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Effect of Del Nido cardioplegia solution on myocardial protection in adult cardiac

surgery under cardiopulmonary bypass: a Meta-analysis
XU Xu, WANG Weifan, YU Min, LI Yongnan Department of Cardiac Surgery, Second Hospital of Lanzhou
University, Lanzhou, Gansu Province, 730030, China

[ Abstract | Objective To compare the efficacy of Del Nido cardioplegia solution and conventional
cardioplegia in adult patients. Methods Systematic searches were performed to identify related studies using
PubMed, EMbase, Cochrane Library, International Clinical Trials Registry Platform ( ICTRP ), Chinese
Biomedical Databases (CBM) , China National Knowledge Infrastructure Database ( CNKI) , Wanfan Database
and China Science and Technology Periodical Database ( VIP). After testing for heterogeneity of all the
eligible studies, a total of 10 studies were included. Results Cardiopulmonary bypass and cross-clamp time
were significantly shorter in the Del Nido group than conventional cardioplegia group [ mean difference (MD) .
-7.32,95% CI. -13.72~-0.92, P=0.03; MD: -5.63, 95%CI.-9.70~-1.55, P=0.007]. During
the operation, cardioplegia volume and blood glucose level were lower in the Del Nido group (MD. —555.34,
95%CI ; —784.02~-326.65, P<0.000 01; MD: -61.17, 95%CI. —78. 43 ~-43.91, P<0.000 01). The
patients of the Del Nido group had significantly shorter length of intensive care unit stay than those of the other
group (MD: -0.50, 95%CI. —0.85~-0.15, P<0.005). There were no statistical differences in myocardial
enzymes, postoperative inotropic support, ventilation time, atrial fibrillation, hospital, and mortality between
the 2 groups. Conclusion Del Nido cardioplegia solution is superior to the conventional one in shortening the
cardiopulmonary bypass time and block the aorta time, but yielding similar short-term clinical outcomes for

adult cardiac surgery.
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del Nido conventional cardioplegia Mean Difference Mean Difference

Study or Subaroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random. 95% Cl

Guajardo 2016 64.09 2127 134 63.74 23.9 230 11.0% 0.35[-4.39, 5.09] T

Kim 2016 158 68 39 162 58 39 3.6% -4.00[-32.05, 24.05]

Mick 2014 (A) 56 18 85 70 24 85 10.4% -14.00 [-20.38, -7.62] e

Mick 2014 (M) 98 33 110 100 34 110  9.5% -2.00 [-10.85, 6.85] e

Ota 2016 71 16 54 84 28 54  9.6% -13.00[-21.60, -4.40] -

Timek 2016 88.5 28.9 82 91.9 247 82 9.8% -3.40 [-11.63, 4.83] /T

Yammine 2015 84 47 79 87 25 79 84% -3.00 [-14.74, 8.74] -

Yerebakan 2014 66 12 40 96 20 40 10.1% -30.00 [-37.23, -22.77] -

EhedY 2018 100.54 275 96 102.64 29.82 9%  9.8% -2.10[-10.21, 6.01] =

LF5N 2019 139.8 231 44 137.1 242 40  9.0% 2.70 [-7.44, 12.84] "

gk RIF 2018 91.98 426 92 100.23 31.38 86 8.7% -8.25[-19.19, 2.69] N

Total (95% ClI) 855 941 100.0% -7.32[-13.72, -0.92] <>

Heterogeneity: Tau? = 91.48; Chi? = 61.95, df = 10 (P < 0.00001); I> = 84% _5‘0 _2‘5 0 2'5 5'0

Test for overall effect: Z = 2.24 (P = 0.03) del Nido conventional cardioplegia
del Nido conventional cardioplegia Mean Difference Mean Difference

Study or Subgroup Mean SD_Total Mean SD Total Weight 1V, Random. 95% CI IV, Random. 95% CI

Guajardo 2016 514 2045 134 51.33 20 230 11.3% 0.07 [-4.25, 4.39] 1

Kim 2016 97 42 39 101 41 39 3.6% -4.00[-22.42, 14.42]

Mick 2014 (A) 44 14 85 56 19 85 10.8% -12.00[-17.02,-6.98] — %

Mick 2014 (M) 67 22 110 71 23 110  10.1% -4.00 [-9.95, 1.95] - I

Ota 2016 52 14 54 60 16 54 10.3%  -8.00[-13.67,-2.33] -

Timek 2016 705 228 82 74.2 20.9 82 9.6% -3.70 [-10.39, 2.99] - 1

Yammine 2015 65 26 79 70 24 79 8.8% -5.00 [-12.80, 2.80] -

Yerebakan 2014 58 14 40 79 21 40 8.7% -21.00[-28.82,-13.18] — &

%X 2018 55.5 25 96 50 24.75 96 9.3% 5.50 [-1.54, 12.54] A

L5 2019 894 175 44 90.9 18.9 40 8.8% -1.50 [-9.31, 6.31] - T

7k KIT 2018 61.74 25.23 92 69.91 27.14 86 8.8% -8.17 [-15.88, -0.46] —

Total (95% Cl) 855 941 100.0%  -5.63 [-9.70, -1.55] o

Heterogeneity: Tau? = 33.58; Chi? = 40.05, df = 10 (P < 0.0001); 12 = 75% t f f y

Test for overall effect: Z = 2.70 (P = 0.007) L O

del Nido conventional cardioplegia

del Nido conventional cardioplegia Mean Difference Mean Difference

Study or Subgroup Mean SD_Total Mean SD Total Weight IV, Random. 95% ClI 1V, Random, 95% CI

Guajardo 2016 810.08 127.55 134 1,136.96 292.38 230 15.3% -326.88 [-370.40, -283.36] Ead

Kim 2016 1,420 485 39 2,237 888 39 11.9% -817.00 [-1134.55, -499.45] ——

Ota 2016 1,030 301 54 1,157 281 54 14.8% -127.00 [-236.83, -17.17] ==

Timek 2016 1,090 231.4 82 3,307 1,171 82 12.9% -2217.00 [-2475.35, -1958.65]

Yerebakan 2014 954 235 40 1,062 198 40 15.0% -108.00 [-203.23, -12.77] T

FiIREL 2018 1,215.73 266.57 96 1,411.25 367.69 96 15.0% -195.52 [-286.37, -104.67] -

5k KIT 2018 1,230 231 92 1,620 242 86 15.2% -390.00 [-459.60, -320.40] =

Total (95% Cl) 537 627 100.0% -555.34 [-784.02, -326.65] -

Heterogeneity: Tau? = 88541.29; Chi = 258.58, df = 6 (P < 0.00001); I* = 98% '_1000 _5‘00 0 560 1000‘

Test for overall effect: Z = 4.76 (P < 0.00001)
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del Nido conventional cardioplegia Mean Difference Mean Difference
r r Mean D Total Mean D Total Wei IV, Fix % Cl v Fi:%s_s%Cl
Mick 2014 (A) 0.19 0.24 85 0.21 0.27 85 72.7% -0.02[-0.10, 0.06]
Mick 2014 (M) 0.37 042 110 0.4 0.61 110 22.4% -0.03[-0.17,0.11] — W
Timek 2016 0.7 1.27 82 0.56 0.48 82 5.0% 0.14[-0.15,0.43] ]
Total (95% CI) 277 277 100.0% -0.01[-0.08, 0.05] ’
Heterogeneity: Chi? = 1.13, df = 2 (P = 0.57); 1= 0% g y y y t
e e e = 8 (P(= 0.67) ) o8 42 B 926 06
del Nido conventional cardioplegia A
del Nido conventional cardioplegia Mean Difference Mean Difference
r Subgrou Mean D Total Mean D Total Weight 1V, Ran 5% Cl V. Ra_ndolm 95% Cl
Kim 2016 9.8 123 39 16 25.1 39 42% -6.20[-14.97, 2.57]
EpeEl 2018 2.66 0.59 96 2.69 0.46 96 34.2% -0.03 [-0.18, 0.12]
L7510 2019 22 053 44 4.59 0.76 40 34.0% -2.39[-2.67, -2.11] "
Kk RIF 2018 8.12 4.33 92 11.03 6.33 86 27.6% -2.91[-4.51,-1.31] e
Total (95% CI) 271 261 100.0% -1.89 [-3.80, 0.03]
Heterogeneity: Tau? = 2.78; Chi? = 218.83, df = 3 (P < 0.00001); 2 = 99% f t ' t y
Test for overall effect: Z = 1.93 (P = 0.05) B S T R
del Nido conventional cardioplegia B
del Nido conventional cardioplegia Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random. 95% CI IV, Random. 95% Cl
Yammine 2015 243 104 79 227 8.7 79 52.4% 1.60 [-1.39, 4.59]
E 4l 2018 51.561 11.69 96 53.37 11.8 96 47.6% -1.86 [-5.20, 1.48]
Total (95% CI) 175 175 100.0% -0.05 [-3.43, 3.34]
Heterogeneity: Tau? = 3.37; Chiz = 2.29, df = 1 (P = 0.13); I = 56% ‘ t ' f ‘
Test for overall effect: Z = 0.03 (P = 0.98) o = & o0& W o
del Nido conventional cardioplegia C

A L45% & T(CTnT) ;B: L4575 & 1(CTnl) ;C: MUBR I B F) T MB(CK-MB)

B3 ASEA T ASER I FAEMESR TE MB LLRIHRWE

del Nido conventional cardioplegia Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Random, 95% CI IV, Random, 95% CI
Mick 2014 (A) 170 31 85 240 41 85 34.5% -70.00 [-80.93, -59.07] -
Mick 2014 (M) 180 37 110 250 60 110 32.4% -70.00 [-83.17, -56.83] -
Timek 2016 164.5 44 82 207.8 374 82 33.1% -43.30[-55.80, -30.80] -
Total (95% CI) 277 277 100.0% -61.17 [-78.43, -43.91] 2

o Bi= - Chiz = = = . |2 = 830 t t t t
Heterogeneity: Tau? = 193.94; Chi? = 12.07, df = 2 (P = 0.002); I* = 83% 100 -50 0 50 100

Test for overall effect: Z = 6.94 (P < 0.00001)
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del Nido conventional cardioplegia Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Fixed, 95% CI 1V, Fixed, 95% CI
Yammine 2015 47 5.2 79 5.3 43 79 82.6% -0.60 [-2.09, 0.89] i
Yerebakan 2014 306 47 40 44.7 87 40  0.2% -14.10[-44.74, 16.54]
FKRIF 2018 20.7 10.6 92 225 115 86 17.2% -1.80 [-5.06, 1.46] AN
Total (95% Cl) 211 205 100.0% -0.83 [-2.19, 0.52] ¢
Heterogeneity: Chi = 1.15, df = 2 (P = 0.56); I = 09 t t y t
Test fogr] evmnl stk Zm 121 (P(= 0.23) FrEmom -0 2 b s 50
del Nido conventional cardioplegia
del Nido conventional cardioplegia Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H. Fixed. 95% CI M-H. Fixed. 95% CI
Mick 2014 (A) 44 85 40 85 23.5% 1.21 [0.66, 2.20] E
Mick 2014 (M) 34 110 32 110 26.9% 1.09[0.61, 1.94]
Ota 2016 11 54 13 54 12.6% 0.81[0.32, 2.00] D
Yammine 2015 24 79 20 79 17.0% 1.29 [0.64, 2.59] N R
Yerebakan 2014 28 40 26 40 9.5% 1.26 [0.49, 3.21] -
751 2019 4 44 9 40 10.4% 0.34 [0.10, 1.22] - I
Total (95% CI) 412 408 100.0% 1.05[0.78, 1.42] L 4
Total events 145 140 . . . .
Heterogeneity: Chiz = 3.98, df =5 (P = 0.55); I? = 0% ! ! ! !
Test fo? overZII effect: Z=0.34 (P(= 0.74) ) 8.05 0.2 : 1 ; 5 .20 :
del Nido conventional cardioplegia
del Nido conventional cardioplegia Odds Ratio Odds Ratio
Study or Subgroup _ Events Total Events Total Weight M-H. Random, 95% CI M-H. Random. 95% ClI
Guajardo 2016 10 134 96 230 12.3% 0.11[0.06, 0.23] -
Kim 2016 14 39 12 39 10.7% 1.26 [0.49, 3.24] — =
Mick 2014 (A) 30 85 27 85 12.7% 1.17 [0.62, 2.22] -
Mick 2014 (M) 35 110 32 110  13.0% 1.14 [0.64, 2.02] i
Ota 2016 20 54 18 54 11.7% 1.18 [0.53, 2.59] -
Timek 2016 26 82 22 82 12.4% 1.27 [0.65, 2.49] T
Yammine 2015 18 79 20 79 121% 0.87[0.42, 1.81] e
Yerebakan 2014 13 40 16 40 10.9% 0.72[0.29, 1.80] - 1
HIE 2018 0 96 0 96 Not estimable
K RIT 2018 2 92 1 86 4.2% 1.89[0.17, 21.21]
Total (95% CI) 811 901 100.0% 0.83 [0.47, 1.49]
Total events 168 244
o = . i3 = = .12 = 790 ; t T t i
Heterogeneity: Tau? = 0.59; Chi? = 38.63, df = 8 (P < 0.00001); I = 79% 002 01 1 10 50

Test for overall effect: Z = 0.62 (P = 0.53)

del Nido conventional cardioplegia
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conventional cardioplegia

del Nido

Mean Difference

Mean Difference

95% CI 1V, Random. 95% CI

udy o ubgroup n L a lean D a g Random

Guajardo 2016 6 3.57 134 6.45 3.25 230 14.1% -0.45[-1.19, 0.29] = = |

Ota 2016 26 21 54 8.7 3.9 54  7.1% -1.10[-2.28, 0.08] ¢

Timek 2016 13 14 82 1.6 2.3 82 18.4% -0.30 [-0.88, 0.28] - 1

Yammine 2015 1.1 1 79 1.9 1.3 79 27.0%  -0.80[-1.16, -0.44] =

Yerebakan 2014 4 3 40 7.5 14 40 0.6% -3.50 [-7.94, 0.94] 4

FIIREL 2018 2 0 96 2 1 96 Not estimable

K RITF 2018 15 0.6 92 17 0.9 86 32.8% -0.20 [-0.43, 0.03] —

Total (95% CI) 577 667 100.0%  -0.50 [-0.85, -0.15] -

Heterogeneity: Tau? = 0.08; Chiz = 11.04, df = 5 (P = 0.05); I? = 55% 1 0 e b 0‘5 1

Test for overall effect: Z=2.81 (P = 0.005) del VNido convéntional cardioplegia A
del Nido conventional cardioplegia Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI

Ota 2016 8.3 10.6 54 8.8 8.1 54  3.3% -0.50[-4.06, 3.06]

Timek 2016 73 46 82 73 6.3 82 14.6%  0.00[-1.69, 1.69] -1

Yammine 2015 7 3 79 7 3 79 47.6%  0.00 [-0.94, 0.94] ——

Yerebakan 2014 12.4 9 40 20.2 24 40 0.7% -7.80[-15.74, 0.14] ¢

Tk KIT 2018 131 34 92 13.6 4.1 86 33.8% -0.50[-1.61, 0.61] — &

Total (95% Cl) 347 341 100.0% -0.24 [-0.88, 0.41] ?

Heterogeneity: Chi? = 4.04, df = 4 (P = 0.40); I = 1% 4 2 L 2 j‘

Testiorioverall effect:2 =0.2/(F=0.47) del Nido conventional cardioplegia B
del Nido conventional cardioplegia Odds Ratio Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H. Fixed. 95% CI M-H. Fixed, 95% CI

Guajardo 2016 1 134 1 230 15.7% 1.72[0.11, 27.75] "

Kim 2016 1 39 0 39 10.4% 3.08[0.12, 77.91]

Mick 2014 (A) 0 85 0 85 Not estimable

Mick 2014 (M) 0 110 0 110 Not estimable

Ota 2016 0 54 0 54 Not estimable

Timek 2016 0 82 0 82 Not estimable

Yammine 2015 3 79 2 79 41.5% 1.52[0.25, 9.35] —

Yerebakan 2014 1 40 0 40 10.4% 3.08[0.12, 77.80]

i 2018 0 96 0 96 Not estimable

7k RIF 2018 1 92 1 86 22.0% 0.93[0.06, 15.17]

Total (95% CI) 811 901 100.0% 1.75[0.56, 5.42]

Total events 7 4

Heterogeneity: Chi? = 0.45, df = 4 (P = 0.98); 12 = 0% 0{0 ] of ] ] 1‘0 ] 0’0

Test for overall effect: Z = 0.96 (P = 0.34) del Nido  conventional cardioplegia
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PR#25%, B8R Del Nido (0> 453538 0 T L O LR
PE A BLES L IETF-A R 1 AR IE AL, Del
Nido Y& BLYHE A S50 E] AT 35 90 min, 7 #4456 /5 CPB
FI ) 760 == 25 ik EL U s B, DA T i/ i, A R A
WA — s g, Hofth T 40 5 A O A 2R
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