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ABSTRACT

The benefit of rapid on-site evaluation (ROSE) on the diagnostic accuracy of EUS—guided fine-needle biopsy (EUS-FNB)
in patients with pancreatic masses is still matter of debate. Aim of our meta-analysis is to compare the diagnostic outcomes
of these two tissue acquisition strategies. Computerized bibliographic search on the main databases was performed through
December 2021 and 8 studies were identified (2147 patients). The primary outcome was sample adequacy. Pooled effects were
calculated using a random-effects model by means of DerSimonian and Laird test and summary estimates were expressed in
terms of odds ratio (OR) or mean difference and 95% confidence Interval (CI). There was no difference in terms of baseline
variables between the two groups. Pooled sample adequacy was 95.5% (95% CI 93.2%-97.8%) and 88.9% (83.4%-94.5%)
in the EUS-FNB + ROSE and EUS-FNB groups, respectively (OR =2.05, 0.94-4.49; P=0.07). Diagnostic accuracy resulted
significantly superior in the EUS-FNB + ROSE group (OR =2.49, 1.08-5.73; P = 0.03), particularly when the analysis was
restricted to reverse bevel needle (OR = 3.24, 1.19-8.82, P = 0.02), whereas no statistical difference was observed when
newer end-cutting needles were used (OR =0.71, 0.29-3.61, P = 0.56). Diagnostic sensitivity was not significantly different
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between the two groups (OR = 1.94, 0.84—4.49; P = 0.12), whereas pooled specificity was 100% with both approaches. The
number of needle passes needed to obtain diagnostic samples was not significantly different (mean difference 0.07,-0.22 to
0.37; P=0.62). Our meta-analysis stands for a non-superiority of EUS-FNB + ROSE over EUS-FNB with newer end-cutting
needles, whereas ROSE could have still a role when reverse bevel needles are used.
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INTRODUCTION

EUS plays a pivotal role in the diagnostic algorithm of
solid pancreatic lesions; however, simple morphological
evaluation is not sufficient for definitive characterization
of pancreatic masses, hence EUS-guided tissue sampling
for cytopathological and histological diagnosis by means
of fine-needle aspiration (FNA), and more recently,
fine-needle biopsy (FNB) is usually needed.”

Cellular acquisition through EUS-FNA does not
necessarily retain the stroma or associated architecture
of surrounding tissue, which may be necessary to
provide a definitive diagnosis. EUS-FNB, particularly
with newer end-cutting design, was shown to
preserve the cellular architecture and it has become
an increasingly useful tool in establishing a definitive

diagnosis of malignancy in a vatiety of solid lesions.!

In spite of controversial results on previous studies,®
rapid on-site cytological evaluation (ROSE) represents
a useful addition to EUS-FNA with convincing
advantages of providing timely feedback on sample
adequacy and optimizing the number of needle passes
performed. Interestingly enough, the efficacy results
of EUS-FNA + ROSE were found to be similar to
those of EUS-FNB without ROSE, even with newer
end-cutting needles.!

However, the complexity and the costs of pancreatic
cytopathological expertise development and availability
of on-site cytologic evaluation have restricted the use
of ROSE only to a limited number of high-volume
centers, particularly in the USA.P!

The eventual role of ROSE as an addition to EUS-FNB
is still open to debate, with a recent large multicenter
randomized-controlled trial (RCT) questioning the utility
of ROSE in this setting!"” whereas results from previous
studies!'"! were controversial.

Theoretically, the availability of both cytological and
histological specimens could represent a diagnostic
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advantage of ROSE over EUS-FNB alone, as suggested
by recent large retrospective studies,['"'? particulatly
because valuable cytological specimens can also be used
for touch-imprint cytology (TIC) technique.!

Therefore, we decided to conduct a meta-analysis
comparing EUS-FNB + ROSE versus EUS-FNB alone
in patients with solid pancreatic lesions. The primary
endpoint was sample adequacy. The secondary outcomes
were diagnostic accuracy, sensitivity, specificity, and mean
number of needle passes. Safety data were also analyzed.

PATIENTS AND METHODS

Inclusion and exclusion criteria

Only studies meeting the following criteria were
included: (1) RCTs or retrospective series directly
comparing EUS-FNB + ROSE versus EUS-FNB alone
or reporting subgroup analysis based on the use of
ROSE; (2) studies enrolling patients with solid pancreatic
lesions; (3) articles reporting at least one of the following
data: diagnostic accuracy (or data useful for its calculation)
or sample adequacy (or data useful for its calculation).

We excluded (a) noncomparative single cohort
studies, (b) studies not reporting subgroup analysis on
pancreatic masses, and (c) studies not reporting any of
the aforementioned outcomes.

Search strategy

Bibliographic research was conducted on PubMed,
EMBASE, Cochrane Library, and Google Scholar
including all studies fulfilling the inclusion criteria
published until December 2021. The following
search strategy was adopted: (((EUS [MeSH
Terms]) AND (fine-needle biopsy[MeSH Terms]))
OR (rose[MeSH Terms])) OR (on-site evaluation[MeSH
Terms]|). Figure 1 reports the search strategy followed
in the meta-analysis.

Relevant reviews and meta-analyses on the use of EUS
in pancreatic solid lesions were examined for potential
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Figure 1. Flow chart of included studies

suitable studies. The authors of included studies were
contacted to obtain full text ot further information
when needed. In cases of ovetlap publications from the
same population, only the most recent and complete
articles were included.

Data extraction was conducted by two reviewers (A
and DR) using a standardized approach (PRISMA
Statement).'"” The quality of the included studies
was assessed by two authors independently (AF,
SFC) according to the Cochrane Collaboration’s tool
for assessing the risk of bias for RCTs!"” and the
Newcastle-Ottawa scale for nonrandomized studies.!"’]
Any disagreements were addressed by re-evaluation and

following a third opinion (PF).

Outcomes

The primary outcome was sample adequacy, defined
as the proportion of samples defined as adequate
for diagnosis. The secondary outcomes were
diagnostic accuracy, defined as the summary of true
positives (ITPs) + true negatives (I'Ns) on the total
number of patients, diagnostic sensitivity, computed
as the proportion of positives correctly identified
with the test (TPs) on the prevalence of disease
in the study cohort [(TPs + false negatives (FNs)],
diagnostic specificity, calculated as the proportion of
negatives correctly identified as such (TNs) among
the patients who were not affected by the disease in
the study cohort [(TNs + false positives (FPs)], and
number of needle passes needed to achieve adequate
samples.

The gold standard for the diagnosis was considered
surgery or the evolution of the disease assessed for
at least 6 months by a combination of clinical course
and/or imaging studies.!"”!

®

Statistical analysis

The study outcomes were pooled and compared
between the two groups through a random-effects
model based on DerSimonian and Laird test, and results
were expressed in terms of odds ratio (OR) or mean
difference and 95% confidence interval (CI), when
appropriate.'*!

The presence of heterogeneity was calculated through 2
tests with [><30% interpreted as low-level heterogeneity
and I’ between 30% and 60% as moderate
heterogeneity.!"”! Any potential publication bias was
verified through the visual assessment of funnel plots.

Sensitivity analyses in the context of the primary
outcome were based on study design (RCT wversus
retrospective), FNB needle used (end-cutting versus
reverse bevel), sampling technique (slow-pull versus
section), and restricted to full-text articles.

Safety data were inconsistently reported; hence, they
were analyzed descriptively. All statistical analyses were
conducted using RevMan version 5 from the Cochrane
collaboration. For all calculations a two-tailed P value
of less than 0.05 was considered statistically significant.

RESULTS

Included studies

From 3445 studies identified using the search
strategy, we included 8 studies,!""'*?"*! [Figure 1]
recruiting 2147 patients. Out of these 8 studies, 5
were retrospective series,!'1#2%22241 2 RCTs, ' and 1
study was a prospective series.” Specifically, 1 large
multicenter RCT!" and 4 retrospective series!'>20224
were studies focused on the direct comparison
between EUS-FNB + ROSE versus EUS FNB alone,
whereas another retrospective study!'! was a 4-arm
retrospective series comparing EUS FNA alone versus
EUS-FNA + ROSE versus EUS-FNB alone versus
EUS-FNB + ROSE, the prospective series by Gines
et alPV and the RCT by Nagula ¢z al*! reported a
subgroup analysis based on the use of ROSE. All the
studies were published as full-text manuscripts except
the retrospective study by Mahmood ez a/*!

Main baseline characteristics of the included studies
are summarized in Table 1. All studies were Western
series and the recruitment period ranged from
2012 to 2019. Baseline patient- and lesion-related
characteristics were well-balanced between the two
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study groups, with males representing the majority of
participants in the included studies, while mean age
was 65 years. Mean lesion size was around 30 mm
and most of the sampled masses were located in the
head/uncinated process of the pancreas. Particularly,
the study by Gines ¢ a/.*!l recruited exclusively
patients with lesions in the pancreatic head/uncinated
process. Slow pull was used predominantly or
exclusively in three studies.!****

Four studies!""'>**% used exclusively newer end-cutting
FNB necedles (22G or 25G Franseen [Acquire®,
Boston Scientific, Marlborough, Massachusetts, USA],
Fork-tip [SharkCore®™ Medtronic, Dublin, Ireland],
20G side-fenestrated forward-facing bevel needle [20G
ProCore®, Cook Medical, Bloomington, IN, USA], 19G
Menghini-tip needle [EZ Shot®, Olympus; Shinjuku,
Tokyo, Japan]); two studies®?! used exclusively reverse
bevel needles (mainly 22G or 25G ProCore®™), other
two studies!""* used either reverse bevel or end-cutting
needles or did not specify the needles used.

Quality assessment of the studies is summarized in
Supplementary Table 1. Three studies!""'**! were felt to
be at low risk of bias, whereas higher risk of outcome
reporting bias or selection bias was observed in the
other studies.

Sample adequacy

Overall, based on 7 studies!"™'**"*% (1028 patients in
the EUS-FNB + ROSE and 741 in the EUS FNB
group), pooled sample adequacy was 95.5% (95%
CI 93.2%-97.8%) and 88.9% (83.4% 94.5%) in the
EUS-FNB + ROSE and EUS-FNB groups, respectively.
As depicted in Figure 2, there was no significant
difference between the two approaches (OR = 2.05,
95% CI = 0.94-4.49; P = 0.07). Evidence of high
heterogeneity [I* = 69%, Figure 2] and no publication
bias were found [Supplementary Figure 1a].

As reported in Table 2, sensitivity analyses restricted
to study design, needle used, sampling technique and
restricted only to full-text articles confirmed the results
of the main analysis, mainly with low to moderate
heterogeneity. Of note, no heterogeneity was observed
in the analysis restricted to end-cutting EUS-FNB
needles (OR = 1.85, 0.53-6.51, P = 0.34; I = 0%) and
a nonsignificant trend toward higher sample adequacy
with EUS-FNB + ROSE was registered when reverse
bevel needles were used (OR = 2.33, 0.91-5.95,
P =0.08; I = 39%).

Secondary outcomes

As reported in Table 3 and Figure 3, based on 5
studies,'">***] diagnostic accuracy resulted significantly
superior in the EUS-FNB + ROSE group (OR = 2.49,
1.08-5.73; P = 0.03, I* = 74%). Again, no evidence
of publication bias was observed [Supplementary
Figure 1b]. Pooled accuracy was 94.2% (91.3%-97.1%)
with EUS-FNB + ROSE and 84.2% (76.7%-91.1%)
with EUS-FNB alone.

As reported in Table 3, these findings were confirmed
in the subgroup analysis restricted to reverse bevel
needle (OR = 3.24, 1.19-8.82, P = 0.02), whereas
no statistical difference was observed when newer
end-cutting needles were used (OR = 0.71, 0.29-3.61,
P = 0.56). Of note, heterogeneity was low (I* = 25%
and 16%, respectively) in the subgroup analyses thus
confirming that the design of the needle used was the
main source of heterogeneity.

Based on 4 studies,!'"'**" diagnostic sensitivity was not
significantly different between the two groups (OR = 1.94,
0.84-4.49; P = 0.12), with high heterogeneity [I* = 77%;
Figure 4]. Specifically, pooled sensitivity was
94.3% (86.9%-95.8%) with EUS-FNB + ROSE and
91.5% (85.9%-94.1%) with EUS-FNB alone, whereas
pooled specificity was 100% with both approaches.

ROSE no ROSE Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Crino 2021 364 385 372 386 19.8% 0.65 [0.33, 1.30] —
Fabbri 2017 129 140 170 193  19.2% 1.59[0.75, 3.37] T
Fitzpatrick 2020 233 245 70 79 17.8% 2.50[1.01, 6.17] =
Gines 2021 35 40 32 35 12.5% 0.66 [0.15, 2.97] e e—
Mahmood 2017 89 91 9 13 10.2%  19.78[3.17, 123.37] e —
Nagula 2017 103 114 20 25 15.4% 2.34[0.73, 7.47] T
Soto Solis 2020 13 13 5 10 5.1%  27.00[1.27, 575.92] —_—
Total (95% CI) 1028 741 100.0% 2.05 [0.94, 4.49] S
Total events 966 678
Heterogeneity: Tau? = 0.68; Chi* = 19.58, df= 6 (P= 0.003); /*> = 69% k + t J
Test fogr overzll effect: Z 281.80 (P= 0.37) “ ¢ Y > 0.01 0.1 10 100
Favours no ROSE Favours ROSE

Figure 2: Forest plot comparing sample adequacy of EUS-guided fine-needle biopsy with rapid on-site evaluation versus EUS-guided
fine-needle biopsy alone. There was no significant difference between the two approaches (odds ratio 2.05, 0.94-4.49; P = 0.07). Evidence of high

heterogeneity (I> = 69%) was observed

@
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Table 2. Sensitivity analysis concerning the primary outcome (sample adequacy)

Variable Subgroup Number of studies  Number of patients = Odds ratio (95% Cl) P Within-group heterogeneity (/?)
Study RCT 2 FNB + ROSE: 499 1.13 (0.33-3.92) 49%
design FNB: 392 0.74
Retrospective 5 FNB + ROSE: 529 2.86 (0.97-7.81) 55%
FNB: 330 0.07
FNB needle End-cutting 4 FNB + ROSE: 761 1.85 (0.53-6.51) 0%
needles FNB: 513 0.34
Reverse bevel 3 FNB + ROSE: 267 2.33 (0.91-5.95) 39%
FNB: 228 0.08
Sampling Slow-pull 3 FNB + ROSE: 512 1.99 (0.43-9.25) 45%
technique FNB: 421 0.38
Suction 2 FNB + ROSE: 425 0.65 (0.35-1.22) 0%
FNB: 421 0.18
Publication  Full text 6 FNB + ROSE: 937 1.34 (0.62-2.90) 37%
FNB: 728 0.45

Cl: Confidence interval; FNB: Fine-needle biopsy; ROSE: Rapid on-site cytologic evaluation; RCT: Randomized controlled trial

Table 3. Secondary outcomes

Outcome Number of studies Number of patients 0dds ratio (95% Cl), P Within-group heterogeneity (/?)
Diagnostic accuracy
Overall 5 FNB + ROSE: 912 2.49 (1.08-5.73) 74%
FNB: 917 0.03
End-cutting 2 FNB + ROSE: 630 0.71 (0.29-3.61) 16%
needles FNB: 465 0.56
Reverse bevel 3 FNB + ROSE: 282 3.24 (1.19-8.82) 25%
needles FNB: 452 0.02
Diagnostic 3 FNB + ROSE: 899 1.94 (0.84-4.49) 77%
sensitivity FNB: 907 0.12
Outcome Number of studies Number of patients Mean difference (95% Cl), P Within-group heterogeneity (/?)
Number of needle 5 FNB + ROSE: 758 0.07 (-0.22-0.37) 79%
passes FNB: 851 0.62
FNB: Fine-needle biopsy; ROSE: Rapid on-site evaluation, Cl: Confidence interval
ROSE no ROSE Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, d 95% ClI M-H, Random, 95% CI
Crind 2021 371 385 376 386 22.7% 0.70 [0.31, 1.61] —=
de Moura 2020 120 129 200 249 23.6% 3.27 [1.55, 6.89] —
Fabbri 2017 129 140 170 193 23.5% 1.59 [0.75, 3.37] T
Fitzpatrick 2020 238 245 70 79 20.3% 4.37[1.57, 12.16] —
Soto Solis 2020 11 13 210 9.9% 22.00[2.53, 191.00] —_—
Total (95% CI) 912 917 100.0% 2.49 [1.08, 5.73] -
Total events 869 818
Het ity: Tau® = 0.62; Chi* = 15.13, df= 4 (P= 0.004); /> = 74% [ + t J
T:s:rf?)grec[:/eeerII effect: z=2.15 (P= 0.03) 0.01 FaVOOl:I:IES no ROSEFavours RégE 100

Figure 3: Forest plot comparing diagnostic accuracy of EUS-guided fine-needle biopsy with rapid on-site evaluation versus EUS-guided fine-needle
biopsy alone. Diagnostic accuracy resulted significantly superior in the EUS-FNB + ROSE group (odds ratio 2.49, 1.08-5.73; P = 0.03, I* = 74%).

ROSE: Rapid on-site evaluation

As reported in Table 3 and Supplementary Figure 2,
based on 5 studies,!'*!12%2224 the number of needle
passes needed to obtain diagnostic samples was not
significantly different (mean difference 0.07,-0.22 to
0.37; P = 0.62, I* = 79%).

Only the study by Crino ef all'" reported adverse
events, specifically six episodes of acute pancreatitis
managed conservatively, 1 pancreatic leak with pseudo
cyst formation treated endoscopically, and 1 episode of
stroke in the EUS-FNB + ROSE group while in the
EUS-FNB alone arm 1 patient had acute pancreatitis

I ENDOSCOPIC ULTRASOUND / VOLUME 11 | ISSUE 6 / NOVEMBER-DECEMBER 2022

that was managed conservatively, there was 1 case of
bleeding with a >2 g/dL drop in hemoglobin not
requiring transfusion, 1 case of syncope, and 1 death
after a single combined session of EUS sampling

followed by ERCP from unexplained causes.

DISCUSSION

EUS-guided tissue sampling plays a pivotal role in the
diagnostic algorithm of solid pancreatic lesions but it
is still unclear whether newly introduced EUS-FNB

®



Facciorusso, et al.. EUS-FNB with or without ROSE

ROSE no ROSE Odds Ratio Odds Ratio

Study or Subgroup  Events Total Events Total Weight M-H, d 95% Cl M-H, Random, 95% CI
Crino 2021 369 385 375 386 25.5% 0.68[0.31, 1.48] —
de Moura 2020 118 129 217 249 26.4% 1.58[0.77, 3.25] =
Fabbri 2017 127 140 158 193 27.0% 2.16 [1.10, 4.26] ——
Fitzpatrick 2020 240 245 68 79  21.1% 7.76 [2.61, 23.11] e
Total (95% CI) 899 907 100.0% 1.94 [0.84, 4.49] P
Total events 854 818

ity: =0.56; chi* = 13. =3 (P=0. 1= [ + t J
et o ovai st 3o o8 (g 173 P OO0 T oor o1 Yo, 100

: . . Favours no ROSE Favours ROSE

Figure 4: Forest plot comparing diagnostic sensitivity of EUS-guided fine-needle biopsy with rapid on-site evaluation versus EUS-guided
fine-needle biopsy alone. Diagnostic sensitivity was not significantly different between the two groups (odds ratio 1.94, 0.84-4.49; P = 0.12), with

high heterogeneity (I* = 77%)

needles have recently achieved a significantly better
diagnostic accuracy to obviate to the need of ROSE.

With a meta-analysis of 8 studies, of which 2 RCTs,
we made several key observations. First, there was no
significant difference between EUS-FNB + ROSE versus
EUS-FNB alone in terms of sample adequacy, although
a non-significant trend toward higher adequacy rates was
observed in the overall analysis (OR = 2.05, 0.94-4.49;
P = 0.07). Of note, high heterogeneity (I* = 69%) was
found. Sensitivity analyses were able to explore the sources
of this heterogeneity, in particular the needle design was
identified as a major responsible of the heterogeneity
observed. In fact, the analysis restricted to end-cutting
EUS-FNB needles showed a decreased difference between
the two approaches (OR = 1.85, 0.53-6.51, P = 0.34) with
no evidence of heterogeneity (I* = 0%); on the other
hand, again a nonsignificant trend toward higher sample
adequacy with EUS-FNB + ROSE was registered when
the older reverse bevel needle was used (OR = 2.33, 0.91—
5.95, P = 0.08). As confirmed in recent meta-analyses,®**
newer EUS-FNB needles determine better diagnostic
performances as compared to reverse bevel FNB; hence,
the higher adequacy rates might make the addition of
ROSE superfluous in this setting;

Second, diagnostic accuracy resulted significantly
superior in the EUS-FNB + ROSE group (P = 0.03),
with pooled accuracy rates of 94.2% with
EUS-FNB + ROSE and 84.2% with EUS-FNB
alone. Interestingly, while this finding was confirmed
in the reverse bevel group, no statistical difference
was observed when newer end-cutting needles were
used (OR = 0.71, 0.29-3.61, P = 0.56).

Our results are in line with the recent RCT by Crino
et al' and can be explained again in light of the
higher performance of newer end-cutting needles.

Similarly, no difference in terms of diagnostic
sensitivity (P = 0.12) and specificity (P = 0.75) was

@

observed between the two strategies. We did not see
difference also concerning the number of needle passes
needed to obtain adequate samples and this finding
represents another aspect of similarity between the two
sampling strategies.

Therefore, on the basis of these results, centers with
an established ROSE service can re-evaluate the need
for it, whereas institutions lacking a ROSE service
can reach an outstanding diagnostic accuracy using
EUS-FNB alone.

Only the study by Crino e¢s all' reported adverse
events, mainly cases of mild acute pancreatitis managed
conservatively, although it should be noted that all
of the included studies were underpowered to detect
differences in adverse event rate between the two

groups.

Unfortunately, a specific analysis concerning procedural
time was not feasible during to lack of data; however,
previous studies showed that the sampling procedure
was significantly shorter in the absence of ROSE!M)
and a RCT demonstrated a shorter pathology viewing
time for histologic compared with cytologic samples,”
suggesting that EUS-FNB with off-site histologic
evaluation can be time-saving and cost-effective,

especially in high-volume centers.

There are some limitations to our study. First of all, the
low number of included studies and the high heterogeneity
observed in most of the analyses require particular caution
in interpreting our findings. However, several sensitivity
analyses were performed to explain the sources of
heterogeneity and the FNB needle design was identified as
a major responsible of the heterogeneity observed.

Second, specific analyses based on the needle size were
not feasible due to the lack of subgroup data; given the
recent evidence of a trend toward higher adequacy and
accuracy rates with 22G as compared to 25G end-cutting
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FNB needles, it could be argued that ROSE could be
still useful when using smaller caliper needles. Further
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Supplementary Table 1. Risk of bias assessment and quality of included studies

Observational studies?

Selection Comparability Outcome Overall quality
de Moura, 2020 b * * Low
Fabbri, 2017 o . ** High
Gines, 2021 > * * Low
Soto Solis, 2020 * * * Low
Mahmood, 2017 * * * Low
Fitzpatrick, 2020 ok . ** High
Randomized controlled trials®
1 2 3 4 5 6 7 Overall
quality
Crino 2021 Low Low High Low Low Low Low High
Nagula 2017 Low Low High Low High Low Low Low

aStudy quality assessment performed by means of Newcastle/Ottawa Scale (each asterisk represents if the respective criterion within the subsection was
satisfied), ®Cochrane Collaboration’s tool for assessing the risk of bias across 7 domains: 1 (random sequence generation), 2 (allocation concealment), 3 (blinding
of participants and personnel), 4 (blinding of outcome assessment), 5 (incomplete outcome data), 6 (selective reporting) and 7 (other bias)
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Supplementary Figure 1. Funnel plots for assessing the risk of
publication bias concerning a) sample adequacy; b) diagnostic accuracy



ROSE no ROSE Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, d 95% ClI 1V, Rand 95% ClI
Crind 2021 2.88 0.39 385 2.95 0.25 386 33.5% -0.07[-0.12,-0.02]
de Moura 2020 3.46 1.84 129 3.06 1.62 249 21.9% 0.40 [0.02, 0.78]
Fabbri 2017 2.5 1 140 2.8 1.1 193 28.2% -0.30[-0.53,-0.07]
Mahmood 2017 4.77 1 91 4 1 13 14.7% 0.77 [0.19, 1.35]
Soto Solis 2020 2 4 13 3 03 10 1.7% -1.00[-3.18, 1.18] 1
Total (95% CI) 758 851 100.0% 0.07 [-0.22, 0.37]
Heterogeneity: Tau? = 0.07; Chi? = 18.66, df = 4 (P = 0.0009): /> = 79% t + + J
Test for overall effect: Z = 0.50 ( P= 0.62) =100 ;z\?ours ROSEoFavours n:gOSE 100

Supplementary Figure 2. Forest plot concerning the comparison between ROSE and FNB alone in terms of number of needle passes



