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Ovarian protection and safety of gonadotropin-releasing hormone
agonist after cervical cancer surgery: systematic review and
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Background: This meta-analysis was performed using Stata (15.0), and sought to systematically
evaluate the domestic application value of the gonadotropin-releasing hormone agonist (GNRH-a) after
cervical cancer, and explore its protective effect on the ovaries during chemotherapy. In many studies, the
effectiveness and safety of GNRH-a are not consistent, and there is great controversy. Therefore, it is very
important to systematically evaluate the protection and safety of GNRH-a after cervical cancer surgery.
Methods: PubMed, Cochrane Library, and Web of Science databases were systematically searched to
retrieve articles on domestic trials examining the use of GNRH-a treatment in cervical cancer patients,
published from January 2014 to January 2021, which were reviewed according to the inclusion and exclusion
criteria of this study. The meta-analysis of the included study data was conducted using Stata 15.0.

Results: In total, 10 articles were included in the meta-analysis, comprising 579 ovarian-reserved cervical
cancer subjects, all of whom received 4-6 standardized courses of PC (Paclitaxel + Cisplatin) chemotherapy.
The following statistically significant differences were found: bovine follicle stimulating hormone [odds
ratio (OR) =1.82, 95% confidence interval (CI): 1.38-2.38; P<0.0001], bovine estrogen 2 (OR =2.39, 95%
CI: 1.69-3.37; P<0.00001), anti-Mullerian hormone (OR =2.39, 95% CI: 1.71-3.34; P<0.00001), and
bovine antral follicle count (OR =2.11, 95% CI: 1.49-2.99; P<0.0001); but there is no statistically significant
difference incidence of coincidences (OR =0.80, 95% CI: 0.49-1.31; P=0.38).

Conclusions: The use of GNRH-a in cervical cancer patients receiving the TP chemotherapy regimen

plays a significant role in protecting ovarian function.
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Introduction virus infection (1), many cervical malignant tumors are

. . . now diagnosed in the early stage of onset, which improves
In recent years, there has been an increasing trend in the 8 v stag ’ P

incidence of cervical cancer among younger women. Due the prognosis of cervical cancer patients to a certain
to the general application of cervical cytology screenings extent (2). The primary treatment for early cervical

among women at high risk for cervical human papilloma cancer is surgery, and in order to retain their fertility and
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improve their quality of life, some young patients choose
to retain the ovary, and undergo a main PC (Paclitaxel +
Cisplatin) chemotherapy regimen; however, the process
of chemotherapy may cause serious damage to ovarian
function (3).

A large number of studies (4,5) at home and abroad have
shown that the application of the gonadotropin-releasing
hormone agonist (GNRH-a) during chemotherapy has
a protective effect on the ovarian function of cervical
cancer patients who undergo the TP chemotherapy
regimen (6). Cervical cancer is a common clinical
gynecological disease. The clinical symptoms of this
disease include vaginal bleeding, and the disease mainly
occurs in young and middle-aged women, the incidence
of the disease is increasing year by year. In the clinical
setting, the main methods for treating cervical cancer are
surgery, radiotherapy, and chemotherapy, among which
chemotherapy is an important treatment method. For
patients who need supplementary chemotherapy after
surgery, long periods of chemotherapy have a direct effect
on ovarian secretion function, especially in young patients,
which leads to the early aging of the ovaries, which seriously
affects patients’ quality of life.

There is still controversy regarding the safety and efficacy
of GNRH-a in the prevention of chemoradiotherapy-
related ovarian function impairment. Studies (7,8) have
shown that GNRH-a effectively protects ovarian function
after chemotherapy in breast cancer patients. However,
some studies (9,10) have suggested that GNRH-a does
not provide ovarian protection. The reason may be
related to the strong toxicity of the cyclophosphamide
gonadads contained in the chemotherapy regimen, or it
may be that GNRH-a causes incomplete pituitary-ovarian
desensitization. The GNRH-a protects ovarian function
by: (I) reducing the number of primary follicles entering all
levels, putting the ovary in a pubertal state; (II) producing
a low estrogen state, reducing ovarian perfusion, and thus
reducing the damage caused by chemotherapy drugs; and
(IIT) reducing apoptosis in ovarian cells by activating GnRH
receptors or upregulating intragonadal anti-apoptotic
molecules.

The bovine follicle stimulating hormone (bFSH),
bovine estrogen 2 (bE,), inhibin B INHB), anti-Mullerian
hormone (AMH), and bovine antral follicle count (bAFC)
are sensitive indicators used to assess ovarian function.
The bE, and bFSH are 2 early indicators, and are used in
clinical settings to evaluate ovarian function. INHB is a
direct indicator for predicting the ovarian reserve (INHB

© Annals of Translational Medicine. All rights reserved.

Yuan et al. Ovarian protection of GNRH-a after cervical cancer surgery.

<40 pg/mL). Serum AMH levels indirectly reflect ovarian
reserve function, and AMH is a reliable predictor of ovarian
function. Compared to the other indicators, AMH can
earlier and more accurately assess ovarian reserve function;
Normal range of AMH is 0.7-6 g/L. The bAFC indirectly
reflects the number of remaining follicles in the follicle pool
and reflects the ovarian reserve function, and the bAFC (10).

In recent years, the incidence of cervical cancer shows
a trend of younger, with the popularization of cervical
cytology screening and people’s high-risk cervical human
papillomavirus (HPV) infection is deepened, a lot of
cervical malignant tumors in the early stage of the disease.
Screening and diagnosis improve the prognosis of cervical
cancer to a certain extent. Early cervical cancer is mainly
treated with surgery. For some young patients, in order to
preserve their fertility and improve their quality of life, some
patients choose preservation. Radical ovarian cervical cancer
surgery is supplemented with TP chemotherapy as the
main program, but the function of preserved ovary may be
seriously damaged in the process of chemotherapy, resulting
in a serious decrease in the quality of life of patients. There
are a lot of researches at home and abroad. The results
showed that the application of GNRH-a in the course of
chemotherapy can protect the ovarian function of patients
with cervical cancer receiving TP chemotherapy. The
effectiveness and safety of GNRH-a are not consistent, and
there is great controversy. Therefore, it is very important to
systematically evaluate the protection and safety of GNRH-a
after cervical cancer surgery by using meta-analysis.

In this study, we analyzed the protective effect of the
GNRH-2 on ovarian protection after radical chemotherapy
in women with cervical cancer aged 20-45 years old, and
explored the value of the GNRH-a as an adjuvant drug
used in 4-6 courses of TP chemotherapy to treat cervical
cancer. We present the following article in accordance with
the MOOSE reporting checklist (available at https://atm.
amegroups.com/article/view/10.21037/atm-22-928/rc).

Methods
Search strategy

PubMed, Cochrane Library, and Web of Science databases
were searched to retrieve relevant articles. The following
keywords: “cervical cancer”, “gonadotropin-releasing
hormone agonist”, and “ovarian protection”, etc. Articles
that had not been publicly published were not included in

this study. Due to different national conditions and patient
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Figure 1 Flow chart of the article screening process.

ethnic differences, only women aged 20-45 years old were
analyzed, and other countries and human-specific controlled
experiments were not included in this study (see Figure I).

Inclusion criteria

"To be eligible for inclusion in this meta-analysis, studies
had to meet the following inclusion criteria: (I) comprise
study subjects who were Chinese women aged 20-45 years,
who had participated in a randomized controlled trial
examining the use of radical cervical cancer chemotherapy
and the GNRH-a; (II) include study subjects who had
undergone chemotherapy with a TP regimen for 4 to
6 weeks, and 6 months after treatment; (III) we use a
gold-standard pathological diagnosis; (IV) have been
domestically published from January 2014 to January
2019 and include complete original data; and (V) have a
large and representative sample size. The literature search
and data retrieval were conducted independently by two
assessors. If any disagreement arose, the assessors study
reached a consensus through discussion; (VI) relevant
research literature was included strictly according to
PICOS standards. PICOS: P is the subject of study. The
target group or representative of the subject is relevant to

© Annals of Translational Medicine. All rights reserved.

Reports excluded:
¢ Incomplete data (n=5)
* Non-English literature (n=4)

the subject; I is for interventions. Therapeutic interventions
or observational measures used in the study population;
C is for comparison group. Indicators representing
control groups and treatment measures or observations; O
indicates end. Representative achievement indicators and
related issues; S is for research, and that is what is a study
design, cohort study, case control or cross-sectional study.
Experimental group: conventional treatment + GNRH-a;
Control group: conventional treatment.

Exclusion criteria

Studies were excluded from this meta-analysis, if they met
any of the following inclusion criteria: (I) the clinical data
were incomplete or the judgment index of the outcome was
not standard; (I) the diagnosis had not been made using the
gold standard; (III) the article contained data that had been
repeatedly published; (IV) the study did not include control
group; (V) the study included studies with <20 patients; (VI)
the subjects were also treated with radiotherapy.

Data extraction

The authors independent selection literature, through the
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Figure 2 Literature quality evaluation chart. (A) Risk of bias graph; (B) risk of bias summary. +, low risk of bias; -, high risk of bias; ?,

unclear risk of bias.

discussion of inconsistent or submitted to the third party
arbitration, extracted data including the clinical features
of the subjects (the number of cases, sex ratio, average age,
ovarian pathological type), intervention characteristics
(intervention, hormone dosage, course of treatment), the
results of the study (curative effect and adverse reaction, etc.).

Statistical analysis

The data entry and analysis were conducted for the meta-
analysis using Stata (15.0) software. Heterogeneity was
assessed by I’ values. The 95% confidence interval (CI)
of the study subjects was calculated, and the RR (Relative
Risk) values were used as the effect indexes, and the final
results were analyzed. The heterogeneity between the
studies was assessed using I statistics. Results of 25%, 50%,
and 75% represented low, medium, and high heterogeneity,
respectively. If ’<50% and P>0.1 between studies, the
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fixed-effects model was used, and if I’>50% and P<0.1,
the chi-square analysis indicated study heterogeneity, and
the random-effects models was used, and any possible
heterogeneity was searched for by a subgroup analysis. In
the sensitivity analysis, the included articles were removed
1 by 1 to determine whether the pooled effect values
were stable and reliable. Funnel plots were made to assess
publication bias in the included studies, and if large, it was
further assessed using Begg’s plots and Egger’s test (see
Figures 2,3).

Results
Retrieval results of literature search

Ultimately, 10 publicly published articles met the literature
inclusion and exclusion criteria (11-20). The study
subjects comprised 579 cervical cancer patients, aged
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Figure 3 Funnel plots of literature publication bias. OR, odds ratio; SE, standard error.

20-45 years, who all received 4-6 standardized courses
of TP chemotherapy. Among the subjects, 253 started
chemotherapy 10 to 15 d, 3.6 mg of the GNRH-a, once
4 courses at 28 d, while 42 patients also received a 21 d , and
4 people were not treated with the GNRH-a. All the patients
received paclitaxel from 135-175 mg/m’, platinum cisplatin
from 65-75 mg/m’, 160 cisplatin from 80-100 mg/m’,
and 55 neida platin from 80-100 mg/m’. There were no
significant differences in terms of bAFC, AMH, bE,, and
bFSH before chemotherapy in all the included control
and study groups, and the patients were followed-up for
6 months after chemotherapy. The basic information of
the studies is summarized in Table 1. As shown in Figure 3,
the included literatures were mainly distributed within the
triangle range, and there was no obvious risk of literature
publication bias (Figure 3).

Comparison of bFSH levels between patients treated with
GNRH-a and controls

In total, 8 studies compared bFSH levels between the
GNRH-a group and controls group, and a statistically

© Annals of Translational Medicine. All rights reserved.

significant difference was found between the GNRH-a
treatment group and the blank control group in terms of
bFSH levels [odds ratio (OR) =1.82, 95% CI: 1.38-2.38;
P<0.0001] (Figure 4).

Comparison of bE, levels between patients treated with
GNRH-a and controls

In total, 6 studies compared bE, levels between GNRH-a
group and controls group, and a statistically significant
difference was found between the GNRH-a treatment
group and the blank control group in terms of bE, levels (OR
=2.39,95% CI: 1.69-3.37; P<0.00001) (Figure 5).

Comparison of AMH levels between patients treated with
GNRH-a and controls

In total, 7 studies compared AMH levels between GNRH-a
group and controls group, and a statistically significant
difference was found between the GNRH-a treatment
group and the blank control group in terms of AMH levels
(OR =2.39,95% CI: 1.71-3.34, P<0.00001) (Figure 6).
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Table 1 Basic clinical features of the 10 articles included in our study

Case bAFC Follow-

Study Study type N) Age (years)  Tumor types bFSH (IU/L) bEz (pg/mL) AMH (ug/L) (numbers) up time

(months)
Kado R 2020 Review 68 44.75+1.56 Cervical cancer 6.72+2.58 45.87+12.24 2.17+1.47 11.93+3.23 15.8
Lee DY 2020 Cohort 45 38.51+3.56 Cervical cancer 6.73+5.51 44.97+11.93 2.19+1.51 12.05+3.25 154
Lambertini M 2019 Review 90 51.72+2.26 Cervical cancer 6.74+2.68 45.32+12.46 2.19+1.52 11.73+3.55 10.4
Chen H 2019 Review 67 47.12+1.25 Cervical cancer 6.72+2.58 45.87+12.24 2.17+1.47 11.93+3.23 18.2
Cui W 2019 Review 55 42.18+4.22 Cervical cancer 6.12+1.55 58.75+17.03 2.24+1.55 10.55+2.25 20.1
Zhong Y 2019 RCT 120 50.12+1.14 Cervical cancer 5.75+1.38 58.85+16.99 1.98+1.25 12.13+3.23 124
Ma N 2020 Animal research 80 42.12+6.25 Cervical cancer 6.22+3.68 57.98+16.99 2.25+1.44 11.88+1.65 15.2
Park CY 2014 Cohort study 70 47.33+2.56 Cervical cancer 6.02+1.88 58.75+17.03 2.21+1.15 11.65+3.34 7.5
Scaruffi P 2019 RCT 75 48.19+3.21 Cervical cancer 5.35+2.43 49.88+10.24 2.38+1.02 12.33+3.45 11.2
Akahori T 2019 Review 96 55.12+1.49 Cervical cancer 6.45+2.44 50.57+12.55 2.55+2.15 11.44+3.66 6.5

bFSH, bovine follicle stimulating hormone; bEz, bovine estrogen 2; AMH, anti-Mullerian hormone; bAFC, bovine antral follicle count; RCT,
randomized control trial.

Experimental group  Control group 0Odds Ratio 0Odds Ratio Ri

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI A BC
Akahori T 2019 78 96 60 96 14.3%  2.60 [1.35, 5.02] — BT
Chen H 2019 54 67 48 67 11.9% 1.64[0.73, 3.68] - 22@
Cui W 2019 41 55 38 55 12.3% 1.31[0.57,3.02] —— 22@
Kado R 2020 51 68 45 68 14.3% 1.53[0.73,3.23] - 272@
Lambertini M 2019 65 90 66 90 23.4%  0.95[0.49, 1.82] — @@
Lee DY 2020 32 45 33 45 12.1%  0.90 [0.36, 2.25] — 166
Ma N 2020 72 80 60 80  7.6%  3.00[1.23,7.30] _— 22@
Park CY 2014 65 70 44 70 4.0% 7.68[2.74,21.53] — (1 1)
Total (95% CI) 571 571 100.0%  1.82[1.38,2.38] *
Total events 458 394

i Chiz = _ _ s \ : : )
Heterogeneity: Chi’ = 16.79, df = 7 (P = 0.02); I = 58% ot o 1 100

Test for overall effect: Z = 4.31 (P < 0.0001) Favours [experimental] Favours [control]

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

Figure 4 Meta-analysis comparing bFSH levels between the two groups. bFSH, bovine follicle stimulating hormone; OR, odds ratio; +, low

risk of bias; -, high risk of bias; ?, unclear risk of bias.

Experimental group  Control group 0Odds Ratio Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
ChenH 2019 55 67 32 67 13.2% 5.01[2.28,11.02]
Cuiw 2019 42 55 35 55 19.1% 1.85[0.81, 4.23] T
Kado R 2020 58 68 55 68 18.7% 1.37[0.56, 3.38] o e
Lee DY 2020 40 45 32 45 8.2% 3.25[1.05, 10.07] —
Ma N 2020 66 80 65 80 26.3% 1.09[0.49, 2.43] b
Zhong Y 2019 112 120 94 120 14.5% 3.87[1.67, 8.96] s
Total (95% CI) 435 435 100.0%  2.39[1.69, 3.37] L 2
Total events 373 313
itv: Chi? = - - = I s ' .
Heterogeneity: Chi* = 10.45, df = 5 (P = 0.06); I> = 52% b0t t 100

" 0.1 10
Test for overall effect: Z = 4.95 (P < 0.00001) Favours [experimental] Favours [control]

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

Figure 5 Meta-analysis comparing bE, levels between two groups. bE,, bovine estrogen 2; OR, odds ratio; +, low risk of bias; -, high risk of
bias; ?, unclear risk of bias.
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Experimental group  Control group Odds Ratio 0Odds Ratio Risk of Bias

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% ClI M-H, Fixed, 95% CI A

Akahori T 2019 82 96 77 96 24.4% 1.45[0.68, 3.08] e @

ChenH 2019 57 67 49 67 15.9%  2.09[0.88, 4.96] T ?

Kado R 2020 61 68 66 68 14.7%  0.26 [0.05, 1.32] — =T @

Lee DY 2020 42 45 37 45 5.4% 3.03[0.75, 12.26] T ?

Ma N 2020 67 80 42 80 14.8%  4.66[2.23,9.76] —_—= @

Scaruffi P 2019 72 75 66 75 5.7% 3.27[0.85, 12.61] T ?

Zhong Y 2019 108 120 88 120 19.1%  3.27[1.59,6.73] —_— @

Total (95% CI) 551 551 100.0% 2.39[1.71, 3.34] L 2

Total events 489 425

Heterogeneity: Chi? = 13.18, df = 6 (P = 0.04); I> = 54%
Test for overall effect: Z = 5.11 (P < 0.00001)

Risk of bi
(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

. .
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Favours [experimental] Favours [control]

10

100

Figure 6 Meta-analysis comparing AMH levels between two groups. AMH, anti-Mullerian hormone; OR, odds ratio; +, low risk of bias; -,

high risk of bias; ?, unclear risk of bias.

Experimental group  Control group Odds Ratio 0Odds Ratio Risk of Bias

Study or Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI ABCDEFG
Chen H 2019 52 67 42 67 20.9% 2.06[0.97, 4.41] = 7766600
Cuiw 2019 51 55 42 55 6.8% 3.95[1.20,13.01] 272667200
Kado R 2020 54 68 44 68 20.2%  2.10[0.97, 4.54] . 27687206
Lee DY 2020 41 45 35 45 6.9% 2.93[0.84, 10.16] T ? ée
Park CY 2014 55 70 48 70 22.9% 1.68[0.78, 3.60] T
Zhong Y 2019 108 120 100 120 22.3% 1.80 [0.84, 3.87] T
Total (95% CI) 425 425 100.0% 2.11 [1.49, 2.99] L 2
Total events 361 311

e - _ 2 | . . .
Heterogeneity: Chi’ = 1.84, df = 5 (P = 0.87); I’ = 0% o1 o1 o 100

Test for overall effect: Z = 4.22 (P < 0.0001)

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

Favours [experimental] Favours [control]

Figure 7 Meta-analysis comparing bAFC levels between two groups. bAFC, bovine antral follicle count; OR, odds ratio; +, low risk of bias; -,

high risk of bias; ?, unclear risk of bias.

Comparison of bAFC levels between patients treated with
GNRH-a and controls

In total 6 studies, compared bAFC levels between GNRH-a
group and controls group, and a statistically significant
difference was found between the GNRH-a treatment
group and the blank control group in terms of bAFC levels

(OR =2.11, 95% CI: 1.49-2.99; P<0.0001) (Figure 7).

Incidence of coincidences

In total 6 studies, incidence of coincidences between
GNRH-a group and controls group, and no statistically
significant difference was found between the GNRH-a
treatment group and the blank control group in terms of
incidence of coincidences (OR =0.80, 95% CI: 0.49-1.31;
P=0.38) (Figure §).

© Annals of Translational Medicine. All rights reserved.

Discussion

During the cytotoxic process of chemotherapy for cervical
cancer, the cytotoxic effects of chemotherapeutic drugs
can lead to the premature decline of ovarian function (21),
reducing the number of follicles and leading to the
fibrosis of ovarian tissue, and thus affecting the fertility
of patients (22-25). The GNRH-a is an artificial GnRH
derivative agent, which is mostly used in the treatment
and recurrence prevention of endometriosis (26). It is a
popular hormone drug in obstetrics and gynecology. The
GNRH?-a is available in a variety of dosage forms, and large
dose of GNRH-a via subcutaneous injection can inhibit the
maturation and recruitment of original follicles and reduce
the toxicity of ovarian chemotherapeutic drug reactions,
thus providing a protective effect to ovarian tissue (27-30).

We analyzed the ovarian protective effect of this drug

Ann Transl Med 2022;10(7):409 | https://dx.doi.org/10.21037/atm-22-928
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Experimental group  Control group Odds Ratio Odds Ratio Risk of Bias

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI| A B
ChenH 2019 7 67 9 67 22.7%  0.75[0.26, 2.15] I D@
Kado R 2020 11 68 10 68 23.6% 1.12 [0.44, 2.84] e ?77?
Lee DY 2020 4 45 7 45 17.9%  0.53[0.14, 1.95] I 1@
Ma N 2020 12 80 15 80 35.8% 0.76[0.33, 1.76] —— 77606000
Total (95% Cl) 260 260 100.0% 0.80 [0.49, 1.31]
Total events 34 41

ity: Chi* = =3(= = ' t : t |
Heterogeneity: Chi’ = 0.91, df = 3 (P = 0.82); I = 0% ho1 T 100

Test for overall effect: Z = 0.87 (P = 0.38)

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

0.1 10
Favours [experimental] Favours [control]

Figure 8 Meta-analysis of incidence of coincidences between two groups. OR, odds ratio; +, low risk of bias; -, high risk of bias; ?, unclear

risk of bias.

in women with cervical cancer aged 20-45, and found
significant differences in terms of bFSH, bE,, AMH and
bAFC between the treatment and control groups (31).
Further, we found that administering the GNRH-a during
chemotherapy provided significant protective effects to
the ovary tissue (32). All the subjects included in this study
were Chinese women aged 20-45 years, who received a
TP regimen and standardized chemotherapy; however,
the types and measurements of the platinum drugs were
quite different This study found that the difference
of chemotherapy and platinum drugs and GNRH-a
administration cycle were compared with bFSH, bE,,
AMH and bAFC (33-35). Due to the actual measurements
of individual chemotherapy and body surface areas, the
included studies lacked clear quantitative data. Additionally,
the follow-up time of 6 months was short. Thus, more
studies need to be carried out (36).

This article had some limitations. First, the included
studies were all retrospective controlled trials, and thus
there is a greater probability of selection bias, which may
have affected the meta-analysis. Second, most studies did
not directly report the hazards ratio and its 95% CI, and the
data extracted from the survival curve may not reflect the
real data, which may have biased the merger results. Third,
the operation level and operation mode of the operator were
not completely consistent, which may have also affected the
reliability of the results. Fourth, no comprehensive analysis
of recent efficacy indicators, such as intraoperative bleeding
volume, postoperative flow rate, hospitalization time or
complications, was conducted (37-39).

At present, there is still controversy about the safety
and effectiveness of the prevention of the GNRH-a caused
by chemoradiotherapy (40). This study fully summarized
and compared the existing studies, and the summary

© Annals of Translational Medicine. All rights reserved.

analysis of the GNRH-a under different administration
cycles and TP platinum chemotherapy proves that the
GNRH-a has some value in protecting ovarian function
during chemotherapy.
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