790 186/186 &
Dejgaard® (2016) fi%  D-BRCT 1 12 50/50 4701490 716718 303298 93.4/94.0 20,0250 %
Dejgaard"™ (2020) fE DBRCT 2% 18 nn 50.0/43.0 66.0/66.0 300290 85.0/88.0 2101200 &
Dubé™ (2018 )¢ &L DBRCT % 18 15/15 18~50¢ 74174 3050305 89.089.0 i SAEAEN S i
Frandsen™ (2015) fH DBRCT 1 12 18118 39.5/36.1 75718 108 75.8/749 183/19.6 &
Tohansen™ (2020) & DBRCT 2% 18 52153 50.1/504 66.8/65.9 290017 89.7/85.8 2120210 i
Kuhadiya® (2016) ¥H  DBRCT 1 18 1617 2.0550.0 57.0/61.0 280180 83.0/80.0 2005300 =}
Mathieu™ (2016) %4E%  DBRCT 5 18 346/347 B34 65.5/65.5 2951293 86.3/85.4 230216 =
Pieber™ (2015)° BBF D-BRCT 4 18 1414 304304 59.1/59.1 214244 42742 139139 ff
von Hermath® (2021) %% D-BRCT 54 06~18 7677 2801290 55.0/56.0 242240 4078 b5l 5]
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2.3 FELFIEFRH Meta 5347
2.3.1 IR & AE AR
SIRUAFFT™ 1 S T I MR A AR AR IS

A 45t S Bt (P<<0.01,1°=98%) , % JH B AL
BRI T 30T . Meta 70485 50 s, PR B (R U &

AR R, 22 5 4 it 2% 3 L[OR=1.01, 95%CI
(0.82,1.23),P=0.94] (& 3) . MRIEF Btk mPras s,
FH R i AT 20 434, S5 S R, R P K 1.2
mg WA (B H 1) 8 2 U A A AR Gk 221K T %) I
ZH[OR=0.81,95%C1(0.74,0.88) , P<<0.01], Ifii Fl 47 & ik
1.8 mg WAL (5F H 1Y) s I UM & 2B 000% 38 = T
Hﬁzﬁ [OR=1.33, 95%CI (1.23,1.44) , P<<0.01]( &l 4,5

) o HLAR 20 AR it GNP KT SR (8] . BMIL, B/ 22 i
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liraglutideinsulin insulin Odds Ratio 0dds Ratio

Study or Subgrouy Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Ballav C 2020 298 700 421 700 118% 0.49(0.40, 0.61] —_—
Dejgaard TF 2016 736 8400 884 8400 131% 0.82(0.74,0.90] -
Dejgaard TF 2020 1736 4004 1527 4004 132% 1.24[1.14,1.36] -
Frandsen CS 2015 605 1512 691 1512 127% 0.79(0.69,092] -
Kuhadiya ND 2016 472 1344 419 1428 125% 130(1.11,153] -
Mathieu C 2016 6185 125044 4610 126308 135% 1.36(1.31,1.42) -
Pieber TR 2015 316 392 295 420 10.0% 1.76(1.27,2.44] D —
von Herrath M 2021 3665 28728 3967 28728 134% 0.91(0.87,0.96] -
Total (95% CI) 171024 171500 100.0% 1.01(0.82, 1.23] -
Total events 12814
Heterogeneity: Tau"= 0. ua cm 20891, df= 7 (P < 0.00001); F= 98% 2 o5 3 )
Testfor overall eflect 2= 0.08 (P = 0.94) Favours [lraglutidesinsulin] Favours [insulin]
g Ay s 7 zZis
3 RIN¥ELR ST K Meta 53 HT 2R MR E
liraglutide+insulin insulin Odds Ratio Odds Ratio
Study or Subgroup Events otal Events otal Weight M-H, Random, 95% C M-H, Rand 5%
1.1.1 liraglutide 1.8mg
Dejgaard TF 2020 1736 4008 1527 4004 132% 1.24(1.14,1.36] -
Kuhadiya ND 2016 472 1344 419 1428 125% 1.30[1.11,1.53] -
Mathieu C 2016 6185 125044 4610 126308 135% 1.36(1.31,142) -
Pieber TR 2015 316 392 295 420 10.0% 1.76(1.27, 2.44]
Subtotal (95% CI) 131684 132160 49.1% 133[1.23, 1.44] *
Total events 8709
Heterogeneity: Tau®= 0.00; Chi*= 6.32, df= 3 (P = 0.10); F= 53%
Test for overall effect Z= 7.20 (P < 0.00001)
142 liraglutide 1.2mg
Dejgaard TF 2016 736 8400 884 8400 131% 082(0.74,090] -
Frandsen CS 2015 605 1612 691 1512 127% 0.79(0.69,0.92] -
Subtotal (95% CI) 9912 9912 25.7% 0.81[0.74,0.88] *
Total events 13
Heterogeneity. Tau"= 0.00; cm 011,0f=1 (P n 74, F= 0%
Test for overall effect: Z= 4.98 (P < 0.00001)
1.1.3 liraglutide others
Ballav C 2020 298 700 421 700 118% 0.49(0.40,061] —_—
von Herrath M 2021 3665 28728 3967 28728 134% 0.91 (0.67, 0.96] e
Subtotal (95% C1) 29428 20428 25.2% 0.68[0.37,1.24] ——=Cmme—
Total events 3963
Heterogeneity: Tau= 0.19; Chi*= 30.93, df= 1 (P < 0.00001); = 97%
Test for overall effect Z=1.27 (P = 0.21)
Total (95% CI) 171024 171500 100.0% 1.01[0.82, 1.23] -
Total events 14013 12814
Heterogeneity: Tau®= 0.08; Chi*= 298.91, df= 7 (P < 0.00001); = 98% 3

Testfor overall effect Z=0.08 (P = 0.94)
Testfor suboroun differences: Ch*= 75.14. df= 2 (P < 0.00001). F'= 97.3%

4 RIM#ER &R H (518 ) # Meta 5347 FR A E
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V2 A i Ry 5 JOR R it K T ST ) X R AR L B[]
KB E W (F£2),

02 05 2
Favours [liraglutide+insulin] Favours insulin]

liraglutide +insulin insulin Mean Difference Mean Difference

Study or Subgrou Mean SD_Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% C1

Dejgaard TF 2016 1 2 50 1 51 50 126%  0.00(152,152) —

Dubé MC 2018 307 15 3308 15 182% -0.30(084,024 —T

FrandsenCS2015 26 06 18 1.4 04 18 189%  120[0.87,1.53 -
JohansenNJ2020 096 08 52 082 08 53 189%  0.1410.19,047] ™

Kuhadiya ND 2016 2 1 16 4 1 17 17.5% -2.00[2.68,-1.32] I

Pieber TR 2015 07 18 14 1718 15 139% -1.00(231,031] —_—

Total (95% CI) 165 168 100.0% -0.29[-1.21,063] =

Heterogeneity Tau= 1.13; Chi*= 81.02, df=§ (P < 0.00001); F= 84% 4

! - 4 -2 2
Testfor overall effect Z= 0.62 = 0.59) Favours [ liraglutide+insulin] Favours [insulin]
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il 18mg 4 010 53 BERUEER  133(13~144) <001
l2mg 2 074 0 FEEEEE  081(074~088) <001
e 2 <00t 97 REBUBGERE  068(037~124) 021
TR <R 40 <000 96 BERLAREE  0.96(0.60~154) 088
SRE 4 <000 9 BEELAEEE  1.06(082~137) 064
BMI <Bkgm 4 <001 W BENDRNEE  087(064~118) 037
2Bkgm 4 <001 96 BEDLRURR  Lle(0.92~145) 020
BARLEE B 6 <001 96 BERLUTEE  097(074~128) 085
Zfh 2 <000 99 BEELEREE  112(075~165) 058
i sss ]
fliE 18mg 4 <001 91 WEBUEUER —074(-172~023) 014
I2mg 2 013 s6 BENURUGEE  084(-024~182) 013
Tl <A 3 <000 97 BEELEREEE 0510020~080) 063
SRR 3 039 0 FEEMMEE  002(-025~030) 088

2.3.3  JEEARIAEE A%

ST GE T AR U & A R A
FEE TG 24 ST F M (P=0.55,1°=0) , 5% FH [ 5 85007 4
RUGHATA3HT . Meta AT 45 5 /R | PRAL AR  7™ F I AR
AR, 22 5% G2 B L [OR=0.87, 95%CI
(0.57,1.33),P=0.53]([#16).

liraglutide+insulin insulin 0Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H,Fixed, 95% Cl M-H, Fixed, 95% CI
Ahrén B 2016 13 206 10 206 201% 1.32(0.57,3.08) -1
Dejgaard TF 2016 0 50 1 50 32% 0.33[0.01,821]
Dejgaard TF 2020 1 22 0 22 1.0% 314[0.12,81.35) ——
Frandsen CS 2015 1 18 0 18 1.0% 317[0.12,83.17) —
Mathieu C 2016 28 346 38 347 747%  0.72(043,1.20] —
Total (95% CI) 642 643 100.0%  0.87[0.57, 1.33] R4
Total events 43 49
Heterogeneity: Chi*= 3.04, df = 4 (P = 0.55); F= 0% 100

Testfor overal effect 2= 0,63 (° = 0.53) Favours [liraglutide+insulin] Favours (insulin]

B6 MEKMEL SR Meta D 7R K E
2.4 RELZBIERE Meta 7

INZ=ZE]
2.4.1 RIS 50} B LR R 2GR I 25 7

R T e AP ORI s VR 7 HERR SCik
T 2 RN i 2H LAl i = 2R PH 2450 A 22 S eI I 1Y
SO, QIR G 1A R B 2RI 2, 4%
SRR ICGE i F F Bt (P=0.73,1°=0) , R FH B & 50
BERHAT /M. Meta 73 B4 R o, W 2H S8 25 BBk %
R0 i, 2 5 41t 2% 3 L[OR=—0.60,
95%CI1(—1.50,0.30),P=0.19](E 7).

liraglutidesinsulin insulin Mean Difference Mean Difference

ubgrou T a tal_Wei ixed, 95% C1 ixed, 5%
Ballav C 2020 2732 151 25 2732 151 25 11%  000}837,837
Dejgaard TF 2016 32 16 50 33 15 50 22% -1.00(7.08,508 -1
Dejgaard TF 2020 25 9 2 28 7 22 35% -30007.76,1.76 —_—T
Dubé MC 2018 315 57 15 315 57 15 48%  0.00[4.08,408 T
FrandsenCS2015 345 24 18 335 36 18 201%  1.00(1.00,3.00) -
JohansenNJ2020 316 291 52 322 296 53 06% -0.60(1183,1063
Kuhadiya ND 2016 27 23 16 26 51 7 52%  100}294,4.94 e n—
Pieber TR 2015 232 79 14 232 79 15 24%  0.00[575,5.75) ey —
von Herrath 2021 22.1 3 76 233 42 77 604% -1.20(-2.36,-0.04] -
Total (95% CI) 288 282 100.0%  -0.60[-1.50,030] *
Heterogeneity: Chi*= 5.27, df = 8 (P = 0.73); F= 0% P

27, d=8 ¢ ECE 5
Testfor overall eflect 2=1.31 (° = 0.19) Favours [iraglutide+insulin] Favours (insulin]

E7 EliERZEAAFEH Meta 5K E
2.4.2  HbA.c/KF- fRE BMI ) Meta 431145

9 AFFE™ R T HbAc /K, S WF a1 A é}‘f:iJr
2 G (P<0.01, I'=98%) , 5 FH B AL AL o7 A5 78 33
AT QTSR I RGE T AR, %ﬁﬁtlﬂﬁ@‘ﬁfr”u
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PE(P<<0.01,1"=178%) , K F B AL N AR HY £ 45 43 #r 5 4
THURIF 5 R T BMI, A5 9% [B) A Ge it 2% 5
(P<<0.01, I'=94%) , & FH Bl HL % 07 A5 78 30E 47 53 47 o
Meta 73 T 45 5% 7, 050 21 £ 3 19 HbA ¢ 7K F- [MD=
—1.39, 95%CI ( —2.65, —0.13) , P=0.03] . A & [MD=
—4.28, 95%CI ( —5.01, —3.55) , P<<0.01]. BMI[MD =
—1.20,95%CI( —1.80, —0.60) , P<<0.01]¥J i & T %t
M2 (18)

n 95%
-38 16 206 01 16 206 136% -3.90F4.21,-359) -

092 31 25 013 4 25 102% 079F1.19,277)
6 756 50 -4 756 50 78%  -2.00[4.95,0.98) —_—T—
69 56 22 5 4 22 80% -1.90(4.78,098 e —
03 02 15 -02 02 15 137% -0.10(0.24,0.04] 1
622 171 18 -556 167 18 124% -0.66[1.76,0.44] —T
36 77 52 17 66 53 83% -1.90F4.65,085) e
KuhadiyaND2016  -46 16 16 -33 16 17 124% -130}239,-021] —_—
Mathieu C 2016 54 16 346 -38 16 347 136% -1.60[1.84,-1.36] -
Total (95% C) 750 753 100.0% -1.39[-2.65,-0.13] e

Heterogeneity: Tau = 3.04; Chi*= 519.14, df= 8 (P < 0.00001); F= 98%
Testfor overall eflect: Z=2.15 (P = 0.03)

A. HbA ¢ /K-

20 17.2% -
ard TF 2016 69 138 50 -07 128 50 1.8% - 3
ard TF 2020 68 21 22 -043 2 22 135% -6.37(7.58,-5.16) —

Dubé MC 2018 56 4 15 07 4 15 50% -490[7.76,-204] —_—
FrandsenCS2015  -31 06 18 11 04 18 207% -420(453,-387) -

Johansen NJ2020  -64 128 52 -22 128 53 20%  -3.90[8.80,1.00] —
KuhadyaND2016  -48 07 16 -03 05 17 202% -450}4.92,-4.08) -

Mathieu C 2016 -4 94 346 09 94 347 120% -4.90[-6.30,-350] —
Pieber TR 2015 29 29 14 04 29 15 7.7% -250F4561,-0.39) —_—
Total (95% CI) 558 562 100.0% -4.28[-5.01,-3.55] <>

Heterogeneity: Tau®= 0.64; Ch*= 36.10, df= 8 (P < 0.0001); F= 78%
Testfor overall effect Z=11.51 (P < 0.00001)

Study or Subgrouy

Ballav C 2020 048 04 25 008 05 25 268% -0.40(0565-015) —
Dubé MC 2018 2 1 15 -03 1 15 201% -1.70(242,-09] E—
FrandsenCS2015  -0.97 062 18 046 046 18 256% -143(1.79,-1.07) —_
KuhadiyaND2016  -15 03 16 -01 02 17 275% -140(1.58,-1.22) -

Total (95% CI) 74 100.0%  -1.20[-1.80,-0.60] —~—

75
Heterogeneity: Tau® = 0.33; Chi*= 46.75, df= 3 (P < 0.00001); F= 94%

- . 2 Rl 1
Testfor overall effect 7= 3.94 (P < 0.0001) Favours [liraglutide+insulin] Favours finsulin]

C.BMI

E8 HbAc. {&E BMI K Meta 5 T 2K E

2.5 HIRESHT

ISR SE 285 SR 0 AT S XA Meta 20 #T 14 4525
JRFEARIEA THURAE T . 25K B, HbA ¢ [ Meta 737
LERIEAREE , SR Mathieu ZE 2 RIFSE S L & 380N (8
ARG L (P=0.14) (K19) . BRibz 4, HoAhdg
BRI Meta 53T 45 IR0 (B B A K, B 134 Meta 43
Prés R ke (g .

liraglutidesinsulin insulin Mean Difference

Study or Subarou an__SD_Total Weight IV, Random, 95% Cl m, 95% CI
Ahrén B 2016 38 16 206 01 16 206 143% -3.90[4.21,-359] -
Ballav C 2020 092 31 25 043 4 25 123%  079F1.19,277) ]
Dejgaard TF 2016 6 756 50 -4 7.56 50 10.4%  -2.00 }4.96,0.96] S
Dejgaard TF 2020 69 56 22 -5 4 22 105% -1.90[4.78,098] — ]
Dubé MC 2018 03 02 15 02 02 15 144%  -0.10[0.24,0.04] i

622 171 18 -556 167 18 137% -0.66[1.76,0.44) T

36 77 52 17 66 53 108%  -1.90[4.65,085] I

46 16 16 -33 16 17 137% -1.30[2.39,-021] —
54 16 346 -38 16 347 0.0% -1.60[1.84,-1.36]

Total (95% CI) 404 406 100.0%  -1.36[-3.16,0.45]
Heterogeneity: Tau® = 5.89; Chi* = 483.55, df= 7 (P < 0.00001); = 99%
Testfor overall effect: Z=1.47 (P=0.14)

S’: 4 - 2 H
Favours [ liraglutide+insulin] Favours finsulin]

B9 HbA.c KBRS T AR E

2.6 KRFRRESH

it — L WU A Meta 73 BT 45 R 1 rT SR X AR I
Meta 73H7 i) 2 I AR FRtEA T A R M 08T . Egger’ s
B2 R R AR MU A A R B T2 ARG B 5 1
(] S G 4 ™ F AR B 2 A R (HbA e K AR LU
BMI 4§ Meta 73 Hr B 250 S A Aty Jo b ey (2 3) L 42
7RI Meta 73 AT Az R GE R 22 4 ] REVERL N, - IR0
(EN R e e ep S W C T E 1 e
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>120 -1 05

i {11y 134 027
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k& —034 03
BMI -082 042

SR 057 038
3 g
3.1 Fh &KX TIDM 2 E{K M58 X =8 T 1E A &
HeES5®mEER

FIHE IRAETRYT TIDM 3 2 rh e I i i i o8 15 4
HEAG . AR, RS O A TIDM &
H AR MRS Y & AR RS, [, S Frandsen 26
B AIF 5 UE S 7 6 BRIT AR5 10 T1DM B3I I A3 )
IWEPR 2R SR 15 38R S 5 {H Pieber S I 58 25 1
52 AR SRR L, RIS BRAETRYT TIDM B
AV A H90 PR AT AR IR e IR 3R KT o

AHIFFE R IN Meta S BT (B2 e RBREERS I T
FEAC L, WVRR i 3 96 2 RS R 2 RB 3 I AR 2 A 1) Sk
BW TR B AR/ (O -d) |, RIMIG IS & A= 050% , LA
G — PRGN A J5 HE1T Meta 5 91500 455
N, S0 B AR L, X0 A A TR B A AR 25 S G
GiiteEE L,

YT A Meta ZpHrREAS S BT AR, 2% TR SR & ik
TR XoF S SO P e, 3 AR A R e 0 2 R A S
J& , FFRHEA TR DGR S 2 A B o A5 R i, R R K
1.2 mg W20 (B3 H 17 A AR IR & A= 30123 1 (KT %
M2 (P<<0.01) (HAIPIE AL 1.8 mg W4H (BF H 1IR) 8%
VR IR A A4 4 A ) g 2 8 TR IR ZE (P<<0.01) , F W]
AR MRR A I AR i, EIAR SRR
I K (1.2 mg) n] 4] TIDM £ % & A= % 0B , ik
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2 i = W2 IR 1 (adenosine triphosphate , ATP ) U4 1
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