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Background: Giant cell tumor of bone (GCTB) is a locally aggressive tumor, and its postop-
erative recurrence remains a problem. The present meta-analysis aimed to analyze the effect of
bisphosphonates (BPs) on local recurrence of GCTB.

Methods: Seven case—control studies were included by computerized searches of bibliographic
databases (PubMed, AMED, EMBASE, the Cochrane library, IST Web of Science, and China
National Knowledge Infrastructure). The pooled adjusted ORs were calculated to evaluate the
local recurrence of GCTB.

Results: The BP group presented significantly lower total local recurrence rate than the control
group in GCTB (P<0.01). Subgroup analysis shows BP group presented significantly lower local
recurrence than the control group in GCTB with different tumor grades (P<0.05). In patients
who underwent intralesional curettage, a significantly lower local recurrence rate was found
in the BP group compared with the control group (P<0.01), but no significance was found for
patients who underwent wide resection (P=0.16). None of the included studies described severe
adverse effects related to BPs.

Conclusion: The results confirmed the effect of BPs on reducing the local recurrence of GCTB,
and the effect is not influenced by the tumor grades. BPs are benefit for the patients who under-
went intralesional curettage but not recommended for those who underwent wide resection.
Keywords: bisphosphonates, giant cell tumor of bone, local recurrence, meta-analysis

Background
Giant cell tumor of bone (GCTB) is a common and locally aggressive bone tumor
in East and Southeast Asian patients, which usually involves the end of long bones
and comprises approximately one-fifth of all benign and potentially malignant bone
tumors.' Although surgery remains the preferred treatment for GCTB, it is limited by
a high recurrence rate regardless of wide resection or intralesional curettage. GCTBs
are classified by Campanacci et al into three grades: stage I, latent; stage I, active; and
stage 111, aggressive according to their radiological appearance.” Wide resection may
lead to severe restricted movement which is usually performed in stage III patient.’
For tumors classified as stage I or II, intralesional curettage is often performed first.
It was reported that the local recurrence rates range from 19% to 50% in the first 2
years for both surgical procedures.*”

A multitude of studies revealed that chemical cauterization, such as hypertonic
saline, phenol, alcohol, and liquid nitrogen, and other physical treatments, such as
blurring, cryotherapy, and argon laser after intralesional curettage may reduce the risk
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of recurrence.® ! These methods could cause many complica-
tions, such as infections, pathologic fractures, and damage
to soft tissues. Recent studies reported the potential of bone
metabolism drugs for GCTB, including bisphosphonates
(BPs) and denosumab.'*!* Recent studies reveal that deno-
sumab failed to show a benefit on local recurrence in the adju-
vant setting in patients with GCTB treated with surgery.'>'®
BPs are inhibitors of bone resorption, which promote bone
mineralization and inhibit farnesyl pyrophosphate synthase.'
Some studies showed that BPs could promote apoptosis of
the stromal cell component, and reduce the recurrence rate
after surgery in GCT.2*2

Recently, there were some studies evaluating the effect
of BPs on preventing postoperative recurrence of GCTB.?%
However, to the best of our knowledge, there is no definite
direction or consensus on the application of BPs in GCTB.
The present meta-analysis of six case—control trials aimed to
confirm the effect of BPs on the local recurrence of GCTB
and analyze the influence of different tumor stages and dif-
ferent procedures of surgery on this effect.

Methods

Study registration

The present meta-analysis was conducted according to the
PRISMA (Table S1).2° The protocol was registered in the
International Prospective Register of Systematic Reviews
(PROSPERO).*!

Literature search

The literature search was conducted in duplicate by two
independent investigators. An electronic systematic search
of four databases including PubMed, AMED, EMBASE, the
Cochrane Library, ISI Web of Science, and China National
Knowledge Infrastructure was performed for relevant articles
from the inception dates to October 28, 2018. The search
consisted of the following keywords and Boolean operators:
(alendronate OR pamidronate OR etidronate OR zoledronate
OR clodronate OR bisphosphonate) AND (giant cell tumor).
To include more additional eligible studies, a manual search
was carried out on the bibliographies of related reviews and
reference lists of all selected articles. If necessary, the authors
of studies were contacted to provide additional information.

Selection criteria

The studies selected for inclusion were required to contain
the following criteria: 1) the participants were diagnosed as
GCTB and underwent surgical treatment; 2) the intervention
was oral, intramuscular, or intravenous BPs after surgery; 3)

the outcomes must include the local recurrence rate of GCTB;
and 4) the design was case—control study. The exclusion cri-
teria were as follows: 1) studies with no reported follow-up
time or those with <6 months of follow-up time, 2) data of
local recurrence were unavailable, and 3) the same partici-
pants reported in a previous article with a short follow-up.

Data extraction

The data were extracted by two independent investigators. If
any disagreement was found, a third reviewer was consulted.
For each eligible study, basic information was extracted onto
a data collection form including the following parameters: the
first author name, publication year, sample size, intervention
protocol, control protocol, similarities between BP group and
control group, surgical procedures, follow-up duration, and
outcome measurements. If outcome data were not described
as text, it was extrapolated from the accompanying figures,
tables, or other supplementary material. Finally, the charac-
teristics of the seven included studies were shown in Table 1.
The primary outcome measurement was the local recurrence
rate of GCTB. And the second measurement was the local
recurrence rate in different subgroups, including different
tumor grades (stage I-II and stage III) and different surgi-
cal procedures (intralesional curettage and wide resection).
A sensitivity analysis was performed for the effect size by
omitting the studies for which risk of bias and heterogeneity
was imputed.

Methodological quality assessment

In the included studies, the methodological quality was
independently assessed by two reviewers with the New-
castle—Ottawa scale for risk of bias, in which assessing
factors included selection, comparability, and exposure. The
weighted kappa for the agreement on the trial quality between
reviewers was 0.86 (95% CI, 0.80—0.92). The criteria of the
Grading of Recommendations Assessment, Development
and Evaluation (GRADE) system were used to evaluate the
quality of evidence.

Statistical analysis

Extracted results were pooled in a meta-analysis. The meta-
analysis was performed by computing ORs and their 95%
ClIs weighted by the inverse of a variance in Review Man-
ager 5.3.5 software (The Cochrane Collaboration, Oxford,
UK). The statistical heterogeneity was tested with ? and the
chi-squared test.*? The value of I >50% was considered as
high statistical heterogeneity and <50% as low statistical
heterogeneity, respectively.?* When there was no statistical
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Table | Characteristics of the included studies

Study Sample | Intervention Control Similarities | Surgical Surgical Average Outcome
size, 1/C procedures | procedures | follow- measures
(BP group) | (control up after
group) surgery
(months)
Tse etal 44 (24/20) | Seven received No placebo | Not IC: 21 IC: I5 1154 Local recurrence
(2008)% pamidronate 90 mg, mentioned WR: 3 WR: 4 (control rate, local BMD
and 17 received group)
zoledronic acid 4 mg 48 (BP group)
twice before surgery
and three times after
surgery
Zheng et al | 39 (19/20) | Zoledronic acid 4 No placebo | Not IC: 16 IC: I5 43.6 Local recurrence
(2009)* mg or incadronate mentioned WR: 3 WR: 5 rate, pain VAS,
disodium 10 mg twice swelling relief
before surgery and
three times after
surgery
Fan (2013)% | 55 (29/26) | Zoledronic acid 4 No placebo | Calcium IC: 17 IC: I5 45 Local recurrence
mg three times after WR: 12 WR: 11 rate, Enneking
surgery postoperative
functional score,
local BMD
Xu etal 85 (32/53) | Zoledronic acid 4 mg | No placebo | Postoperative | Not Not 54.7 Local recurrence
(2014)% once before surgery adjuvant mentioned mentioned rate
and monthly after radiotherapy
surgery for 2 years
Ding et al 37 (22/15) | Zoledronic acid 4 mg | No placebo | Not IC: 15 IC: 10 24 Local recurrence
(2016)¥ one to three times mentioned WR: 7 WR: 5 rate, pain VAS
before surgery and
once every 6 months
after surgery for 2
years
Xu et al 35 (19/16) | Seven received No placebo | Postoperative | Not Not 472 Local recurrence
(2017)% zoledronic acid 4 adjuvant mentioned mentioned rate, nerve
mg, and |2 received radiotherapy function
incadronate disodium
10 mg once before
surgery and monthly
after surgery for 2
years
Kundu et al | 37 (18/19) | Zoledronic acid 4 mg | No placebo | Not IC: 18 IC: 19 32 Local recurrence
(2018)% three times 2 weeks mentioned WR: 0 WR: 0 rate, functional
before surgery scores

Abbreviations: BMD, bone mineral density; BPs, bisphosphonates; I/C, intervention/control groups; IC, intralesional curettage; WR, wide resection.

evidence of heterogeneity, a fixed effects model was used;
otherwise, a random-effect model was chosen.

Sensitivity analyses were performed by omitting each of
the individual study. The heterogeneity P-value <0.05 was
considered as statistically significant. The sensitivity analy-
sis was performed only if there were three or more studies
in comparison. Publication bias was assessed by visually
inspecting the funnel plot asymmetry.

Results

Studies selection

A flow diagram illustrating the study identification is shown
in Figure 1. Literature search initially yielded 307 relevant
articles, and 173 articles were excluded because they were
duplicated. Of the 134 remaining articles, 86 articles were
excluded by screening the title and abstract. Another 41 of
the qualifying studies were excluded after their full texts

Cancer Management and Research 2019:11

submit your manuscript

671

Dove


www.dovepress.com
www.dovepress.com

Shi et al Dove

é Records identified through Additional records identified
8 database searching through other sources
£ (n =289) (n=18)
T
o
Records after duplicates removed
(n=134)
(o]
£
c
8
G Records screened on the
@ basis of title and abstract Recozgs:eé(g)luded
(n=134)
Full-text articles assessed Full-text articles excluded,
2 for eligibility with reasons
3 (n = 48) (n=41)
% Review article= 8
Noncase—control= 6
Not relevant= 12
Studies included in Animal studies= 7
qualitative synthesis In vitro=6
(n=7) Data unavailable= 2
el
]
E
I Studies included in

quantitative synthesis

(meta-analysis)
(n=7)

Figure | Flowchart of the selection strategy and inclusion/exclusion criteria for the present meta-analysis.

were retrieved because they were laboratory studies, non-
case—control study, reviews, unavailable data, or not relevant
to the topic.

Finally, seven case—control studies involving 332 partici-
pants were included in our meta-analysis.?>° The weighted
kappa for agreement on eligibility between reviewers was
0.87 (95% CI, 0.79-0.95). The characteristics of the included
trials are summarized in Table 1.

Methodological quality

The quality of included studies was assessed according to
the Newcastle-Ottawa scale (Table 2).3*3% According to the
Newcastle—Ottawa scale, the risk of bias within the included
studies reached 6.43 stars on average, which is also acceptable
as there is no study with a high risk of bias. Three studies were
judged to have a low risk of bias (more than seven stars),?*227
and three studies were found to have a moderate risk of bias

(five or six stars).?**>282% The reviewers achieved excellent
agreement in the quality assessment of studies (intraclass
correlation: 0.88; 95% CI, 0.84-0.92).

Recurrence rate of GCTB

It was illustrated that the BP group presented significantly
lower local recurrence rate than the control group in GCTB
(seven studies, OR, 0.20; 95% CI, 0.11-0.38; P<0.01)
(Figure 2). The BP group presented significantly lower local
recurrence rate than the control group in GCTB in both of the
subgroups with different tumor grades. For patients with stage
I-1I GCTB, a significant difference in local recurrence rate
was found between the BP group and the control group (six
studies, OR, 0.29; 95% CI, 0.11-0.76; P<0.05) (Figure 3A).
In patients with stage III GCTB, a significant difference in
local recurrence rate was found between the BP group and
the control group (six studies, OR, 0.16; 95% CI, 0.07—0.39;
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*
*
*
*
*

Tse et al (2008)%
Zheng et al (2009)*

Fan (2013)%*

Xu et al (2014)*
Ding et al (2016)¥
Kundu et al (2018)”

Xu et al (2017)%#

Table 2 Newcastle-Ottawa scale assessment of the quality of the studies

Notes: “The quality is assessed by the score as follows: >7, high quality; =5 to <7, medium quality; <5, low quality. *Cells with a star indicate that the corresponding item is addressed satisfactorily in the publication in question.

P<0.01) (Figure 3B). Subgroup analysis based on different
surgical procedures reveals a different result. In patients who
underwent intralesional curettage, a significant difference in
local recurrence rate was found between the BP group and
the control group (five studies, OR, 0.19; 95% CI, 0.08-0.49;
P<0.01) (Figure 4A). In patients who underwent wide resec-
tion, there was no significant difference in local recurrence
rate between the BP group and the control group (four stud-
ies, OR, 0.35; 95% CI, 0.08-0.1.51; P=0.16) (Figure 4B).

Risk of bias across studies

Publication bias assessments using funnel plots (Figure S1)
indicated that there was no significant asymmetry and no
significant evidence of bias among the included studies of
the five meta-analyses.

Heterogeneity and sensitivity analysis
There was no statistical heterogeneity in these five analyses
(total recurrence: y*=1.59, P=0.95, ’=0%; subgroup of stage
I-1T GCTB: %?=2.01, P=0.73, P=0%; subgroup of stage III
GCTB: %*=3.62, P=0.61, P=0%; subgroup of intralesional
curettage: x*=0.67, P=0.95, ’=0%; subgroup of wide resec-
tion: *=1.86, P=0.60, ’=0%). The heterogeneity and overall
effect were not significantly altered by omitting any study.

Strength of evidence

According to the criteria of the GRADE system for evidence
quality,®® all the included trials in the present meta-analysis
began as high-quality or moderate-quality evidence, which
was downgraded by five categories of limitations (Table S2).
Inadequate case definition, substantial loss to follow-up, and
inconsistent reporting of outcomes in some studies might
raise the risk of bias. The number of included patients <150
is considered to be small and may cause imprecision and
effect size >0.05 is considered to be large and strengthen
the evidence.

Adverse acute reaction

No serious or fatal acute adverse effect was reported related
to BPs in all the included studies. The most common acute
side effects were fever and gastric dyspepsia mentioned in
three studies: 15 patients in Zheng et al;** six patients in Fan;?
seven patients in Ding et al.>” There was no major adverse
effect on renal function or stress fractures.

Discussion
GCTB usually does not remain latent and tends to develop
progressive destruction of the affected bone.?” Therefore,
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Experimental Control OR OR
Study or subgroup  Events Total Events Total Weight M-H, fixed, 95% Cl year M-H, fixed, 95% CI
Tse 2008 1 24 6 20 12.8% 0.10(0.01-0.93) 2008
Zheng 2009 1 19 7 20 13.2% 0.10(0.01-0.94) 2009
Fan 2013 3 29 6 26 11.6% 0.38(0.09-1.73) 2013 I
Xu 2014 4 32 21 53 28.3% 0.22(0.07-0.71) 2014 =
Ding 2016 3 22 6 15 12.6% 0.24 (0.05-1.17) 2016 B
Xu 2017 2 19 7 16 13.9% 0.15(0.03-0.89) 2017 -
Kundu 2018 1 18 4 19 75% 0.22(0.02-2.20) 2018 " [
Total (95% Cl) 163 169 100.0% 0.20 (0.11-0.38) >
Total events 15 57 . . . .
Heterogeneity: y2=1.59, df=6 (P=0.95): 2=0% 0005 01 1 10 200
Test for overall effect: Z=5.00 (P<0.0001) Favors BPs Favors control
Figure 2 Forest plots for the effect of BPs on total postoperative recurrence in patients with GCTB.
Abbreviations: BPs, bisphosphonates; GCTB, giant cell tumor of bone.
A
Experimental Control OR OR
Study or subgroup  Events Total Events Total Weight M-H, fixed, 95% Cl year M-H, fixed, 95% ClI
Tse 2008 0 13 0 9 Not estimable 2008
Zheng 2009 0 8 2 10 13.2% 0.20(0.01-4.82) 2009 "
Fan 2013 2 18 5 16 29.3% 0.28(0.04-1.68) 2013 = —
Xu 2014 2 1 5 16 20.7% 0.49(0.08-3.15) 2014 "
Ding 2016 1 16 5 12 33.3% 0.09(0.01-0.96) 2016 =
Xu 2017 1 6 0 2 34% 1.36(0.04-46.65) 2017
Total (95% Cl) 72 65 100.0% 0.29 (0.11-0.76) -
Total events 6 17 ) ) ) )
Heterogeneity: x2=2.01, df=4 (P=0.73): 2=0% y ' J .
Test for overall effect: Z=2.51 (P=0.01) 0.005 041 1 10 200
Favors BPs Favors control
B
Experimental Control OR OR
Study or subgroup  Events Total Events Total Weight M-H, fixed, 95% Cl year M-H, fixed, 95% CI
Tse 2008 1 11 6 11 19.0% 0.08(0.01-0.89) 2008 "
Zheng 2009 1 11 5 10 16.6% 0.10(0.01-1.10) 2009 = [
Fan 2013 1 11 1 10 3.3% 0.90(0.05-16.59) 2013
Xu 2014 2 21 16 37 36.4% 0.14 (0.03-0.68) 2014 =
Ding 2016 2 6 1 3 3.1% 1.00(0.05-18.91) 2016
Xu 2017 1 13 7 14 216% 0.08(0.01-0.83) 20177 —— =
Total (95% Cl) 73 85 100.0% 0.16 (0.07—0.39) -
Total events 8 36
e 2 r (D= . 2=009 ; } t {
Heterogeneity: y2=3.62, df=5 (P=0.61): 2’=0% 0.005 01 1 10 200

Test for overall effect: Z=4.08 (P<0.0001)

Favors BPs Favors control

Figure 3 Forest plots for subgroup analysis for the effect of BPs on postoperative recurrence in patients with GCTB with different tumor grades.

Notes: (A) For patients with stage |I-Il GCTB, a significant difference in local recurrence rate was found between the BP group and the control group (P<0.05). (B) For
patients with stage |l GCTB, a significant difference in local recurrence rate was found between the BP group and the control group.

Abbreviations: BPs, bisphosphonates; GCTB, giant cell tumor of bone.

surgical treatment should be performed as early as pos-
sible. Wide resection has an advantage of lower recur-
rence rate which is 0%—12%,%%* as it removes the tumor
entirely. Wide resection has been used in Campanacci
stage III tumors or some cases without marked functional
impairment, such as the ulna, fibula, and other small
bones.***! However, wide resection may lead to restricting

movement. Intralesional curettage with adjuvant methods
is the preferred treatment for most cases of GCTB. This
surgical procedure shows a better functional outcome but
is associated with a higher risk of local recurrence.***
With developed surgical procedures and local adjuvants,
the local recurrence rate of GCTB remains to be >20% in
the recent studies.*’*
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A
Experimental Control OR OR
Study or subgroup  Events Total Events Total Weight M-H, fixed, 95% CI year M-H, fixed, 95% CI
Tse 2008 1 21 2 15 10.3% 0.33(0.03-3.96) 2008 -
Zheng 2009 1 16 6 15 26.9% 0.10(0.01-0.97) 2009 - =
Fan 2013 2 17 5 15 21.7% 0.27 (0.04-1.65) 2013 - = |
Ding 2016 2 15 5 10 24.1% 0.15(0.02-1.07) 2016 - =
Kundu 2018 1 18 4 19 17.0% 0.22(0.02-2.20) 2018 - I
Total (95% CI) 87 74 100.0% 0.19 (0.08-0.49) -
Total events 7 22
TR A (D= . 2=00 b t f !
i e oo g T
est for overall effect: Z=3.43 (P=0. ) Favors BPs Favors control
B
Experimental Control OR OR
Study or subgroup  Events Total Events Total Weight M-H, fixed, 95% Cl year M-H, fixed, 95% ClI
Tse 2008 0 3 4 5 51.2% 0.05(0.00-1.56) 2008 i L
Zheng 2009 0 3 1 5 17.1% 0.43(0.01-14.08) 2009 ol
Fan 2013 1 12 1 11 155% 0.91(0.05-16.54) 2013
Ding 2016 1 7 1 5 16.2% 0.67 (0.03-14.03) 2016 "
Total (95% CI) 25 26 100.0% 0.35(0.08-1.51) —~-
Total events 2 7
H ity: ,2=1.86, df=3 (P=0.60): 2=09 ‘ ‘ ‘ !
eterogeneity: 86, df=3 (P=0.60) 0% 0,005 01 1 10 200

Test for overall effect: Z=1.41 (P=0.16)

Favors BPs Favors control

Figure 4 Forest plots for subgroup analysis for the effect of BPs on postoperative recurrence in patients with GCTB with different surgical procedures.
Notes: (A) For patients who underwent intralesional curettage, a significant difference in local recurrence rate was found between the BP group and the control group
(P<0.01). (B) For patients who underwent wide resection, there was no significant difference in local recurrence rate between the BP group and the control group (P=0.16).

Abbreviations: BPs, bisphosphonates; GCTB, giant cell tumor of bone.

Nowadays denosumab, a monoclonal antibody to RANK
ligand, is approved for the most common use for this type of
pathology. Due to its efficacy, denosumab is recommended
as the first option in inoperable or metastatic GCT. However,
some clinical studies showed that denosumab might have
no effect on reducing the risk of recurrence in patients with
GCTB following curettage'™'® or even might increase the
risk of recurrence.'>'¢ In vitro studies found that the inhibi-
tory effect of denosumab on neoplastic cells and osteoclast
survival were not observed, whereas BPs inhibited the growth
of neoplastic cells and osteoclast survival.

Experimental studies confirmed the cytotoxic effect of
BPs on neoplastic stromal cells of GCTB, and clinical studies
showed that administration of BPs could reduce the recur-
rence rate of GCTB after surgery. The present meta-analysis
of case—control studies verifies that BPs could reduce the
postoperative recurrence of GCTB from 33.7% to 9.2% (57
of 169 vs 15 of 163), with no statistical heterogeneity. Sub-
group analysis showed that BP group presented significantly
lower local recurrence rate than the control group, regardless
of the tumors’ Campanacci stages. The antitumor mechanism
of BPs is not clear. It was reported that BPs could induce
the apoptosis of neoplastic stromal cells by blocking the
mevalonate pathway. Moreover, BPs have been proved to

inhibit the proteolytic activity of tumor cell-derived matrix
metalloproteinase-2 (MMP-2) and MMP-9 by inhibiting the
zinc-dependent proteolytic activity of matrix MMPs, which
are essential for the degradation of extracellular matrix pro-
teins, invasion, and migration.*

Subgroup analysis of different surgical procedures
showed that the recurrence of GCTB was significantly lower
in BP group for patients who underwent intralesional curet-
tage, but there was no difference between BP group and
control group for patients who underwent wide resection.
One possible interpretation of the different result is that wide
resection avoids the marginal positive of bone in curettage
and decreases the recurrence rate to a low level. Another
interpretation is that recurrence is associated with soft tis-
sue infiltration and wide resection removes all the infiltrate
soft tissue.* These results suggest that BPs are benefit for
the patients who underwent intralesional curettage but not
necessary for those who underwent wide resection.

In this meta-analysis, six of the seven included studies
reported preoperative application of BPs. Preoperative appli-
cation of BPs could reduce tumor size and prevent surgical
dissemination, but the frequency should be restricted because
delayed surgery may lead to progression of tumor lesions.
The duration of postoperative application of BPs was from
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3 months to 2 years. Prolonged postoperative application
of BPs was considered important because most instances
of recurrence occur in the first 2 years after surgery.* In
these studies, the main adverse reactions of BPs are mild
and nonfatal in patients without renal dysfunction or stress
fractures and include fever and digestive upset. However,
some studies found that long-term and large-dose systemic
administration of BPs might induce osteonecrosis of the jaw
and atypical fracture of long bones.*’*® Above all, this meta-
analysis confirmed the effect of BPs on local recurrence of
GCTB but did not conclude that BPs can substitute the role of
denosumab. It is reported that denosumab is very efficient in
unresectable or metastatic GCTB as a neoadjuvant setting.*’
In fact, denosumab was associated with tumor responses and
reduced the need for morbid surgery in patients with GCTB.>
In the present meta-analysis, no evidence showed the role of
BPs on these two parameters, tumor responses and the need
for morbid surgery in patients with GCTB.

The strength of the present meta-analysis consists of being
rigorously conducted according to PRISMA guidelines and
using a robust systematic review and meta-analysis proce-
dures. Moreover, the advantage of this meta-analysis over
individual studies is a convincing clinical recommendation of
postoperative application of BPs for GCTB to practitioners.

The present meta-analysis has several limitations. First,
the limited number of studies and the small sample size in
some studies might reduce the precision of the pooled esti-
mates. For subgroup analysis, the total number of patients
who underwent wide resection was only 51, which would lead
to large bias in the overall effect. Further investigation with
big sample size is required to confirm the different effect of
BPs on the recurrence of GCTB in patient who underwent
different surgical procedures. Second, all the included studies
were case—control, which would downgrade the strength of
evidence. Finally, the presented study analyzed the middle-
term effect of BPs on local recurrence of GCTB, and the
long-term effect remained unknown and required more
clinical studies.

Conclusion

In the present meta-analysis of case—control, comparing
controlled treatment, the use of BPs as an adjuvant therapy
decrease the local recurrence rate of GCTB. This effect is
not influenced by different Campanacci stages of GCTB.
BPs are benefit for the patients who underwent intralesional
curettage but not recommended for those who underwent
wide resection.
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Supplementary materials

Table S1 PRISMA 2009 checklist

TITLE

Title | [ | Identify the report as a systematic review, meta-analysis, or both. |

ABSTRACT

Structured 2 Provide a structured summary including, as applicable: background; objectives; data sources; study 3

summary eligibility criteria, participants, and interventions; study appraisal and synthesis methods; results;
limitations; conclusions and implications of key findings; systematic review registration number.

INTRODUCTION

Rationale 3 Describe the rationale for the review in the context of what is already known. 4

Objectives 4 Provide an explicit statement of questions being addressed with reference to participants, 4
interventions, comparisons, outcomes, and study design (PICOS).

METHODS

Protocol and 5 Indicate if a review protocol exists, if and where it can be accessed (eg, Web address) and, if available, 5

registration provide registration information including registration number.

Eligibility criteria 6 | Specify study characteristics (eg, PICOS, length of follow-up) and report characteristics (eg, years 5
considered, language, publication status) used as criteria for eligibility, giving rationale.

Information 7 Describe all information sources (eg, databases with dates of coverage, contact with study authors to 5

sources identify additional studies) in the search and date last searched.

Search 8 Present full electronic search strategy for at least one database, including any limits used, such that it 5
could be repeated.

Study selection 9 | State the process for selecting studies (ie, screening, eligibility, included in systematic review, and, if 5
applicable, included in the meta-analysis).

Data collection 10 | Describe method of data extraction from reports (eg, piloted forms, independently, in duplicate) and 5

process any processes for obtaining and confirming data from investigators.

Data items I'l | List and define all variables for which data were sought (eg, PICOS, funding sources) and any 5
assumptions and simplifications made.

Risk of bias in 12 | Describe methods used for assessing risk of bias of individual studies (including specification of whether | 6

individual studies this was done at the study or outcome level), and how this information is to be used in any data
synthesis.

Summary measures | |3 | State the principal summary measures (eg, risk ratio, difference in means). 6

Synthesis of results | 14 | Describe the methods of handling data and combining results of studies, if done, including measures of | 6
consistency (eg, I) for each meta-analysis.

Risk of bias across 15 | Specify any assessment of risk of bias that may affect the cumulative evidence (eg, publication bias, 6

studies selective reporting within studies).

Additional analyses 16 | Describe methods of additional analyses (eg, sensitivity or subgroup analyses, meta-regression), if done, | 6
indicating which were prespecified.

RESULTS

Study selection 17 | Give numbers of studies screened, assessed for eligibility, and included in the review, with reasons for [
exclusions at each stage, ideally with a flow diagram.

Study 18 | For each study, present characteristics for which data were extracted (eg, study size, PICOS, follow-up | 7

characteristics period) and provide the citations.

Risk of bias within 19 | Present data on risk of bias of each study and, if available, any outcome level assessment (see Item 12). 7

studies

Results of individual | 20 | For all outcomes considered (benefits or harms), present, for each study: a) simple summary data for 7

studies each intervention group, b) effect estimates and confidence intervals, ideally with a forest plot.

Synthesis of results | 21 | Present results of each meta-analysis done, including Cls and measures of consistency. 7

Risk of bias across 22 | Present results of any assessment of risk of bias across studies (see Item 15). 8

studies

Additional analysis 23 | Give results of additional analyses, if done (eg, sensitivity or subgroup analyses, meta-regression 8
[see Item 16]).

DISCUSSION

Summary of 24 | Summarize the main findings including the strength of evidence for each main outcome; consider their 8-10

evidence relevance to key groups (eg, health care providers, users, and policy makers).

(Continued)
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Table S| (Continued)

Limitations 25 | Discuss limitations at study and outcome level (eg, risk of bias) and at review-level (eg, incomplete 10
retrieval of identified research, reporting bias).

Conclusions 26 | Provide a general interpretation of the results in the context of other evidence and implications for 11
future research.

FUNDING

Funding 27 | Describe sources of funding for the systematic review and other support (eg, supply of data); role of I

funders for the systematic review.

Table S2 GRADE evidence profile for effect of BPs on recurrence giant cell tumor of bone

Summary of findings Quality assessment

n (I/C) OR (95% CI) Limitations® | Inconsistency | Indirectness | Imprecision | Others Quality
Total 6 (145/150) | 0.20 (0.10-0.38) | No serious No serious No serious No serious Strong association® | High
Stage I-I 6 (72/65) 0.29 (0.11-0.76) | No serious No serious No serious No serious Strong association | High
Stage Il 6 (73/85) 0.16 (0.07-0.39) | No serious No serious No serious No serious Strong association | High
Intralesional | 4 (69/55) 0.19 (0.07-0.52) | No serious No serious No serious Serious® Strong association | Moderate
curettage
Wide 4 (25/26) 0.35 (0.08-0.51) | No serious Serious? No serious Serious Strong association | Moderate
resection

Notes: “The inadequate case definition and substantial loss follow-up in some studies may raise the risk of bias. "Effect size >0.05 is considered to be large and strengthen
the evidence. “The number of included patients <150 is considered to be small and may cause imprecision. ‘Inconsistent report of outcomes may raise the risk of bias.
Abbreviations: GRADE, Grading of Recommendations Assessment, Development and Evaluation; I/C: intervention/control groups.

A B C
0 SE (logOR) 0 SE (logOR) o SE (logOR)
0.5 0.5 0.5
1.0 1.0 1.0
1.5 1.5 1.5
OR OR OR
2.0 2.0 2.0
0.005 0.1 1 10 200 0.005 0.1 1 10 200 0.005 0.1 1 10 200
D
o SE (logOR) 0 SE (logOR)
0.5 0.5
1.0 1.0
1.5 1.5
2.0 OR, ) OR
0.005 0.1 1 10 200 0.005 0.1 1 10 200

Figure S| The funnel plots asymmetry for the outcome showed the evidence of publication bias on the meta-analyses for (A) total postoperative recurrence, (B) subgroup
of stage |-l GCTB, (C) subgroup of stage Il GCTB, (D) subgroup of intralesional curettage, and (E) subgroup of wide resection.
Abbreviation: GCTB, giant cell tumor of bone.

Cancer Management and Research 2019:11 submit your manuscript 679
Dove


www.dovepress.com
www.dovepress.com

Shi et al Dove

Cancer Management and Research Dove
Publish your work in this journal

Cancer Management and Research is an international, peer-reviewed  a very quick and fair peer-review system, which is all easy to use. Visit
open access journal focusing on cancer research and the optimal use of ~ http://www.dovepress.com/testimonials.php to read real quotes from
preventative and integrated treatment interventions to achieve improved ~ published authors.

outcomes, enhanced survival and quality of life for the cancer patient.

The manuscript management system is completely online and includes

Submit your manuscript here: https://www.dovepress.com/cancer-management-and-research-journal

680 submit your manuscript Cancer Management and Research 2019:11
Dove


www.dovepress.com
www.dovepress.com

	Publication Info 4: 


