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Abstract: Objective To evaluate the safety and efficacy of irreversible electroporation (IRE) combined
with neoadjuvant chemotherapy in patients with locally advanced pancreatic cancer. Methods We searched
PubMed, Embase, Cochrane Library, Web of Science, China Biomedical Literature Database, CNKI,
Wanfang, and VIP databases for articles dated from the establishment of each database to March 2022. Meta-
analysis was performed using RevMan5.4 software. Results A total of 3970 patients with locally advanced
pancreatic cancer were enrolled in eight studies, including one randomized controlled trial, four retrospective
studies, and three prospective studies. The patients were divided into the combined therapy group with 344
patients and the chemotherapy-only group with 3626 patients. Meta-analysis showed that the overall survival
of patients in the combined therapy group was significantly higher than that in the chemotherapy-only
group (OR=4.52; 95%CI: 2.63-7.77; P<0.00001). However, no significant difference existed in the disease
control rate between the combined therapy group and the chemotherapy-only group (OR=0.58; 95%CI:
0.02-18.74; P=0.76). Moreover, no significant difference existed in the disease progression between the two
groups (OR=0.49; 95%CI: 0.23-1.02; P=0.06). The combination of neoadjuvant chemotherapy and IRE had
no significant effect on the incidence of adverse reactions of gastrointestinal reaction (OR=0.37; 95%CI:
0.10-1.34; P=0.13) and bone marrow suppression (OR=0.61; 95%CI: 0.26-1.40; P=0.24). Conclusion IRE
combined with neoadjuvant chemotherapy can remarkably improve the prognosis of patients with locally
advanced pancreatic cancer, and significantly prolong the overall survival.
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Table 1 Basic characteristics of the eight articles included in the meta-analysis
Publication Number Gender Median follow-up

Author year Country Research type of cases  (M/F) Age(years) Treatment protocols i -

[10] . Retrospective 36 19/17 60(39-80) IRE+Gemcitabine/FOLFIRINOX
He 2020 China " Jore 9 2571  60(45-87) Gemcitabine/FOLFIRINOX 19

01 g Retrospective 24 10/14 56.21(NA) IRE+Gemcitabine
i AN Cithos e 40 24/16 60.45(NA) Gemcitabine I
2] . 29  15/14 55.32(NA) IRE+Gemcitabine

Huang 2019 China - RCT 27 15/12 54.78(NA) IMRT+Gemcitabine 24

[13] g Retrospective 21 9/12 61.8(NA) IRE+AG/GS
B A lithos e 27 15/12 60.2(NA) AG/GS 2

[14] . Retrospective 33 18/15 63(45-86) IRE+Gemcitabine
Ma 2020 China " ore 35 19/16  65(39-81) Gemcitabine 40
He 191 2020 USA Prospective 167  78/89 65(26-97) IRE+Gemcitabine/FOLFIRINOX 30

cohort 3348  1665/1683 67(29-96) Gemcitabine/FOLFIRINOX
van Veld- 2020 Nether Prospective 30 18/12 62(NA)  IRE+FOLFIRINOX 2
huisen!"® lands  cohort 22 14/8 59(NA)  FOLFIRINOX
: IRE+Chemotherapy/
. 7] Prospective 54 NA 61(45-80) .

Martin 2013 USA cohort 85 NA NA Chemoradiotherapy 39

Chemotherapy/Chemoradiotherapy

Notes: M: male; F: female; NA: not available.

Random sequence generation (selection bias) _:I

Allocation concealment (selection bias) _ ‘

Blinding of participants and personnel (performance bias) _ |
Blinding of outcome assessment (detection bias) _:-
Incomplete outcome data (attrition bias) _:-

Selective reporting (reporting bias) - - B2 MAMetan tTHISE X RE

onertis [N W memmmiE

| } | Figure 2 Histogram of quality
75%  100%

0% 25% 50% deviation risk of the eight articles

. Low risk of bias D Unclear risk of bias . High risk of bias included in the meta-analysis
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He, C. B.2020 28 38 21 96 144% 92981, '
He, C. B. 2020 106 167 1406 3348 21.3% 240[1.74,3.31] -
Ma, Y. Y 2020 2 B 15 35 52% 42567 (5.23, 348.40)
Martin 2013 48 54 43 85 145% 5.62 [2.37, 13.31] -
van Veldhuisen 2020 22 30 12 2 11% 229[0.71, 7.35) T
s 2018 13 24 [} 40 11.0% 6.70 [2.05, 21.85) -
P4 2021 15 20 10 27 105% 425125, 14.50] —_—
R 2019 8 2 11 27 121% 2.38 [0.81, 6.96] ——
Total (95% CI) 304 3880 100.0% 452283, 7.77] @
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Ma, Y. Y 2020 8 3 6 35 127%  580[1.90,17.68] —
Martin 2013 39 54 73 8 127% 043 [0.18, 1,00] —
van Veldhuisen 2020 21 3 17 2 125%  265[056,1259] T
74 2019 20 24 14 40 126%  9.20[265,3257] —
A 2021 20 2 20 27 122%  T700[0.79,6224 -
RIBR 2010 2% 28 20 21 126% 2.19[0.56, 8.54] T
Total (95% CI) k1] 3880 100.0%  0.58[0.02, 18.74]
Total events 330 3540
 Tau? = 24.57; Chi* = 448.09, df = 7 (P < 0.00001); *= 98% ¢ + ' y i
0.001 01 1 10 1000
Test for overall effect: Z = 0.31 (P = 0.76) Favours [experimental] Favours [control]
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He, C. B.2020 2 3% 54 9 153% 1.22(0.56, 2.67) -
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Ma, Y. Y 2020 15 33 20 35 13.0% 0.17[0.06, 0.53] —_
Martin 2013 15 54 12 85 148% 234 1,00, 549] —
van Veldhuisen 2020 3 5 2 101% 0.38[0.08, 1.79] — T
#2010 4 24 26 40 120% 0.11[0.03, 0.38] —_— '
AR 2021 1 2 T 1% 0.14[0.02, 1.27] B —
RBR 2019 4 2 8 21 111% 0.56 [0.14, 2.25) -
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Heterogeneity: Tau® = 0.76; Chit = 26,84, df = 7 (P = 0,0003); I = 74% Bt 1 P s

Test for overall effect: Z = 1,62 (P = 0.06)
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Figure 3 Meta-analysis results of OS(A), DCR(B) and PD(C) in the combined therapy group compared with those in the

neoadjuvant chemotherapy-only group
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Test for overall effect Z= 1,51 (P=0.49)

142 Bone marrow suppression

He, C.B.2020 9 % 66 9% 118% 051023, 1.41] ]
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Test for overall effect Z=1.17 (P =024)
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Tol e U l | | |

Helerogeney: Tau*= .17, Cht= 42,02, = 0 P <0.00001) P=T6% Y .

Testforoveral et 2 =201 (P=0.4) Fevus fapsier] Foous ot

Test for suboroun differences: Chi* = 0.39. df = 1 P = 0.53). P= 0%
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BELEBMERNAEENFETRREHMetas 17

Figure 4 Meta-analysis results of adverse reactions, such as gastrointestinal reactions and bone marrow suppression, in

patients who received irreversible electroporation combined with neoadjuvant chemotherapy compared with patients who

received neoadjuvant chemotherapy alone
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