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Abstract
Background  The prognostic value of the pretreatment prognostic nutritional index (PNI) for gynaecological 
malignancies remain unclear. This meta-analysis aimed to explore the predictive significance of the PNI for 
gynaecological tumours.

Methods  The PubMed, Embase, Web of Science, and Cochrane Library databases were searched up to January 30, 
2024, to identify relevant studies. Hazard ratios (HRs) and 95% confidence intervals (CIs) were calculated to assess 
the associations of the PNI with overall survival (OS), progression-free survival (PFS), and disease-free survival (DFS) in 
patients with gynaecological tumours. We examined the correlation of the PNI with clinicopathological parameters of 
patients with gynaecological carcinoma by utilizing pooled odds ratios (ORs) and 95% CIs.

Results  A total of 28 articles involving 9,428 patients were included in the meta-analysis. The results revealed that 
a low PNI significantly predicted worse OS (HR = 1.60, 95% CI: 1.39–1.84, P < 0.001), PFS (HR = 1.63, 95% CI: 1.20–2.23, 
P = 0.002), and DFS (HR = 1.73, 95% CI: 1.19–2.52, P = 0.004). In addition, the subgroup analysis confirmed that the PNI 
had a prognostic effect on OS for all cancer types, but a significant association with PFS was not observed in patients 
with cervical cancer. A low PNI was significantly associated with FIGO stages III‒IV (OR = 2.30, 95% CI: 1.89‒2.80, 
P < 0.001) and LN metastasis (OR = 2.76, 95% CI: 2. 05‒3.73, P < 0.001).

Conclusion  The PNI may be noninvasive and promising biomarker for predicting the prognosis of patients with 
gynaecological tumours.
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Introduction
Cervical, ovarian, and endometrial cancers are the three 
most common gynaecological malignancies. According 
to the most recent global cancer data, two of the top ten 
cancers with the highest mortality rates are gynaecologi-
cal tumours, with ovarian cancer ranking high. Addition-
ally, the incidence rate of cervical cancer among young 
people is increasing by 1–2% annually [1]. In contrast to 
the majority of solid tumours, the incidence and mortal-
ity rates of endometrial cancer have both significantly 
increased over the past decade [2]. Gynaecological malig-
nancies pose a grave threat to women’s lives and health. 
Despite the rapid development of medical methods such 
as diagnosis, surgery, radiotherapy, and chemotherapy 
over the past few decades, which have increased survival 
rates, the prognosis for gynaecological cancer patients 
remains suboptimal [3, 4]. The prediction of the progno-
sis of patients with gynaecological cancers is crucial, and 
biomarkers can provide guidance for personalized opti-
mized treatments. Therefore, there is an urgent need to 
detect and identify reliable and cost-effective biomarkers 
for gynaecological cancers.

Serum biological parameters, including the platelet-
to-lymphocyte ratio [5], lymphocyte-to-monocyte ratio 
[6], neutrophil-to-lymphocyte ratio [7], and PNI [8], 
are important biomarkers for gynaecological cancers. 
The PNI, which is calculated based on lymphocytes and 
albumin in peripheral blood, can be used to evaluate 
nutritional status and the immune response. The PNI is 
calculated using the following formula: 10 × albumin (g/
dl) + 0.05 × total lymphocyte count (/mm3). Buzby et al. 
first proposed that the PNI can be used to assess the risk 
of patients undergoing gastrointestinal surgery in 1980 
[9]. This index was initially used to evaluate the prognosis 
of cancer patients [10]. Previous studies have shown that 
the PNI is associated with clinical pathological character-
istics and survival prognosis in various cancers, such as 
lung cancer [11], colorectal cancer [12], and hepatocellu-
lar carcinoma [13]. Many studies have also explored the 
prognostic significance of the PNI in patients with gyn-
aecological malignancies, but the results are inconsistent 
[14, 15]. Therefore, it is necessary to systematically and 
comprehensively study the value of the PNI in the prog-
nosis of patients with gynaecological cancer.

In this study, we conducted a meta-analysis on the rela-
tionships between the PNI and clinical outcomes, such as 
OS, PFS, DFS and other clinical indicators, in gynaeco-
logical cancer patients. These findings will provide more 
evidence regarding the use of the PNI as a prognostic 
indicator for gynaecological cancer.

Materials and methods
All analyses in this report were based on previously 
published research, thus ethical approval and patient 
informed consent were not involved. Additionally, the 
review methods of this meta-analysis have been prospec-
tively registered in PROSPERO (registration number: 
CRD42024507737).

Information sources and search strategy
Two investigators independently conducted a system-
atic literature search of the Web of Science, PubMed, 
Embase, and Cochrane Library databases up to January 
30, 2024, to identify relevant publications. The search was 
conducted using the following terms: (“prognostic nutri-
tional index” OR “PNI”) AND (“gynecological” OR “ovar-
ian” OR “cervical” OR “endometrial”) AND (“cancer” OR 
“tumor” OR “neoplasm” OR “carcinoma”). Furthermore, 
eligible original publications and other relevant studies 
were identified by manually searching the reference lists 
of the included studies.

Inclusion and exclusion criteria
The inclusion criteria were as follows: (1) gynaecological 
cancer patients diagnosed by pathology; (2) patients who 
did not take anti-inflammatory drugs and had no inflam-
mation, active infection, or complications before preop-
erative blood examination; (3) articles that reported the 
relationship between the PNI and survival outcomes, 
which were assessed by OS and/or PFS and/or DFS; (4) 
articles that provided cut-off values for distinguishing 
high /low PNI; (5) articles that reported HRs and 95% CIs 
or had sufficient raw data to calculate these parameters; 
and (6) articles that were published in English. The exclu-
sion criteria were as follows: (1) conference abstracts, 
commentaries, case reports, and reviews; (2) duplicate 
research data; (3) animal studies; (4) insufficient sur-
vival data to calculate HRs and 95% CIs; and (5) an NOS 
score < 6 points.

Data extraction
Two investigators independently evaluated and extracted 
survival data and study characteristics from the included 
studies. Any disagreements were resolved by a third 
researcher and team discussion. The following data were 
extracted first author, publication year, region, cancer 
type, sample size, median age, study duration, FIGO 
stage, treatment method, follow-up period, PNI cut-
off value, and type of survival analysis. Additionally, the 
extraction of multivariate analysis data of HRs and 95% 
CIs was prioritized for assessing the prognostic value of 
the PNI. If HRs and 95% CIs were not provided in the 
study, survival data were calculated from Kaplan‒Meier 
curves via Engauge Digitizer 10.8 software.
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Quality assessment
The Newcastle‒Ottawa Scale (NOS) was used to evalu-
ate the quality of each included publication. Two authors 
independently performed the quality assessment. Scores 
on the NOS range from 0 to 9, and studies with a score of 
≥ 6 were considered as high-quality.

Statistical analysis
The data were analysed via Stata 12.0 software (Stata 
Corporation, College Station, TX), with the significance 
level set at P < 0.05. The data for OS, PFS, and DFS were 
pooled using HRs and 95% CIs, and the data for clinico-
pathological parameters were pooled using ORs and 95% 
CIs. Cochran’s Q test and the I2 statistic were applied 
to evaluate study heterogeneity. When the P < 0.10 or 
I2 > 50%, there is significant heterogeneity. In such cases, 
the random effects model was adopted to pool the esti-
mated HR and 95% CI. Otherwise, a fixed effects model 
was employed. Subgroup analysis, sensitivity analy-
sis, and meta-regression were conducted to explore the 
sources of heterogeneity. Subgroups were divided based 
on the median integer values, and subgroup analyses 
were performed based on cancer type, region, sample 
size, median age, FIGO stage, cut-off values, median 
follow-up, and HR source. Furthermore, publication 
bias was assessed via Begg’s funnel plot and Egger’s 
test, with P < 0.05 indicating significant publication bias. 

Trim-and-fill procedures were utilized to adjust for pub-
lication bias.

Results
Search results and study characteristics
A total of 551 published articles were identified through 
the database search. We conducted a full-text evalua-
tion of 36 publications after deleting duplicate studies 
and screening the titles and abstracts. At this stage, 8 
studies were excluded (5 studies lacked relevant data, 2 
studies had duplicate data, and 1 study had an NOS score 
less than 6 points). Ultimately, 28 articles involving 9428 
patients were included in this meta-analysis. The detailed 
process is shown in Fig. 1.

Among the 28 included studies, one involved training 
and validation cohorts, and one involved research on two 
different FIGO stages. Therefore, a total of 30 datasets 
were used for statistical analysis in this study (Table  1). 
The cut-off value of the PNI in the included studies 
ranged from 38 to 52.83, and the sample sizes ranged 
from 32 to 1051. Among them, 9 studies evaluated the 
relationship between the PNI and prognosis in ovarian 
cancer patients, 13 studies focused on cervical cancer 
patients, and 6 studies focused on endometrial cancer 
patients. Additionally, 26 studies assessed clinical indica-
tors for OS, 11 studies for PFS, and 6 studies for DFS. All 
the included studies had an NOS score of ≥ 6, indicating 

Fig. 1  Flow diagram of the study selection process
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Au-
thor 
(Ref.)

Year Region Can-
cer 
type

Study
design

Sam-
ple 
size

Me-
dian 
age 
(yrs)

Study 
period

FIGO 
stage

Treatment Median 
follow-
up (M)

Cut-
off 
Value

Outcome Survival 
analysis

NOS

Tan, 
F. Y.

2024 China CC R 354 58.5 2017–2021 IB-IIA Sur-
gery + CCRT

51.3 48.5 OS DFS M 6

Kumar, 
A.

2024 India CC R 1051 50 2003–2017 IB2-IVA RTCT 69 41.05 OS DFS U 6

Gen, Y. 2024 Korea EC R 370 56 2010–2021 I- IV Surgery 45 52.74 OS DFS U 9
Zhang, 
N.

2023 China EC R 387 55.46 2013–2017 IA-IB Surgery 69.25 51.55 OS DFS M 9

Yuan, 
J.

2023 China EC R 785 54 2012–2016 I- IV Surgery 83 52.83 OS M 7

Wang, 
H. B

2023 China CC R 178 53.85 2013–2015 IIB–III RT NA 48.3 OS PFS M 8

Lee, J. 2023 Taiwan OC R 650 52 2010–2019 IC-IVA Surgery + CT 50.4 47.2 OS M 7
Guo, J. 2023 China CC R 109 53.95 2014–2017 I- IIA Surgery NA 52.68 OS M 8
Gao, Z. 2023 China CC R 110 NA 2017–2020 I- IV RT 26 47.35 OS PFS M 8
Chen, 
Y.

2023 China CC p 138 58 2020–2022 I-IV CCRT 15.2 48.8 OS M 7

Chen, 
J. L.

2023 Taiwan CC R 138 60.1 2016–2021 I-IV CCRT 33.8 49.5 OS PFS U 6

Njoku, 
K.

2022 United 
Kingdom

EC P 439 67 2010–2016 I-IV Surgery 42 45 OS M 8

Liu, P.1 2022 China CC R 133 51 2005–2012 IB2-IIB NACT 98 49.5 OS.PFS U 7
Liu, P.2 2022 China CC R 77 48 2013–2014 IB2-IIB NACT 84.6 49.5 OS.PFS U 7
Kara-
kas, S.

2022 Turkey OC R 168 55.7 2015–2020 I-IV Surgery 26.3 45.98 OS M 8

Zhang, 
G.

2021 China CC R 698 51 2004–2015 IB-IIA Sur-
gery + CCRT

56.2 48.55 OS DFS M 8

Jiang, 
Y.

2021 China CC R 583 48.88 2009–2017 IB-IIA Surgery 68.04 50.15 OS PFS U 9

Yo-
shika-
wa, N

2020 Japan OC R 82 53.45 2005–2017 I- II Surgery 63.8 46.5 OS M 8

Pan-
dey, G.

2020 India OC P 286 55 2017–2019 III-IV Surgery 19 47.85 DFS M 7

Mirili, 
C.

2020 Turkey EC R 101 62 2001–2019 I- IV MT 20 38 OS PFS M 8

Ko-
mura, 
N.1

2019 Japan OC R 164 NA 2007–2016 I- II Surgery NA 44.7 PFS M 8

Ko-
mura, 
N.2

2019 Japan OC R 144 NA 2007–2016 III-IV MT NA 42.9 PFS M 8

Kiuchi, 
K.

2019 Japan EC R 32 59.5 1997–2014 IVB MT NA 43.1 OS M 6

Zhang, 
W.

2018 China CC R 235 46 2005–2009 I-II Surgery 77 50.38 OS, PFS U 6

Xia, H 2018 China CC R 229 44 2007–2009 I-IV Sur-
gery + CCRT

83 45 OS U 6

Feng, 
Z.

2018 China OC R 875 56 2005–2013 I-IV Surgery 41 45.45 OS M 8

Zhang, 
W.

2017 China OC R 237 50 2007–2015 III Surgery NA 47.2 OS, PFS M 7

Liu, Y. 2017 China OC R 200 53 2006–2012 I-IV Surgery NA 48 OS U 6

Table 1  Basic characteristics of the included studies
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overall high quality. Further details on the other charac-
teristics of the cohort studies are shown in Table 1.

Prognostic significance of the PNI for OS in gynaecological 
cancer
As shown in Figs. 2A and 27 datasets were used to exam-
ine the relationship between the PNI and OS in patients 
with gynaecologic cancers. Owing to significant hetero-
geneity among the studies, a random effects model was 
employed (I2 = 80.0%; P = 0.000). The results revealed that 
patients with a low PNI had a worse OS (HR = 1.60; 95% 
CI: 1.39–1.84; P < 0.001). To comprehensively assess the 
correlation between the PNI and OS, subgroup analyses 
were conducted based on cancer type, region, sample 
size, median age, FIGO stage, treatment, median follow-
up, cut-off values, and survival. The results revealed that, 
with the exception of the II-IV stage subgroup (combined 
HR = 1.57; 95% CI: 0.73–3.41; P = 0.251), the other fac-
tors did not influence the prognostic effect of the PNI on 
OS (Supplementary Table S1). To explore the potential 
sources of heterogeneity, a meta-regression analysis was 
conducted, which revealed that factors such as cancer 
type (P = 0.923), region (P = 0.680), sample size (P = 0.986), 
median age (P = 0.667), FIGO stage (P = 0.965), treatment 
(P = 0.964), median follow-up (P = 0.919), cut-off value 
(P = 0.456), and survival analysis (P = 0.406) were not 
sources of heterogeneity.

Prognostic significance of the PNI for PFS in gynaecological 
cancer
A meta-analysis of thirteen datasets involving 2575 
patients was conducted to analyse the prognostic value 
of the PNI for PFS. The pooled data indicated that, a 
low PNI serves as a poor predictor of PFS in patients 
with gynaecologic cancers (HR = 1.63; 95% CI: 1.20–
2.23; P = 0.002) (Fig.  2B). Significant heterogeneity was 
observed (I2 = 78.8%; P = 0.000); thus, a random effects 
model was employed. Additionally, subgroup analyses 
were performed on relevant variables to study the prog-
nostic significance of the PNI. Within subgroups such as 
the cervical cancer group, the median age < 54 years, I-II 
stage group, surgical treatment group, follow-up group, 

and univariate Cox survival analysis group, as well as the 
subgroup with a cut-off value > 48, the PNI did not have a 
statistically significant prognostic value for PFS, but their 
findings did not reverse this conclusion (Supplementary 
Table S2). A meta-regression analysis was subsequently 
conducted to explore the source of heterogeneity, reveal-
ing that cancer type (P = 0.309), region (P = 0.127), sample 
size (P = 0.293), age (P = 0.123), FIGO stage (P = 0.166), 
treatment (P = 0.503), follow-up duration (P = 0.283), cut-
off value (P = 0.268), and survival analysis (P = 0.287) were 
unrelated to heterogeneity between studies.

Prognostic significance of the PNI for DFS in 
gynaecological cancer
Only six studies investigated the prognostic signifi-
cance of the PNI for DFS in patients with gynaecologi-
cal tumours. The meta-analysis results revealed that, 
compared with a high PNI, a low PNI was associated 
with worse DFS (HR = 1.73; 95% CI: 1.19–2.52; P = 0.004; 
Fig. 2C). Significant heterogeneity was observed in these 
studies. Hence, a random effects model was used to anal-
yse the prognostic value of the PNI for DFS in gynaeco-
logic cancer patients (I2 = 91.3%; P = 0.000).

Associations of the PNI with clinicopathological 
parameters in patients with gynaecological cancer
As listed in Table  2, a low PNI was significantly associ-
ated with a more advanced FIGO stage (OR = 2.30; 95% 
CI: 1.89–1.90; P < 0.001), the occurrence of LN metasta-
sis (OR = 2.76; 95% CI: 2.05–3.73; P < 0.001), a lower BMI 
(OR = 1.46; 95% CI: 1.00–2.14; P = 0.049), the occurrence 
of ascites (OR = 3.60; 95% CI: 2.11–6.15; P < 0.001) and 
larger tumours (OR = 2.05; 95% CI: 1.39–3.03; P < 0.001) 
in gynaecological cancer patients. There was no obvious 
association of the PNI with age (P = 0.194), or histological 
grade (P = 0.175).

Sensitivity analysis
In studies evaluating OS, PFS, and DFS as endpoints for 
gynaecological cancer, significant heterogeneity existed 
among the studies. Therefore, we conducted a sensitivity 
analysis. The analysis results indicated that the combined 

Au-
thor 
(Ref.)

Year Region Can-
cer 
type

Study
design

Sam-
ple 
size

Me-
dian 
age 
(yrs)

Study 
period

FIGO 
stage

Treatment Median 
follow-
up (M)

Cut-
off 
Value

Outcome Survival 
analysis

NOS

Miao, 
Y.

2016 China OC R 344 55 2005–2010 I–IV CT 72 45 OS, PFS M 8

Ha-
raga, J.

2016 Japan CC R 131 61.5 2007–2013 I–IV CCRT 60 48.55 OS, PFS M 6

PNI, prognostic nutritional index; OC, ovarian cancer; CC, cervical cancer; EC, endometrial cancer; GC, gynaecological cancer; M month; R, retrospective; P, 
prospective; yrs, years; CCRT, concurrent chemoradiotherapy; RTCT, radical radio(chemo)therapy; RT, radiotherapy; CT, chemotherapy; MT, multimodal treatment; 
NOS, Newcastle-Ottawa Scale; OS, overall survival; PFS, progression-free survival; DFS disease-free survival; NA, not available

Table 1  (continued) 
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Fig. 2  Forest plot reflecting the prognostic significance of PNI for survival in patients (A, OS; B, PFS; C, DFS)
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HRs for OS, PFS, and DFS were not obviously affected 
after excluding any single study (Fig. 3), which suggested 
that our conclusions were relatively robust.

Publication bias
Egger’s and Begg’s funnel plots were used to analyse the 
publication bias of studies with OS, PFS, and DFS as 
endpoints. For OS, no significant publication bias was 
detected via in Begg’s test (P = 0.707), but Egger’s funnel 
plot revealed asymmetry, indicating significant publi-
cation bias (P < 0.001; Fig. 4A). No changes in the prog-
nostic significance of the PNI for OS were found after 
the trim-and-fill method (HR = 1.42; 95% CI: 1.24–1.62; 
P < 0.001; Fig.  4B). In terms of PFS, the results indi-
cated that no significant publication bias was detected 
in the included studies (Egger’s test: P = 0.10; Begg’s test: 
P = 0.36; Fig. 4C). Furthermore, only six studies reported 
the DFS endpoint, and thus, we did not analyse publica-
tion bias for this outcome.

Discussion
Our meta-analysis, which was based on data from 28 
studies comprising a total of 9428 patients, investigated 
the precise role of the PNI in predicting gynaecological 
cancer outcomes. The results indicated that a lower PNI 
significantly predicted poor survival outcomes, such as 
shorter OS, PFS, and DFS. Subgroup analysis revealed 
that the PNI had significant prognostic value for the OS 
of patients with different types of gynaecological can-
cers regardless of the treatment strategy. Owing to its 
ease of accessibility and cost-effectiveness, the PNI can 
serve as an economical, effective, and reliable prognos-
tic marker for gynaecological cancer patients. In addi-
tion, to the best of our knowledge, this meta-analysis is 
the first to investigate whether the PNI can be used as an 

independent prognostic marker for patients with these 
three major gynaecological malignancies.

According to the guidelines of the ESGO/ESTRO/ESP 
(European Society of Gynaecological Oncology, Euro-
pean Society for Radiotherapy and Oncology–European 
Society of Pathology), FIGO stage, tumour grade, his-
tological type, and lymph node metastasis are the most 
common clinical prognostic indicators [16]. Higher 
FIGO stages generally correlate with poorer patient prog-
nosis. Our results indicate that a decreased PNI is associ-
ated with advanced FIGO stage, lymph node metastasis, 
and larger tumours in gynaecologic cancer patients, sug-
gesting that patients with a low PNI are more prone to 
tumour metastasis and more severe cancer. Our findings 
confirm that the PNI is highly consistent with prognos-
tic indicators such as FIGO stage, further reinforcing its 
clinical prognostic value and establishing it as a more 
promising personalized prognostic indicator.

The PNI is calculated based on serum albumin levels 
and peripheral blood lymphocyte counts [17]. Albumin 
levels can reveal the nutritional status of cancer patients, 
whereas low albumin levels indicate malnutrition. 
Research has shown that malnutrition can lead to adverse 
clinical outcomes by altering organ function and cellular 
physiology, and is closely related to a decrease in survival 
and quality of life in gynaecological cancer patients [18]. 
Moreover, serum albumin, which is an acute-phase pro-
tein [19], is related to the inflammatory response, and 
can activate the cytokines IL–1 and TNF–α [20, 21]. The 
regulation of the tumour microenvironment by cytokines 
can stimulate cancer cell growth and affect the progno-
sis of patients [22]. Lymphocytes play an important role 
in cell-mediated immunity, and can inhibit the prolif-
eration and invasion of tumour cells via cytokine-related 
cytotoxicity [23, 24]. A previous report demonstrated 
that both inflammation and immune cells could lead to 

Table 2  Meta analysis of association between the PNI and clinicopathological parameters
Variables Included datasets Patients (n) OR (95% CI) p–Value Heterogeneity Model

I2 (%) p–Value
Age
(old/young)

14 4095 1.18 (0.92, 1.52) 0.194 61.6% 0.001 R

FIGO stage
(III + IV/ I + II)

10 2960 2.30(1.89, 2.80) < 0.001 46.7% 0.05 F

Histological grade
(G3 vs. G1–G2)

8 2690 1.27(0.90, 1.78) 0.175 64.3% 0.007 R

LN metastasis(Positive/Absent) 6 1212 2.76 (2.05,3.73) < 0.001 46% 0.099 F
BMI (kg/m2)
(<18.5/>18.5)

6 2568 1.46 (1.00, 2.14) 0.049 34.2% 0.180 F

Ascites
(yes/no)

7 2014 3.60 (2.11, 6.15) < 0.001 77.4% 0.000 R

Tumor
(large/small)

5 1452 2.05 (1.39, 3.03) < 0.001 51.9% 0.081 R

CI confidence interval, OR odd ratio, R random–effects, F fixed–effects, FIGO International Federation of Gynecology and Obstetrics, LN lymph node, BMI body mass 
index, P < 0.001 indicating significant association between the PNI and clinicopathological parameters
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Fig. 3  Sensitivity analysis of the relationship between the PNI and survival outcomes (A, OS; B, PFS; C, DFS)
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Fig. 4  Detection of publication bias for meta–analysis of survival outcomes (A, OS: Begg’s funnel plot; B, OS: Filled funnel plot with “trim-and-fill” method; 
C, PFS)
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a decrease in the lymphocyte count in ovarian cancer 
[25]. On the basis of the above mechanisms, a low PNI 
indirectly indicates insufficient nutritional and immune 
function in cancer patients, leading to increased tumour 
invasiveness. Therefore, this nutritional prognosis index 
is more likely to predict adverse pathological features and 
poorer survival rates in cancer patients.

Previous studies have explored the prognostic impact 
of the PNI in different types of tumours. In 2014, Sun et 
al. first investigated the correlation between a decreased 
PNI and poorer overall survival, suggesting that the PNI 
is a powerful indicator of poor prognosis [26]. In 2023, 
Hu et al. reported that in a meta-analysis including 2,322 
patients, a lower PNI was closely associated with poorer 
OS in breast cancer patients [27]. A recent meta-analysis 
of 10 studies involving 3130 patients revealed that oral 
cancer patients with a lower PNI had poorer DFS and 
OS, suggesting that the PNI is an effective prognostic 
indicator for oral cancer patients [28]. In their meta-anal-
ysis, Xiong and colleagues reported that a low preopera-
tive PNI in renal cell carcinoma patients was an adverse 
factor for OS, PFS, and DFS, potentially serving as an 
unfavourable prognostic marker associated with adverse 
clinicopathological features [29]. In another meta-anal-
ysis recruiting 2,627 gastrointestinal stromal tumours, 
a reduced PNI was indicative of poorer recurrence–free 
survival [30]. In the current meta-analysis, we identified 
a low PNI as an indicator of poorer survival prognosis in 
gynaecological cancer patients, which is consistent with 
findings in other cancers.

In addition, in 2019, Wang et al. performed a meta-
analysis including only nine retrospective articles and 
concluded that the PNI was independently associated 
with OS in patients with gynaecologic cancers. However, 
they did not include studies on endometrial cancer [31]. 
Due to significant differences in the clinical characteris-
tics and prognoses of patients with ovarian, cervical, and 
endometrial cancer, it is crucial to include all relevant 
studies on these three types of cancer to ensure a more 
accurate conclusion. Therefore, this study searched rel-
evant published literature and ultimately included 28 
studies involving 9,428 patients from various countries. 
Although the results of the meta-analysis are similar to 
those of previous studies, our analysis included more 
research on the three gynaecological cancers. Nota-
bly, our study newly incorporated six reports related to 
endometrial cancer, such as those by Kiuchi et al. [32], 
Mirili et al. [33], Gen et al. [34], Njoku et al. [35], Zhang 
et al. [36] and Yuan et al. [37]. Additionally, our study 
included research from the UK, South Korea, Japan, Tur-
key and other countries. In particular, studies conducted 
by Karakaş et al. [38], Kiuchi et al. [32], and Zhang et al. 
[39]. over the past five years have indicated that the PNI 
is not an independent prognostic factor. Furthermore, 

this study systematically evaluated various factors that 
affect prognosis, such as stage, age, follow-up, and treat-
ment. Updating the evidence on this issue is crucial for 
appropriate clinical applications, and our findings may 
still have some clinical practicality and significance.

Study limitations
The current meta-analysis has several limitations. First, 
the majority of studies included in our meta-analysis 
were retrospective, inevitably leading to potential flaws 
and biases in the original data. Second, most of the 
included studies were from Asia, which inevitably intro-
duces regional differences, necessitating the inclusion of 
research from different countries. Third, the critical value 
of the PNI has not been standardized due to variations in 
cut-off threshold selection. Fourth, the cancer treatment 
strategies included were not entirely consistent, which 
could affect patient survival and introduce heterogeneity.

Recommendations for further research
To conduct a more accurate assessment of publication 
bias, the number of studies included in the meta-analysis 
from diverse regions and published in different languages 
should be increased. Incorporating more studies helps 
stabilize the funnel plot and yields more reliable analysis 
outcomes. Additionally, future research should priori-
tize the exploration of potential sources of heterogeneity, 
which may encompass the study design, patient treat-
ment approaches, a specific PNI cut-off value, and demo-
graphic characteristics of the subjects. Furthermore, to 
further explore the prognostic value of the PNI in gyn-
aecologic cancers, larger-scale studies with more high-
quality prospective trials are necessary.

Conclusion
This meta-analysis demonstrated that a low PNI was 
significantly associated with poor prognosis in gynae-
cological cancer patients in terms of OS, PFS, and DFS. 
Therefore, the PNI can be used as an effective prognos-
tic indicator, not only to help clinicians better assess the 
prognosis of patients but also to formulate more precise 
treatment strategies for patients.
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