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Abstract

Background: Gastrointestinal (Gl) angiodysplasias is a potential cause of life-threatening
bleeding. Thalidomide may have a certain effect on the treatment.

Objectives: We aim to evaluate the efficacy and safety of thalidomide and used trial sequential
analysis (TSA] to assess the need for further randomized controlled trials (RCTs).

Design: Meta-analysis of RCTs.

Data sources and methods: We systematically searched Cochrane Central Register of
Controlled Trials [CENTRAL), Medical Literature Analysis and Retrieval System Online
(MEDLINE], Embase, WanFang, and China National Knowledge Infrastructure databases for
RCTs evaluating thalidomide in Gl angiodysplasias without language restrictions. We used

a random-effects model to obtain pool data and followed Grading of Recommendations
Assessment, Development and Evaluation framework. TSA was employed to control the risk of
random errors and to evaluate the validity of our conclusions.

Results: Three RCTs were included involving 279 patients with the proportion of small
intestinal angiodysplasias of 87.1%. Thalidomide led to improved mean change of hemoglobin
level [mean difference (MD): 3.06, 95% confidence interval: 2.66-3.46] without severe adverse
effects occurring. Other secondary endpoints, including effective response rate, cessation

of bleeding after treatment, hospitalization rate because of bleeding, change in duration of
hospital stays for bleeding, transfused red cell requirements, and overall adverse effects, also
showed significantly better outcomes in the thalidomide group compared to the control group.
TSA for all outcomes exceeded required information sizes, and cumulative Z curve all traverse
trial sequential monitoring boundary.

Conclusion: Almost all of the evidence was of moderate quality, suggesting that thalidomide
holds promise for treating Gl angiodysplasias, with favorable safety profiles. TSA suggests
that conducting large-scale real-world research is recommended over relying solely on RCTs
conducted within the same population and trial design.

Trial registration: This meta-analysis protocol was registered on PROSPERO
(CRD42023480621).
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Introduction

Gastrointestinal (GI) angiodysplasias are impor-
tant causes of GI bleeding,!-? resulting in 5-10%
of all GI bleeding cases.? And the small bowel is
the most common site of GI angiodysplasias,
accounting for approximately 80% of cases, fol-
lowed by colon (44%) and the stomach (32%).%5
GI angiodysplasias contribute to about 60% of
small bowel bleeding cases.® Bleeding tends to be
recurrent, can pose a life-threatening risk due to
the need for large transfusions and potential
emergent hemostatic interventions.

Currently, there is insufficient evidence to pro-
vide treatment recommendations in the guide-
lines. The treatment mainly includes endoscopic
therapy, surgery, and pharmacologic treatment,
in which endoscopic therapy is the superior option
for initial treatment with high recurrence bleeding
rate.] However, endoscopic therapy has limita-
tions for treating specific lesions, multiple lesions.
The degree of evidence supporting pharmaco-
logic treatments is low.1>7-8

The dilemma was partially mitigated when the
randomized controlled trial (RCT) was published
to evaluate the effect of thalidomide on GI angi-
odysplasias, which was also demonstrated in
other RCTs,10 case reports,!!:12 and observational
studies.!3:14 Based on these results, thalidomide is
a reasonable option for patients with recurrent or
refractory bleeding of GI angiodysplasia who have
failed other treatments.

Meta-analysis of RCTs is considered the highest
level of evidence.!> However, currently there is a
lack of such meta-analyses. Considering the scar-
city of RCTs, trial sequential analysis (TSA) can
be used to determine the needed sample size to
assess the need for more RCTs, control the risk of
random errors, and evaluate the conclusions drawn
from the meta-analysis.!® Therefore, we aimed to
evaluate the efficacy and safety of thalidomide on
GI angiodysplasias. And most importantly, given
the excellent treatment effects confirmed in previ-
ous high-quality RCT, our aim was to further
explore whether the minimum required sample
size was reached using TSA, indicating whether
the further RCTs are essential in the future.

Methods
This systematic review and meta-analysis fol-
lowed the Preferred Reporting Items for

Systematic Reviews and Meta-Analyses state-
ment (Supplemental Material 1).17 This study
protocol was registered on PROSPERO
(CRD42023480621).

Literature search strategy

We searched databases of Cochrane Central
Register of Controlled Trials (CENTRAL),
Medical Literature Analysis and Retrieval System
Online (MEDLINE), Embase, WanFang Data
(China), and China National Knowledge
Infrastructure (CNKI) for relevant studies on
thalidomide and GI angiodysplasia until 9
February 2024. The keywords used for the search
included ‘angiodysplasia’, ‘arteriovenous malfor-
mation’, ‘angiodysplastic’, ‘vascular malforma-
tion’, and ‘angioectasia’, ‘thalidomide’, and
‘randomized controlled trial’. There were no limi-
tations on publication time or language. In addi-
tion, the reference lists of all primary studies and
review articles were manually searched. Detailed
search strategies are listed in Supplemental
Material 2.

Inclusion and exclusion criteria

The inclusion criteria were as follows: (a) RCTs
published as full text in any language; (b) adult
participants aged 18years or older; (c) diagnosis
of GI angiodysplasia confirmed by endoscopy;
(d) patients experiencing recurrent GI bleeding
attributed to GI angiodysplasia; (e) all studies
must have a minimum 1-year follow-up period
and include a control group. The control group
should receive one (or a combination) of the fol-
lowing: placebo, iron supplementation, or general
supportive therapy.

The exclusion criteria were as follows: (a) studies
of non-RCTs such as observational cohort stud-
ies, case—control studies, case series, case reports,
editorials, narrative reviews, and conference
abstracts; (b) studies lacking clear definition of
drug usage; (c) studies without sufficient patient
information or duplicate publications; (d) studies
involving pregnant women or children.

Outcome measures

Primary outcomes included the mean change in
hemoglobin level after treatment as an efficacy
outcome. Secondary outcomes included effec-
tive response rate, cessation of bleeding after
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treatment, hospitalization rate because of bleed-
ing, change in duration of hospital stays for bleed-
ing, transfused red cell requirements, and overall
adverse effects. Safety outcomes were adverse
effects and severe adverse effects. Among the out-
comes, effective response was defined as a reduc-
tion of at least a 50% in the number of bleeding
episodes after treatment compared to the number
occurring during the 1-year observation period
before treatment.%10

Study selection and data collection
Two reviewers (XY and KP) independently
screened the titles and abstracts of relevant stud-
ies and included potentially eligible articles.
Subsequently, the full texts of the included arti-
cles were reviewed based on inclusion and exclu-
sion criteria. Then, two reviewers (KS and KH)
extracted all relevant data independently.
Disagreements among reviewers were resolved by
discussion. And a third author was consulted if
necessary. The specific details extracted included:
(1) General information: year of publication
and author’s name.
Methods: study design, study date, total
duration of the study and run-in period,
number and location of study centers, ran-
domization methodology, allocation con-
cealment, blinding, withdrawals, and
follow-up.
Participants: inclusion and exclusion crite-
ria, number of participants, age, gender,
co-morbidities, diagnostic techniques,
location of angiodysplasia, single or multi-
ple lesions, bleeding episodes, and blood
transfusions.
Interventions: description of the interven-
tions, control groups, concomitant medica-
tions used, and any excluded medications.
Outcomes: identification and collection of
primary and secondary outcomes, as well
as the time points at which they were
reported.

)

3)

C))

3)

Statistical analysis

Measures of treatment effect. We conducted a
meta-analysis using RevMan (Review Manager
software, version 5.4.1, Cochrane Collaboration,
UK). A random-effects model was used to pool
the data. For continuous data, we extracted the
mean value and standard deviation (SD) of the

changes observed in each arm of the trial. Effect
sizes were calculated using mean differences
(MDs) with 95% confidence intervals (CIs). In
cases where the data were reported as medians,
minimum and maximum values, and/or first and
third quartiles, we employed a data transforma-
tion method developed by Wan ez al.'® to convert
the data into mean values and SDs, ensuring con-
sistency in pooling the results. For dichotomous
data, effect sizes were calculated as risk ratios
(RRs) with 95% ClIs. Besides, as a random-effects
model was employed for pooling, prediction
intervals were computed using the approach pro-
posed by Higgins et al.1®

Assessment of risk of bias. For each study, two
review authors (CL and DY) independently
assessed the risk of bias using criteria outlined in
the Cochrane Collaboration Risk of Bias 2 t00l.20
The risk of bias for each study was assessed
through discussions among the reviewers. Each
potential source of bias was categorized as high
risk, low risk, or some concerns. To evaluate the
certainty of the evidence for the primary out-
comes, we used the Grading of Recommenda-
tions Assessment, Development, and Evaluation
(GRADE) framework. GRADE Pro-version 3.6
software, McMaster University, Hamilton, ON,
Canada (http://gradepro.org/) was used.

Assessment of heterogeneity and subgroup
analysis. We utilized the I? statistic to assess the
level of heterogeneity among the RCTs included.
An P statistic of 50% or higher was considered
indicative of moderate to substantial heterogene-
ity. In cases where the I? statistic exceeded 75%,
we presented the results using forest plots without
pooled estimates to reflect the heterogeneity.2!

We planned to perform subgroup analyses for
potential sources of heterogeneity when the I? sta-
tistic exceeded 60%. Specifically, we aimed to
analyze varying thalidomide doses and angiodys-
plasia locations as subgroups.

Assessment of publication biases. If more than 10
studies were included in the analysis of an out-
come parameter, funnel plots would be generated
to assess their symmetry for potential publication
bias. Otherwise, Egger’s test was performed to
investigate potential publication bias.

Trial sequential analysis. TSA was used to con-
trol the risk of random errors caused by low
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Figure 1. PRISMA flowchart illustrates the different phases of the systematic review and meta-analysis.
PRISMA, preferred reporting items for systematic reviews and meta-analyses; RCTs, randomized controlled trials.

sample sizes and repeated significance testing,
and adjust the thresholds for statistical signifi-
cance in the meta-analysis.?2 TSA was performed
via TSA software version 0.9 beta (Copenhagen
Trial Unit, Centre for Clinical Intervention
Research, Copenhagen, Denmark).!® The
required sample size for important outcomes was
conservatively calculated based on the incidence
or MD in low risk of bias studies, with a type-1
error of 5%, power (1—) of 90%, and D? as
50%.The statistical significance and the required
information size of the meta-analysis were evalu-
ated according to the position of cumulative Z
curve with conventional boundary, trial sequential

monitoring boundary (TSMB), and futility bound-
ary in the figure. For example, a stable and firm
conclusion was reached, and no further studies
were needed if the cumulative Z curve crossed the
TSMB or entered the futility area below the futility
boundary.?3

Results

Study selection and study characteristics

As shown in Figure 1, we identified 730 records,
of which 187 duplicated studies were excluded.
Another 540 articles were also excluded because
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Table 1. Characteristics of the included studies.

First author Patients, n Age (years), M/F, n Thalidomide Control Follow-up Proportion of
(publication  (Thalidomide/ mean = SD (Thalidomide period small intestine
year) Control) (Thalidomide versus Control) (Thalidomide versus
versus Control) Control)
Chenetal., 100/50 60.6 + 7.3 versus 39/61 versus 22/28 25mgorally  One placebo  One year 100/100 versus 50/50
20237 618+75 four times tablet four after the end
daily for 51 times daily of treatment
patients for ~ for 4months
4months; or
25mg orally
two times
daily for 49
patients for
4months
Ge et al., 28/27 58.8+12.2 versus 4124 versus 5/22 25mgorally 100mg One year 26/28 versus 26/27
201110 59.0+10.5 four times ferrous after the end
daily for succinate of treatment
4months tablets orally
four times
daily for
4months
Li and Qiu, 38/36 43.8+ 9.7 versus 18/20 versus 17/19  25mgorally  Ordinary One year 21/38 versus 20/36
20152 42.2+125 four times infusion after the
daily for therapy to beginning of
4months maintain treatment
electrolyte
balance
M/F, male/female; N, No; SD, standard deviation; Y, Yes.
they did not meet the selection criteria. Three revealed that thalidomide led to a significant

RCTs were included in this meta-analysis. Table
1 shows the details of the included studies.

A total of 279 participants were enrolled in this
meta-analysis, with 166 participants in the tha-
lidomide group and the remaining 113 partici-
pants in control group.®1%24 The proportion of
small intestinal angiodysplasias was 87.1%. The
remaining lesions in the remaining patients are
located in other parts of the GI tract. Multiple
lesions were present in 34 (12.2%) patients.

The risk of bias in eligible studies is shown in
Figure 2. We assessed the quality of evidence for
the main outcomes using the GRADE methodol-
ogy which is shown in Table 2.

Efficacy of thalidomide on outcomes

Primary outcomes
Meanchangeinhemoglobinlevelaftertreatment.

Three RCTs assessed the mean change in

hemoglobin level after treatment. Meta-analysis

higher mean change of hemoglobin level than
control group (MD 3.06, 95% CI: 2.66-3.46;
p<0.01; ’=0%; n=279; RCTs=3; moderate
quality of evidence) [Figure 3(a)].

TSA for primary outcomes. For the mean
change in hemoglobin level, TSA revealed that
the required information sizes was 80. And the
cumulative Z curves for the primary outcomes
crossed the conventional boundary and the futil-
ity boundary, suggesting that previous studies
meet the need for conclusive results [Figure 3(b)].

Secondary outcomes

Effective response rate. Only two RCT
reported the effective response rate, demonstrat-
ing a significant difference between the thalido-
mide group and the control group (RR: 6.53,
95% CI: 1.43-29.82; p=0.02; I?’=59%; n=205;
RCTs=2). The quality of evidence was low
[Figure 4(a)]. TSA indicated that the required
information size was reached and the cumulative
Z curves crossed the TSMB [Figure 4(b)].
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Figure 2. Methodological quality of included studies according to the Cochrane risk of bias 2 tool for assessing
the risk of bias. (a) Risk of bias summary. (b] Risk of bias graph.

Cessation of bleeding. Two RCTs assessed
cessation of bleeding. Meta-analysis revealed that
thalidomide contributed to higher rate of ces-
sation of bleeding than the control group (RR:
12.57, 95% CI: 3.66-43.15; p<0.01; 2=0%;
n=205; RCTs=2; moderate quality of evidence)
[Figure 5(a)]. And the TSA also showed reliable
evidence of thalidomide improving cessation rate
of bleeding [Figure 5(b)].

Other  secondary  outcomes. Meta-analysis
revealed significant differences between the

thalidomide and control groups in hospitalization
rates for bleeding (RR: 0.41, 95% CI: 0.32-0.54;
$<0.01; P=0%; n=205; RCTs=2) (Supplemental
Figure 1), median change in duration of hospital stays
for bleeding (MD: —4.84, 95% CI: —5.71 to —3.97;
$<0.01; P=0%; n=205; RCTs=2) (Supplemen-
tal Figure 2), and transfused red cell requirements
(RR: 0.32, 95% CI: 0.21-0.48; p<<0.01; >=0%;
n=205; RCTs=2) (Supplemental Figure 3). TSA
for all other secondary outcomes demonstrated that
the required information size was reached and the
cumulative Z curves crossed the TSMB.
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Table 2. Summary of main findings.

Population: patients with gastrointestinal angiodysplasias

Intervention: Thalidomide; Comparison: Control group

Outcomes Anticipated absolute effects? (95% Cl) Relative effect  Number Quality of the
(95% Cl) (studies) evidence (GRADE)
Risk with thalidomide Risk with control
Mean change in MD 3.06 g/dl higher -0.10g/dl RR: 3.06 279 (3 RCTs) 0900
hemoglobin level (2.66-3.46) (2.66-3.46) ModerateP
Effective response 778/1000 (159-1000) 117/1000 RR: 6.66 205 (2 RCTs) 1100
(1.36-32.69) Lowe
Cessation of bleeding 326/1000 (95-1000) 26/1000 RR: 12.57 205 (2 RCTs) 1] @)
(3.66-43.16) Moderateb
Hospitalization rates 341/1000 (266-449) 831/1000 RR: 0.41 205 (2 RCTs) 10
(0.32-0.54) Moderateb
Adverse effects 654/1000 (454-941) 299/1000 RR:2.19 205 (2 RCTs) )@
(1.52-3.15) Moderateb
Severe adverse effects  0/1000 (0-0) 0/1000 Not estimable 279 (3 RCTs) [1121@)
Moderateb

GRADE Working Group grades of evidence. High quality: Further research is very unlikely to change our confidence in the estimate of effect;
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate;
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the
estimate; Very low quality: We are very uncertain about the estimate.

aThe basis for the assumed risk is the average control group proportion across all comparison.

®Downgraded one level for small sample size.

cDowngraded two levels for small sample size and heterogeneity.
Cl, confidence interval; GRADE, Grading of Recommendations Assessment, Development and Evaluation; MD, mean difference; RCTs, randomized

controlled trials; RR, relative risk.

Safety outcomes of thalidomide

No severe adverse effects were observed in both
thalidomide and control groups (moderate qual-
ity of evidence). And there were two RCTs with
205 participants that reported detailed adverse
effects.®19 The results showed that thalidomide
was related to a higher rate of adverse effect than
placebos (RR: 2.19, 95% CI: 1.52-3.15; p<0.01;
P=0%;n=205; RCTs=2) (Figure 6). The qual-
ity of evidence was moderate.

Publication bias

Egger’s test revealed no publication bias for our
primary outcome. The publication bias of sec-
ondary outcomes and safety outcome could not
be assessed because of the limited number of
studies (less than 3). The result of mean change
in hemoglobin level after treatment (p=
0.704>0.05) suggested the publication bias was
unobvious.

Subgroup analysis

In the secondary endpoint of effective response
rate, we observed an I? near 60%. However, due
to the inclusion of only two studies in this end-
point, further subgroup analysis was not feasible.
Similarly, concerning the efficacy of different
doses of thalidomide, the study by Chen ez al.® is
the only one that explored various doses, render-
ing the study number insufficient for further
quantitative analysis. Likewise, the lack of data
from studies on angiodysplasias in different loca-
tions does not support further subgroup analysis.

Discussion

Our meta-analysis represents the first compre-
hensive evaluation of RCTs on thalidomide for
GI angiodysplasias, demonstrating a significant
effect of thalidomide on GI angiodysplasias. The
average change in hemoglobin levels was signifi-
cantly better compared to the control group, with
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(a)

Thalidomide Control
Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl Weight
Chen 2023 100 2.65 2.2100 50 —0.38 0.9500 - 3.03 [2.52;3.54] 62.7%
Ge 2011 28 3.06 2.0800 27 -0.01 1.3200 —— 3.07 [2.15;3.99] 19.2%
Li 2015 38 3.89 2.0000 36 0.75 2.1320 —— 3.14 [2.20;4.08] 18.1%
Random effects model 166 113 > 3.06 [2.66; 3.46] 100.0%

Prediction interval
Heterogeneity: P= 0%, ?= 0,p=0.98

(b)

[0.45; 5.66]

The sample size is a Two-sided graph

Cumulative
Z-Score
The sample size = 80

Favours
Control
IS
|

Number of
patients
(Linear scaled)

Favours
Thalidomide
1
-

]

Z-curve

Figure 3. Mean change in hemoglobin level after treatment in thalidomide comparing to control group. (a)
Forest plot of primary outcome of different treatment groups. (b) TSA for thalidomide group.
Cl, confidence interval; SD, standard deviation; TSA, trial sequential analyses.

moderate-quality evidence. Moreover, low to
moderate-quality evidence indicated that thalido-
mide led to higher rates of cessation of bleeding
and effective response after treatment, and the
hospitalization rate and blood transfusion rate
were significantly lower after thalidomide treat-
ment. Importantly, the included studies demon-
strated zero incidence of severe adverse effects,
further highlighting the safety profile of
thalidomide. %1024

Additionally, we utilized TSA and demonstrated
that the required information size was attained for
all significant outcomes, with cumulative Z curves
consistently crossing the TSMB. This provides

firm and conclusive evidence supporting the effi-
cacy of thalidomide.?> Most of the study end-
points were assigned moderate-quality evidence
using the GRADE approach, which further
strengthens the reliability of our meta-analysis
results. We firmly advocate for the use of thalido-
mide in managing small intestinal angiodyspla-
sias. The necessity for further RCTs specifically
targeting small intestinal angiodysplasias may be
relatively low.2? Instead, conducting head-to-
head studies comparing different effective drugs
could yield more meaningful insights. Addition-
ally, given the relatively small proportion of
patients with gastric/colonic angiodysplasias in
our included RCTs, conducting trials focusing on

journals.sagepub.com/home/tag


https://journals.sagepub.com/home/tag

K Song, K He et al.

(a)

Thalidomide Control
Study Events Total Events Total Risk Ratio RR 95%-Cl Weight
Chen 2023 60 100 8 50 . 3.75 [1.95; 7.22] 66.1%
Ge 2011 20 28 1 27 ———— 19.29 [2.78; 133.87] 33.9%
Random effects model 128 77 —— 6.53 [1.43; 29.82] 100.0%
Heterogeneity: I? = 59%, ©% = 0.7964, p=0.12 ' f ' T
0.01 0.1 1 10 100

The sample size is a Two-sided graph

(b)

Cumulative
Z-Score
The sample size = 64

Favours
Control

Number of
patients
(Linear scaled)

Favours
Thalidomide

Figure 4.

Z-curve

Effective response rate in thalidomide comparing to control group. (a) Forest plot of effective

response rate of different treatment groups. (b) TSA for thalidomide group.
Cl, confidence interval; SD, standard deviation; TSA, trial sequential analyses.

these GI tract segments would be beneficial to
assess the applicability of thalidomide. Moreover,
large-scale observational studies in real-world set-
tings are imperative to further clarify the optimal
dosage of thalidomide.

Besides the well-known severe teratogenic effects
on fetuses, the most commonly reported side
effect of thalidomide is somnolence with an inci-
dence ranging from 34% to 43%, followed by
peripheral neuropathy.?® And the side effects of
thalidomide are dose-dependent.?7-26 However,
peripheral neuropathy induced by thalidomide is
usually reversible upon dosage reduction or dis-
continuation.?® In a previous RCT of thalidomide

for the treatment of multiple myeloma, 42%
(65/155) of patients discontinued treatment due
to side effects.30 However, the dosage of thalido-
mide administered (200-400mg, orally on days
1-28, followed by sequential maintenance ther-
apy of 50 mg orally daily) was significantly higher
compared to the RCTs included in our article
(the highest dose was 100mg daily). In another
study on the treatment of chemotherapy-induced
vomiting, a dosage of 100mg of thalidomide
twice daily on days 1-5 was used, and all adverse
effects were mild to moderate.?! In the articles we
included, all adverse events resolved upon dis-
continuation of treatment (within 8 weeks), with
no reports of additional therapeutic measures
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Figure 5. Cessation rate of bleeding in thalidomide comparing to control group. (a) Forest plot of effective
response rate of different treatment groups. (b) TSA for thalidomide group.
Cl, confidence interval; SD, standard deviation; TSA, trial sequential analyses.

being taken, and demonstrating potential dose-
dependent adverse reactions (in the study by
Chen ez al., the incidence of adverse events was
68.6% in the 100-mg thalidomide group and
55.1% in the 50-mg thalidomide group).%10:24
The incidence of adverse events ranged from 20%
to 68.6%, and all adverse events were grade 1 or
2, with the most common being constipation or
fatigue.%10:2¢ Further research are needed to
investigate the long-term safety of thalidomide in
the treatment of GI angiodysplasias. Additionally,
due to thalidome’s slow onset of efficacy, the
course of treatment with thalidomide typically
extends beyond 3 months.32:33 It is necessary to
monitor adverse events during the course of med-
ication. For sustained treatment, routine moni-
toring of complete blood count and comprehensive

metabolic panel is recommended, with considera-
tion given to nerve conduction velocity measures
to detect asymptomatic neuropathy.? And it is
important to emphasize that, although adverse
reactions were not severe in the RCTs we
included, strict contraception measures are
required in women of childbearing age.3*

Our findings are consistent with previous meta-
analyses that included both RCTs and observa-
tional studies.> Pharmacologic treatment of GI
angiodysplasias showed a significant reduction in
theincidence of rebleeding [odds ratio (OR) =0.08,
95% CI: 0.04-0.18, ?’=50%], and improvement
in hemoglobin levels (MD=3.21g/dl, 95% CI:
2.42-3.99). Moreover, no participants discontin-
ued treatment due to adverse effects. Within the

journals.sagepub.com/home/tag


https://journals.sagepub.com/home/tag

K Song, K He et al.

(2)

Thalidomide Control
Study Events Total Events Total
Chen 2023 62 100 14 50
Ge 2011 20 28 9 27
Random effects model 128 77

Heterogeneity: I =0%, 7% =0, p=0.93

Risk Ratio RR 95%-Cl Weight
—— 2.21 [1.38; 3.54]

——=—— 214 [1.20;3.84]

60.6%
39.4%

——— 2.19 [1.52; 3.15] 100.0%

0.5 1 2

The sample size is a Two-sided graph

(b)

Cumulative
Z-Score

Favours
Thalidomide
-
1

The sample size = 164

Number of
patients
(Linear scaled)

Favours
Control

—g -

Figure 6.

= \\
—3 -
-4 —

\- Z-curve

Adverse effects in thalidomide comparing to control group. (a) Forest plot of effective response rate

of different treatment groups. (b) TSA for thalidomide group.
Cl, confidence interval; SD, standard deviation; TSA, trial sequential analyses.

thalidomide group, the primarily included cohort
studies allowed for longer follow-up periods, pro-
viding a more comprehensive understanding of
the long-term effects of thalidomide (with a maxi-
mum median follow-up time of 42.6 months).3>
However, apart from the primary endpoint
rebleeding rate, high heterogeneity was observed
in other endpoints, with I? values of 91% for
transfusion rate, 90% for MD in hemoglobin lev-
els, and 64% for rate of side effects. The strength
of our study lies in the inclusion of only RCTs
with better consistency, which provides a higher
level of research evidence. Additionally, focusing
on the efficacy and safety of thalidomide provides
valuable insights and enhances the quality of

information provided. Additionally, all RCTs
have a follow-up period of at least 1 year, offering
a more extensive assessment of the long-term
effects of thalidomide.

Our study has several limitations. Firstly, due to
the lack of studies specifically targeting different
doses of thalidomide, we were unable to explore
the appropriate dosage. Additionally, the included
RCTs had a relatively small proportion of patients
with gastric and colonic angiodysplasias. Further
research is necessary to investigate the effects of
thalidomide on the stomach and colon.
Furthermore, although all RCTs include a con-
trol group, the variability in the control group’s
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implementation across different studies intro-
duces potential biases. And as all included studies
are from the China and the number of studies is
limited, RCTs involving populations from other
regions may help complement the evidence.

Conclusion

Almost all of the evidence was of moderate qual-
ity, supporting the consistent efficacy of thalido-
mide in treating GI angiodysplasias, particularly
those affecting the small intestine, with a favora-
ble safety profile. TSA indicates that large-scale
real-world studies, rather than RCTs, are war-
ranted for patients with small intestinal angiodys-
plasias. Further investigation is necessary to
determine the optimal dosage of thalidomide and
its efficacy in treating angiodysplasias in different
GI locations.
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