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[Abstract] Objective To investigate the expression levels and mutation status of phosphatidylinositol-4, 5-
bisphosphate3-kinase catalytic subunit alpha (PIK3CA) in endometrial cancer (EC) and evaluate its association with
lymph node metastasis in EC. Methods We retrosepctively collected and analyzed EC genetic mutation testing data
submitted to the Molecular Detection Center, The First Affiliated Hospital of Chongqing Medical University between July
2020 and June 2022. The mutation rate of PIK3CA gene was calculated based on the sequencing results of EC patients, and
the correlation between PIK3CA mutations and clinical pathological parameters, as well as protein expression consistency,
was analyzed accordingly. Results A total of 97 EC patients were enrolled in this study, and PIK3CA mutations were
identified in approximately 48.5% (47 out of 97 cases). The rate of lymph node metastasis in patients with PIK3CA
mutations was higher than that in patients with wild-type PIK3CA (21.3% vs. 6.0%, P = 0.027). Findings from univariate
and multivariate logistic analyses indicated that histological subtype Il (odds ratio [OR] = 5.51; 95% CI, 1.08-28.06; P =
0.040), positive result for lymphovascular space invasion (LVSI) (OR = 7.96; 95% CI, 1.37-46.44; P = 0.021), and PIK3CA
mutation (OR = 8.58; 95% CI, 1.51-48.84; P = 0.015) were independent risk factors for lymph node metastasis in EC. In
addition, the receiver-operating characteristic (ROC) curves demonstrated that the combined use of clinicopathological
parameters and PIK3CA mutations could more accurately predict lymph node metastasis in EC, with an area under the

curve of 0.824 (95% CI, 0.678-0.970). It is noteworthy that there was a high consistency between PIK3CA mutations and
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its protein expression, and EC patients with positive expression of PIK3CA protein had a higher rate of lymph node

metastasis (53.8% vs. 9.1%, P = 0.078). Conclusion
metastasis in EC.
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Fig 1 Characterization of PIK3CA mutations in the EC patient cohorts

POLEmut: POLE ultramutated; MSI-H: microsatellite instability-high; CN-L: low copy number type; CN-H: high copy number type; PTEN: phosphatase and tensin

homolog; PIK3CA: phosphatidylinositol-4,5-bisphosphate 3-kinase catalytic subunit alpha; ARIDIA: AT-rich interaction domain 1A; PIK3R1: phosphoinositide-3-kinase

regulatory subunit 1; CTNNBI: catenin beta 1; ATM: ataxia telangiectasia-mutated; TP53: tumor protein p53; CTCF: CCCTC-binding factor; NSDI: nuclear receptor

binding SET domain protein 1; KRAS: Kirsten rats arcomaviral oncogene homolog. A, Gene mutation frequency in the patient cohort (n = 97) from The First Affiliated

Hospital of Chongging Medical University (FAHCQMU); B, types and frequencies of PIK3CA gene mutations (n = 47); C, the proportion of TCGA molecular subtypes in

the patient cohort (n = 47).
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Table 1 Clinical characteristics of endometrial cancer patients based on different PIK3CA mutation types

PIK3CA mutation status

Variable Total (n=97) P
Wild-type (n = 50) Mutated-type (n = 47)
Agelyr., X£s 53.91 £ 11.55 54.16 + 13.01 53.64 £ 9.90 0.825
BMI/(kg/mz), Xts 24.70 £ 4.32 2492 +3.84 24.45 £ 4.80 0.595
FIGO stage/case (%)b 0.796
I 68 (70.1) 36 (72.0) 32 (68.1)
Il 11 (11.3) 6 (12.0) 5(10.6)
1 18 (18.6) 8(16.0) 10 (21.3)
Histological subtype/case (%) 0.482
Type | 69 (71.1) 34 (68.0) 35(74.5)
Type I 28 (28.9) 16 (32.0) 12 (25.5)
Myometrial invasion/case (%) 0.064
<1/2 70 (72.2) 32 (64.0) 38 (80.9)
=1/2 27 (27.8) 18 (36.0) 9(19.1)
Cervical stromal invasion/case (%) 0.437°
No 90 (92.8) 45 (90.0) 45 (95.7)
Yes 7(7.2) 5(10.0) 2(4.3)
Cal25/case (%) 0.892
<35 U/mL 81 (83.5) 42 (84.0) 39 (83.0)
= 35U/mL 16 (16.5) 8(16.0) 8(17.0)
LVSI/case (%) 0.900
Negative 83 (85.6) 43 (86.1) 40 (85.1)
Positive 14 (14.4) 7 (14.9) 7 (14.9)
Lymph node metastasis/case (%) 0.027
No 84 (86.6) 47 (94.0) 37(78.7)
Yes 13 (13.4) 3(6.0) 10 (21.3)
Molecular classification/case (%) 0.009
POLEmut 13 (13.5) 11 (22.0) 2(4.3)
MSI-H 17 (17.5) 12 (24.0) 5(10.6)
CN-L 55 (56.7) 22 (44.0) 33(70.2)
CN-H 12 (12.3) 5(10.0) 7 (14.9)

BMI: body mass index; LVSI: lymphovascular space invasion; the other abbreviations are explained in the note to Fig 1. * Fisher's exact test was used;

® endometrial cancer was staged according to the 2023 International Federation of Gynecology and Obstetrics (FIGO) staging system.
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Table2 Univariate and multivariate logistic analysis of risk factors associated with lymph node metastasis in EC

P=0.021) MIPIK3CA%7E (OR=8.58, 95%CI: 1.51 ~ 48.84,
P=0.015) EECHk 45 # F ny ol 7 fa b N & o Ak,
ROCHHZE /R BK A PIK3CAZZE 51 R BE S 5 (1812
SEAVFILVSD) X T ECT L 455 # ) F00 o aff 14 e 75t

Univariable analysis

Multivariable analysis

Variable
OR (95% CI) P OR (95% CI) P

Agelyr.

< 60 Ref — -

> 60 3.14 (0.94-10.52) 0.063 - -
BMI/(kg/m”®)

<24 Ref — —

=24 0.49 (0.15-1.63) 0.246 — -
FIGO stage

I Ref Ref

Il 2.30 (0.40-13.17) 0.351 1.22 (0.09-16.20) 0.878

m 3..97 (1.05-15.01) 0.042 2.30 (0.37-14.24) 0.372
Histological subtype

Type | Ref Ref

Type Il 5.12 (1.50-17.43) 0.009 5.51 (1.08-28.06) 0.040
Myometrial invasion

<1/2 Ref — —

=1/2 1.76 (0.52-5.96) 0.363 - -
Cervical stromal invasion

No Ref — -

Yes 2.87 (0.50-16.65) 0.239 — -
Cal25/(U/mL)

<35 Ref - -

= 35 1.64 (0.40-6.77) 0.495 - -
LVSI

Negative Ref Ref

Positive 12.83 (3.37-48.87) <0.001 7.96 (1.37-46.44) 0.021
PIK3CA mutation status

Wild-type Ref Ref

Mutated-type 4.23 (1.09-16.50) 0.038 8.58 (1.51-48.84) 0.015
Molecular classification

POLEmut Ref - -

MSI-H 2.57 (0.24-28.09) 0.439 - -

CN-L 1.20 (0.13-11.25) 0.873 — -

CN-H 6.00 (0.56-63.98) 0.138 — -

OR: odds ratio; BMI: body mass index; Ref: reference; LVSI: lymphovascular space invasion; the other abbreviations are explained in the note to Fig 1.
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Fig 2 ROC curves of the prediction of lymph node metastasis in EC by
the conbined use of PIK3CA mutation and clinical pathological
parameters

AUC: area under the curve; LVSI: lymphatic vessel space invasion.
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Fig 3 Analysis of the consistency between PIK3CA mutations and protein expression, as well as their correlation with lymph node metastasis in EC

LNM: lymph node metastasis; PIK3CA-WT: PIK3CA wild-type; PIK3CA-MT: PIK3CA mutant-type. A, The proportion of positive and negative expression of

PIK3CA protein under different PIK3CA mutation statuses (PIK3CA-WT: n = 12, PIK3CA-MT: n = 12). B, Distribution of different PIK3CA mutation types in the positive

(n =13) and negative (n = 11) expression states of PIK3CA protein. C, Representative images of the tissue microarray, illustrating the overall structure (original

magnification x 40) and a detailed view (original magnification x 200). D, Distribution of lymph node metastasis status in the positive (n = 13) and negative (n = 11)

expression states of PIK3CA protein.
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