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Abstract
Background: Actinomycin-D (Act-D) and Methotrexate (MTX) are both effective �rst-line agents for low-
risk gestational trophoblastic neoplasia (LRGTN) with no consensus regarding which is more effective or
less toxic. The primary objective of this meta-analysis is to compare Act-D with MTX in the treatment of
LRGTN.

Methods: We systematically searched electronic databases, conferences abstracts and trial registries for
randomized controlled trials (RCTs) and high-quality non-randamized controlled trials (non-RCTs),
comparing Act-D with MTX for patients with LRGTN. Studies were full-text screened for quality
assessment and data extraction. Eligible studies must have reported complete remission rate. A �xed-
effects meta-analysis was conducted to quantify the e�cacy and safety of Act-D and MTX on odds
ratios (ORs) and 95% con�dence intervals (95%CIs), respectively.

Results: A total of 8 RCTs and 9 non-RCTs (1674 patients) were included. In terms of e�cacy, Act-D is
superior to MTX in complete remission (OR 2.15, 95%CI 1.70 to 2.73). In the strati�ed analysis, patients
from RCTs and non-RCTs both had a better CR from Act-D-based regimen (RCTs: OR 2.17, 95%CI 1.49 to
3.16; non-RCTs: OR 2.14, 95%CI 1.57 to 2.92). In terms of safety, patients receiving Act-D had higher risks
of suffering nausea (OR 2.35, 95%CI 1.68 to 3.27), vomiting (OR 2.40, 95%CI 1.63 to 3.54), and alopecia
(OR 2.76, 95%CI 1.60 to 4.75). Notably, liver toxicity (OR 0.38, 95%CI 0.19 to 0.76) was the only one that
was conformed to have a higher risk for patients receiving MTX. In addition, the pooled results showed no
signi�cant difference of anaemia, leucocytopenia, neutropenia, thrombocytopnia, constipation, diarrhea,
anorexia, and fatigue between Act-D and MTX.

Conclusions: Our meta-analysis suggests that Act-D had better e�cacy pro�le in general, and MTX had
less toxicities in LRGTN. Future clinical trials should be better orchestrated to provide more valid data on
e�cacy and toxicity.

Background
Gestational trophoblastic neoplasia (GTN) is a spectrum of interrelated but distinct conditions including
invasive mole, choriocarcinoma, and the rare placental-site and epithelioid trophoblastic tumor, with
metastatic and fatal potentiality [1]. According to a combined anatomic staging and modi�ed World
Health Organization (WHO) risk-factor scoring system that adopted by the International Federation of
Gynecology and Obstetrics (FIGO) in 2002, GTN with non-metastatic (stage I) and low-risk metastatic
(stages II and III, score < 7) are de�ned as low-risk GTN (LRGTN) [2, 3]. Over several decades,
chemotherapy has already become the pivotal therapeutic strategy for LRGTN when fertility preservation
is desired, with high cure rates estimated to be 80%-100% even in the presence of distant metastasis,
although surgical intervention may be required for complications [3–5].

Worldwide, actinomycin-d (Act-D) and methotrexate (MTX) have long been the �rst-line agents for LRGTN,
which were �rst reported to be successful in the treatment of GTN around 1960s [6–8]. Up to now, several
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different dosing/cycling regimens for Act-D and MTX have been studied; however, the e�cacy and safety
of both the drug and the regimen is highly inconsistent. In 2016, a Cochrane pairwise meta-analysis by
Lawrie et al. included 7 studies (577 patients) that compared MTX with Act-D, indicating that Act-D is
more likely to be associated with a higher �rst-line complete remission rate than MTX, irrespective of the
dosing and cycling. Low-certainty evidence suggested that there was no signi�cant difference in adverse
events between Act-D and MTX; however, the �ve-day Act-D regimen (5d-IV Act-D) may cause more
mucositis and alopecia than eight-day MTX-folinic acid regimen (MTX-FA) when dosages and cycles
were considered [9]. To further conduct comparisons of these different regimens, Li et al. performed a
network meta-analysis of 7 randomized controlled trials (RCTs) and 4 retrospective studies to compare all
single-agent Act-D-based and MTX-based regimens, and found that Act-D-based regimens (5d-IV Act-D
and IV Act-D) were more effective than MTX-based regimens. In contrast, patients treated with MTX-
based regimens had higher probability of suffering gastrointestinal toxicities such as nausea and
vomiting [10]. Although antitumor advantages can be seen from Act-D according to published meta-
analyses, we still cannot draw conclusions of who is safer.

Taken together, previous meta-analyses on e�cacy and safety mainly focused on speci�c regimens,
failing to cover all regimens. Therefore, a complete picture of e�cacy and toxicity related to Act-D and
MTX from RCTs and high-quality non-randomized studies (non-RCTs) is warranted. Here, we perform a
comprehensive meta-analysis of 17 studies comparing the e�cacy and safety of Act-D and MTX, with
the aim of providing overall e�cacy and safety pro�les and aiding decision-making for patients,
clinicians and reference centers.

Methods
The present study was performed in line with the PRISMA (preferred reporting items for systematic
reviews and meta-analysis) [11].

Data searches and information sources
Two investigators independently searched the medical databases including PubMed/Medline, Embase,
Cochrane Library and Web of Science for candidate articles published in English from inception to August
2020, using the following prespeci�ed search terms and their combinations: 'gestational trophoblastic
disease', 'gestational trophoblastic neoplasia', 'gestational trophoblastic tumor', 'gestational trophoblastic
neoplasm', 'invasive mole', 'choriocarcinoma', 'low risk', 'actinomycin-D', 'Act-D', and 'methotrexate', and
'MTX'. After computerized searching, the clinical trial registries (www.clinical-trials.gov), conference
proceedings, reviews and meta-analyses were also examined for potentially relevant publications that
omitted in initial literature retrieval. The reviewers then assessed the full text and relevant articles cited as
references to include any that met criteria for eligibility in the quantitative synthesis. Figure 1 presents the
study selection �owchart.

Eligibility criteria for study selection

http://www.clinical-trials.gov/
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Inclusion criteria were prespeci�ed according to the published meta-analyses [9, 10]. Eligible studies were
RCTs and non-RCTs comparing an Act-D-based regimen directly to a MTX-based regimen for �rst-line
treatment of LRGTN patients which were de�ned based on the FIGO/WHO 2000 scoring system or other
scoring criteria that proven to be reliable. For clinical outcomes, proportion of individuals who developed
complete remission should be reported to assess the e�cacy of drugs. The included studies should
provide information about the characteristics of patients and if they were matched for potentially
confounding variables in each treatment group. To identify studies from the same cohort or institution,
only the most recent or the most informative publication was included. We did not exclude retrospective
studies because of the exiguity of RCTs of GTN. We excluded conference abstracts, posters, and
presentations of ongoing RCTs because these brief reports did not contain detailed data.

Data extraction and de�nitions
Two authors independently evaluated the main text and supplementary materials to extract detailed data
on the �rst author, year of publication, country of origin, study design, total number of patients, number of
patients in e�cacy and safety analysis, arms and chemotherapy regimens, and the frequency of
complete remission and speci�c adverse events. Complete remission rate was selected as the primary
outcome and based on the number of patients who reached complete remission and the total number of
patients who received treatment. We used odds ratios (ORs) and 95% con�dence intervals (95%CIs) as
summary statistics to quantify the e�cacy and toxicity in this meta-analysis. We selected toxicities that
were evaluated using the Common Terminology Criteria for Adverse Events (CTCAE), WHO, and
Gynecologic Oncology Group (GOG) toxicity criteria. In addition, few studies that did not mention the
methods for collecting adverse events, possibly depending on investigators' evaluation or self-reporting
by patients, were also included. Regardless of the adverse event grading, general safety was used to
indicate the overview of the toxicities without distinguishing between their speci�c classi�cations.
Proportion of patients with speci�c toxicities was used to quantity the safety of the agents.

Quality assessment
We assessed the risk of bias for individual RCTs based on the original study and supplementary
materials by adopting the Cochrane Risk of Bias Tool which includes the following domains: random
sequence generation, allocation concealment, blinding method, assessment of outcomes, and reporting
of results. Each item was associated with the risk of bias classi�ed as yes, no or unclear [12]. The
modi�ed Jadad scale was implemented to score the method quality of included RCTs. Four points and
over of the modi�ed Jadad score indicate high quality of method, and three points and under mean low
quality [13]. Unfortunately, there is no universal method to evaluate quality in non-RCTs. For the purposes
of assessment of risk bias in non-RCT studies, we decided to use the modi�ed methodological index for
non-randomised studies (modi�ed MINORS), which was adopted in the published study [14, 15]. We did
not excluded studies based on a Jadad score and the modi�ed MINORS for overall quality. All
discrepancies in data searches, study selection, data extraction, and quality assessment were resolved by
consensus and in consultation with a third author (An).

Data synthesis



Page 5/19

In this meta-analysis, ORs and 95%CIs were used as summary statistics to quantify the e�cacy and
toxicity of Act-D and MTX. ORs greater than one represented a treatment bene�t favoring Act-D and a
safety pro�le disfavoring Act-D. We generated the pooled ORs and 95%CIs of complete remission and all-
grade adverse events. RCTs and non-RCTs were �rst analyzed conjunctively using subgroup analyses,
and then separated using a �xed-effects model. This allowed us to see the contrasts between the results
of RCTs with those of non-RCTs, and made possible data combination of RCTs and non-RCTs to obtain
pooled estimates. We �rst used the �xed-effects model to merge the data, otherwise the random-effects
model was applied in case of signi�cant between-trial heterogeneity variances which were quanti�ed
using the I2 inconsistency test [16]. The heterogeneity was regarded as substantial if the I2 was greater
than 50%. Forest plots were constructed to provide graphical presentations for all meta-analyses. In
addition, we conducted sensitivity analyses to assess the stability of results by using the leave-one-out
method wherein the line in horizontal box plot indicated the result for all studies. The publication bias
was assessed using Begg’s adjusted rank correlation test (Z-statistics) [17] and quanti�ed by Egger’s
linear regression test (t-statistics)[18], and illustrated using the funnel plots. Stata version 11.0 (Stata
Corporation, College Station, TX, USA) was used to perform all the meta-regression and subgroup
analysis of ORs. All statistical tests were two-sided and the P value threshold for statistical signi�cance
was set at 0.05 for effect sizes.

Results

Studies selection and characteristics
After full-text screening, we ultimately included 17 studies that met the eligibility criteria in the present
analysis: 8 RCTs [6, 19–25] and 9 non-RCTs [26–34]. The �ow diagram in Fig. 1 details the selection
process. Table 1 summarizes main features regarding all included studies. Given the context that GTN is
rare and reference centers have preferred chemotherapy protocols, only one study was a multi-nation trial
amongst the 8 RCTs. In addition, 11 studies were done in Asia countries, 3 came from Brazil, and 2 were
from U.S and Netherlands, respectively. Differing from the published network meta-analysis, the de�nition
of LRGTN in the included studies was based on either FIGO/WHO 2000 scoring system or the Hammond
criteria. For the meta-analysis of �rst-line and single-agent regimens, studies comparing the use of Act-D-
based regimen (5d-IV Act-D and pulsed IV Act-D) with MTX-based regimen (5d-IV MTX, 5d-IM MTX, w-IM
MTX, and MTX-FA) were included. 15 studies contained one group of comparison: MTX or MTX/FA vs
Act-D. Two non-RCTs reported three drug groups including MTX, MTX/FA, and Act-D. We divided the three
drugs into two groups of comparisons in the analysis: MTX vs Act-D and MTX/FA vs Act-D. A total of
1674 patients were included in the meta-analysis. Eight RCTs contributed 620 cases, 319 and 301 of
them allocated in the Act-D group and MTX group, respectively. In the analysis of non-RCTs, 1054
patients were included, 368 received Act-D-based treatment, whereas 686 patients received MTX-based
treatment.

Assessment of risk of bias
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Table 2 depicts the results of quality assessment. Modi�ed Jadad scale indicated that 8 RCTs were high
quality with scores ranging from 4 to 7. Most RCTs suffered from methodologic weaknesses frequently
seen in allocation concealment and blinding method domains. The treating physicians or the patients in
most studies were not blinded to the allocated regimens because of inherent complexity of blinding
between groups. The treatment assignments were also not concealed from institutions because of
preferred regimens. Only one RCT did not mention the randomization of intervention [21]. All RCTs
identi�ed key outcomes that have been reported for �rst-line, single-agent chemotherapy for LRGTN
patients, and were free of selective reporting. Table 3 presents the assessment of all non-RCTs. The
modi�ed MINORS score of the included non-RCTs ranged from 11 to 16. In general, they are all
retrospective studies with nature drawbacks in prospective data collection, with the exception of one
prospective study that could yield data prospectively. The detailed features of these two quality
assessment tools can be accessed through the published articles.

Meta-analysis for e�cacy pro�le
The upfront drug-based meta-analysis was conducted to compare the proportion of complete responders
to Act-D-based regimen and MTX-based regimen. The overall analysis demonstrated that Act-D-based
regimen is superior to MTX-based regimen in complete remission (OR 2.15, 95%CI 1.70 to 2.73), although
there was substantial variation between the results of the individual studies (I2 = 59.7%, P = 0.000). When
the random-effects model was applied, the superiority of complete remission seen for Act-D-based
regimen remained (OR 2.51, 95%CI 1.63 to 3.86). In the strati�ed analysis, we grouped studies with RCTs
and non-RCTs separately. In RCTs, Act-D-based regimen showed a signi�cant advantage in complete
remission (OR 2.17, 95%CI 1.49 to 3.16) with no evidence of heterogeneity (I2 = 41.4%, P = 0.103). For
patients in non-RCTs, there was also a better complete remission from Act-D-based regimen (OR 2.14,
95%CI 1.57 to 2.92). Although the relationship was inconsistent across studies (I2 = 69.4%, P = 0.000), the
results did not change signi�cantly when the random-effects model was applied (OR 2.77, 95%CI 1.47 to
5.21) (Fig. 2 and Figure S1).

Meta-analysis for hematological toxicities
Figure 3 detailed the hematological toxicities of Act-D-based regimen and MTX-based regimen. The
overall analyses did not show the signi�cant difference of anaemia (OR 1.36, 95%CI 0.80 to 2.34; I2 = 
0.0%, P = 0.361), leucocytopenia (OR 1.06, 95%CI 0.58 to 1.94; I2 = 0.0%, P = 0.678), neutropenia (OR 1.14,
95%CI 0.65 to 2.01; I2 = 25.2%, P = 0.253), and thrombocytopnia (OR 1.52, 95%CI 0.71 to 3.26; I2 = 31.8%,
P = 0.209) for each one of the groups with no signi�cant between-study heterogeneity. From the
supplementary materials (Table 4), the pooled incidence of anaemia (35.7% vs 29.1%), neutropenia
(12.0% vs 9.8%), and thrombocytopnia (7.3% vs 4.1%) for Act-D-based regimen was higher than those for
MTX-based regimen, whereas the incidence of leucocytopenia (13.2% vs 13.0%) for MTX-based regimen
was slightly higher than that for Act-D-based regimen; however, these results were not reported in the
previous network meta-analyses for LRGTN [9, 10]. Further details of subgroup analyses for all toxicities
are available in Fig. 3–5 and supplementary materials (Figure S2-S3).



Page 7/19

Meta-analysis for gastrointestinal toxicities
The overall analyses of gastrointestinal toxicities are shown in Fig. 4. The pooled results demonstrated
that there was no signi�cant difference of constipation (OR 0.92, 95%CI 0.44 to 1.90; I2 = 0.0%, P = 0.812)
and diarrhea (OR 0.82, 95%CI 0.49 to 1.38; I2 = 49.1 %, P = 0.097) between Act-D-based regimen and MTX-
based regimen, with no evidence of between-study heterogeneity. The pooled incidence of constipation
(23.9% vs 17.3%) for Act-D-based regimen was higher than that of MTX-based regimen; however, MTX-
based regimen had a higher incidence of diarrhea (10.1% vs 9.4%) than Act-D-based regimen (Table 4).
For patients receiving Act-D-based regimen, there were signi�cant higher risks of suffering nausea (OR
2.35, 95%CI 1.68 to 3.27) and vomiting (OR 2.40, 95%CI 1.63 to 3.54), whereas there was moderate
evidence of heterogeneity among the studies (nausea I2 = 73.2%, P = 0.000; vomiting I2 = 55.9%, P = 
0.020). When the random-effects model was applied, the pooled data changed signi�cantly for nausea
(OR 2.32, 95%CI 0.98 to 5.46) and vomiting (OR 1.85, 95%CI 0.88 to 3.89) (Figure S2). In line with the
results from �xed-effects model, pooled incidences of nausea (41.2% vs 19.9%) and vomiting (21.1% vs
9.6%) for Act-D-based regimen were higher than those for MTX-based regimen (Table 4).

Meta-analysis for toxicities from other systems
We selected four toxicities that were categorized into other systems. A signi�cant higher risk for the Act-D-
based regimen of developing alopecia (OR 2.76, 95%CI 1.60 to 4.75) was found in the meta-analysis,
although there was a moderate heterogeneity among studies (I2 = 59.9%, P = 0.021) (Fig. 5). However, the
pooled result (OR 3.01, 95%CI 1.02 to 8.86) did not change signi�cantly when the random-effects model
was applied (Figure S3). Similarly, pooled incidence of alopecia for Act-D-based regimen was 29.7%,
which was higher than that of MTX-based regimen (9.2%) (Table 4). On the contrary, no signi�cant
differences appeared in anorexia (OR 1.38, 95%CI 0.58 to 3.29; I2 = 39.6%, P = 0.191) and fatigue (OR 1.04,
95%CI 0.59 to 1.82; I2 = 0.0%, P = 0.776), even if higher pooled incidences of anorexia (10.0% vs 6.5%) and
fatigue (62.7% vs 54.5%) were observed in Act-D-based regimen. Notably, liver toxicity (OR 0.38, 95%CI
0.19 to 0.76; I2 = 0.0%, P = 0.555) was the only one that was conformed to have a higher risk for patients
receiving MTX-based regimen, which was consistent with the pooled incidence (12.6% for MTX-based
regimen vs 4.9% for Act-D-based regimen) (Fig. 5 and Table 4).

Sensitivity analysis and publication bias
Sensitivity analyses were conducted to evaluate the stability and reliability of the pooled ORs (for
complete remission and toxicities). As shown in Figure S4-S7, the horizontal box plots of leave-one-out
method revealed that ORs of anaemia and anorexia were seemingly in�uenced by a single study. We,
therefore, carried out subgroup analyses according to the study type, which showed no signi�cant
difference among the RCTs and non-RCTs for anaemia and anorexia. The pooled ORs for anaemia were
similar for RCTs (OR 1.28, 95%CI 0.74 to 2.22) and non-RCTs (OR 5.54, 95%CI 0.25 to 123.08) (Fig. 3).
Similar result was obtained for anorexia (RCTs: OR 1.41, 95%CI 0.45 to 4.40; non-RCTs: OR 1.32, 95%CI
0.34 to 5.17) (Fig. 5). Furthermore, we assessed the publication bias of included studies using funnel
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plots and Begg’s adjusted rank correlation test. For ORs, the funnel plots exhibited a symmetrical
distribution, indicating the absence of publication bias, which was further con�rmed with the Begg’s
adjusted rank correlation test (P > 0.05) (Figure S4-S7 and Table S1).

Discussion
Act-D and MTX act through distinct anti-tumor mechanisms and should be compared with regards to
e�cacy and safety. With the paucity of comprehensive comparisons of therapeutic effectiveness and
toxicity for the two drugs as �rst-line chemotherapy for LRGTN patients, we included 8 RCTs and 9 non-
RCTs (1674 patients) in the present meta-analysis. Given that LRGTN patients who like to preserve their
fertility would �rstly receive single-agent chemotherapies, such as Act-D and MTX, and these agents have
several dosing/cycling options, our study regarded all Act-D-based regimens and MTX-based regimens as
one entity, respectively [3, 4]. Similar to observations from previous meta-analysis investigating the
e�cacy of Act-D and MTX [9, 10], our results con�rmed that Act-D had greater superiority in terms of
complete response than MTX, irrespective of dosage and cycle. Of note, we have obtained some unique
�ndings that some toxicities such as nausea, vomiting, and alopecia are more common in LRGTN
patients treated with Act-D-based regimens, and liver toxicities were more commonly associated with
MTX-based regimens. However, a previous net-work meta-analysis by Li et al. found that nausea and
vomiting were more frequently observed in 5d-IM MTX regimen, which was inconsistent with our results
[10]. With a tailored study design in which LRGTN patients diagnosed according to the Hammond criteria
were also included, our pair-wise meta-analysis included more studies and patients, and gave more
comprehensive comparisons. Accordingly, the present meta-analysis will aid reference centers and
patients to select more effective agents and optimize toxicity management for patients with LRGTN.

Patients with GTN are now identi�ed as a lucky group that have preferable responses to chemotherapy.
The prognosis has signi�cantly improved over the past decades from almost hopeless to a new situation
in which the majority of the GTN patients can achieve complete remission, even if a metastatic condition
exists. Particularly, LRGTN patients may more likely yield better cure rates to single-agent regimens such
as Act-D and MTX, with resulting survival rates approaching 100% [3–5]. Currently, Act-D and MTX have
been administered in various regimens with different dosages and cycles, which have been proposed by
different reference centers. Although RCTs and retrospective studies have investigated different regimens
of Act-D and MTX, there is still no universal consensus on the optimal dosing and cycling for both Act-D
and MTX, which was re�ected in variability of complete remission rates in different studies. From an
overall perspective, our study is an opportunity to move away from comparisons that have centered on
specialized regimens, to focus more on the entity instead. The results of our analysis indicated that Act-D-
based regimens are more effective than MTX-based regimens as �rst-line chemotherapy for LRGTN
patients. Given the fact that GTN is a rare disease and a limited number of patients are available for
randomized clinical studies [35], we included both RCTs and non-RCTs to pool the data. Impressively,
strati�ed analysis showed that pooled OR for complete remission of RCTs was similar to that of non-
RCTs, although the quality assessment indicated some methodologic defects of nature for non-RCTs.
With this small effort, both randomized trials and nonrandomized or retrospective studies are warranted
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and should be better orchestrated for LRGTN patients, to not only share valuable clinical experiences but
also explore more possibilities of treatment.

Since the overwhelming majority of LRGTN patients have been able to attain complete remission from
�rst-line single-agent chemotherapy and drug resistances could be successfully salvaged, the ideal drugs
and regimens for LRGTN are considered to be minimizing toxicities and maximizing e�cacy [34]. Of the
toxicities reported in the included studies, a substantial proportion were hematological and
gastrointestinal, and the remainder were a mixture that affected other organs. As for hematological
toxicities, the forest plots of ORs did not demonstrate differences between Act-D and MTX, but the pooled
incidences of anaemia, neutropenia, and thrombocytopenia for Act-D were slightly higher, with the
exception of leucocytopenia. Myelosuppression of Act-D was not merely seen in GTN patients. One study
found that 39% of the breast cancer patients who had received Act-D chemotherapy suffered mild to
moderate myelosuppression [36]. However, Act-D was commonly used for GTN patients and relatively
less-used for other tumors, particularly highlighting the importance of managing hematological toxicities
in GTN patients. In terms of gastrointestinal toxicities, patients treated with Act-D signi�cantly suffered
more nausea and vomiting, which was con�rmed by the forest plots and pooled incidences. However, the
network meta-analysis by Li et al. suggested that Act-D was less toxic than MTX, although some Act-D-
based regimens seemingly lost favor because of nausea and alopecia according to previous studies [37].
In addition, alopecia and anorexia were more frequently seen in patients treated with Act-D, indicating that
Act-D may affect skin and nutrition metabolism. Although the toxicities are clearly linked with additional
disease and �nancial burden [38], some studies did not report toxicity data and there were only 12
included studies explored the toxic effects of Act-D and MTX. Therefore, comprehensive characterization
of toxicities would be needed for recognizing adverse events and enhancing life quality in the future
clinical studies [39].

Some limitations of this meta-analysis should be stated. Firstly, heterogeneity between the included
studies was generally present in this meta-analysis, manifesting in the difference of drug dosages and
cycles, criteria for de�ning complete response, pretreatment beta-hCG level, FIGO score, and follow-up
time. However, subgroup analyses strati�ed by these factors were not possible because of unavailable
information. Retrospective design of some studies was the inherent bias, while the results of subgroup
analysis for complete remission were consistent with the pooled result that obtained from all studies.
Secondly, adverse events data were collected and graded according to different criteria, including CTCAE,
WHO, and Gynecologic Oncology Group toxicity criteria. Few studies did not mention the methods for
collecting adverse events, possibly depending on investigators' evaluation or self-reporting by patients.
Additionally, some treatment-related adverse events were not fully reported, we therefore could not make
analyses for the toxicities. Thirdly, most of the studies have been performed by Asian and Latin America
institutions, limiting the interpretation of the results for western populations. Fourthly, the meta-analysis
was based on summary data extracted from published articles and not on individual patient data. Finally,
meta-analysis is inherently observational and it is possible that the results are affected by unmeasured
cofounding factors.
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Conclusion
In this meta-analysis, clinical differences in e�cacy and safety exist among Act-D and MTX for patients
with LRGTN. We found that Act-D-based regimen has better e�cacy pro�le in general, and MTX-based
regimen was associated with less toxicities. These �ndings could optimize current treatment
management and enhance future study design for LRGTN.
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Due to technical limitations, table 1 to 4 is only available as a download in the Supplemental Files
section.

Figures

Figure 1

The �ow diagram of the selection process for studies included in the present meta-analysis
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Figure 2

Comparisons of ORs according to drugs and study type (�xed-effects model).
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Figure 3

Forest plots of pooled ORs for anaemia (A), leucopenia (B), neutropenia (C), and thrombocytopenia (D)
(�xed-effects model)
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Figure 4

Forest plots of pooled ORs for constipation (A), diarrhea (B), nausea (C), and vomiting (D) (�xed-effects
model)
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Figure 5

Forest plots of pooled ORs for alopecia (A), anorexia (B), fatigue (C), and liver toxicity (D) (�xed-effects
model)
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