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Supplemental Table S1. PRISMA 2020 main checklist

Section and | Item | Checklist item Location
Topic # where items
is reported
TITLE
Title | 1 | Identify the report as a systematic review. Pg 1 at MS
ABSTRACT
Abstract | 2 | See the PRISMA 2020 for Abstracts checklist. Pg1atMS
INTRODUCTION
Rationale 3 Describe the rationale for the review in the context of existing knowledge. Pg 2 at MS
Objectives 4 Provide an explicit statement of the objective(s) or question(s) the review addresses. Pg 3 at MS
METHODS
Eligibility 5 Specify the inclusion and exclusion criteria for the review and how studies were grouped for Pg 4 at MS
criteria the syntheses.
Information 6 Specify all databases, registers, websites, organizations, reference lists and other sources Pg 4 at MS
sources searched or consulted to identify studies. Specify the date when each source was last
searched or consulted.
Search 7 Present the full search strategies for all databases, registers and websites, including any Table S2
strategy filters and limits used.
Selection 8 Specify the methods used to decide whether a study met the inclusion criteria of the review, Pg 4-5 at
process including how many reviewers screened each record and each report retrieved, whether they MS
worked independently, and if applicable, details of automation tools used in the process.
Data 9 Specify the methods used to collect data from reports, including how many reviewers Pg 4-5 at
collection collected data from each report, whether they worked independently, any processes for MS
process obtaining or confirming data from study investigators, and if applicable, details of automation
tools used in the process.
Data items 10a List and define all outcomes for which data were sought. Specify whether all results that were Pg 5 at MS
compatible with each outcome domain in each study were sought (e.g. for all measures, time
points, analyses), and if not, the methods used to decide which results to collect.
10b List and define all other variables for which data were sought (e.g. participant and intervention Pg 5 at MS
characteristics, funding sources). Describe any assumptions made about any missing or and Table 1
unclear information. and S3
Study risk of | 11 Specify the methods used to assess risk of bias in the included studies, including details of the | Pg 7 at MS,
bias tool(s) used, how many reviewers assessed each study and whether they worked Figure 2,
assessment independently, and if applicable, details of automation tools used in the process. Tables S3
and S7
Effect 12 Specify for each outcome the effect measure(s) (e.g. risk ratio, mean difference) used in the Pg 7-8 at
measures synthesis or presentation of results. MS
Synthesis 13a Describe the processes used to decide which studies were eligible for each synthesis (e.g. Pg 5-6 at
methods tabulating the study intervention characteristics and comparing against the planned groups for MS, Table
each synthesis (item #5)). S3
13b Describe any methods required to prepare the data for presentation or synthesis, such as Pg 5-6 at
handling of missing summary statistics, or data conversions. MS
13c Describe any methods used to tabulate or visually display results of individual studies and Pg 7-8 and
syntheses. Table 1
13d Describe any methods used to synthesize results and provide a rationale for the choice(s). If Pg 7-8 at
meta-analysis was performed, describe the model(s), method(s) to identify the presence and MS
extent of statistical heterogeneity, and software package(s) used.
13e Describe any methods used to explore possible causes of heterogeneity among study results Pg 6 at MS
(e.g. subgroup analysis, meta-regression).
13f Describe any sensitivity analyses conducted to assess robustness of the synthesized results. Pg 6 at MS
Reporting 14 Describe any methods used to assess risk of bias due to missing results in a synthesis Pg 7 at MS
bias (arising from reporting biases).
assessment




Certainty 15 Describe any methods used to assess certainty (or confidence) in the body of evidence for an Pg 7 at MS
assessment outcome.
RESULTS
Study 16a Describe the results of the search and selection process, from the number of records Pg 9 at MS
selection identified in the search to the number of studies included in the review, ideally using a flow and Figure 1
diagram.
16b Cite studies that might appear to meet the inclusion criteria, but which were excluded, and Pg 9 at MS,
explain why they were excluded. Table S4
Study 17 Cite each included study and present its characteristics. Table 1
characteristic
S
Risk of bias 18 Present assessments of risk of bias for each included study. Figure 2
in studies
Results of 19 For all outcomes, present, for each study: (a) summary statistics for each group (where Pg 9-11 at
individual appropriate) and (b) an effect estimates and its precision (e.g. confidence/credible interval), MS
studies ideally using structured tables or plots.
Results of 20a For each synthesis, briefly summarize the characteristics and risk of bias among contributing Pg 9-11 at
syntheses studies. MS
20b Present results of all statistical syntheses conducted. If meta-analysis was done, present for Fig 3-5,
each the summary estimate and its precision (e.g. confidence/credible interval) and measures Fig S1-S11
of statistical heterogeneity. If comparing groups, describe the direction of the effect.
20c Present results of all investigations of possible causes of heterogeneity among study results. Fig S4-S11
20d Present results of all sensitivity analyses conducted to assess the robustness of the Pg 10-11 at
synthesized results. MS
Reporting 21 Present assessments of risk of bias due to missing results (arising from reporting biases) for Pg 11-12 at
biases each synthesis assessed. MS
Certainty of 22 Present assessments of certainty (or confidence) in the body of evidence for each outcome Table S6
evidence assessed. and S7
DISCUSSION
Discussion 23a Provide a general interpretation of the results in the context of other evidence. Pg 13-14 at
MS
23b Discuss any limitations of the evidence included in the review. Pg 13-16 at
MS
23c Discuss any limitations of the review processes used. Pg 16 at MS
23d Discuss implications of the results for practice, policy, and future research. Pg 15-16 at
MS
OTHER INFORMATION
Registration | 24a Provide registration information for the review, including register name and registration Pg 4 at MS
and protocol number, or state that the review was not registered.
24b Indicate where the review protocol can be accessed, or state that a protocol was not Pg 4 at MS
prepared.
24c Describe and explain any amendments to information provided at registration or in the NA
protocol.
Support 25 Describe sources of financial or non-financial support for the review, and the role of the Pg 16 at MS
funders or sponsors in the review.
Competing 26 Declare any competing interests of review authors. Pg 16 at MS
interests
Availability of | 27 Report which of the following are publicly available and where they can be found: template Pg 16 at MS
data, code data collection forms; data extracted from included studies; data used for all analyses; analytic
and other code; any other materials used in the review.
materials

Abbreviations: MS, manuscript.




Supplemental Table S2. Details of search strategy

Database Search strategy
(surgery OR surgical OR operative OR "Postoperative Period" [mh] OR
anesthesia OR "Anesthesia Recovery Period"[mh] OR "Surgical Procedures,
Operative"[mh]) AND (continuous OR infusion OR "constant rate" OR

pubMed | Maintenance) AND (analgesia OR analgesic OR "pain relief* OR "pain score” OR
pain [mh] OR "Analgesics, Opioid/therapeutic use" [mh] OR "Pain Management"
[mh]) AND (Epidural OR peridural OR extradural OR "Analgesia, Epidural’[mh])
AND (sequential OR intermittent OR programmed OR PIEB OR pib)
(surgery OR surgical OR operative OR ‘Postoperative Period’/exp OR anesthesia
OR ‘Anesthesia Recovery Period’/exp OR ‘Surgical Procedures, Operative’/exp)
AND (continuous OR infusion OR ‘constant rate’ OR maintenance) AND

Embase | (@nalgesia OR analgesic OR ‘pain relief OR ‘pain score’ OR pain/exp OR
‘Analgesics, Opioid/therapeutic use’’exp OR ‘Pain Management’/exp) AND
(Epidural OR peridural OR extradural OR ‘Analgesia, Epidural’’exp) AND
(sequential OR intermittent OR programmed OR PIEB OR pib)
#1 MeSH descriptor: [Postoperative Period] explode all trees
#2 MeSH descriptor: [Anesthesia Recovery Period] explode all trees
#3 MeSH descriptor: [Surgical Procedures, Operative] explode all trees
#4 MeSH descriptor: [Pain] explode all trees
#5 MeSH descriptor: [Analgesics, Opioid] explode all trees

Cochrane | #6 MeSH descriptor: [Pain Management] explode all trees

Library | #7 MeSH descriptor: [Analgesia, Epidural] explode all trees

#8 (surgery OR surgical OR operative OR #1 OR anesthesia OR #2 OR #3)
AND (continuous OR infusion OR "constant rate” OR maintenance) AND
(analgesia OR analgesic OR "pain relief* OR "pain score" OR #4 OR #5 OR #6)
AND (Epidural OR peridural OR extradural OR #7) AND (sequential OR
intermittent OR programmed OR PIEB OR pib)




Supplemental Table S3. Heterogeneous outcome availability and interpretation

Study Pain scale Pain time Hypotension PONV Satisfaction
Avinash 2024 VAS 0-10 Hours - - -
NRS 0-10 Hours 120% baseline or | Nausea NRS 0-10
Bang 2024 MAP < 65 mmHg
Duncan 1998 VAS 0 - 100 Hours - - 4-point scale
. . VAS 0 - 100 POD 120% baseline; PONV -
Higashi 2019 SBP < 90 mmHg*
Po-Yi 2020 mBPI 0 - 10 Hours MAP <60 mmHg | Nausea | 0- 100 scale
Satomi 2018 NRS 0 - 10 Hours NI - -
Su-sung 2022 VAS 0-10 POD - Nausea -
Wang 2022 NRS 0 - 10 Hours - PONV -
Wiesmann 2018 NRS 0 - 10 POD Need for Naugga; NRS 0 - 10
vasopressors Vomiting*
Xiaofei 2022 VAS 0 - 100 Hours 120% baseline or | Vomiting VAS 0-10
SBP <90 mmHg
Interpretation
Pain Scale Any continuous numerical scale was accepted.
POD were converted to “hours” whenever possible:
- Higashi et al: all other outcomes were measured at 36h, we considered POD
1 as a 36h interval.
- Wiesmann et al did not specify time of surgery and defined time of evaluation
Pain time vaguely as “evening”, thus it was excluded from analysis.

Su-sung et al informed surgery time as “the first scheduled in the morning to
match the investigation time” and evaluation was performed at “day” from 9-
11 AM and at “night” from 9-11 PM, thus POD 0 night, POD 1 day, POD 1
night and POD 2 day were considered approximate to 12, 24, 36, and 48h
respectively.

Hypotension

Any criteria were accepted.
*Higashi et al presented two separate outcomes for hypotension: “SBP < 90
mmHg” was chosen as a more common criterion

PONV

Any criteria were accepted.
*Wiesmann et al presented PONV as two separate outcomes: “nausea” was
chosen as a more common criterion.

Satisfaction

Any continuous numerical scale was accepted.
Duncan et al. was excluded for presenting a categorical scale.

Supplemental Table S3. Availability and interpretation of outcomes with heterogeneous definitions. VAS:

visual analog scale. NRS: numerical rating scale. mBPI: modified brief pain inventory. POD:

postoperative day. MAP: mean arterial pressure. SBP: systolic blood pressure. PONV: postoperative

nausea and vomiting. NI: not informed.




Supplemental Table S4. Follow-up duration of each outcome

Study

Opioid
consumption

PCEA

Total epidural
volume

Satisfaction

Pruritus Hypotension

Motor
block

Paresthesia

Urinary
retention

PONV

Avinash
2024
Bang
2024
Duncan
1998
Higashi
2019
Po-Yi
2020
Satomi
2018
Su-sung
2022
Wang
2022
Wiesmann
2018
Xiaofei
2022

4 hours

24 hours

48 hours

48 hours

24 hours

36 hours

24 hours

36 hours

24 hours

48 hours

48 hours

48 hours

36 hours

36 hours

24 hours

12 hours

24 hours

40 hours

72 hours

48 hours

48 hours

36 hours

24 hours

48 hours

36 hours

48 hours

24 hours

48 hours

24 hours

36 hours

24 hours

12 hours

24 hours

48 hours

12 hours

36 hours

24 hours

24 hours

24 hours

24 hours

48 hours

36 hours

48 hours

36 hours

36 hours

36 hours

36 hours

36 hours

24 hours

3 hours

48 hours

48 hours

12 hours

36 hours

Supplemental Table S4. Characteristics of follow-up duration of each applicable outcome administrations. PONV: postoperative nausea and vomiting. PCEA:

patient-controlled epidural analgesia.




Supplemental Table S5. Excluded studies and reasons for exclusion

Excluded study | Reason for exclusion

Prien (2018) Abstract only

Jinaworn (2024) | Abstract only

Komatsu (1998) | Wrong intervention: there was only CEI infusion during nighttime and
there was no PIEB group.

Kang (2013) Methodological concerns: publication as a letter to the editor, no
information regarding peer review, and controversial data (no
clarification on whether the short data interval represents standard
error or standard deviation).

Supplemental Table S5. Details on study exclusion. CEIl: continuous epidural infusion; PIEB:

programmed intermittent epidural bolus.



Supplemental Table S6. GRADE Evidence Profile

. Certamty Importance
Ne of . Risk of . . . Other Relative Absolute
Rest pain at 24 hours (Scale from: 0 to 10)
8 randomised | not serious serious?® serious® not serious none 274 268 - MD 0.45 lower [1:]0]0) CRITICAL
trials (0.99 lower to 0.1 Low?P
higher)
Movement pain at 24 hours (Scale from: 0 to 10)
4 randomised | not serious serious?® serious® serious® none 145 147 - MD 0.88 lower 10]0]0) CRITICAL
trials (2.07 lower to 0.32 Very
higher) low?Pd
Opioid rescue analgesia consumption (assessed with: oral morphine milligram equivalent)
5 randomised | not serious not serious serious® very serious® none 171 161 - MD 0 mg [10]0]0) IMPORTANT
trials (0.4 lower to 0.4 Very low®®
higher)
Total epidural volume
7 randomised | not serious serious? serious® not serious none 264 254 - MD 7.31 mL lower o000 NOT
trials (13.7 lower to 0.92 Low?® IMPORTANT
lower)
Hypotension
6 randomised | not serious not serious Very not serious none 37/242 20/231 RR 1.71 61 more per 1.000 [110]0) IMPORTANT
trials serious®® (15.3%) (8.7%) (1.05to (from 4 more to 154 LowP*
2.78) more)
Postoperative nausea and vomiting (PONV)
8 randomised | not serious not serious Very not serious none 81/306 73/295 RR 1.00 0 fewer per 1.000 [2110]@) IMPORTANT
trials serious®® (26.5%) (24.7%) (0.76 to (from 59 fewer to 77 LowP®
1.31) more)
Patient satisfaction (Scale from: 0 to 100)
4 randomised | not serious serious? serious® serious? none 193 181 - MD 3.7 higher 10100 IMPORTANT
trials (7.98 lower to 15.39 Very
higher) low?bd

Cl: confidence interval; MD: mean difference; RR: risk ratio; PIEB: programmed intermittent epidural bolus; CEIl: continuous epidural infusion.
Explanations

a. High heterogeneity; b. The included studies involved heterogeneous populations and surgical procedures; c. There was variability in the definition of outcomes; d. Analysis contains few studies; e. Possible small-study effect.




Supplemental Table S7. GRADE Summary of Findings

PIEB analgesia compared to CEl, associated with PCEA, in postoperative analgesia

Patient or population: adult patients Setting: postoperative period Intervention: PIEB with PCEA Comparison: CEl with PCEA

Anticipated absolute effects’ (95% Cl) Relative Ne of Certainty of

effect participants | the evidence

Outcomes Risk with CEI Risk with PIEB L)) (CLUGIES)) (GRADE) Comments

] The evidence suggests that programmed
The meanrest painat  MD 0.45 lower

Rest pain at 24 hours 542 intermittent epidural analgesia results in
24 hours ranged from (0.99 lower to 0.1 - 6600 ) .p . 9 .
Scale from: 0 to 10 ] (8 RCTs) Low?® little to no difference in rest pain at 24
1.27to 4.71 higher) h
ours.

The mean movement

Movement pain at 24 _ MD 0.88 lower The evidence is very uncertain about the
pain at 24 hours 292 1010]0) _ _ )
hours (2.07 lower to - effect of programmed intermittent epidural
ranged from 3.87 to ) (4 RCTs) Very low®> ) )
Scale from: 0 to 10 a1 0.32 higher) analgesia on movement pain at 24 hours.
Opioid rescue The mean opioid MD 0 BOOQ  The evidence is very uncertain about the
. ) mg . . .
analgesia rescue analgesia 332 Very low”® effect of programmed intermittent epidural
. ) (0.4 lower to 0.4 - ) o )
consumption consumption ranged higher) (5 RCTs) analgesia on opioid rescue analgesia
igher .
assessed with: OMME  from 0 to 39.68 mg consumption.
The mean total MD 7.31 mL ) ) )
. Programmed intermittent epidural
. epidural volume lower 518 131010) i ) ) )
Total epidural volume - analgesia may result in a slight reduction
ranged from 53.79 to (13.7 lower to (7 RCTs) Low®® ) )
in total epidural volume.
352.68 mL 0.92 lower)
RR1.71 Programmed intermittent epidural
_ 148 per 1.000 13 @00 J P
Hypotension 87 per 1.000 (1.05to analgesia may be associated with an
(91 to 241) (6 RCTs) LowP® . . .
2.78) increased incidence of hypotension.
. RR 1.00 Programmed intermittent epidural
Postoperative nausea 247 per 1.000 601 S11@) 9 P
. 247 per 1.000 (0.76 to analgesia may not increase/reduce
and vomiting (PONV) (188 to 324) (8 RCTs) Low"® , .
1.31) postoperative nausea and vomiting.
. . . The mean patient MD 3.7 higher The evidence is very uncertain about the
Patient satisfaction s 9 374 OO0 Y
satisfaction ranged (7.98 lower to - effect of programmed intermittent epidural
Scale from: 0 to 100 . (4RCTS)  very low* . . N
from 80 to 100 15.39 higher) analgesia on patient satisfaction.

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the
intervention (and its 95% CI); CI: confidence interval; MD: mean difference; RR: risk ratio; PIEB: programmed intermittent epidural bolus; CEI: continuous

epidural infusion; PCEA: patient-controlled epidural analgesia.

GRADE Working Group grades of evidence

High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.

Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a
possibility that it is substantially different.

Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.

Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.

Explanations

a. High heterogeneity

b. The included studies involved heterogeneous populations and surgical procedures.
c. There was variability in the definition of outcomes.

d. Analysis contains few studies.

e. Possible small-study effect.



Supplemental Figure S1. Movement-related pain at 36 hours

PIEB CEI Mean Difference
Study mean SD Total mean SD Total Weight MD 95% ClI IV, Random, 95% CI
Bang 2024 268 1.74 37 498 1.44 37 39.7% -2.30 [-3.03; -1.57] B
Higashi 2019 529209 21 472225 21 34.7% 0.57 [-0.74; 1.88]
Xiaofei 2022 437 163 60 538875 60 257% -1.01 [-3.26; 1.24] —8—
Total (95% Cl) 118 118 100.0% -0.97 [-2.79; 0.84] -
Prediction interval [-8.28; 6.33]
Heterogeneity: Tau® = 2.0257; Chi’ = 14.30, df = 2 (P = 0.0008); I° = 86.0% ' '
Test for overall effect: Z =-1.05 (P = 0.293) -5 0 5

Favors PIEB Favors CEI

Figure S1. Forest plots comparing PIEB and CEIl (both associated with patient-controlled epidural
analgesia - PCEA) on postoperative movement-related pain (defined as pain elicited by movement), on
a 0-10 scale, at 36 hours. CEIl: continuous epidural infusion; PIEB: programmed intermittent epidural

bolus.



Supplemental Figure S2. Remaining continuous secondary outcomes
A. Total PCEA administrations

PIEB CEl Mean Difference
Study mean SD Total mean SD Total Weight MD 95% CI IV, Random, 95% CI
Bang 2024 9.31 10.41 37 17.55 20.05 37 122% -8.24 [-15.52; -0.96] -
Duncan 1998 3.00 10.41 19 19.00 20.50 21 11.5% -16.00 [-25.94; -6.06] —--
Higashi 2019 090 199 21 254 358 21 13.0% -1.64 [-3.39; 0.11]
Po-Yi 2020 6.12 9.15 52 535 6.90 44 129% 0.77 [-2.45; 3.99]

Satomi 2018 17.00 10.41 27 60.00 20.50 27 11.8% -43.00 [-51.67;-34.33] —H—
Su-Sung 2022 16.30 8.30 35 19.50 10.80 35 12.7% -3.20 [-7.71; 1.31]

Wiesmann 2018 3.39 4.98 44 8.77 10.00 40 129% -5.38 [-8.81; -1.95] =

Xiaofei 2022 2.06 3.80 60 4.77 6.84 60 13.0% -2.71 [-4.69; -0.73]

Total (95% Cl) 295 285 100.0% -9.49 [-19.03; 0.06] -

Prediction interval [-43.34; 24.37]

Heterogeneity: Tau? = 181.2387; Chi’ = 99.78, df = 7 (P < 0.0001); I? = 93.0% ' ' ' !
Test for overall effect: Z =-1.95 (P = 0.052) -40 -20 0 20 40

o s . . Favors PIEB Favors CEI
B. Opioid rescue analgesia consumption

PIEB CEl Mean Difference
Study mean SD Total mean SD Total Weight MD 95% ClI IV, Random, 95% ClI
Duncan 1998 13.08 21.63 19 10.08 11.93 21 0.1% 3.00 [-7.98; 13.98] —_—t—
Po-Yi 2020 1423 20.59 52 13422146 44 02% 0.81 [-7.65; 9.27] ——
Satomi 2018 0.00 0.00 27 0.00 0.00 27 0.0% 0.00
Wang 2022 0.36 078 29 0.36 0.78 29 99.6% 0.00 [-0.40; 0.40]
Wiesmann 2018 27.82 45.99 44 39.68 46.14 40 0.0% -11.86 [-31.59; 7.87] ———1—
Total (95% ClI) 171 161 100.0% 0.00 [-0.40; 0.40]
Prediction interval [ -0.65; 0.65] 7
Heterogeneity: Tau” < 0.0001; Chi’ = 1.71, df = 3 (P = 0.6346); I” = 0.0% i
Test for overall effect: Z = 0.00 (P = 0.996) -30 -20 -10 0 10 20 30

Favors PIEB Favors CEI

C. Patient satisfaction

PIEB CEl Mean Difference
Study mean SD Total mean SD Total Weight MD 95% ClI IV, Random, 95% CI
Bang 2024 96.45 7.71 37 83.55 23.14 37 32.4% 12.90 [ 5.04;20.76]

Po-Yi 2020 81.77 26.68 52 90.00 15.33 44 31.5% -8.23 [-16.78; 0.32]
Wiesmann 2018 100.00 0.00 44 100.00 0.00 40 0.0% 0.00
Xiaofei 2022 85.88 7.60 60 80.00 15.19 60 36.1% 5.88 [ 1.58;10.18]

Total (95% Cl) 193 181 100.0% 3.70 [-7.98; 15.39]

Prediction interval [-45.20; 52.61] E T
Heterogeneity: Tau® = 93.6437; Chi’ = 13.24, df = 2 (P = 0.0013); I = 84.9% ' ' ! ‘ ‘
Test for overall effect: Z = 0.62 (P = 0.534) 40 -20 0 20 40

Favors CElI Favors PIEB

Figure S2. Forest plots comparing PIEB and CEI (both associated with patient-controlled epidural
analgesia - PCEA) on: A. Total patient-controlled epidural analgesia (PCEA) administrations delivered;
B. Opioid rescue analgesia consumption in oral morphine milligram equivalents; C. Patient satisfaction
on a visual analog 0-100 scale. CEIl: continuous epidural infusion; PIEB: programmed intermittent
epidural bolus.

10



Supplemental Figure S3.1. Remaining binary secondary outcomes

A. Paresthesia

PIEB CEl Risk Ratio

Study Events Total Events Total Weight RR 95% CI MH, Random, 95% ClI
Bang 2024 3 37 4 37 457% 0.75 [0.18; 3.12] +
Su-Sung 2022 1 35 0 35 10.6% 3.00 [0.13;71.18] 8

Wang 2022 2 29 8 29 43.8% 0.25 [0.06; 1.08] +

Total (95% CI) 6 101 12 101 100.0% 0.54 [0.19; 1.53] e
Prediction interval [20.04; 7.68]

Heterogeneity: Tau® = 0.0967, Chi’ = 2.39,df =2 (P =0.3021); I" = 16.5%

Test for overall effect: Z =-1.16 (P = 0.244) 0.1 051 2 10

Favors PIEB Favors CEI
B. Pruritus
PIEB CEl Risk Ratio

Study Events Total Events Total Weight RR 95% ClI MH, Random, 95% CI

Bang 2024 22 37 22 37 20.8% 1.00 [0.69; 1.46]

Po-Yi 2020 26 52 18 44 14.7% 1.22 [0.78; 1.91]

Su-Sung 2022 1 35 1 35 0.4% 1.00 [0.07; 15.36]

Wang 2022 8 29 7 29 3.8% 1.14 [0.48; 2.74]

Xiaofei 2022 45 60 42 60 60.3% 1.07 [0.86; 1.34]

Total (95% Cl) 102 213 90 205 100.0% 1.08 [0.91; 1.28]

Prediction interval [0.85; 1.38]

Heterogeneity: Tau’ = 0; Chi’ = 0.48, df = 4 (P = 0.9755); I = 0.0% ' '
Test for overall effect: Z = 0.87 (P = 0.384) 0.1 05 1 2 10

Favors PIEB Favors CEIl
C. Motor block

PIEB CEl Risk Ratio
Study Events Total Events Total Weight RR 95% CI MH, Random, 95% ClI
Bang 2024 0 37 10 37 25.8% 0.05 [0.00; 0.78]
Duncan 1998 6 19 2 21 36.3% 3.32 [0.76; 14.49]
Satomi 2018 0 29 0 29  0.0%
Xiaofei 2022 3 60 9 60 37.9% 0.33 [0.09; 1.17]
Total (95% CI) 9 145 21 147 100.0% 0.46 [0.05; 4.42]
Prediction interval [0.00; 3865.33] ° i
Heterogeneity: Tau® = 3.0795; Chi’ = 9.12, df = 2 (P = 0.0105); I° = 78.1% / L '
Test for overall effect: Z =-0.67 (P = 0.504) 0.001 0.1 1 10 1000

Favors PIEB Favors CEI

Figure S3.1. Forest plots comparing PIEB and CEIl (both associated with patient-controlled epidural
analgesia - PCEA) on: A. Patients that reported paresthesia; B. Patients that presented complaints of
pruritus; C. Patients presenting motor block at 24 hours follow-up, defined as Bromage scale higher than

0. CEl: continuous epidural infusion; PIEB: programmed intermittent epidural bolus.
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Supplemental Figure S3.2. Remaining binary secondary outcomes

D. Urinary retention

PIEB CEl Risk Ratio

Study Events Total Events Total Weight RR 95% ClI MH, Random, 95% ClI
Bang 2024 0 37 2 37 12.7% 0.20 [0.01; 4.03] & |

Higashi 2019 2 21 3 21 404% 0.67 [0.12; 3.59]

Su-Sung 2022 2 35 2 35 31.7% 1.00 [0.15; 6.71]

Xiaofei 2022 1 60 1 60 15.2% 1.00 [0.06; 15.62]

Total (95% Cl) 5 153 8 153 100.0% 0.69 [0.24; 2.02]

Prediction interval [0.12; 3.94]

Heterogeneity: Tau’ = 0; Chi’ = 0.87, df = 3 (P = 0.8324); I> = 0.0% ' ! ! ! '
Test for overall effect: Z =-0.67 (P = 0.500) 0.01 0.1 il 10 100
Favors PIEB Favors CEI

E. PONV
PIEB CEl Risk Ratio
Study Events Total Events Total Weight RR 95% ClI MH, Random, 95% ClI
Bang 2024 6 37 6 37 6.7% 1.00 [0.35; 2.82]
Higashi 2019 8 21 5 21 8.1% 1.60 [0.63; 4.09]
Po-Yi 2020 13 52 13 44 16.2% 0.85 [0.44; 1.63]
Satomi 2018 14 28 19 29 31.7% 0.76 [0.48; 1.20]
Su-Sung 2022 12 35 3 35 52% 4.00 [1.24; 12.96] —
Wang 2022 4 29 5 29 5.0% 0.80 [0.24; 2.68]
Wiesmann 2018 8 44 8 40 9.2% 0.91 [0.38; 2.19]
Xiaofei 2022 16 60 14 60 17.9% 1.14 [0.61; 2.13]
Total (95% Cl) 81 306 73 295 100.0% 1.00 [0.76; 1.31]
Prediction interval [0.68; 1.47] ==
Heterogeneity: Tau’ = 0.0067; Chi’ = 8.26, df = 7 (P = 0.3099); I = 15.3% ' | ! '
Test for overall effect: Z = 0.02 (P = 0.987) 0.1 05 1 2 10

Favors PIEB Favors CEIl

Figure S3.2. Forest plots comparing PIEB and CEI (both associated with patient-controlled epidural
analgesia - PCEA) on: D. Patients reporting episodes of urinary retention; E. Patients that presented
postoperative nausea and/or vomiting (PONV). CEI: continuous epidural infusion; PIEB: programmed
intermittent epidural bolus.
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Supplemental Figure S4.1. Subgroup analyses: obstetric or non-obstetric setting

A.

Rest pain at 12 hours

PIEB CEI Mean Difference
Study Mean SD Total Mean SD Total MD 95% Cl Weight IV, Random, 95% CI
Cesarean
Wang 2022 228 0.9700 29 3.04 15500 29 -0.76 [-1.43;-0.09] 21.7% -
Xiaofei 2022  1.39 1.2200 60 1.96 1.3200 60 -0.57 [-1.02;-0.12] 26.3% B
Total (95% Cl) 89 89 -0.63 [-1.01; -0.25] 48.0% >
Prediction interval [-3.06; 1.80] —
Heterogeneity: Tau® = 0; Chi* = 0.21, df = 1 (P = 0.6441); I° = 0%
Non-obstetric
Duncan 1998  1.02 1.8200 19 1.47 2.1400 21 -0.45 [-1.68; 0.78] 12.2% —8—
Avinash 2024 2,93 0.8800 15 4.47 0.9900 15 -1.54 [-2.21;-0.87] 21.6% -
Su-Sung 2022 5.04 1.6900 35 4.87 1.8900 35 0.17 [-0.67; 1.01] 18.2% -
Total (95% Cl) 69 71 -0.64 [-1.71; 0.42] 52.0% -
Prediction interval [-4.87; 3.58] :
Heterogeneity: Tau® = 0.6700; Chi” = 10.12, df = 2 (P = 0.0064); I* = 80.2%
Total (95% Cl) 158 160 -0.67 [-1.21; 0.13] 100.0% | : |

Heterogeneity: Tau® = 0.2377: Chi® = 10.66, df = 4 (P = 0.0307); I* = 62.5%
Test for overall effect Z = -2.43 (P = 0.015)

Test for subgroup differences Chl2 =0.00, df =1 (P = 0.9803)

Rest pain at 24 hours

-4 -2 0 2 4
Favors PIEB Favors CEIl

PIEB CEl Mean Difference
Study Mean SD Total Mean SD Total MD 95% Cl1 Weight IV, Random, 95% CI
Cesarean
Wang 2022 3.02 1.5600 29 289 15600 29 0.13 [-0.67; 0.93] 126% :
Bang 2024 1.31 1.0100 37 1.81 1.7400 37 -0.50 [-1.15; 0.15] 14.0% —
Xiaofei 2022 1.39 1.5300 60 2.08 19200 60 -0.69 [-1.31:-0.07] 14.2% _-‘—
Total (95% CI) 126 126 -0.42 [-0.84; 0.01] 40.8% -
Prediction interval [-1.53; 0.70] —
Heterogeneity: Tau® = 0.0204; Chi° = 2.59, df = 2 (P = 0.2745); I° = 22.7%
Non-obstetric
Duncan 1998 0.98 1.9700 19 1.27 22100 21 -0.29 [-1.59; 1.01] 8.8% ——
Satomi 2018 1.00 1.5600 27 2.64 2.3400 27 -1.64 [-2.70;-0.58] 10.5% +
Avinash 2024 247 0.7400 15 3.53 0.7400 15 -1.06 [-1.59;-0.53] 14.9% -
Su-Sung 2022 4.10 16500 35 4.71 19500 35 -0.61 [-1.46; 0.24] 12.3% —-——
Po-Yi 2020 3.84 21600 52 2.77 1.8600 44 1.07 [0.27: 1.87] 126% P ——
Total (95% Cl) 148 142 -0.50 [-1.41; 0.41] 59.2% Rl
Prediction interval [-3.38; 2.38] 5
Heterogeneity: Tau” = 0.8618; Chi’ = 23.36, df = 4 (P = 0.0001); I° = 82.9% :
Total (95% ClI) 274 268 -0.45 [-0.99; 0.10] 100.0% I ] I‘P ' : :

Heterogeneity: Tau® = 0.4490; Chi° = 26.26, df = 7 (P = 0.0005); I° = 73.3%
Test for overall effect. Z = -1 .60 (P = 0.109)

Test for subgroup differences: Chi® = 0.03, df =1 (P = 0.8691)

3 2 1 0 1 2 3
Favors PIEB Favors CEIl

Figure S4.1. Forest plots comparing PIEB and CEIl (both associated with patient-controlled epidural

analgesia - PCEA) on pain at rest, on a 0-10 scale, at 12 (A) and 24 hours (B). Data is stratified according

to whether patients underwent cesarean delivery or not. CEl: continuous epidural infusion; PIEB:

programmed intermittent epidural bolus.
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Supplemental Figure S4.2. Subgroup analyses: obstetric or non-obstetric setting

C. Rest pain at 36 hours

PIEB CEl Mean Difference
Study Mean SD Total Mean SD Total MD 95% ClI Weight IV, Random, 95% CI

Non-obstetric
Higashi 2019 3.79 1.2400 21 3.93 1.1300 21 -0.14 [-0.86; 0.58] 23.4%
Su-Sung 2022 3.61 14600 35 459 16800 35 -0.98 [-1.72;-0.24] 23.0%

Total (95% CI) 56 56 -0.55 [-1.38; 0.27] 46.4%

Prediction interval . [-8.50; 7.39)

Heterogeneity” Tau® = 0.2145; Chi° = 2.55, df = 1 (P = 0.1102); I = 60.8%

Cesarean

Bang 2024 1.38 11600 37 3.05 1.6000 37 -1.67 [-2.31;-1.03] 25.2% =

Xiaofel 2022  1.65 1.2000 60 2.81 1.5300 60 -1.16 [-1.65;-0.67] 28.4% =

Total (95% ClI) 97 97 .1.37 [-1.87; -0.88] 53.6% *

Prediction interval [-5.57; 2.82) T

Heterogeneity: Tau® = 0.0458: Chi’ = 1.54, df = 1 (P = 0.2142); I° = 35.2%

Total (95% CI) 153 153 -1.01 [-1.61; -0.40] 100.0% &

Heterogeneity: Tau” = 0.2716; Chi” = 10.04, df = 3 (P = 0.0182); I = 70.1%

Test for overall effect. Z = -3.27 (P = 0.001) -5 0 5

Test for subgroup differences: Chi° = 2.79, df = 1 (P = 0.0946) Favors PIEB Favors CEI
D. Rest pain at 48 hours

PIEB CEl Mean Difference

Study Mean SD Total Mean SD Total MD 95% CI Weight IV, Random, 95% Cl

Cesarean

Wang 2022 1.47 05900 29 2.07 1.2600 29 -0.60 [-1.11;-0.09] 31.3% 2 3

Non-obstetric

Satomi 2018  1.00 1.5600 27 253 1.1700 27 -1.53 [-2.27;-0.79] 24.6% —

Su-Sung2022 347 15700 35 4.02 1.7000 35 -0.55 [-1.32; 0.22] 23.8% —

Po-Yi 2020 276 2.0400 40 2.78 1.9000 33 -0.02 [-0.93; 0.89] 20.3% =

Total (95% CI) 102 95 -0.73 [-1.59; 0.14] 68.7% -

Prediction interval [-4.10; 2.64) ;

Heterogeneity: Tau® = 0.4184; Chi® = 7.04, df = 2 (P = 0.0296); I° = 71.6%

Total (95% CI) 131 124 -0.70 [-1.27; -0.13] 100.0% <

Heterogeneity: Tau® = 0.2037; Chi® = 7.35, df = 3 (P = 0.0614); I = 59.2% ! J ' '

Test for overall effect. Z = -2 40 (P = 0.016) -4 -2 0 2 4

Test for subgroup differences Chi = 0.0, df = 1 (P =0.8019) Favors PIEB Favors CEl

Figure S4.2. Forest plots comparing PIEB and CEIl (both associated with patient-controlled epidural
analgesia - PCEA) on pain at rest, on a 0-10 scale, at 36 (A) and 48 hours (B). Data is stratified according
to whether patients underwent cesarean delivery or not. CEl: continuous epidural infusion; PIEB:

programmed intermittent epidural bolus.
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Supplemental Figure S4.3. Subgroup analyses: obstetric or non-obstetric setting

A. Movement pain at 12 hours

PIEB CEIl Mean Difference
Study Mean SD Total Mean SD Total MD 95% CI Weight IV, Random, 95% CI
Cesarean i
Wang 2022 429 09700 29 5.03 1.5400 29 -0.74 [-1.40;-0.08] 76.0% &
Xiaofei 2022 230 17200 60 3.58 57500 60 -1.28 [-2.80: 0.24] 14.5% ——t
Total (95% ClI) 89 89 -0.83 [-1.43; -0.22] 90.4% <>
Prediction interval [-4.76; 3.11] :
Heterogeneity: Tau® = 0. Chi* = 041, df = 1 (P = 0.5229); 1% = 0%
Non-obstetric :
Duncan 1998 225 3.0100 19 2.96 3.0000 21 -0.71 [-2.57; 1.15] 9.6% ——
Total (95% ClI) 108 110 -0.82 [-1.39; -0.24] 100.0%
Heterogeneity: Tau® = 0: Chi® = 0.42, df = 2 (P = 0.8099); 1> = 0.0% I | | L
Test for overall effect: Z = -2.77 (P = 0.006) -4 -2 0 2 4
Test for subgroup differences Chi’=0.01, df = 1 (P = 0.9075) Favors PIEB Favors CEl

B. Movement pain at 24 hours

PIEB CEl Mean Difference
Study Mean SD Total Mean SD Total MD 95% CI Weight IV, Random, 95% CI

Cesarean

Wang 2022 4.02 1.5700 29 3.87 1.5600 29 0.15 [-0.66; 0.96] 32.6%
Bang 2024 246 14300 37 4.39 14400 37 -1.93 [-2.58;-1.28) 34.4%
Xiaofei 2022 41915500 60 442 75700 60 -0.23 [-2.19; 1.73] 18.9%

Total (95% CI) 126 126 -0.75 [-2.17; 0.67] 86.0%

Prediction interval [-6.44; 4.94]

Heterogeneity: Tau’ = 1.2267; Chi’ = 16.16, df = 2 (P = 0.0003); I° = 87.6%

Non-obstetric

Duncan 1998 2.54 2.8600 19 4.11 51200 21 -1.57 [4.11; 0.97] 14.0% —I-'——

Total (95% Cl) 145 147 -0.88 [-2.07; 0.32] 100.0% .

Heterogeneity: Tau” = 0.9715; Chi® = 16.31, df = 3 (P = 0.0010); I* = 81.6% LI r
Test for overall effect: Z = -1 44 (P = 0.150) 6 4 -2 0 2 4 s
Test for subgroup differences: ChiZ = 0.30, df = 1 (P = 0.5812) Favors PIEB Favors CEl

C. Movement pain at 36 hours

PIEB CEl Mean Difference
Study Mean SD Total Mean SD Total MD 95% CI Weight IV, Random, 95% CI
Non-obstetric
Higashi 2019 529 2.0900 21 4.72 22500 21 0.57 [-0.74: 1.88] 34.7% i

Cesarean

Bang 2024 268 1.7400 37 4.98 14400 37 -2.30 [-3.03;-1.57] 39.7% L |
Xiaofei 2022 437 16300 60 53887500 60 -1.01 [-3.26; 1.24] 25.7% ——
Total (95% ClI) 97 97 -2.11 [-3.00; -1.22] 65.3% -
Prediction interval [-9.18; 4.95) -

Heterogeneity: Tau® = 0.1030; Chi® = 1.14, df = 1 (P = 0.2854); I° = 12.4%

Total (95% Cl) 118 118 -0.97 [-2.79; 0.84] 100.0% g
Heterogeneity: Tau® = 2.0257; Chi® = 14.30, df = 2 (P = 0.0008); I° = 86.0%
Test for overall effect: Z = -1.05 (P = 0.293) -5 0 5

Test for subgroup differences Chi*=10.99,df=1(P=0 0009) Favors PIEB Favors CEl

Figure S4.3. Forest plots comparing PIEB and CEI (both associated with patient-controlled epidural
analgesia - PCEA) on movement-related pain (defined as pain elicited by movement), on a 0-10 scale,
at 12 (A), 24 (B) and 36 hours (C). Data is stratified according to whether patients underwent cesarean

delivery or not. CEIl: continuous epidural infusion; PIEB: programmed intermittent epidural bolus.
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Supplemental Figure S4.4. Subgroup analyses: obstetric or non-obstetric setting

A. Total PCEA administrations

PIEB CEl Mean Difference
Study Mean SD Total Mean SD Total MD 95% Cl Weight IV, Random, 95% CI
Non-obstetric
Higashi 2019 090 1.9900 21 254 35800 21 -164 [-3.39; 0.11] 13.0%
Wiesmann 2018 3.39 4.9800 44 8.77 10.0000 40 -538 [-8.81; -1.95] 12.9% =
Duncan 1998 3.00 10.4100 19 19.00 20.5000 21 -16.00 [-25.94; -6.06] 11.5% —-
Satomi 2018  17.00 10.4100 27 60.00 20.5000 27 -43.00 [-51.67;-34.33] 11.8% —
Po-Yi 2020 6.12 91500 52 535 69000 44 0.77 [-245: 3.99] 12.9% :
Su-Sung 2022 16.30 83000 35 19.50 10.8000 35 -3.20 [-7.71; 1.31] 127% ;
Total (95% Cl) 198 188 -11.01 [-23.94; 1.91] 74.8% >
Prediction interval [-55.18; 33.16] :
Heterogeneity: Tau” = 251.7292; Chi® = 97.72, df = 5 (P < 0.0001); I* = 94.9%
Cesarean
Xiaofei 2022 206 3.8000 60 4.77 68400 60 -2.71 [-4.69; -0.73] 13.0% - |
Bang 2024 9.31 10.4100 37 17.56 20.0500 37 -8.24 [-15.52; -0.96] 12.2% -
Total (95% Cl) 97 97 -4.32 [-9.24; 0.60] 25.2% h g
Prediction interval [-52.19; 43.55] ;
Heterogeneity: Tau® = 7.8833; Chi’ = 2.06, df = 1 (P = 0.1508); I° = 51.6% :
Total (95% Cl) 295 285 .9.49 [-19.03; 0.06] 100.0% i
Heterogeneity: Tau® = 181.2387; Chi® = 99.78, df = 7 (P < 0.0001); I = 93.0% o, S
Test for overall effect: Z = -1.95 (P = 0.052) 40 -20 0 20 40

Test for subgroup differences: Chi° = 0.90, df = 1 (P = 0.3431)

B. Opioid rescue analgesia consumption

Favors PIEB Favors CEIl

PIEB CEIl Mean Difference
Study Mean SD Total Mean SD Total MD 95% CI Weight IV, Random, 95% CI
Cesarean *
Wang 2022 036 07800 29 036 07800 29 0.00 [-0.40; 0.40] 99.6%
Non-obstetric
Satomi 2018 0.00 0.0000 27 0.00 00000 27 0.00 0.0%
Po-Yi 2020 14.23 20.5900 52 13.42 214600 44 081 [-7.65; 9.27] 02% —t—
Wiesmann 2018 27.82 459900 44 3968 46.1400 40 -11.86 [-31.59; 7.87] 00% ——+—1—
Duncan 1998 13.08 216300 19 10.08 11.9300 21 3.00 [-7.98;13.98] 0.1% S - —
Total (95% Cl) 142 132 023 [-6.11; 6.57] 0.4% -
Prediction interval [-13.70; 14.16] —_——
Heterogeneity: Tau® = < 0.0001; Chi’ = 1.71, df = 2 (P = 0.4263); I = 0%
Total (95% CI) 17 161 0.00 [-0.40; 0.40] 100.0%
Heterogeneity: Tau® < 0.0001; Chi* = 1.71, df = 3 (P = 0.6346); I° = 0.0% U U
Test for overall effect: Z = 0.00 (P = 0.996) -30 -20 -10 0 10 20 30

Test for subgroup differences: Chi*=0.01, df = 1 (P = 0.9435)

Favors PIEB Favors CEI

Figure S4.4. Forest plots comparing PIEB and CEI (both associated with patient-controlled epidural

analgesia - PCEA) on: A. Total PCEA administrations; B. Opioid rescue analgesia consumption in oral

morphine milligram equivalents. Data is stratified according to whether patients underwent cesarean

delivery or not. CEIl: continuous epidural infusion; PIEB: programmed intermittent epidural bolus.
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Supplemental Figure S4.5. Subgroup analyses: obstetric or non-obstetric setting

C. Total epidural volume

PIEB CEl

Mean Difference

Study Mean SD Total Mean SD Total MD 95% Cl Weight IV, Random, 95% CI

Cesarean

Wang 2022  313.50 13.2600 29 332,79 19.4900 29 -19.29 [-27.87;-10.71] 13.0%
Bang 2024 143.93 146500 37 150.60 20.9800 37 -667 [-14.92; 1.58] 13.3%
Total (95% Cl) 66 66 -12.92 [-25.29; -0.56] 26.3%

u
-
R

Prediction interval [-140.63; 114.78)
Heterogeneity: Tau® = 61.2030; Chi’ = 4.32, df = 1 (P = 0.0376); I° = 76.9%

Non-obstetric

Duncan 1998  121.60 24.9000 19 126.10 20.9800 21 -4.50 [-18.85. 9.85] 9.2%
Satomi 2018 155.38 4.5500 27 159.73 7.8700 27 -435 [ -7.78; -0.92] 16.2%
Po-Yi 2020 200.63 24,4700 52 202,73 17.1700 44 -2.10 [-10.46; 6.26] 13.2%
Su-Sung 2022 103.70 24.9000 35 105.10 24.0000 35 -140 [-12.86; 10.06] 11.0%
Wiesmann 2018 319.82 38.3900 44 35268 41,7500 40 -32.86 [-50.07;-1565] 7.6%

Higashi 2019 5461 51200 21 53.79 36000 21 082 [-1.86; 3.50] 16.5%

Total (95% Cl) 198 188 -4.87 [-11.32; 1.57] 73.7%

Prediction interval [-23.68; 13.93]

Heterogeneity: Tau® = 42.7036; Chi” = 18.45, df = 5 (P = 0.0024); I° = 72.9%

Total (95% Cl) 264 254 .7.31 [-13.70; -0.92] 100.0%

Heterogeneity: Tau’ = 62 4600; Chi’ = 34.71, df = 7 (P < 0.0001); I° = 79.8% LT B .
Test for overall effect Z = -2.24 (P = 0.025) -100 -50 0 50 100
Test for subgroup differences: Chi” = 1.28, df = 1 (P = 0.2579) Favors PIEB Favors CEl

D. Patient satisfaction

PIEB CEl Mean Difference
Study Mean SD Total Mean SD Total MD 95% CI Weight IV, Random, 95% CI
Cesarean
Bang 2024 9645 7.7100 37 83.55 23.1400 37 1290 [ 5.04;20.76] 32.4% i
Xiaofei 2022 8588 76000 60 80.00 151800 60 5.88 [ 1.58 10.18) 36.1% -
Total (95% ClI) 97 97 8.59 [ 1.89;15.28] 68.5% »>
Prediction interval [-56.04; 73.22) :
Heterogeneity: Tau® = 14.1968; Chi® = 2.36, df = 1 (P = 0.1245); I° = 57.6%
Non-obstetric
Po-YI 2020 81.77 26.6800 52 90.00 153300 44 -8.23 [-16.78; 0.32] 31.5% -
Wiesmann 2018 100.00 0.0000 44 100.00 0.0000 40 0.00 0.0%
Total (95% ClI) 193 181 3.70 [-7.98; 15.39] 100.0%
Heterogeneity: Tau® = 93.6437; Chi° = 13.24, df = 2 (P = 0.0013); 1> = 84.9% I A F] TR
Test for overall effect. Z = 0.62 (P = 0.534) -60 40 -20 0 20 40 60
Test for subgroup differences: Chi’ = 9.21, df = 1 (P = 0.0024) Favors CEl Favors PIEB

Figure S4.5. Forest plots comparing PIEB and CEI (both associated with patient-controlled epidural

analgesia - PCEA) on: C. Total epidural volume administered in mL; D. Patient satisfaction on a visual

analog 0-100 scale. Data is stratified according to whether patients underwent cesarean delivery or not.

CEl: continuous epidural infusion; PIEB: programmed intermittent epidural bolus.
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Supplemental Figure S4.6. Subgroup analyses: obstetric or non-obstetric setting

A. Paresthesia

Study or PIEB CEIl Risk Ratio
Subgroup Events Total Events Total Weight RR 95% ClI MH, Random, 95% CI
Cesarean
Bang 2024 3 37 4 37 457% 0.75 [0.18; 3.12] :
Wang 2022 2 29 8 29 43.8% 025 [0.06; 1.08] ——
Total (95% ClI) 5 66 12 66 89.4% 0.44 [0.15; 1.29] -
Heterogeneity: Tau’ = 0.0608; Chi’ = 1.11, df = 1 (P = 0.2916); I’ = 10.1% f
Test for overall effect: Z=-1.50 (P = 0.133)
Non-obstetric
Su-Sung 2022 1 35 0 35 10.6% 3.00 [0.13;71.18] ; &
Total (95% ClI) 6 101 12 101 100.0% 0.54 [0.19; 1.53] i
Prediction interval [0.04; 7.68]

N B B B

Heterogeneity: Tau’ = 0.0967; Chi’ = 2.39, df = 2 (P = 0.3021); I = 16.5%
Test for overall effect: Z=-1.16 (P = 0.244)

01 0512 10

Test for subgroup differences: Chi’ =127, df =1 (P =0.2597) Favors PIEB Favors CEI
B. Prutitus

Study or PIEB CEl Risk Ratio

Subgroup Events Total Events Total Weight RR 95% CI MH, Random, 95% ClI

Cesarean :

Bang 2024 22 37 22 37 20.8% 1.00 [0.69; 1.46]

Wang 2022 8 29 7 29 38% 1.14 [0.48; 2.74]

Xiaofei 2022 45 60 42 60 60.3% 1.07 [0.86; 1.34]

Total (95% ClI) 75 126 71 126 84.9% 1.06 [0.88; 1.27]

Heterogeneity: Tau® = 0; Chi’ = 0.13, df = 2 (P = 0.9378); I’ = 0%

Test for overall effect: Z= 0.58 (P = 0.562)
Non-obstetric

Po-Yi 2020 26 52 18 44 147% 1.22 [0.78; 1.91] ——

Su-Sung 2022 1 35 1 35 04% 1.00 [0.07; 15.36)

Total (95% Cl) 27 87 19 79 151% 1.22 [0.78; 1.89] <
Heterogeneity: Tau’ = 0; Chi’ = 0.02, df = 1 (P = 0.8870); > = 0% :

Test for overall effect: Z = 0.87 (P = 0.385)

Total (95% ClI) 102 213 90 205 100.0% 1.08 [0.91; 1.28]

Prediction interval [0.85; 1.38]

Heterogeneity: Tau’ = 0; Chi’ = 0.48, df = 4 (P = 0.9755); I = 0.0% ' 1 1
Test for overall effect: Z = 0.87 (P = 0.384) 0.1 085 1 2 10
Test for subgroup differences: Chi’ = 0.33, df = 1 (P = 0.5656) Favors PIEB Favors CEl

Figure S4.6. Forest plots comparing PIEB and CEI (both associated with patient-controlled epidural

analgesia - PCEA) on: A. Patients that reported paresthesia; B. Patients that presented complaints of

pruritus. Data is stratified according to whether patients underwent cesarean delivery or not. CEl:

continuous epidural infusion; PIEB: programmed intermittent epidural bolus.
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Supplemental Figure S4.7. Subgroup analyses: obstetric or non-obstetric setting

C. Urinary retention

Study or PIEB CEl Risk Ratio
Subgroup Events Total Events Total Weight RR 95% CI MH, Random, 95% CI
Cesarean

Bang 2024 0 37 2 37 127% 020 [0.01: 4.03] ]

Xiaofel 2022 1 60 1 60 15.2% 1.00 [0.06; 15.62] :r
Total (95% Cl) 1 97 3 97 27.9% 0.48 [0.06; 3.65])

Heterogeneity: Tau’ = 0; Chi = 0.6, df = 1 (P = 0.4384), I’ = 0%
Test for overall effect: Z=-071 (P =0478)

3 21 404% 067 [0.12; 3.59]
2 35 31.7% 1.00 [0.15; 6.71]
5 56 721% 0.80 [0.23; 2.81]
=
|

Non-obstetric
Higashi 2019 2 21
Su-Sung 2022 2 35
Total (95% Cl) 4 56

Heterogeneity: Tau’ = 0; Chi* = 0.1, df = 1 (P = 0.7545). I = 0%

1(
Test for overall effect: Z=-035 (P =0724)

Total (95% CI) 5 153 8 153 100.0% 0.69 [0.24; 2.02)

Prediction lmorva; 3 [0.12; 3.94)

Heterogenelty: Tau’ = 0; Chi” = 0.87, df = 3 (P = 0.8324). I = 0.0% ' '

Test for overall effect: Z = -0.67 (P = 0.500) 0.01 0.1 1 10 100

Test for subgroup differences: Chi*=0.17.df =1 (P=06776) Favors PIEB Favors CEl
D. PONV

Study or PIEB CEl Risk Ratio

Subgroup Events Total Events Total Weight RR 95% Cl MH, Random, 95% CI

Cesarean

Bang 2024 6 37 6 37 67% 1.00 [0.35 282]

Wang 2022 4 28 5 29 5.0% 0.80 [0.24: 268]

Xiaofei 2022 16 60 14 60 179% 1.14 [0.61; 2.13]

Total (95% CI) 26 126 25 126 29.6% 1.05 [0.64; 1.71)

Heterogeneity: Tau’ = 0; Chi* = 0.27, df = 2 (P = 0.8720); I = 0%
Test for overall effect: Z=0.18 (P = 0.854)

Non-obstetric

Higashi 2019 8 21 5 21 8.1% 1.60 [0.63: 4.09]

Po-YI 2020 13 52 13 44 162% 085 [0.44: 163]

Satomi 2018 14 28 19 29 31.7% 076 [0.48: 1.20]

Su-Sung 2022 12 35 3 35 52% 4.00 [1.24;12.96) — pe—
Wiesmann 2018 8 44 8 40 92% 091 [0.38: 2.19]

Total (95% C1) 55 180 48 169 70.4% 1.10 [0.69; 1.76)

Heterogeneity: Tau’ = 0.1304: Chi = 7.93. df = 4 (P = 0.0942); I = 49.5%
Test for overall effect: Z = 0.41 (P = 0.685)

Total (95% Cl) 81 306 73 295 100.0% 1.00 [0.76; 1.31])

Prediction interval [0.68; 1.47) s

Heterogeneity: Tau” = 0.0067; Chi’ = 8.26, df = 7 (P = 0.3099); I = 15.3% . i :
Test for overall effect: Z = 0.02 (P = 0.987) 0.1 05 1 2 10
Test for subgroup differences: Chi*=0.02, df = 1 (P =08818) Favors PIEB Favors CEl

Figure S4.7. Forest plots comparing PIEB and CEIl (both associated with patient-controlled epidural
analgesia - PCEA) on: C. Patients reporting episodes of urinary retention; D. Patients that presented
with postoperative nausea and/or vomiting (PONV). Data is stratified according to whether patients
underwent cesarean delivery or not. CEl: continuous epidural infusion; PIEB: programmed intermittent

epidural bolus.
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Supplemental Figure S4.8. Subgroup analyses: obstetric or non-obstetric setting

E. Motor block

Study or PIEB CEl Risk Ratio
Subgroup Events Total Events Total Weight RR 95% ClI MH, Random, 95% ClI
Cesarean

Bang 2024 0 37 10 37 25.8% 0.05 [0.00; 0.78] —i—

Xiaofei 2022 3 60 9 60 37.9% 033 [0.09; 1.17]

Total (95% Cl) 3 97 19 97 63.7% 0.19 [0.03; 1.07] -
Heterogeneity: Tau’ = 0.6668; Chi’ = 1.54, df = 1 (P = 0.2141); I’ = 35.2%

Non-obstetric H

Duncan 1998 6 19 2 21 36.3% 332 [0.76; 14.49] il

Satomi 2018 0 29 0 29 0.0% 5

Test for overall effect: Z=1.59 (P =0.111)

Total (95% CI) 9 145 21 147 100.0% 0.46 [0.05; 4.42] ?
Prediction interval ;0.00; 3865.33] T
Heterogeneity: Tau’ = 3.0795; Chi’ = 9.12, df = 2 (P = 0.0105); I = 78.1% ‘ T '
Test for overall effect: Z = -0.67 (P = 0.504) 0.001 0.1 1 10 1000
Test for subgroup differences: chi’ = 6.08, df = 1 (P =0.0137) Favors PIEB Favors CEIl

F. Hypotension

Study or PIEB CEI Risk Ratio
Subgroup Events Total Events Total Weight RR 95% ClI MH, Random, 95% CI
Cesarean

Bang 2024 6 37 4 37 16.9% 1.50 [0.46; 4.88] =

Xiaofei 2022 0 60 0 60 0.0%

Non-obstetric

Higashi 2019 10 21 4 21 24.1% 2.50 [0.93;6.72] =
Po-Yi 2020 18 52 9 44 491% 1.69 [0.85;3.38] ——-—
Satomi 2018 0 28 0 29 0.0%
Wiesmann 2018 3 44 3 40 9.9% 0.91 [0.19; 4.25] B

Total (95% Cl) 31 145 16 134 83.1% 1.76 [1.03; 3.00] et
Heterogeneity: Tau’=0;Chi’=1.2, df=2 (P =0.5485); 2= 0%

Test for overall effect: Z=2.08 (P = 0.037)

Total (95% Cl) 37 242 20 231 100.0% 1.71 [1.05; 2.78] ot
Prediction interval [0.78; 3.77] i E—
Heterogeneity: Tau’ = 0; Chi’ = 1.26, df = 3 (P = 0.7388); I> = 0.0% ' J ' :
Test for overall effect: Z=2.17 (P = 0.030) 0.2 05 1 2 5
Test for subgroup differences: Chi’ = 0.06, df = 1 (P = 0.8092) Favors PIEB Favors CEl

Figure S4.8. Forest plots comparing PIEB and CEI (both associated with patient-controlled epidural
analgesia - PCEA) on: E. Patients presenting motor block at 24 hours follow-up; F. the occurrence of
postoperative hypotension. Data is stratified according to whether patients underwent cesarean delivery

or not. CEIl: continuous epidural infusion; PIEB: programmed intermittent epidural bolus.
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Supplemental Figure S5.1. Subgroup analyses: epidural infusion flow rate

A. Rest pain at 12 hours

PIEB CEl Mean Difference
Study Mean SD Total Mean SD Total MD 95% CI Weight IV, Random, 95% CI

Epidural infusion < 5 mi/h

Wang 2022 228 09700 29 3.04 15500 29 -0.76 [-1.43;-0.09] 21.7%
Su-Sung 2022 5.04 1.6900 35 4.87 1.8900 35 0.17 [-0.67; 1.01] 18.2%
Total (95% Cl) 64 64 -0.33 [-1.24; 0.58] 39.9%
Prediction interval [-9.30; 8.63]
Heterogeneity: Tau® = 0.2830; Chi’ = 2.89, df = 1 (P = 0.0890); I* = 65.4%

Epidural infusion 2 5§ ml/h

Duncan 1998 1.02 1.8200 19 147 21400 21 -045 [-168; 0.78] 12.2% E

Xiaofei 2022 1.39 12200 60 1.96 1.3200 60 -0.57 [-1.02;-0.12] 26.3%

Avinash 2024 293 0.8800 15 4.47 0.9900 15 -1.54 [-2.21;-0.87] 21.6% e

Total (95% Cl) 94 96 -0.89 [-1.60;-0.19] 60.1% <

Prediction interval [-3.51; 1.72] —
Heterogeneity: Tau” = 0.2409; Chi’ = 5.93, df = 2 (P = 0.0515); I’ = 66.3% :

Total (95% ClI) 158 160 -0.67 [-1.21; -0.13] 100.0% E3
Heterogeneity: Tau® = 0.2377; Chi’ = 10.66, df = 4 (P = 0.0307); I’ = 62.5% ' '
Test for overall effect: Z =-2.43 (P = 0.015) -5 0 5
Test for subgroup differences: Chi’ = 0.92, df = 1 (P = 0.3370) Favors PIEB Favors CEl

B. Rest pain at 24 hours

PIEB CEI Mean Difference
Study Mean SD Total Mean SD Total MD 95% CI Weight IV, Random, 95% ClI
Epidural infusion < 5 mi/h |
Wang 2022 3.02 15600 29 2.89 1.5600 29 0.13 [-0.67; 0.93] 12.6% ¢

Bang 2024 131 1.0100 37 1.81 1.7400 37 -0.50 [-1.15; 0.15] 14.0% —.——
Satomi 2018 1.00 1.5600 27 264 2.3400 27 -1.64 [-2.70;-0.58] 10.5% —@—:
Su-Sung 2022 4.10 16500 35 4.71 19500 35 -0.61 [-146. 0.24] 12.3% ——

Po-Yi 2020 384 21600 52 277 1.8600 44 1.07 [0.27; 1.87] 12.6% P —i—
Total (95% CI) 180 172 -0.28 [-1.12; 0.56] 62.0% ———
Prediction interval [-2.95; 2.39] -

Heterogeneity: Tau’ = 0.7405: Chi’ = 19,03, df = 4 (P = 0.0008); I° = 79%

Epidural infusion 2 5 mi/h :
Duncan 1998 098 19700 19 1.27 22100 21 -0.29 [-1.59; 1.01] 8.8% —B—

Xiaofei 2022  1.39 1.5300 60 2.08 1.9200 60 -0.69 [-1.31;-0.07] 14.2% B

Avinash 2024 247 0.7400 15 3.53 0.7400 15 -1.06 [-1.59;-0.53] 14.9% B

Total (95% Cl) 94 96 -0.85 [-1.23; -0.47] 38.0% -

Prediction interval [-1.69; -0.01] :

Heterogeneity: Tau® = 0; Chi’ = 1.58, df = 2 (P = 0.4546); I° = 0%

Total (95% Cl) 274 268 -0.45 [-0.99; 0.10] 100.0% <
Heterogeneity: Tau” = 0.4490; Chi’ = 26.26, df = 7 (P = 0.0005); I’ = 73.3% U T
Test for overall effect: Z=-1.60 (P = 0.109) 2 & 0 1 2
Test for subgroup differences: Chi’ = 1.46, df = 1 (P = 0.2264) Favors PIEB Favors CEI

Figure S5.1. Forest plots comparing PIEB and CEI (both associated with patient-controlled epidural
analgesia - PCEA) on pain at rest, on a 0-10 scale, at 12 (A) and 24 hours (B). Data is stratified according
to whether epidural infusion rate was lower than 5 mL/h or not. CEI: continuous epidural infusion; PIEB:

programmed intermittent epidural bolus.
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Supplemental Figure S5.2. Subgroup analyses: epidural infusion flow rate

C. Rest pain at 36 hours

PIEB CEl Mean Difference
Study Mean SD Total Mean SD Total MD 95% CI Weight IV, Random, 95% CI

Epidural infusion 2 5 mi/h

Higashi2019  3.79 1.2400 21 393 1.1300 21 -0.14 [-0.86; 0.58] 23.4%
Xiaofei 2022  1.65 1.2000 60 2.81 1.5300 60 -1.16 [-1.65;-0.67] 28.4%
Total (95% Cl) 81 81 -0.68 [-1.68; 0.31] 51.8%
Prediction interval [-11.17; 9.80]
Heterogeneity: Tau’ = 0.4217; Chi’ = 5.28, df = 1 (P = 0.0216); I° = 81.1%

Epidural infusion <5 ml/h

Bang 2024 1.38 1.1600 37 3.05 1.6000 37 -1.67 [-2.31;-1.03] 25.2%

Su-Sung 2022 3.61 1.4600 35 4.59 1.6900 35 -0.98 [-1.72;-0.24] 23.0% .

Total (95% Cl) 72 72 -1.35 [-2.03; -0.68] 48.2% *

Prediction interval [-7.48; 4.77) e

Heterogeneity: Tau’ = 0.1140; Chi*=1.92, df = 1 (P =0.1659); I’ =47.9%

Total (95% CI) 153 153 -1.01 [-1.61; -0.40] 100.0% ®

Heterogeneity: Tau” = 0.2716; Chi’ = 10.04, df = 3 (P = 0.0182); I = 70.1% J ! ! !

Test for overall effect: Z = -3.27 (P = 0.001) -10 -5 0 5 10

Test for subgroup differences: Chi’ = 1.18, df = 1 (P = 0.2775) Favors PIEB Favors CEI
D. Rest pain at 48 hours

PIEB CEIl Mean Difference

Study Mean SD Total Mean SD Total MD 95% CI Weight IV, Random, 95% ClI

Epidural infusion < § ml/h

Wang 2022 147 05900 29 207 1.2600 29 -0.60 [-1.11;-0.09] 31.3% —.——

Satomi 2018 1.00 1.5600 27 2.53 1.1700 27 -1.53 [-2.27;-0.79] 24.6% +

Su-Sung 2022 347 15700 35 4.02 1.7000 35 -0.55 [-1.32; 0.22] 23.8% —.——

Po-Yi 2020 276 20400 40 2.78 1.9000 33 -0.02 [-0.93; 0.89] 20.3% ——

Total (95% Cl) 131 124 -0.70 [-1.27; -0.13] 100.0% .

Prediction interval [-2.41; 1.01] :

Heterogeneity: Tau® = 0.2037; Chi” = 7.35, df = 3 (P = 0.0614); I = 59.2%

Total (95% Cl) 131 124 -0.70 [-1.27; -0.13] 100.0% Dl

Heterogeneity: Tau’ = 0.2037; Chi’ = 7.35, df = 3 (P = 0.0614); I° = 59.2% | ! | !

Test for overall effect: Z=-2.40 (P = 0.016) 2 -1 0 1 2

Test for subgroup differences: Chi = 0,00, df = 0 (P = NA) Favors PIEB Favors CEl

Figure S5.2. Forest plots comparing PIEB and CEI (both associated with patient-controlled epidural
analgesia - PCEA) on pain at rest, on a 0-10 scale, at 36 (A) and 48 hours (B). Data is stratified according
to whether epidural infusion rate was lower than 5 mL/h or not. CEl: continuous epidural infusion; PIEB:

programmed intermittent epidural bolus.
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Supplemental Figure S5.3. Subgroup analyses: epidural infusion flow rate

A. Movement pain at 12 hours

PIEB CEI Mean Difference
Study Mean SD Total Mean SD Total MD 95% Cl Weight IV, Random, 95% CI
Epidural infusion < 5 mi/h J
Wang 2022 429 09700 29 503 1.5400 29 -0.74 [-1.40;-0.08] 76.0%

Epidural infusion 2 5 ml/h H
Duncan 1998 225 3.0100 19 296 3.0000 21 -0.71 [-257; 1.15] 96% ——

Xiaofei 2022  2.30 1.7200 60 3.58 57500 60 -1.28 [-2.80; 0.24] 14.5% —a

Total (95% CI) 79 81 -1.05 [-2.23; 0.12] 24.0% -5

Prediction interval [-8.69; 6.58] -

Heterogeneity: Tau® = 0; Chi® = 0.22, df = 1 (P = 0.6423); I = 0%

Total (95% Cl) 108 110 -0.82 [-1.39; -0.24] 100.0% <*
Heterogeneity: Tau® = 0; Chi” = 0.42, df = 2 (P = 0.8099): I = 0.0% f

Test for overall effect: Z=-2.77 (P = 0.006) -5 0 5
Test for subgroup differences: Chi’ = 0.21, df = 1 (P = 0.6501) Favors PIEB Favors CEI

B. Movement pain at 24 hours

PIEB CEl Mean Difference
Study Mean SD Total Mean SD Total MD 95% CI Weight IV, Random, 95% CI

Epidural infusion <5 mi/h

Wang 2022 4.02 15700 29 3.87 15600 29 0.15 [-0.66; 0.96] 32.6%
Bang 2024 246 1.4300 37 4.39 14400 37 -1.93 [-2.58;-1.28] 34.4%
Total (95% Cl) 66 66 -0.90 [-2.94; 1.13] 67.0%
Prediction interval [-23.29; 21.48]
Heterogeneity: Tau® = 2.0231; Chi’ = 15.44, df = 1 (P < 0.0001); I = 93.5%

Epidural infusion 2 § mi/h

Duncan 1998 2.54 2.8600 19 4.11 51200 21 -1.57 [-4.11; 0.97] 14.0% —1

Xiaofei 2022  4.19 1.5500 60 4.42 7.5700 60 -0.23 [-2.19; 1.73] 18.9%

Total (95% Cl) 79 81 -0.73 [-2.28; 0.82] 33.0% L 3

Prediction interval ) [-10.77; 9.31]

Heterogeneity: Tau® = 0; Chi’ = 0.67, df = 1 (P =0.4125); I° = 0%

Total (95% Cl) 145 147 -0.88 [-2.07; 0.32] 100.0% 4

Heterogeneity: Tau® = 0.9715; Chi’ = 16.31, df = 3 (P = 0.0010); I’ = 81.6% I ! ! !
Test for overall effect: Z = -1.44 (P = 0.150) -20 -10 0 10 20
Test for subgroup differences: Chi*=0.02, df = 1 (P =0.8933) Favors PIEB Favors CEI

C. Movement pain at 36 hours

PIEB CEl Mean Difference
Study Mean SD Total Mean SD Total MD 95% Cl Weight IV, Random, 95% CI

Epidural infusion 2 5§ mi/h

Higashi 2019 529 2.0900 21 4.72 22500 21 057 [-0.74; 1.88] 34.7%
Xiaofei 2022 4.37 16300 60 5.38 8.7500 60 -1.01 [-3.26; 1.24] 25.7%
Total (95% Cl) 81 81 0.06 [-1.40; 1.51] 60.3%
Prediction interval [-12.08; 12.19]
Heterogeneity: Tau® = 0.3635; Chi’ = 1.41, df = 1 (P = 0.2349); I = 29.1%

Epidural infusion <5 ml/h
Bang 2024 268 1.7400 37 498 14400 37 -230 [-3.08;-1.57) 39.7%

Total (95% Cl) 118 118 -0.97 [-2.79; 0.84] 100.0%

Heterogeneity: Tau® = 2.0257; Chi® = 14.30, df = 2 (P = 0.0008); I’ = 86.0% | ! ! !
Test for overall effect: Z = -1.05 (P = 0.293) -10 5 0 5 10
Test for subgroup differences: Chi’ = 8.09, df = 1 (P = 0.0045) Favors PIEB Favors CEIl

Figure S5.3. Forest plots comparing PIEB and CEIl (both associated with patient-controlled epidural
analgesia - PCEA) on movement-related pain (defined as pain elicited by movement), on a 0-10 scale,
at 12 (A), 24 (B) and 36 hours (C). Data is stratified according to whether epidural infusion rate was
lower than 5 mL/h or not. CEIl: continuous epidural infusion; PIEB: programmed intermittent epidural

bolus.
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Supplemental Figure S5.4. Subgroup analyses: epidural infusion flow rate

A. Total PCEA administrations

PIEB CEl Mean Difference
Study Mean SD Total Mean SD Total MD 95% CI Weight IV, Random, 95% ClI
Epidural infusion 2 § mi/h
Higashi 2019 090 19900 21 254 35800 21 -164 [-3.39; 0.11] 13.0%
Wiesmann 2018 3.39 4.9800 44 8.77 10.0000 40 -538 [-8.81; -1.95] 129%
Duncan 1998 3.00 104100 19 19.00 20.0500 21 -16.00 [-25.77; -6.23] 11.5%
Xiaofei 2022 206 38000 60 477 68400 60 -271 [-469 -0.73] 13.0%
Total (95% Cl) 144 142 -4.36 [-7.93; -0.78] 50.4% i
Prediction interval [-15.76; 7.04] :
Heterogeneity: Tau® = 9.5084; Chi’ = 10.87, df = 3 (P = 0.0125); I = 72.4%
Epidural infusion < 5 mi/h
Satomi 2018 17.00 104100 27 60.00 20.0500 27 -43.00 [-51.52; -34.48] 11.8% E 3
Po-Yi 2020 6.12 9.1500 52 535 69000 44 0.77 [-245 399 129% E
Su-Sung 2022 16.30 8.3000 35 19.50 10.8000 35 -3.20 [-7.71; 1.31] 127%
Bang 2024 9.31 104100 37 17.55 20.0500 37 -8.24 [-1552; -0.96] 12.2% =
Total (95% Cl) 151 143 -13.17 [-32.59; 6.26] 49.6% -
Prediction interval [-82.97; 56.63] .
Heterogeneity: Tau® = 382.8507; Chi” = 90.05, df = 3 (P < 0.0001); I’ = 96.7%
Total (95% CI) 295 285 -9.50 [-19.07; 0.06] 100.0% <>
Heterogeneity: Tau® = 182.1619; Chi’ = 102.91, df = 7 (P < 0.0001); I = 93.2% !
Test for overall effect: Z =-1.95 (P = 0.052) -50 0 50

Test for subgroup differences: Chi’ = 0.76, df = 1 (P = 0.3820) Favors PIEB Favors CEI

B. Opioid rescue analgesia consumption

PIEB CEl Mean Difference
Study Mean SD Total Mean SD Total MD 95% CI Weight IV, Random, 95% ClI
Epidural infusion < 5 mi/h L
Wang 2022 0.36 07800 29 0.36 07800 29 0.00 [ -0.40; 0.40] 99.6%
Satomi 2018 0.00 00000 27 0.00 0.0000 27 0.00 0.0%
Po-Yi 2020 14.23 20.5900 52 1342 214600 44 081 [ -7.65; 9.27] 02% -+
Total (95% Cl) 108 100 0.00 [ -0.40; 0.40] 99.8%
Prediction interval [ -2.60; 2.60]
Heterogeneity: Tau’ = 0; Chi’ = 0.04, df = 1 (P = 0.8513); I = 0%
Epidural infusion 2 5§ mi/h
Wiesmann 2018 27.82 45.9900 44 3968 46.1400 40 -11.86 [-31.59; 7.87] 0.0% —t
Duncan 1998 13.08 21.6300 19 10.08 11.9300 21 3.00 [ -7.98; 1398] 0.1% o
Total (95% Cl) 63 61 -2.08 [-15.89; 11.74] 0.2% -
Prediction interval [-125.10; 120.94]
Heterogeneity: Tau® = 44.0628; Chi’ = 1.66, df = 1 (P = 0.1970); I = 39.9%
Total (95% CI) 171 161 0.00 [ -0.40; 0.40] 100.0%
Heterogenelty: Tau® < 0.0001; Chi* = 1.71, df = 3 (P = 0.6346); I’ = 0.0% I | | L
Test for overall effect: Z = 0.00 (P = 0.996) -100 -50 0 50 100

Test for subgroup differences: Chi’=0.09, df = 1 (P = 0.7680) Favors PIEB Favors CEI

Figure S5.4. Forest plots comparing PIEB and CEIl (both associated with patient-controlled epidural
analgesia - PCEA) on: A. Total PCEA administrations; B. Opioid rescue analgesia consumption in oral
morphine milligram equivalents. Data is stratified according to whether epidural infusion rate was lower

than 5 mL/h or not. CELl: continuous epidural infusion; PIEB: programmed intermittent epidural bolus.
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Supplemental Figure S5.5. Subgroup analyses: epidural infusion flow rate

C. Total epidural volume

PIEB CEl Mean Difference
Study Mean SD Total Mean SD Total MD 95% CI Weight IV, Random, 95% CI
Epidural infusion < § ml/h i
Wang 2022 313.50 13.2600 29 332.79 19.4900 29 -19.29 [-27.87;-10.71] 13.0% &
Bang 2024 143.93 146500 37 150.60 20.9800 37 -6.67 [-14.92; 1.58] 13.3%

Satomi 2018 15538 4.5500 27 159.73 7.8700 27 -435 [-7.78; -0.92] 16.2%

Po-Yi 2020 200.63 24.4700 52 202.73 17.1700 44 -210 [-10.46; 6.26] 13.2%

Su-Sung 2022 103.70 24.9000 35 105.10 24.0000 35 -1.40 [-12.86; 10.06] 11.0% ]
Total (95% Cl) 180 172 -6.76 [-12.78; -0.74] 66.7% *
Prediction interval [-24.38; 10.86] i
Heterogeneity: Tau® = 30.8247; Chi’ = 11.54, df = 4 (P = 0.0211); I° = 65.3%

Epidural infusion 2 § ml/h

Duncan 1998  121.60 24.9000 19 126.10 20.9800 21 -4.50 [-18.85; 9.85] 92%
Wiesmann 2018 319.82 38.3900 44 352.68 41.7500 40 -32.86 [-50.07;-15.65] 7.6%
Higashi 2019 5461 51200 21 5379 36000 21 082 [-1.86 3.50] 16.5%

Total (95% CI) 84 82 -10.91 [-30.62; 8.80] 33.3%

Prediction interval [-92.97; 71.15]

Heterogeneity: Tau” = 262.6151; Chi® = 14.74, df = 2 (P = 0.0006); I = 86.4%

Total (95% CI) 264 254 -7.31 [-13.70; -0.92] 100.0% L 2
Heterogeneity: Tau® = 62.4600; Chi’ = 34.71,df = 7 (P <0.0001); I*=79.8% !
Test for overall effect: Z = -2.24 (P = 0.025) -50 0 50
Test for subgroup differences: Chi*=0.16, df = 1 (P = 0.6933) Favors PIEB Favors CEI

D. Patient satisfaction

PIEB CEl Mean Difference
Study Mean SD Total Mean SD Total MD 95% CI Weight IV, Random, 95% CI
Epidural infusion < § mi/h
Bang 2024 9645 7.7100 37 83.55 23.1400 37 1290 [ 5.04; 20.76] 32.4%
Po-Yi 2020 81.77 266800 52 90.00 15.3300 44 -823 [-16.78; 0.32] 31.5%
Total (95% CI) 89 81 240 [-18.30; 23.11] 63.9%
Prediction interval [-223.93; 228.74]

Heterogeneity: Tau® = 205.6842; Chi’ = 12.72, df = 1 (P = 0.0004); I* = 92.1%

Epidural infusion 2 5 mi/h
Xiaofei 2022 85.88 7.6000 60 80.00 151900 60 588 [ 1.58; 10.18] 36.1%

Wiesmann 2018 100.00 0.0000 44 100.00 0.0000 40 0.00 0.0%

Total (95% CI) 193 181 3.70 [ -7.98; 15.39] 100.0%

Heterogeneity: Tau® = 93.6437; Chi’ = 13.24, df = 2 (P = 0.0013); I° = 84.9% ! ! ! J !
Test for overall effect: Z = 0.62 (P = 0.534) -200 -100 0 100 200
Test for subgroup differences: Chi*=0.10, df = 1 (P = 0.7474) Favors CEl Favors PIEB

Figure S5.5. Forest plots comparing PIEB and CEIl (both associated with patient-controlled epidural
analgesia - PCEA) on: C. Total epidural volume administered in mL; D. Patient satisfaction on a visual
analog 0-100 scale. Data is stratified according to whether epidural infusion rate was lower than 5 mL/h

or not. CEIl: continuous epidural infusion; PIEB: programmed intermittent epidural bolus.
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Supplemental Figure S5.6. Subgroup analyses: epidural infusion flow rate

A. Paresthesia

Study or PIEB CEl Risk Ratio
Subgroup Events Total Events Total Weight RR 95% ClI MH, Random, 95% ClI
Epidural infusion < 5 mi/h

Bang 2024 3 37 4 37 45.7% 0.75 [0.18; 3.12] i

Su-Sung 2022 1 35 0 35 10.6% 3.00 [0.13;71.18] : &
Wang 2022 2 29 8 29 43.8% 0.25 [0.06; 1.08] —H—

Total (95% CI) 6 101 12 101 100.0% 0.54 £0.19; 1.53] <
Heterogeneity: Tau’ = 0.0967; Chi’ = 2.39, df = 2 (P = 0.3021); I = 16.5%

Test for overall effect: Z =-1.16 (P = 0.244) i

Total (95% CI) 6 101 12 101 100.0% 0.54 [0.19; 1.53] -
Prediction interval 20.04; 7.68]

Heterogeneity: Tau’ = 0.0967; Chi’ = 2.39, df = 2 (P =0.3021); I’ = 16.5% ' ' ' '
Test for overall effect: Z =-1.16 (P = 0.244) 0.1 0512 10

Test for subgroup differences: Chi® = 0.00, df = 0 (P =NA)

Favors PIEB Favors CEIl

B. Prutitus
Study or PIEB CEI Risk Ratio
Subgroup Events Total Events Total Weight RR 95% ClI MH, Random, 95% CI
Epidural infusion < 5 mi/h
Bang 2024 22 37 22 37 20.8% 1.00 [0.69; 1.46] -
Po-Yi 2020 26 52 18 44 14.7% 1.22 [0.78; 1.91] —1—
Su-Sung 2022 1 35 1 35 0.4% 1.00 [0.07;15.36] :
Wang 2022 8 29 7 29 3.8% 1.14 [0.48; 2.74] —
Total (95% CI) 57 153 48 145 39.7% 1.09 [0.83; 1.43] >
Heterogeneity: Tau’ = 0; Chi’ = 0.47, df = 3 (P = 0.9258); I” = 0% ;
Test for overall effect: Z =0.63 (P = 0.530)
Epidural infusion 2 5§ ml/h
Xiaofei 2022 45 60 42 60 60.3% 1.07 [0.86; 1.34]
Total (95% Cl) 102 213 90 205 100.0% 1.08 [0.91; 1.28]

Prediction interval [0.85; 1.38]
Heterogeneity: Tau’ = 0; Chi’ = 0.48, df = 4 (P = 0.9755); I’ = 0.0%

Test for overall effect: Z =0.87 (P =0.384)

Test for subgroup differences: Chi’ = 0.01, df = 1 (P=0.9188)

0.1 05 1 2 10
Favors PIEB Favors CEIl

Figure S5.6. Forest plots comparing PIEB and CEI (both associated with patient-controlled epidural

analgesia - PCEA) on: A. Patients that reported paresthesia; B. Patients that presented complaints of

pruritus. Data is stratified according to whether epidural infusion rate was lower than 5 mL/h or not. CEl:

continuous epidural infusion; PIEB: programmed intermittent epidural bolus.
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Supplemental Figure S5.7. Su

C. Urinary retention

bgroup analyses

: epidural infusion flow rate

Study or PIEB CEI Risk Ratio
Subgroup Events Total Events Total Weight RR 95% ClI MH, Random, 95% CI
Epidural infusion < § ml/h i

Bang 2024 0 37 2 37 12.7% 0.20 [0.01; 4.03] B
Su-Sung 2022 2 35 2 35 31.7% 1.00 [0.15 6.71] i
Total (95% CI) 2 72 4 72 44.4% 0.63 [0.13; 3.15]

Heterogeneity: Tau® = 0; Chi’ = 0.79, df = 1 (P = 0.3749): I> = 0%

Test for overall effect: Z =-0.56 (P = 0.574)
Epidural infusion 2 5§ ml/h i
Higashi 2019 2 21 3 21 40.4% 0.67 [0.12; 3.59]

Xiaofei 2022 1 60 1 60 15.2% 1.00 [0.06; 15.62] §

Total (95% Cl) 3 81 4 81 556% 0.74 [0.18; 3.13] :
Heterogeneity: Tau® = 0; Chi’ = 0.06, df = 1 (P = 0.8053); I° = 0% :

Test for overall effect: Z =-0.40 (P = 0.687)

Total (95% CI) 5 153 8 153 100.0% 0.69 [0.24; 2.02]

Prediction interval

[0.12; 3.94]

Heterogeneity: Tau® = 0; Chi’ = 0.87, df = 3 (P = 0.8324): I = 0.0% f T I ' |

Test for overall effect: Z =-0.67 (P = 0.500) 0.01 0.1 1 10 100

Test for subgroup differences: Chi’ = 0.02, df = 1 (P=0.8797) Favors PIEB Favors CEl
D. PONV

Study or PIEB CEI Risk Ratio

Subgroup Events Total Events Total Weight RR 95% CI MH, Random, 95% ClI

Epidural infusion < 5 ml/h

Bang 2024 6 37 6 37 6.7% 1.00 [0.35; 2.82]

Po-Yi 2020 13 52 13 44 16.2% 0.85 [0.44; 1.63] T

Satomi 2018 14 28 19 29 31.7% 0.76 [0.48; 1.20] —B-

Su-Sung 2022 12 35 3 35 52% 4.00 [1.24;12.96] —_—

Wang 2022 4 29 5 29 50% 0.80 [0.24; 2.68] —_——

Total (95% Cl) 49 181 46 174 64.8% 0.99 [0.64; 1.52] -

Heterogeneity: Tau® = 0.0758; Chi’ =6.79, df = 4 (P = 0.1472); I’ = 41.1%

Test for overall effect: Z =-0.06 (P = 0.951)

Epidural infusion 2 5 mi/h

Higashi 2019 8 21 5 21 8.1% 1.60 [0.63; 4.09] s

Wiesmann 2018 8 44 8 40 9.2% 091 [0.38; 2.19]

Xiaofei 2022 16 60 14 60 17.9% 1.14 [0.61; 2.13] ?

Total (95% Cl) 32 125 27 121 35.2% 1.16 [0.74; 1.82]

Heterogeneity: Tau” = 0; Chi’ = 0.75, df = 2 (P = 0.6887); I = 0%

Test for overall effect: Z = 0.66 (P = 0.508)

Total (95% CI) 81 306 73 295 100.0% 1.00 [0.76; 1.31]

Prediction interval [0.68; 1.47]

Heterogeneity: Tau® = 0.0067; Chi’ = 8.26, df = 7 (P = 0.3099); I’ = 15.3% J LR !

Test for overall effect: Z =0.02 (P = 0.987) 0.1 05 1 2 10

Test for subgroup differences: Chi* =0.27, df = 1 (P = 0.6049) Favors PIEB Favors CEIl

Figure S5.7. Forest plots comparing PIEB and CEI (both associated with patient-controlled epidural
analgesia - PCEA) on: C. Patients reporting episodes of urinary retention; D. Patients that presented
with postoperative nausea and/or vomiting (PONV). Data is stratified according to whether epidural
infusion rate was lower than 5 mL/h or not. CEIl: continuous epidural infusion; PIEB: programmed

intermittent epidural bolus.
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Supplemental Figure S5.8. Subgroup analyses: epidural infusion flow rate
E. Motor block

Study or PIEB CEl Risk Ratio
Subgroup Events Total Events Total Weight RR 95% CI MH, Random, 95% CI
Epidural infusion < 5§ ml/h

Bang 2024 0o 37 10 37 25.8% 0.05 [0.00; 0.78] —l—

Satomi 2018 0 29 0 29 0.0% i

Test for overall effect: Z=-2.13 (P = 0.033)

Epidural infusion 2 5 mi/h :
Duncan 1998 6 19 2 21 36.3% 3.32 [0.76; 14.49] -

Xiaofei 2022 3 60 9 60 37.9% 033 [0.09; 1.17] B

Total (95% ClI) 9 79 1" 81 74.2% 1.02 [0.11; 9.65] -
Heterogeneity: Tau” = 2.1500; Chi* =5.4, df = 1 (P = 0.0201); I’ = 81.5% f

Total (95% ClI) 9 145 21 147 100.0% 0.46 [0.05; 4.42] —Ep
Prediction interval [20.00; 3865.33]

Heterogeneity: Tau’ = 3.0795; Chi’ =9.12, df = 2 (P = 0.0105); I’ = 78.1% f T T '
Test for overall effect: Z = -0.67 (P = 0.504) 0.001 0.1 1 10 1000
Test for subgroup differences: Chi’=279,df=1 (P =0.0950) Favors PIEB Favors CEI

F. Hypotension

Study or PIEB CEl Risk Ratio
Subgroup Events Total Events Total Weight RR 95% ClI MH, Random, 95% CI
Epidural infusion < 5 ml/h :

Bang 2024 6 37 4 37 16.9% 1.50 [0.46;4.88] &
Po-Yi 2020 18 52 9 44 491% 1.69 [0.85;3.38] ——
Satomi 2018 0 28 0 29 0.0%

Total (95% Cl) 24 117 13 110 66.0% 1.64 [0.90; 2.98] s

Heterogeneity: Tau? = 0; Chi’ = 0.03, df = 1 (P =0.8628); 1>= 0%
Test for overall effect: Z=1.63 (P = 0.104)

Epidural infusion 2 5 mi/h

Higashi 2019 10 21 4 21 24.1% 2.50 [0.93;6.72] T——
Wiesmann 2018 3 44 3 40 9.9% 0.91 [0.19;4.25] i

Xiaofei 2022 0 60 0 60 0.0%

Total (95% ClI) 13 125 7 121 34.0% 1.80 [0.71; 4.56] i
Heterogeneity: Tau’ = 0.0748; Chi’ = 1.17, df = 1 (P = 0.2791); I* = 14.6%

Test for overall effect: Z=1.25 (P = 0.212)

Total (95% CI) 37 242 20 231 100.0% 1.71 [1.05; 2.78] -
Prediction interval [0.78; 3.77] [ —
Heterogeneity: Tau” = 0; Chi’ = 1.26, df = 3 (P = 0.7388); 1> = 0.0% ' ' ' '
Test for overall effect: Z=2.17 (P = 0.030) 0.2 05 1 2 5
Test for subgroup differences: Chi? = 0.03, df = 1 (P = 0.8655) Favors PIEB Favors CEIl

Figure S5.8. Forest plots comparing PIEB and CEI (both associated with patient-controlled epidural
analgesia - PCEA) on: E. Patients presenting motor block at 24 hours follow-up; F. the occurrence of
postoperative hypotension. Data is stratified according to whether epidural infusion rate was lower than

5 mL/h or not. CEI: continuous epidural infusion; PIEB: programmed intermittent epidural bolus.
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Supplemental Figure S6.1. Subgroup analyses: risk of bias stratification

A. Rest pain at 12 hours

PIEB CEl Mean Difference
Study Mean SD Total Mean SD Total MD 95% Cl Weight IV, Random, 95% ClI
Low risk of bias
Wang 2022 228 09700 29 3.04 1.5500 29 -0.76 [-1.43;-0.09] 21.7% -#-
Xiaofei2022 139 12200 60 1.96 1.3200 60 -0.57 [-1.02;-0.12] 26.3% =
Total (95% Cl) 89 89 -0.63 [-1.01; -0.25] 48.0% . 2
Prediction interval [-3.06; 1.80] —_——
Heterogeneity: Tau® = 0; Chi’ = 0.21, df = 1 (P = 0.6441); I° = 0%
Non-low risk of bias i
Duncan 1998 1.02 1.8200 19 1.47 2.1400 21 -045 [-1.68; 0.78] 12.2% —E—
Avinash 2024 293 0.8800 15 4.47 0.9900 15 -1.54 [-2.21;-0.87] 21.6% -
Su-Sung 2022 5.04 16900 35 4.87 1.8900 35 0.17 [-067; 1.01] 182% J
Total (95% CI) 69 71 -0.64 [-1.71; 0.42] 52.0% g
Prediction interval [-4.87; 3.58] :
Heterogeneity: Tau® = 0.6700; Chi’ = 10.12, df = 2 (P = 0.0064); I = 80.2%
Total (95% Cl) 158 160 -0.67 [-1.21; -0.13] 100.0% <
Heterogeneity: Tau’ = 0.2377; Chi’ = 10.66, df = 4 (P = 0.0307); I> = 62.5% ! ' ! !
Test for overall effect: Z = -2.43 (P = 0.015) -4 2 0 2 4
Test for subgroup differences: Chi’ = 0.00, df = 1 (P = 0.9803) Favors PIEB Favors CEI

B. Rest pain at 24 hours

PIEB CEl Mean Difference
Study Mean SD Total Mean SD Total MD 95% Cl Weight 1V, Random, 95% CI
Low risk of bias
Wang 2022 3.02 1.5600 29 2389 1.5600 29 0.13 [-0.67; 0.93] 12.6% ~L~i
Bang 2024 1.31 1.0100 37 1.81 1.7400 37 -0.50 [-1.15; 0.15] 14.0% B
Xiaofei 2022  1.39 1.5300 60 208 1.9200 60 -0.69 [-1.31;-0.07] 14.2% =
Total (95% CI) 126 126 -0.42 [-0.84; 0.01] 40.8% >
Prediction interval [-1.53; 0.70] :
Heterogeneity: Tau” = 0.0204; Chi® = 2.59, df = 2 (P = 0.2745); I = 22.7%
Non-low risk of bias
Duncan 1998 0.98 1.9700 19 1.27 22100 21 -0.29 [-1.59; 1.01] 8.8% —8—
Satomi 2018  1.00 1.5600 27 2.64 2.3400 27 -1.64 [-2.70;-0.58] 10.5% —i—
Avinash 2024 2.47 0.7400 15 3.53 0.7400 15 -1.06 [-1.59;-0.53] 14.9% -
Su-Sung 2022 4.10 1.6500 35 4.71 1.9500 35 -0.61 [-1.46; 0.24] 12.3% o
Po-Yi 2020 3.84 21600 52 277 1.8600 44 1.07 [0.27; 1.87] 12.6% P ——
Total (95% Cl) 148 142 -0.50 [-1.41; 0.41] 59.2% i
Prediction interval [-3.38; 2.38] :
Heterogeneity: Tau’ = 0.8618; Chi’ = 23.36, df = 4 (P = 0.0001); I = 82.9%
Total (95% Cl) 274 268 -0.45 [-0.99; 0.10] 100.0% -
Heterogeneity: Tau® = 0.4490; Chi’ = 26.26, df = 7 (P = 0.0005); I = 73.3% UL L

Test for overall effect: Z =-1.60 (P = 0.109)
Test for subgroup differences: Chi’=0.03, df = 1 (P =0.8691)

3 2 -1 0 1 2 3
Favors PIEB Favors CEIl

Figure S6.1. Forest plots comparing PIEB and CEIl (both associated with patient-controlled epidural

analgesia - PCEA) on pain at rest, on a 0-10 scale, at 12 (A) and 24 hours (B). Data is stratified according

to whether studies were assessed as presenting a low risk of bias or not. CEl: continuous epidural

infusion; PIEB: programmed intermittent epidural bolus.
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Supplemental Figure S6.2. Subgroup analyses: risk of bias stratification

C. Rest pain at 36 hours

PIEB CEl Mean Difference
Study Mean SD Total Mean SD Total MD 95% CI Weight IV, Random, 95% CI

Non-low risk of bias

Higashi 2019  3.79 1.2400 21 3.93 1.1300 21 -0.14 [-0.86; 0.58] 23.4%
Su-Sung 2022 3.61 14600 35 4.59 1.6900 35 -0.98 [-1.72;-0.24] 23.0%
Total (95% ClI) 56 56 -0.55 [-1.38; 0.27] 46.4%
Prediction interval [-8.50; 7.39]
Heterogeneity: Tau® = 0.2145; Chi’ = 2.55, df = 1 (P = 0.1102); I’ = 60.8%

Low risk of bias

Bang 2024 1.38 11600 37 3.05 1.6000 37 -1.67 [-2.31;-1.03] 25.2% B

Xiaofei 2022  1.65 1.2000 60 2.81 1.5300 60 -1.16 [-1.65;-0.67] 28.4%

Total (95% Cl) 97 97 -1.37 [-1.87; -0.88] 53.6% *

Prediction interval ) [-5.57; 2.82]

Heterogeneity: Tau’ = 0.0458; Chi’ = 1.54, df = 1 (P = 0.2142); I = 35.2%

Total (95% Cl) 153 153 -1.01 [-1.61; -0.40] 100.0% @
Heterogeneity: Tau’ = 0.2716; Chi” = 10.04, df = 3 (P = 0.0182); 1> = 70.1%

Test for overall effect: Z = -3.27 (P = 0.001) -5 0 5
Test for subgroup differences: Chi’ = 2.79, df = 1 (P = 0.0946) Favors PIEB Favors CEl

D. Rest pain at 48 hours

PIEB CEl Mean Difference
Study Mean SD Total Mean SD Total MD 95% CI Weight IV, Random, 95% ClI
Low risk of bias i
Wang 2022 147 05900 29 207 1.2600 29 -060 [-1.11;-0.09] 31.3% -.-
Non-low risk of bias :
Satomi 2018 1.00 1.5600 27 2.53 1.1700 27 -1.53 [-2.27;-0.79] 24.6% '—.—‘
Su-Sung 2022 347 15700 35 4.02 1.7000 35 -0.55 [-1.32; 0.22] 23.8% —
Po-Yi 2020 276 20400 40 2.78 19000 33 -0.02 [-0.93; 0.89] 20.3% —
Total (95% ClI) 102 95 -0.73 [-1.59; 0.14] 68.7% e
Prediction interval [-4.10; 2.64] :
Heterogeneity: Tau” = 0.4184; Chi’ = 7.04, df = 2 (P = 0.0296); I’ = 71.6%
Total (95% Cl) 131 124 -0.70 [-1.27; -0.13] 100.0% -
Heterogeneity: Tau® = 0.2037; Chi’ = 7.35, df = 3 (P = 0.0614); I = 59.2% ! ' J !
Test for overall effect: Z = -2.40 (P = 0.016) -4 -2 0 2 4
Test for subgroup differences: Chi* = 0.06, df = 1 (P =0.8019) Favors PIEB Favors CEI

Figure S6.2. Forest plots comparing PIEB and CEI (both associated with patient-controlled epidural
analgesia - PCEA) on pain at rest, on a 0-10 scale, at 36 (A) and 48 hours (B). Data is stratified according
to whether studies were assessed as presenting a low risk of bias or not. CEl: continuous epidural
infusion; PIEB: programmed intermittent epidural bolus.
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Supplemental Figure S6.3. Subgroup analyses: risk of bias stratification

A. Movement pain at 12 hours

PIEB CEl Mean Difference
Study Mean SD Total Mean SD Total MD 95% Cl Weight IV, Random, 95% ClI
Low risk of bias !
Wang 2022 429 09700 29 65.03 1.5400 29 -0.74 [-1.40;-0.08] 76.0% B
Xiaofei 2022 230 17200 60 3.58 5.7500 60 -1.28 [-2.80; 0.24] 14.5% —a—
Total (95% CI) 89 89 -0.83 [-1.43; -0.22] 90.4% >
Prediction interval [-4.76; 3.11] -

Heterogeneity: Tau® = 0; Chi* = 0.41, df = 1 (P = 0.5229); I’ = 0%

Non-low risk of bias i
Duncan 1998 225 3.0100 19 296 3.0000 21-0.71 [-257; 1.15] 9.6% ——

Total (85% CI) 108 110 -0.82 [-1.39; -0.24] 100.0%

Heterogeneity: Tau® = 0; Chi’ = 0.42, df = 2 (P = 0.8099); I’ = 0.0% I J | !
Test for overall effect: Z=-2,77 (P = 0.006) -4 -2 0 2 4
Test for subgroup differences: Chi* =0.01, df = 1 (P = 0.9075) Favors PIEB Favors CEI

B. Movement pain at 24 hours

PIEB CEl Mean Difference
Study Mean SD Total Mean SD Total MD 95% CI Weight IV, Random, 95% ClI

Low risk of bias
Wang 2022 402 15700 29 3.87 1.5600 29 0.15 [-0.66; 0.96] 32.6%
Xiaofei 2022 419 15500 60 4.42 7.5700 60 -0.23 [-2.19; 1.73] 18.9%

Total (95% CI) 89 89 0.09 [-0.65; 0.84] 51.6%

Prediction interval [-4.73; 4.92]

Heterogeneity: Tau’ = 0; Chi’ = 0.12, df = 1 (P = 0.7247); = 0%

Non-low risk of bias

Duncan 1998 2.54 2.8600 19 4.11 51200 21 -1.57 [-4.11; 0.97] 14.0% —

Bang 2024 246 14300 37 4.39 14400 37 -1.93 [-2.58;-1.28] 34.4% .—

Total (95% Cl) 56 58 -1.91 [-2.54; -1.27] 48.4% L

Prediction interval [-6.01; 2.20]

Heterogeneity: Tau’ = 0; Chi’ = 0.07, df = 1 (P = 0.7879); I = 0%

Total (95% ClI) 145 147 -0.88 [-2.07; 0.32] 100.0% -

Heterogeneity: Tau® = 0.9715; Chi’ = 16.31, df = 3 (P = 0.0010); I’ = 81.6% U I ! U
Test for overall effect: Z = -1.44 (P = 0.150) 6 -4 -2 0 2 4 6
Test for subgroup differences: Chi*=16.12,df = 1 (P < 0.0001) Favors PIEB Favors CEl

C. Movement pain at 36 hours

PIEB CEIl Mean Difference
Study Mean SD Total Mean SD Total MD 95% C1 Weight IV, Random, 95% ClI
Non-low risk of bias L
Higashi 2019 529 2.0900 21 4.72 22500 21 0.57 [-0.74; 1.88] 34.7%
Low risk of bias
Bang 2024 2.68 1.7400 37 4.98 14400 37 -2.30 [-3.03;-1.57] 39.7% | B
Xiaofei 2022 437 16300 60 5.38 8.7500 60 -1.01 [-3.26; 1.24] 25.7% R A
Total (95% Cl) 97 97 -2.11 [-3.00; -1.22] 65.3% <
Prediction interval [-9.18; 4.95] :
Heterogeneity: Tau® = 0.1030; Chi’ = 1.14, df = 1 (P = 0.2854); I’ = 12.4%
Total (95% ClI) 118 118 -0.97 [-2.79; 0.84] 100.0% g
Heterogeneity: Tau® = 2.0257; Chi’ = 14.30, df = 2 (P = 0.0008); I = 86.0%
Test for overall effect: Z=-1.05 (P = 0.293) -5 0 5
Test for subgroup differences: Chi’ = 10.99, df = 1 (P = 0.0009) Favors PIEB Favors CEI

Figure S6.3. Forest plots comparing PIEB and CEIl (both associated with patient-controlled epidural
analgesia - PCEA) on movement-related pain (defined as pain elicited by movement), on a 0-10 scale,
at 12 (A), 24 (B) and 36 hours (C). Data is stratified according to whether studies were assessed as
presenting a low risk of bias or not. CEl: continuous epidural infusion; PIEB: programmed intermittent

epidural bolus.
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Supplemental Figure S6.4. Subgroup analyses: risk of bias stratification

A. Total PCEA administrations

PIEB CEl
Study Mean SD Total Mean SD Total MD

95% Cl1 Weight

Mean Difference
IV, Random, 95% CI

Non-low risk of bias
Higashi 2019 090 19900 21 254 35800 21 -1.64

Duncan 1998 3.00 104100 19 19.00 20.0500 21 -16.00
Po-Yi 2020 6.12 91500 52 5.35 6.9000 44 0.77
Su-Sung 2022 16.30 8.3000 35 19.50 10.8000 35 -3.20
Total (95% CI) 127 121 -3.58

Prediction interval v
Heterogeneity: Tau® = 23.9758; Chi’ = 10.92, df = 3 (P = 0.0122); I = 72.5%

Low risk of bias

[-3.39; 0.11]
[-25.77; -6.23)
[-2.45; 3.99]
[-7.71; 1.31]
[-8.96; 1.80]
[-21.45; 14.29]

13.0%
1.5%
12.9%
12.7%
50.1%

12.9%
13.0%
1.8%
12.2%

Wiesmann 2018 3.39 4.9800 44 8.77 10.0000 40 -5.38 [-8.81; -1.95]
Xiaofei 2022 206 38000 60 4.77 68400 60 -2.71 [-489; -0.73]
Satomi 2018 17.00 10.4100 27 60.00 20.0500 27 -43.00 [-51.52; -34.48)
Bang 2024 9.31 104100 37 17.55 20.0500 37 -8.24 [-15.52; -0.96]
Total (95% Cl) 168 164 -14.55 [-32.78; 3.68] 49.9%

Prediction interval

[-80.04; 50.94]

Heterogeneity: Tau’ = 336.9708; Chi’ = 82.33, df = 3 (P < 0.0001); I = 96.4%

Total (95% CI) 295 285 -9.50 [-19.07; 0.06] 100.0%
Heterogeneity: Tau’ = 182.1619; Chi’ = 102.91, df = 7 (P < 0.0001); I = 93.2%

Test for overall effect: Z = -1.95 (P = 0.052)
Test for subgroup differences: Chi*=1.28, df =1 (P =0.2581)

B. Opioid rescue analgesia consumption

PIEB CEl
Study Mean SD Total Mean SD Total MD

95% CI Weight

&
L
,-
-
T A
-50 0 50

Favors PIEB Favors CEI

Mean Difference
IV, Random, 95% ClI

Low risk of bias

Wang 2022 0.36 07800 29 0.36 0.7800 29 000 [-0.40; 0.40] 99.6%
Satomi 2018 0.00 0.0000 27 0.00 0.0000 27 0.00 0.0%
Wiesmann 2018 27.82 45.9900 44 39.68 46.1400 40 -11.86 [-31.59; 7.87] 0.0%
Total (95% Cl) 100 96 -1.66 [-9.73; 6.41] 99.6%
Prediction interval [-78.54; 75.22]
Heterogeneity: Tau’ = 19.6626; Chi’ = 1.39, df = 1 (P = 0.2387); I = 28%

Non-low risk of bias

Po-Yi 2020 14.23 20.5900 52 13.42 21.4600 44 081 [-7.65; 927] 0.2%
Duncan 1998  13.08 21.6300 19 10.08 11.9300 21 3.00 [-7.98;13.98] 0.1%
Total (95% Cl) 7 65 1.63 [-5.08; 8.33] 0.4%
Prediction interval [-41.82; 45.07]
Heterogeneity: Tau’ = 0; Chi’ = 0.1, df = 1 (P = 0.7568); I = 0%

Total (95% Cl) 171 161 0.00 [-0.40; 0.40] 100.0%

Heterogeneity: Tau® < 0.0001; Chi’ = 1.71, df = 3 (P = 0.6346); I = 0.0%
Test for overall effect: Z = 0.00 (P = 0.996)
Test for subgroup differences: Chi = 0.38,df =1 (P =0.5391)

:

>
>
1
-50 0 50

Favors PIEB Favors CEI

Figure S6.4. Forest plots comparing PIEB and CEIl (both associated with patient-controlled epidural

analgesia - PCEA) on: A. Total PCEA administrations; B. Opioid rescue analgesia consumption in oral

morphine milligram equivalents. Data is stratified according to whether studies were assessed as

presenting a low risk of bias or not. CEl: continuous epidural infusion; PIEB: programmed intermittent

epidural bolus.
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Supplemental Figure S6.5. Subgroup analyses: risk of bias stratification

C. Total epidural volume

PIEB CEl Mean Difference
Study Mean SD Total Mean SD Total MD 95% Cl Weight IV, Random, 95% CI
Low risk of bias i
Wang 2022 313.50 13.2600 29 332.79 19.4900 29 -19.29 [-27.87;-10.71] 13.0% -
Bang 2024 143.93 146500 37 150.60 20.9800 37 -6.67 [-14.92; 1.58] 13.3% R e
Satomi 2018 155.38 4.5500 27 159.73 7.8700 27 -4.35 [-7.78; -0.92] 16.2% =
Wiesmann 2018 319.82 38.3900 44 352.68 41.7500 40 -32.86 [-50.07;-15.65] 76% —@—
Total (95% CI) 137 133 -13.99 [-25.45; -2.54]) 50.1% —
Prediction interval [-52.49; 24.51] :
Heterogeneity: Tau’ = 112.1921; Chi’ = 18.84, df = 3 (P = 0.0003); I’ = 84.1%
Non-low risk of bias

Duncan 1998  121.60 249000 19 126.10 20.9800 21 -4.50 [-18.85; 9.85] 92%
Po-Yi 2020 200.63 244700 52 202.73 17.1700 44 -210 [-10.46; 6.26] 13.2%
Su-Sung 2022 103.70 249000 35 105.10 24.0000 35 -1.40 [-12.86; 10.06] 11.0%
Higashi 2019 5461 51200 21 5379 3.6000 21 082 [-1.86; 3.50] 16.5%

Total (95% CI) 127 121 031 [-2.14; 2.76] 49.9%

Prediction interval [-3.67; 4.29]

Heterogeneity: Tau® = 0; Chi’ = 0.98, df = 3 (P = 0.8072); I = 0%

Total (95% CI) 264 254 -7.31 [-13.70; -0.92] 100.0%

Heterogeneity: Tau’ = 62.4600; Chi’ = 34.71, df = 7 (P < 0,0001); I’ = 79.8% ! T 1

Test for overall effect: Z =-2.24 (P = 0.025) 40 -20 0 20 40
Test for subgroup differences: Chi* = 6.73, df = 1 (P = 0.0167) Favors PIEB Favors CEI

D. Patient satisfaction

PIEB CEl Mean Difference
Study Mean SD Total Mean SD Total MD 95% Cl Weight IV, Random, 95% CI
Low risk of bias i
Bang 2024 9645 7.7100 37 83.55 23.1400 37 1290 [ 5.04;20.76] 32.4% R
Xiaofei 2022 8588 7.6000 60 80.00 151900 60 588 [ 1.58;10.18] 36.1% |~}
Wiesmann 2018 100.00 0.0000 44 100.00 0.0000 40 0.00 0.0%
Total (95% CI) 141 137 8.59 [ 1.89; 15.28] 68.5% >
Prediction interval [-56.04; 73.22] -

Heterogeneity: Tau’ = 14.1968; Chi’ = 2,36, df = 1 (P = 0.1245); I° = 57.6%

Non-low risk of bias

Po-Yi 2020 81.77 26.6800 52 90.00 153300 44 -8.23 [-16.78; 0.32] 31.5% e

Total (95% Cl) 193 181 3.70 [-7.98; 15.39] 100.0% ?
Heterogeneity: Tau® = 93.6437; Chi’ = 13.24, df = 2 (P = 0.0013); I’ = 84.9% i U
Test for overall effect: Z=0.62 (P = 0.534) -60 -40 -20 0 20 40 60
Test for subgroup differences: Chi’ = 9.21, df = 1 (P = 0,0024) Favors CEl Favors PIEB

Figure S6.5. Forest plots comparing PIEB and CEI (both associated with patient-controlled epidural
analgesia - PCEA) on: C. Total epidural volume administered in mL; D. Patient satisfaction on a visual
analog 0-100 scale. Data is stratified according to whether studies were assessed as presenting a low

risk of bias or not. CEIl: continuous epidural infusion; PIEB: programmed intermittent epidural bolus.
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Supplemental Figure S6.6. Subgroup analyses: risk of bias stratification

A. Paresthesia

Study or PIEB CEI Risk Ratio
Subgroup Events Total Events Total Weight RR 95% ClI MH, Random, 95% CI
Low risk of bias

Bang 2024 3 37 4 37 45.7% 0.75 [0.18; 3.12]

Wang 2022 2 29 8 29 43.8% 0.25 [0.06; 1.08] ——

Total (95% Cl) 5 66 12 66 89.4% 0.44 [0.15; 1.29] -
Heterogeneity: Tau? = 0.0608; Chi’ = 1.11, df = 1 (P = 0.2916); I° = 10.1% i
Test for overall effect: Z =-1.50 (P = 0.133)

Non-low risk of bias

Su-Sung 2022 1 35 0 35 10.6% 3.00 [0.13;71.18] &

Total (95% CI) 6 101 12 101 100.0% 0.54 [0.19; 1.53] ‘

Prediction interval [0.04; 7.68]

Heterogeneity: Tau” = 0.0967; Chi* =239, df=2 (P =0.3021); I = 16.5% ' ' '

Test for overall effect: Z =-1.16 (P = 0.244) 0.1 0.51 2 10

Test for subgroup differences: Chi*=1.27, df =1 (P =0.2597) Favors PIEB Favors CEl
B. Prutitus

Study or PIEB CEl Risk Ratio

Subgroup Events Total Events Total Weight RR 95% ClI MH, Random, 95% ClI

Low risk of bias :

Bang 2024 22 37 22 37 20.8% 1.00 [0.69; 1.46]

Wang 2022 8 29 7 29 3.8% 1.14 [0.48; 2.74]

Xiaofei 2022 45 60 42 60 60.3% 1.07 [0.86; 1.34]

Total (95% ClI) 75 126 71 126 84.9% 1.06 [0.88; 1.27]

Heterogeneity: Tau® = 0; Chi® = 0.13, df = 2 (P = 0.9378); I’ = 0%
Test for overall effect: Z =0.58 (P = 0.562)

Non-low risk of bias

Po-Yi 2020 26 52 18 44 14.7% 1.22 [0.78; 1.91] —.—
Su-Sung 2022 1 35 1 35 0.4% 1.00 [0.07;15.36] :
Total (95% CI) 27 87 19 79 15.1% 1.22 [0.78; 1.89] -

Heterogeneity: Tau” = 0; Chi’ = 0.02, df = 1 (P = 0.8870); I* = 0%
Test for overall effect: Z =0.87 (P = 0.385)

10

Total (95% CI) 102 213 90 205 100.0% 1.08 [0.91; 1.28] '

Prediction interval [0.85; 1.38] ;
Heterogeneity: Tau® = 0; Chi’ = 0.48, df = 4 (P = 0.9755); I* = 0.0% ' UL |
Test for overall effect: Z =0.87 (P = 0.384) 0.1 05 1 2

Test for subgroup differences: Chi=0.33, df = 1 (P =0.5656) Favors PIEB Favors CEI

Figure S6.6. Forest plots comparing PIEB and CEI (both associated with patient-controlled epidural

analgesia - PCEA) on: A. Patients that reported paresthesia; B. Patients that presented complaints of

pruritus. Data is stratified according to whether studies were assessed as presenting a low risk of bias

or not. CEIl: continuous epidural infusion; PIEB: programmed intermittent epidural bolus.
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Supplemental Figure S6.7. Subgroup analyses: risk of bias stratification

C. Urinary retention

Study or PIEB CEl Risk Ratio
Subgroup Events Total Events Total Weight RR 95% ClI MH, Random, 95% CI

Low risk of bias

Bang 2024 0 37 2 37 12.7% 0.20 [0.01; 4.03]
Xiaofei 2022 1 60 1 60 15.2% 1.00 [0.06; 15.62]
Total (95% ClI) 1 97 3 97 27.9% 0.48 [0.06; 3.65]

Heterogeneity: Tau” = 0; Chi’ = 0.6, df = 1 (P = 0.4384); I’ = 0%
Test for overall effect: Z=-0.71 (P =0.478)

Non-low risk of bias

=
Higashi 2019 2 21 3 21 40.4% 067 [0.12; 3.59]
Su-Sung 2022 2 35 2 35 31.7% 1.00 [0.15; 6.71] ;
5 ;

N

Total (95% CI) 4 56 56 72.1% 0.80 [0.23; 2.81]

Heterogeneity: Tau® = 0; Chi’ = 0.1, df = 1 (P = 0.7545); I° = 0%
Test for overall effect: Z =-0.35 (P =0.724)
Total (95% CI) 5 153 8 153 100.0% 0.69 [0.24; 2.02]

Prediction interval [0.12; 3.94]

Heterogeneity: Tau® = 0; Chi’ = 0.87, df = 3 (P = 0.8324); I = 0.0% ' J ' !
Test for overall effect: Z =-0.67 (P = 0.500) 0.01 0.1 1 10 100
Test for subgroup differences: Chi’ = 0.17, df = 1 (P=0.6776) Favors PIEB Favors CEl

D. PONV

Study or PIEB CEl Risk Ratio
Subgroup Events Total Events Total Weight RR 95% CI MH, Random, 95% ClI
Low risk of bias

Bang 2024 6 37 6 37 6.7% 1.00 [0.35; 2.82] ——

Satomi 2018 14 28 19 29 31.7% 0.76 [0.48; 1.20] —8-

Wang 2022 4 29 5 29 5.0% 080 [0.24; 2.68] —_—a—
Wiesmann 2018 8 44 8 40 9.2% 091 [0.38; 2.19]

Xiaofei 2022 16 60 14 60 17.9% 1.14 [0.61; 2.13] ?

Total (95% Cl) 48 198 52 195 70.4% 0.89 [0.65; 1.21]

Heterogeneity: Tau® = 0; Chi® = 1.14, df = 4 (P = 0.8877); I = 0%
Test for overall effect: Z =-0.75 (P = 0.451)

Non-low risk of bias

Higashi 2019 8 21 5 21 8.1% 1.60 [0.63; 4.09] —

Po-Yi 2020 13 52 13 44 16.2% 0.85 [0.44; 1.63] t

Su-Sung 2022 12 35 3 35 5.2% 4.00 [1.24;12.96] S e—
Total (95% Cl) 33 108 21 100 29.6% 1.58 [0.67; 3.72]

Heterogeneity: Tau’ = 0.3593; Chi’ = 5.35, df = 2 (P = 0.0690); I = 62.6%
Test for overall effect: Z = 1.04 (P = 0.299)

Total (95% Cl) 81 306 73 295 100.0% 1.00 [0.76; 1.31] S 2

Prediction interval [0.68; 1.47] =
Heterogeneity: Tau’ = 0.0067; Chi’ = 8.26, df = 7 (P = 0.3099); I’ = 15.3% ' ' ' '
Test for overall effect: Z =0.02 (P = 0.987) 0.1 05 1 2 10
Test for subgroup differences: Chi’ =152, df = 1 (P=0.2173) Favors PIEB Favors CEl

Figure S6.7. Forest plots comparing PIEB and CEIl (both associated with patient-controlled epidural
analgesia - PCEA) on: C. Patients reporting episodes of urinary retention; D. Patients that presented
with postoperative nausea and/or vomiting (PONV). Data is stratified according to whether studies were
assessed as presenting a low risk of bias or not. CEIl: continuous epidural infusion; PIEB: programmed

intermittent epidural bolus.
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Supplemental Figure S6.8. Subgroup analyses: risk of bias stratification

E. Motor block

Study or PIEB CEIl Risk Ratio

Subgroup Events Total Events Total Weight RR 95% CI MH, Random, 95% CI

Low risk of bias

Bang 2024 0o 37 10 37 25.8% 0.05 [0.00; 0.78] —l—

Xiaofei 2022 3 60 9 60 37.9% 033 [0.09; 1.17] 8

Total (95% CI) 3 97 19 97 63.7% 0.19 [0.03; 1.07] -

Heterogeneity: Tau® = 0.6668; Chi’ = 1.54, df = 1 (P = 0.2141); I” =35.2% :

Non-low risk of bias i

Duncan 1998 6 19 2 21 36.3% 332 [0.76; 14.49] il

Satomi 2018 0 29 0 29 0.0% i

Test for overall effect: Z=1.59 (P = 0.111)

Total (95% CI) 9 145 21 147 100.0% 0.46 [0.05; 4.42] ?

Prediction interval L0.00; 3865.33] T

Heterogeneity: Tau® = 3.0795; Chi’ =9.12, df = 2 (P = 0.0105); I’ = 78.1% ' UL !

Test for overall effect: Z = -0.67 (P = 0.504) 0.001 01 1 10 1000

Test for subgroup differences: Chi*=6.08, df = 1 (P=0.0137) Favors PIEB Favors CEI
F. Hypotension

Study or PIEB CEl Risk Ratio

Subgroup Events Total Events Total Weight RR 95% ClI MH, Random, 95% ClI

Low risk of bias

Bang 2024 6 37 4 37 16.9% 1.50 [0.46; 4.88] =

Satomi 2018 0 28 0 29  0.0% ]

Wiesmann 2018 3 44 3 40 9.9% 0.91 [0.19; 4.25]

Xiaofei 2022 0 60 0 60 0.0%

Total (95% Cl) 9 169 7 166 26.8% 1.25 [0.49; 3.18]

Heterogeneity: Tau® = 0; Chi’ = 0.26, df = 1 (P = 0.6132); I = 0%
Test for overall effect: Z = 0.46 (P = 0.645)

Non-low risk of bias

Higashi 2019 10 21 4 21 241% 250 [0.93;6.72] B
Po-Yi 2020 18 52 9 44 49.1% 1.69 [0.85;3.38] B
Total (95% ClI) 28 73 13 65 73.2% 1.92 [1.09; 3.39] i
Heterogeneity: Tau” = 0; Chi’ = 0.4, df = 1 (P = 0.5265); I’ = 0%

Test for overall effect: Z = 2.26 (P = 0.024)

Total (95% Cl) 37 242 20 231 100.0% 1.71 [1.05; 2.78] i
Prediction interval [0.78; 3.77] o —
Heterogeneity: Tau? = 0; Chi’ = 1.26, df = 3 (P = 0.7388); I = 0.0% ' ' ' !
Test for overall effect: Z=2.17 (P = 0.030) 0.2 05 1 2 5
Test for subgroup differences: Chi?=0.60, df = 1 (P =0.4376) Favors PIEB Favors CEIl

Figure S6.8. Forest plots comparing PIEB and CEI (both associated with patient-controlled epidural
analgesia - PCEA) on: E. Patients presenting motor block at 24 hours follow-up; F. the occurrence of
postoperative hypotension. Data is stratified according to whether studies were assessed as presenting
a low risk of bias or not. CEl: continuous epidural infusion; PIEB: programmed intermittent epidural
bolus.
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Supplemental Figure S7.1. Rest pain at 24 hours: other subgroup analyses

A. Epidural solution

PIEB CEIl Mean Difference
Study Mean SD Total Mean SD Total MD 95% Cl Weight IV, Random, 95% ClI
Local anesthetic and opioids L
Wang 2022 3.02 1.5600 29 2.89 1.5600 29 0.13 [-0.67; 0.93] 12.6% -
Bang 2024 1.31 1.0100 37 1.81 1.7400 37 -0.50 [-1.15; 0.15] 14.0% W
Satomi 2018 1.00 1.5600 27 264 2.3400 27 -1.64 [-2.70;-0.58] 10.5% —l—
Avinash 2024 2.47 0.7400 15 3.53 0.7400 15 -1.06 [-1.59; -0.53] 14.9% -
Su-Sung 2022 4.10 1.6500 35 4.71 1.9500 35 -0.61 [-1.46; 0.24] 12.3% —
Po-Yi 2020 3.84 21600 52 2.77 1.8600 44 1.07 [0.27; 1.87] 12.6% L
Total (95% CI) 195 187 -0.42 [-1.15; 0.31] 77.0% :L
Prediction interval [-2.73; 1.89] :
Heterogeneity: Tau’ = 0.6680; Chi’ = 25.78, df = 5 (P < 0.0001); I = 80.6%
Local anesthetic only
Duncan 1998 0.98 1.9700 19 1.27 22100 21 -0.29 [-1.59; 1.01] 8.8% ——
Xiaofei 2022 1.39 1.5300 60 2.08 1.9200 60 -0.69 [-1.31;-0.07] 14.2% -
Total (95% CI) 79 81 -0.62 [-1.18; -0.06] 23.0% <>
Prediction interval [-4.25; 3.02]
Heterogeneity: Tau” = 0; Chi® = 0.3, df = 1 (P = 0.5853); I> = 0%
Total (95% Cl) 274 268 -0.45 [-0.99; 0.10] 100.0% .t
Heterogeneity: Tau® = 0.4490; Chi’ = 26.26, df = 7 (P = 0.0005); I = 73.3% ! ' ' !
Test for overall effect: Z =-1.60 (P =0.109) -4 =) 0 2 4
Test for subgroup differences: Chi?=0.17, df = 1 (P=0.6812) Favors PIEB Favors CEI
B. PIEB interval
PIEB CEl Mean Difference
Study Mean SD Total Mean SD Total MD 95% Cl Weight IV, Random, 95% CI
60 minute interval
Wang 2022 3.02 1.5600 29 2.89 1.5600 29 0.13 [-0.67; 0.93] 12.6%
Duncan 1998 0.98 1.9700 19 1.27 2.2100 21 -0.29 [-1.59; 1.01] 8.8%
Bang 2024 1.31 1.0100 37 1.81 1.7400 37 -0.50 [-1.15; 0.15] 14.0%
Xiaofei 2022 1.39 15300 60 2.08 1.9200 60 -0.69 [-1.31;-0.07] 14.2%
Satomi 2018 1.00 1.5600 27 2.64 2.3400 27 -1.64 [-2.70;-0.58] 10.5%
Avinash 2024 247 0.7400 15 3.53 0.7400 15 -1.06 [-1.59;-0.53] 14.9%
Total (95% ClI) 187 189 -0.68 [-1.11;-0.25] 75.1%
Prediction interval [-1.77; 0.40]
Heterogeneity: Tau’= 0.1302; Chi’ = 9.65, df = 5 (P = 0.0859); ? = 48.2%
30 minute interval
Su-Sung 2022 4.10 1.6500 35 4.71 1.9500 35 -0.61 [-1.46; 0.24] 12.3%
Po-Yi 2020 3.84 21600 52 2.77 1.8600 44 1.07 [ 0.27; 1.87] 12.6%
Total (95% ClI) 87 79 0.24 [-1.41; 1.88] 24.9%
Prediction interval [-17.46; 17.93]
Heterogeneity: Tau® = 1.2338; Chi’ = 7.96, df = 1 (P = 0.0048); I* = 87.4%
Total (95% ClI) 274 268 -0.45 [-0.99; 0.10] 100.0%
Heterogeneity: Tau® = 0.4490; Chi’ = 26.26, df = 7 (P = 0.0005); I” = 73.3% T L
Test for overall effect: Z=-1.60 (P = 0.109) 15-10 -5 0 5 10 15
Test for subgroup differences: Chi’=1.12,df = 1 (P =0.2910) Favors PIEB Favors CEIl

Figure S7.1. Forest plots comparing PIEB and CEI (both associated with patient-controlled epidural
analgesia - PCEA) on pain at rest, on a 0-10 scale, at 24 hours. Data is stratified in the following
subgroups: A. Pharmacological composition of epidural anesthetic solution; B. Programmed intermittent

epidural bolus (PIEB) interval of administration. CEl: continuous epidural infusion.
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Supplemental Figure S7.2. Rest pain at 24 hours: other subgroup analyses

C. Surgical site
PIEB CEl Mean Difference

Study Mean SD Total Mean SD Total MD 95% ClI Weight IV, Random, 95% CI

Abdominal surgery

Wang 2022 3.02 1.5600 29 2.89 1.5600 29 0.13 [-0.67; 0.93] 12.6%
Duncan 1998 0.98 1.9700 19 1.27 2.2100 21 -0.29 [-1.59; 1.01] 8.8% —E
Bang 2024 1.31 1.0100 37 1.81 1.7400 37 -0.50 [-1.15; 0.15] 14.0% —
Xiaofei 2022 1.39 1.5300 60 2.08 1.9200 60 -0.69 [-1.31;-0.07] 14.2% ——
Satomi 2018 1.00 1.5600 27 2.64 2.3400 27 -1.64 [-2.70;-0.58] 10.5% —@&—

Po-Yi 2020 3.84 21600 52 277 1.8600 44 1.07 [0.27; 1.87] 12.6% —l—
Total (95% CI) 224 218 -0.30 [-1.01; 0.41] 72.8%
Prediction interval [-2.47; 1.88]

Heterogeneity: Tau® = 0.5847; Chi’ = 20.25, df = 5 (P=0.0011); I = 75.3%

Lower limbs surgery

Avinash 2024  2.47 0.7400 15 3.53 0.7400 15 -1.06 [-1.59; -0.53] 14.9% ——

Thoracic surgery

Su-Sung 2022 4.10 1.6500 35 4.71 1.9500 35 -0.61 [-1.46; 0.24] 12.3% —B—

Total (95% CI) 274 268 -0.45 [-0.99; 0.10] 100.0% et
Heterogeneity: Tau” = 0.4490; Chi” = 26.26, df = 7 (P = 0.0005); I> = 73.3% ' ' ' '
Test for overall effect: Z=-1.60 (P = 0.109) 2 & 0 1 2
Test for subgroup differences: Chi’=2.99,df=2 (P =0.2242) Favors PIEB Favors CEI

Figure S7.2. Forest plots comparing PIEB and CEI (both associated with patient-controlled epidural
analgesia - PCEA) on pain at rest, on a 0-10 scale, at 24 hours. Data is stratified in anatomical location

of surgical site (C). CEl: continuous epidural infusion; PIEB: programmed intermittent epidural bolus.
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Supplemental Figure S8. Rest pain at 24 hours: skewed data subgroup

PIEB CEl Mean Difference
Study Mean SD Total Mean SD Total MD 95% Cl Weight IV, Random, 95% ClI
Not skewed L
Wang 2022 3.02 1.5600 29 2.89 1.5600 29 0.13 [-0.67; 0.93] 12.6% 4
Xiaofei 2022 1.39 1.5300 60 2.08 1.9200 60 -0.69 [-1.31;-0.07] 14.2% -
Satomi 2018 1.00 1.5600 27 2.64 2.3400 27 -1.64 [-2.70;-0.58] 10.5% —l—
Avinash 2024  2.47 0.7400 15 3.53 0.7400 15 -1.06 [-1.59; -0.53] 14.9% S =
Su-Sung 2022 4.10 1.6500 35 4.71 1.9500 35 -0.61 [-1.46; 0.24] 12.3% —
Total (95% Cl) 166 166 -0.75 [-1.24; -0.26] 64.6% >
Prediction interval [-2.08; 0.58]
Heterogeneity: Tau’ = 0.1659; Chi’ = 8.76, df = 4 (P = 0.0673): I = 54.4%
Skewed data
Duncan 1998  0.98 1.9700 19 1.27 2.2100 21 -0.29 [-1.59; 1.01] 8.8% —E—
Bang 2024 1.31 1.0100 37 1.81 1.7400 37 -0.50 [-1.15; 0.15] 14.0% -
Po-Yi 2020 3.84 2.1600 52 2.77 1.8600 44 1.07 [0.27; 1.87] 12.6% ——
Total (95% ClI) 108 102 0.11 [-0.92; 1.14] 35.4% ?
Prediction interval [-3.93; 4.15] : :
Heterogeneity: Tau’ = 0.6083; Chi’ = 9.21, df = 2 (P = 0.0100); I> = 78.3%
Total (95% CI) 274 268 -0.45 [-0.99; 0.10] 100.0% <P
Heterogeneity: Tau® = 0.4490; Chi’ = 26.26, df = 7 (P = 0.0005); I* = 73.3% ! ! ' '
Test for overall effect: Z =-1.60 (P = 0.109) -4 -2 0 2 4
Test for subgroup differences: Chi*=2.19,df =1 (P =0.1390) Favors PIEB Favors CEI

Figure S8. Forest plots comparing PIEB and CEI (both associated with patient-controlled epidural
analgesia - PCEA) on pain at rest, on a 0-10 scale, at 24 hours. Data is stratified in subgroups of studies
containing either any skewed data after statistical conversion, or those that have only normal distribution.

CEl: continuous epidural infusion; PIEB: programmed intermittent epidural bolus.
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Supplemental Figure S9.1. Secondary outcome subgroup analysis

A. Total epidural volume

PIEB CEl Mean Difference
Study Mean SD Total Mean SD Total MD 95% CI Weight IV, Random, 95% ClI
At least 24 hours
Wang 2022 313.50 13.2600 29 332.79 19.4900 29 -19.29 [-27.87;-10.71] 13.0% —
Duncan 1998  121.60 24.9000 19 126.10 20.9800 21 -4.50 [-18.85; 9.85] 9.2% B
Bang 2024 143.93 14.6500 37 150.60 20.9800 37 -6.67 [-14.92; 1.58] 13.3% —
Satomi2018  155.38 4.5500 27 159.73 7.8700 27 -4.35 [-7.78; -0.92] 16.2% |
Po-Yi 2020 200.63 24.4700 52 202.73 17.1700 44 -2.10 [-10.46; 6.26] 13.2% -
Su-Sung 2022 103.70 24.9000 35 105.10 24.0000 35 -1.40 [-12.86; 10.06] 11.0% -
Wiesmann 2018 319.82 38.3900 44 352.68 41.7500 40 -32.86 [-50.07; -15.65] 7.6% —@—
Total (95% Cl) 243 233 -8.91 [-15.84; -1.98] 83.5% -
Prediction interval [-29.87; 12.06] :
Heterogeneity: Tau” = 60.8977; Chi’ = 20.94, df = 6 (P = 0.0019); I> = 71.3%
Less than 24 hours
Higashi 2019 5461 5.1200 21 5379 3.6000 21 0.82 [-1.86; 3.50] 16.5%
Total (95% CI) 264 254 -7.31 [-13.70; -0.92] 100.0%
Heterogeneity: Tau’ = 62.4600; Chi’ = 34.71, df = 7 (P < 0.0001); I> = 79.8% ' I T I
Test for overall effect: Z =-2.24 (P = 0.025) -40 -20 0 20 40

Test for subgroup differences: Chi? = 6.59, df =1 (P =0.0103)

B. Opioid rescue analgesia consumption

Favors PIEB Favors CEI

PIEB CEl Mean Difference
Study Mean SD Total Mean SD Total MD 95% Cl Weight IV, Random, 95% CI
At least 24 hours #
Wang 2022 0.36 0.7800 29 0.36 0.7800 29 0.00 [-0.40; 0.40] 99.6%
Satomi 2018 0.00 0.0000 27 0.00 0.0000 27 0.00 0.0%
Po-Yi 2020 14.23 20.5900 52 13.42 21.4600 44 0.81 [-7.65; 9.27] 0.2% —f—
Wiesmann 2018 27.82 45.9900 44 39.68 46.1400 40 -11.86 [-31.59; 7.87] 00% ——+—1—
Total (95% ClI) 152 140 -0.00 [-0.40; 0.40] 99.9%
Prediction interval [ -0.88; 0.88] l
Heterogeneity: Tau® = < 0.0001; Chi’ = 1.42, df = 2 (P = 0.4907); I = 0%
Less than 24 hours
Duncan 1998 13.08 21.6300 19 10.08 11.9300 21 3.00 [-7.98;13.98] 0.1% =
Total (95% CI) 171 161 0.00 [-0.40; 0.40] 100.0%
Heterogeneity: Tau” < 0.0001; Chi? = 1.71, df = 3 (P = 0.6346); I = 0.0% Lo bl
Test for overall effect: Z=0.00 (P = 0.996) -30 <20 -10/ 0 10 20 30

Test for subgroup differences: Chi%=0.29, df = 1 (P =0.5923)

Favors PIEB Favors CEI

Figure S9.1. Forest plots stratified by follow-up time comparing PIEB and CEI (both associated with

patient-controlled epidural analgesia - PCEA) on: A. Total epidural volume administered in mL; B. Opioid

rescue analgesia consumption in oral morphine milligram equivalents. CEIl: continuous epidural infusion;

PIEB: programmed intermittent epidural bolus.
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Supplemental Figure S9.2. Secondary outcome subgroup analysis

C. Satisfaction

PIEB CEl Mean Difference
Study Mean SD Total Mean SD Total MD 95% Cl Weight IV, Random, 95% CI
At least 24 hours
Bang 2024 96.45 7.7100 37 83.55 23.1400 37 12.90 [ 5.04;20.76] 32.4% —-
Xiaofei 2022 85.88 7.6000 60 80.00 15.1900 60 5.88 [ 1.58;10.18] 36.1% B
Po-Yi 2020 81.77 26.6800 52 90.00 15.3300 44 -8.23 [-16.78; 0.32] 31.5% —
Total (95% CI) 149 141 3.70 [-7.98; 15.39] 100.0% ~
Prediction interval [-45.20; 52.61]

Heterogeneity: Tau® = 93.6437; Chi’ = 13.24, df = 2 (P = 0.0013); I> = 84.9%

Less than 24 hours

Wiesmann 2018 10.00 0.0000 44 10.00 0.0000 40 0.00 0.0%

Total (95% Cl) 193 181 3.70 [-7.98;15.39] 100.0% g
Heterogeneity: Tau® = 93.6437; Chi’ = 13.24, df = 2 (P = 0.0013); I = 84.9% ' ' ! ! !
Test for overall effect: Z = 0.62 (P = 0.534) 40 -20 O 20 40
Test for subgroup differences: Chi®=0.00, df = 0 (P = NA) Favors CEl Favors PIEB

D. Hypotension

PIEB CEl Risk Ratio
Study Events Total Events Total Weight RR 95% ClI MH, Random, 95% ClI
At least 24 hours
Bang 2024 6 37 4 37 16.9% 1.50 [0.46; 4.88] =
Po-Yi 2020 18 52 9 44 49.1% 1.69 [0.85; 3.38] ——
Satomi 2018 0 28 0 29 0.0%
Xiaofei 2022 0 60 0 60 0.0%
Total (95% CI) 24 177 13 170 66.0% 1.64 [0.90; 2.98] i

Heterogeneity: Tau? = 0; Chi” = 0.03, df = 1 (P = 0.8628); I> = 0%
Test for overall effect: Z = 1.63 (P = 0.104)

Less than 24 hours

Higashi 2019 10 21 4 21 241% 2.50 [0.93;6.72] =
Wiesmann 2018 3 44 3 40 9.9% 0.91 [0.19; 4.25]

Total (95% ClI) 13 65 7 61 34.0% 1.80 [0.71; 4.56] -j.-
Heterogeneity: Tau’ = 0.0748; Chi’ = 1.17, df = 1 (P = 0.2791); I° = 14.6%

Test for overall effect: Z = 1.25 (P = 0.212)

Total (95% ClI) 37 242 20 231 100.0% 1.71 [1.05; 2.78] i
Prediction interval [0.78; 3.77] i E—
Heterogeneity: Tau® = 0; Chi’ = 1.26, df = 3 (P = 0.7388); I’ = 0.0% ' A '
Test for overall effect: Z =2.17 (P = 0.030) 0.2 05 1 2 5
Test for subgroup differences: Chi’ = 0.03, df =1 (P = 0.8655) Favors PIEB Favors CEIl

Figure S9.2. Forest plots stratified by follow-up time comparing PIEB and CEI (both associated with
patient-controlled epidural analgesia - PCEA) on: C. Patient satisfaction on a visual analog 0-100 scale;
D. Patients presenting episodes of hypotension (multiple criteria based on either measured blood
pressure or need for vasopressors). CEl: continuous epidural infusion; PIEB: programmed intermittent

epidural bolus.



Supplemental Figure S9.3. Secondary outcome subgroup analysis

E. PONV
PIEB CEl Risk Ratio

Study Events Total Events Total Weight RR 95% ClI MH, Random, 95% ClI
At least 24 hours

Bang 2024 6 37 6 37 6.7% 1.00 [0.35; 2.82]

Higashi 2019 8 21 5 21 8.1% 1.60 [0.63; 4.09] ?
Po-Yi 2020 13 52 13 44 16.2% 0.85 [0.44; 1.63]

Su-Sung 2022 12 35 3 35 5.2% 4.00 [1.24;12.96] B —
Wang 2022 4 29 5 29 5.0% 0.80 [0.24; 2.68] —
Xiaofei 2022 16 60 14 60 17.9% 1.14 [0.61; 2.13] t
Total (95% ClI) 59 234 46 226 59.1% 1.17 [0.83; 1.66]

Heterogeneity: Tau? = < 0.0001; Chi’ = 6.04, df = 5 (P = 0.3023); I = 17.2%
Test for overall effect: Z=0.91 (P = 0.364)

Less than 24 hours

Satomi 2018 14 28 19 29 31.7% 0.76 [0.48; 1.20] —-

Wiesmann 2018 8 44 8 40 9.2% 0.91 [0.38; 2.19] T

Total (95% CI) 22 72 27 69 40.9% 0.79 [0.53; 1.19]

Heterogeneity: Tau® = 0; Chi’ = 0.12, df = 1 (P = 0.7295); I’ = 0%

Test for overall effect: Z =-1.13 (P = 0.258)

Total (95% CI) 81 306 73 295 100.0% 1.00 [0.76; 1.31] <>

Prediction interval [0.68; 1.47] =T
Heterogeneity: Tau’ = 0.0067; Chi’ = 8.26, df = 7 (P = 0.3099); I* = 15.3% : ! J '
Test for overall effect: Z = 0.02 (P = 0.987) 0.1 05 1 2 10
Test for subgroup differences: ChI* =240, df'=1 (P =0.1470) Favors PIEB Favors CEIl

Figure S9.3. Forest plots stratified by follow-up time comparing PIEB and CEI (both associated with
patient-controlled epidural analgesia - PCEA) on: E. Patients that presented with postoperative nausea
and/or vomiting (PONV). CEl: continuous epidural infusion; PIEB: programmed intermittent epidural

bolus.
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Supplemental Figure S10. Leave-one-out sensitivity analysis

A. Rest pain at 24 hours

Study Leave-One-Out Meta-Analysis MD 95%-Cl 12
Omitting Wang 2022 ; -0.53 [-1.14; 0.07] 74.5%
Omitting Duncan 1998 : -0.46 [-1.07; 0.15] 77.1%
Omitting Bang 2024 _'_. -0.44 [-1.08; 0.21] 771%
Omitting Xiaofei 2022 L1 -0.41 [-1.05; 0.23] 76.8%
Omitting Satomi 2018 L] -0.31 [-0.85; 0.22] 72.2%
Omitting Avinash 2024 ¥ -0.34 [-0.94; 0.26] 71.1%

Omitting Su-Sung 2022
Omitting Po-Yi 2020

-0.42 [-1.06; 0.21] 77.1%
-0.68 [-1.04; -0.32] 38.1%

Random effects model -0.45 [-0.99; 0.10] 73.3%

6 -4 -2 0 2 4 6
Favors PIEB Favors CEI

B. Movement-related pain at 24 hours

Study Leave-One-Out Meta-Analysis MD 95%-ClI 12
Omitting Wang 2022 ——'—~ -1.51 [-2.56; -0.47] 24.0%
Omitting Duncan 1998 —aa -0.75 [-2.17; 0.67] 87.6%
Omitting Bang 2024 —'— -0.04 [-0.75; 0.68] 0%
Omitting Xiaofei 2022 —Es -1.04 [-2.52; 0.45] 87.1%
Random effects model <>r -0.88 [-2.07; 0.32] 81.6%

I | l I | | |

6 4 -2 0 2 4 6
Favors PIEB Favors CEI

Figure S10. Forest plots presenting results after omitting each study comparing PIEB and CEIl (both
associated with patient-controlled epidural analgesia - PCEA) on postoperative pain at rest (A) and
movement-related pain (defined as pain elicited by movement) (B), both at 24 hours and on a 0-10 scale.

CEl: continuous epidural infusion; PIEB: programmed intermittent epidural bolus.
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Supplemental Figure S11.1. Funnel plots: pain at rest
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D. Rest pain at 48 hours
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Figure S11.1. Contour-enhanced funnel plots assessing small-study effects for randomized trials comparing programmed intermittent epidural bolus (PIEB) and

continuous epidural infusion (CEl), both combined with patient-controlled epidural analgesia (PCEA), for postoperative pain at rest at 12 (A), 24 (B), 36 (C), and

48 (D) hours. The x-axis represents the mean difference (PIEB — CEl), with negative values favoring PIEB, and the y-axis represents the standard error. Shaded

regions correspond to statistical significance contours (p < 0.10, p < 0.05, and p < 0.01). The vertical dashed line indicates the pooled effect estimate.




Supplemental Figure S11.2. Funnel plots: movement-related pain
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Figure S11.2. Contour-enhanced funnel plots assessing small-study effects for randomized trials comparing programmed intermittent epidural bolus (PIEB) and

continuous epidural infusion (CEl), both combined with patient-controlled epidural analgesia (PCEA), for postoperative movement-related pain at 12 (A), 24 (B),
and 36 hours (C). The x-axis represents the mean difference (PIEB - CEI), with negative values favoring PIEB, and the y-axis represents the standard error.

Shaded regions correspond to statistical significance contours (p < 0.10, p < 0.05, and p < 0.01). The vertical dashed line indicates the pooled effect estimate.
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Supplemental Figure S11.3. Funnel plots: other continuous outcomes

A. Total PCEA administrations

B. Opioid rescue analgesia consumption
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Figure S11.3. Contour-enhanced funnel plots assessing small-study effects for randomized trials comparing programmed intermittent epidural bolus (PIEB) and

continuous epidural infusion (CEI), both combined with patient-controlled epidural analgesia (PCEA), for the following postoperative outcomes: total PCEA

administrations (A); opioid rescue analgesia consumption (B); total epidural volume infused (C); and, patient satisfaction, on a 0-100 scale (D).The x-axis

represents the mean difference (PIEB — CEl), with negative values favoring PIEB in all outcomes except satisfaction, and the y-axis represents the standard

error. Shaded regions correspond to statistical significance contours (p < 0.10, p < 0.05, and p < 0.01). The vertical dashed line indicates the pooled effect

estimate.
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Supplemental Figure S11.4. Funnel plots: binary outcomes

A. Paresthesia B. Prutitus C. Urinary retention
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Figure S11.4. Contour-enhanced funnel plots assessing small-study effects for randomized trials comparing programmed intermittent epidural bolus (PIEB) and
continuous epidural infusion (CEI), both combined with patient-controlled epidural analgesia (PCEA), postoperative occurrence of paresthesia (A), pruritus (B),
and urinary retention (C). The x-axis represents the mean difference (PIEB — CEl), with negative values favoring PIEB, and the y-axis represents the standard
error. Shaded regions correspond to statistical significance contours (p < 0.10, p < 0.05, and p < 0.01). The vertical dashed line indicates the pooled effect

estimate.
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Supplemental Figure S11.5. Funnel plots: binary outcomes

D. PONV E. Motor block F. Hypotension
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Figure S11.5. Contour-enhanced funnel plots assessing small-study effects for randomized trials comparing programmed intermittent epidural bolus (PIEB) and
continuous epidural infusion (CEI), both combined with patient-controlled epidural analgesia (PCEA), postoperative occurrence of nausea and vomiting (PONV;
D), motor block (E), and hypotension (F). The x-axis represents the mean difference (PIEB — CEl), with negative values favoring PIEB, and the y-axis represents
the standard error. Shaded regions correspond to statistical significance contours (p < 0.10, p < 0.05, and p < 0.01). The vertical dashed line indicates the

pooled effect estimate.
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