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Background: Lipase member H (LIPH), a novel member of the mammalian triglyceride 
lipase family, is localized on human chromosome 3q27-q28. Exploration of the importance 
of the new cancer-related gene LIPH in several carcinomas has been reported in previous 
studies. Our study aims to systematically assess the expression pattern of LIPH in breast 
cancer.
Methods: Our study explored 2994 breast cancer samples with transcriptome data from the 
Cancer Genome Atlas (TCGA) and the Molecular Taxonomy of Breast Cancer International 
Consortium (METABRIC) datasets. We systematically evaluated the mRNA expression of 
LIPH in breast cancer and the overall survival (OS) of patients. The protein expression of 
LIPH in breast cancer was evaluated with the Human Protein Atlas. We also explored the 
relationship between LIPH and the immune microenvironment in pan-cancer.
Results: Both mRNA and protein expression LIPH were found to be upregulated in breast 
cancer tumors. The overall survival rate of patients with high LIPH expression was lower 
than those of patients with low LIPH expression in both the TCGA dataset (p=0.0067) and 
METABRIC dataset (p<0.0001). Outcomes of the multivariate analysis found that the level 
of LIPH expression was an independent prognostic factor in both TCGA (p=0.001) and 
METABRIC (p=0.019) databases. The outcomes of the univariate analysis showed that LIPH 
was an important prognostic factor (p=0.01 in TCGA dataset, p=0.001 in METABRIC 
dataset). In the TCGA dataset, outcomes showed that LIPH expression was negatively 
correlated with the AJCC (American Joint Committee on Cancer) stage (p=2.3e-05) and 
triple-negative breast cancer (TNBC) tissues (p=3.1e-10). High LIPH expression showed 
lower OS in the TNBC subtype (P=0.011).
Conclusion: Compared to normal tissues, the expression of LIPH was higher in breast 
cancer tissues in both mRNA and protein levels. This study showed that the high level of 
LIPH expression might be related to the worse prognosis of breast cancer.
Keywords: breast cancer, lipase member H, LIPH, prognostic factor, immune infiltrates

Introduction
Lipase member H (LIPH), which is localized on human chromosome 3q27-q28, is 
a novel member of the mammalian triglyceride lipase family.1 LIPH is also called 
mPA-PLA1, which encodes phospholipase A1, the preferred phospholipase associated 
with membranes. And phospholipase A1 can decompose the phosphatidic acid into 
lysophosphatidic acid (LPA). LPA is a lipid mediator with multiple cellular responses 
including platelet aggregation, smooth muscle contraction, transcellular migration, and 
growth factor-like biological activities.2–5 Previous studies have shown that high levels 
of LPA in the ascites of ovarian cancer patients indicate that it has a positive effect on 
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the development of ovarian cancer.6 The transactivation of 
epidermal growth factor receptor (EGFR) is shown to be 
induced by the LPA-mediated signal transduction in color-
ectal cancer cells.7

Breast cancer is the most common malignancy in 
women, and the latest cancer statistics show that breast 
cancer alone accounts for 30% of female cancers. An 
estimated 43,600 Americans will die of breast cancer in 
2021. Approximately, 281,550 cases of female breast can-
cer will be diagnosed in 2021.8

Previous studies mostly focused on the mutation and 
correlation of LIPH, which is the main reason for auto-
somal recessive woolly hair/hypotrichosis.9–11 Recent 
years, studies of LIPH on cancers have been increasingly 
investigated. Orozco-terWengel et al12 showed that the 
expression of LIPH was related to immunity in cattle. 
And Zhuang et al13 further studied the associations 
between the expression of LIPH and pancreatic cancer 
immune infiltration. They found that LIPH was a novel 
unfavorable prognostic biomarker correlated with immu-
nosuppression in pancreatic cancer. Other studies related 
to the LIPH expression and lung cancer, esophageal ade-
nocarcinoma and papillary thyroid carcinoma were also 
reported.1,2,14 However, the specific expression of LIPH 
for patients with breast cancer and their relationships with 
breast cancer’s biological behavior remain unclear. A few 
studies further investigated the potential functional effects 
in large samples of different types and stages of breast 
cancer.

Therefore, two independent datasets, the Cancer 
Genome Atlas (TCGA) and the Breast Cancer 
International Consortium (METABRIC), are utilized in 
our study. Breast cancer and other human tumors are 
analyzed using the TCGA Research Network, and TCGA 
shows the different expression levels of LIPH in different 
types and stages of breast cancer tissue. Comprehensive 
molecular portraits of breast cancer in invasive lobular and 
invasive ductal carcinomas were previously reported in 
TCGA Research Network.15,16 About 2000 breast cancers’ 
transcriptomic and genomic architecture were released in 
the METABRIC. And it is believed that the METABRIC 
database provides prospects for understanding how LIPH 
expression affects prognosis and migration, and reveals 
a new subgroup that might become the target of future 
breast cancer research.17,18

Our study aims to systematically evaluate the LIPH 
expression of breast cancer among different clinical para-
meters. And two independent comprehensive breast cancer 

datasets (TCGA and METABRIC) are used to further 
demonstrate the prognostic value of LIPH for patients 
with breast cancer.

Methods
Data Acquisition
The websites of TCGA (https://cancergenome.nih.gov/), 
Synapse (https://www.synapse.org/), and cBioPortal 
(http://www.cbioportal.org/) were used to download the 
TCGA and METABRIC databases. In 2019, 233 cancer 
genomics research datasets could be found in cBioPortal, 
including 14 breast cancer research. This study used the 
TCGA dataset on breast invasive carcinoma (TCGA, 
Provisional) and METABRIC dataset on breast cancer 
(METABRIC, Nature 2012) for further investigation of 
LIPH expression in breast cancer. Our study was approved 
by the Ethics Committee of Cancer Hospital, Chinese 
Academy of Medical Sciences and Peking Union 
Medical College.

Statistical Analyses
In our study, the associations between clinicopathologic 
characteristics and LIPH expression were analyzed with 
Chi-square tests. The differences in LIPH expression 
between clinicopathologic characteristics were assessed 
with a one-way analysis of variance (ANOVA) or t-test. 
Kaplan-Meier method was utilized for the estimation of 
survival analysis. The Log rank test was utilized to analyze 
any differences in survival. The prognostic role of LIPH 
expression was evaluated with the methods of univariate 
and multivariate Cox proportional hazards regression. 
Gene expression correlations were analyzed using the 
Spearman correlation. R software version 3.6.0 was used 
for the whole statistical analysis. And it was deemed to be 
statistically significant if P<0.05.

Results
Clinicopathologic Characteristics 
According to the Expression Level of 
LIPH
The total number of study subjects in the TCGA dataset 
was 1090, and the total number of subjects in the 
METABRIC dataset was 1904. Tables 1 and 2 summarize 
the baseline clinicopathological characteristics of the sub-
jects. In TCGA dataset, patients with age <55 were more 
common in the LIPH high-expression group (p<0.001). 
Compared with the low LIPH-expression group, the 
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proportion of estrogen receptor-positive subjects was 
higher in the high LIPH expression group (p=0.0274). 
However, a higher proportion of HER2-positive subjects 
was found in the high LIPH expression group (p=0.012). 
In METABRIC dataset, no other important difference in 

clinicopathologic factors was found except tumor grade 
(p=0.0226). The expression of LIPH in breast cancer 
among different clinical parameters was also further 
explored in our study. In the TCGA dataset, LIPH expres-
sion was observed to be upregulated in patients with breast 

Table 1 Clinicopathologic Characteristics According to Expression Level of LIPH in TCGA Databases

Total (n=1090) Expression P-value*

LIPH High (n=545) LIPH Low (n=545)

Age (years)
≥55 517 (47.4%) 221 (40.6%) 296 (54.3%) <0.001
<55 573 (52.6%) 324 (59.4%) 249 (45.7%)

T stage
T1 279 (25.6%) 148 (27.2%) 131 (24.0%) 0.557

T2 631 (57.9%) 306 (56.1%) 325 (59.6%)

T3 137 (12.6%) 67 (12.3%) 70 (12.8%)
T4 40 (3.7%) 22 (4.0%) 18 (3.3%)

Missing 3 (0.3%) 2 (0.4%) 1 (0.2%)

N stage
N0 514 (47.2%) 253 (46.4%) 261 (47.9%) 0.188

N1 360 (33.0%) 188 (34.5%) 172 (31.6%)
N2 120 (11.0%) 49 (9.0%) 71 (13.0%)

N3 76 (7.0%) 39 (7.2%) 37 (6.8%)

Missing 20 (1.8%) 16 (2.9%) 4 (0.7%)

M stage
M0 907 (83.2%) 458 (84.0%) 449 (82.4%) 0.75
M1 22 (2.0%) 10 (1.8%) 12 (2.2%)

Unknown 161 (14.8%) 77 (14.1%) 84 (15.4%)

AJCC stage
I 181 (16.6%) 99 (18.2%) 82 (15.0%) 0.485
II 621 (57.0%) 307 (56.3%) 314 (57.6%)

III 250 (22.9%) 118 (21.7%) 132 (24.2%)

IV 20 (1.8%) 10 (1.8%) 10 (1.8%)
Missing 18 (1.7%) 11 (2.0%) 7 (1.3%)

ER status
Negative 236 (21.7%) 102 (18.7%) 134 (24.6%) 0.0274

Positive 803 (73.7%) 421 (77.2%) 382 (70.1%)

Unknown 51 (4.7%) 22 (4.0%) 29 (5.3%)

PR status
Negative 343 (31.5%) 157 (28.8%) 186 (34.1%) 0.101
Positive 694 (63.7%) 364 (66.8%) 330 (60.6%)

Unknown 53 (4.9%) 24 (4.4%) 29 (5.3%)

HER2 status
Negative 895 (82.1%) 437 (80.2%) 458 (84.0%) 0.012

Positive 168 (15.4%) 99 (18.2%) 69 (12.7%)

Unknown 27 (2.5%) 9 (1.7%) 18 (3.3%)

Notes: Values are presented as number of patients (%); *χ2 test was used. 
Abbreviations: TCGA, The Cancer Genome Atlas; METABRIC, Molecular Taxonomy of Breast Cancer International Consortium; HER2, human epidermal growth factor 
receptor 2.

International Journal of General Medicine 2021:14                                                                             https://doi.org/10.2147/IJGM.S332233                                                                                                                                                                                                                       

DovePress                                                                                                                       
7615

Dovepress                                                                                                                                                              Gao et al

Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


cancer (p=0.001) (Figure 1A). In addition, outcomes 
showed that LIPH expression was negatively correlated 
with the AJCC (American Joint Committee on Cancer) 
stage and T stage (Figure 1B and C). Compared with the 
luminal A subtype, LIPH expression was downregulated in 
the basal subtype, but differences in the Her2 subtype, and 
no statistical significance were found in the luminal 
B subtype and normal tissue subtype (Figure 1D). 
Significantly upregulation of LIPH expression was found 
in the ER positive group, PR positive group, and HER2 
positive group (Figure 1E–G). LIPH expression was sig-
nificantly downregulated in triple-negative breast cancer 
(TNBC) tissues (Figure 1H).

Survival Analyses According to 
Expression Level of LIPH
Compared with the low LIPH expression group, the high 
LIPH expression group was found to have worse overall 
survival (OS) in the TCGA dataset (p=0.0067, Figure 2A). 
In terms of proportion alive, the OS of the group with high 
LIPH expression was also worse than that of the group 
with low LIPH expression in the METABRIC dataset 
(p<0.0001, Figure 2B). In addition, we evaluated the sur-
vival curve of LIPH expression at the subtype level. In 
TCGA dataset, Figure 2C observes that the high LIPH 
expression group showed lower OS for PAM50, luminal 
A subtype (p=0.039). High LIPH expression showed lower 

Table 2 Clinicopathologic Characteristics According to Expression Level of LIPH in METABRIC Databases

Total (n=1904) Expression P-value*

LIPH High (n=952) LIPH Low (n=952)

Age (years)
≥55 952 (50.0%) 455 (47.8%) 497 (52.2%) 0.0602
<55 952 (50.0%) 497 (52.2%) 455 (47.8%)

Tumor size
≥2cm 592 (31.1%) 288 (30.3%) 304 (31.9%) 0.368

<2cm 1292 (67.9%) 659 (69.2%) 633 (66.5%)

Missing 20 (1.1%) 5 (0.5%) 15 (1.6%)

AJCC stage
0 4 (0.2%) 2 (0.2%) 2 (0.2%) 0.811
I 475 (24.9%) 229 (24.1%) 246 (25.8%)

II 800 (42.0%) 410 (43.1%) 390 (41.0%)

III 115 (6.0%) 61 (6.4%) 54 (5.7%)
IV 9 (0.5%) 4 (0.4%) 5 (0.5%)

Missing 501 (26.3%) 246 (25.8%) 255 (26.8%)

Tumor Grade
I 165 (8.7%) 99 (10.4%) 66 (6.9%) 0.0266

II 740 (38.9%) 366 (38.4%) 374 (39.3%)
III 927 (48.7%) 452 (47.5%) 475 (49.9%)

Missing 72 (3.8%) 35 (3.7%) 37 (3.9%)

ER status
Negative 445 (23.4%) 211 (22.2%) 234 (24.6%) 0.234
Positive 1459 (76.6%) 741 (77.8%) 718 (75.4%)

PR status
Negative 895 (47.0%) 444 (46.6%) 451 (47.4%) 0.783

Positive 1009 (53.0%) 508 (53.4%) 501 (52.6%)

HER2 status
Negative 1668 (87.6%) 839 (88.1%) 829 (87.1%) 0.531

Positive 236 (12.4%) 113 (11.9%) 123 (12.9%)

Notes: Values are presented as number of patients (%); *χ2 test was used. 
Abbreviations: METABRIC, Molecular Taxonomy of Breast Cancer International Consortium; HER2, human epidermal growth factor receptor 2.
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OS in the TNBC subtype (P=0.011, Figure 2D). And there 
were no significant statistical differences in other subtypes 
(Figures 2E–H). Figure 3A finds that high LIPH expres-
sion group showed lower OS for basal subtype (p=0.014) 
and Her2 subtype in METABRIC dataset (p=0.014, 
Figure 3B). And low LIPH expression group showed 
higher OS in both the TNBC subtype (P=0.0082) and Non- 
TNBC subtype (P=0.0018) (Figures 3C and D). Other 
subtypes expressed no significant statistical differences 
(Figure 3E and F).

Univariable and Multivariable Analyses
We used the univariate and multivariate analyses to further 
assess the prognostic value of LIPH in breast cancer on 
independent TCGA and METABRIC datasets. Both 
TCGA (p=0.01) and METABRIC (p=0.001) datasets 
found that the expression level of LIPH played an impor-
tant role in univariable analysis. Based on the outcomes of 
TCGA and METABRIC datasets multivariate analysis 
(p=0.001, p=0.019), the expression of LIPH of breast 
cancer was also an independent and important prognostic 
factor (Tables 3 and 4).

Immunohistochemistry Staining of LIPH 
Based on the Human Protein Atlas
The Human Protein Atlas was used in our study to eval-
uate the immunohistochemistry (IHC) data pertaining to 

the protein expression of LIPH in breast cancers and 
normal tissues. And the result showed that the protein 
expression of LIPH was higher in breast cancer tissues 
than in normal tissues (Figure 4).

Correlation Landscape of LIPH 
Expression and Immune Cell Infiltration 
in Pan-Cancer
In order to further evaluate the relationship between LIPH 
and the immune microenvironment in pan-cancer, 33 can-
cer types (including a total of 10,201 tumor samples) were 
enrolled in our study to depict the correlation pattern 
between LIPH expression and immune cell infiltration 
(Figure 5). To further investigate the relationship between 
LIPH and the immune microenvironment in pan-cancer, 
we depicted the correlation pattern between LIPH expres-
sion and immune cell infiltration across 33 cancer types, 
including a total of 10,201 tumor samples (Figure 5). Our 
results found that LIPH showed varied correlation patterns 
with immune cell populations across different cancer 
types. LIPH was correlated with few immune cell infiltra-
tions in ACC, GBM, SARC, SKCM, STAD, KICH, LGG, 
OV, PCPG and UCEC, while LIPH was correlated with 
many types of immune cell infiltration, such as THCA and 
BRCA, indicating the complex heterogenicity of the dif-
ferent tumor microenvironment. In BRCA, LIPH 

Figure 1 LIPH expression pattern in breast cancer in TCGA database (A–H). (*P < 0.05, **P < 0.01, ***P < 0.001, ****P < 0.0001). 
Abbreviation: ns, no significance.

International Journal of General Medicine 2021:14                                                                             https://doi.org/10.2147/IJGM.S332233                                                                                                                                                                                                                       

DovePress                                                                                                                       
7617

Dovepress                                                                                                                                                              Gao et al

Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


expression showed a negative correlation with T cell- 
related infiltration, Macrophage M1 and NK (Natural killer 
cell) cell activated, while positively correlated with 
Monocyte, Mast cell activated, Macrophage M2, and 
B cell naïve.

Discussion
The triglyceride lipase gene family can encode proteins 
such as pancreatic lipase (PNLIP), lipoprotein lipase 
(LPL), hepatic lipase (LIPC), endothelial lipase (LIPG) 
and so on, which can hydrolyze triglycerides and phos-
pholipids to produce fatty acids, thereby promoting 
intestinal absorption or for energy production or 
storage.19 LIPH, as a novel member of the mammalian 

triglyceride lipase family, can encode membrane- 
associated phosphatidic acid-selective phospholipase 
A1a. And A1a can produce lysophosphatidic acid (LPA) 
from phosphatidic acid.20 It is reported that ATX, another 
enzyme that produces LPA, is expressed in breast cancer, 
prostate cancer and melanoma. LPA combines with ATX 
into the receptor-mediated ATX-LPA signaling, which 
can promote cell proliferation and migration by activating 
the mitogen-activated protein kinase (MAPK) or PI3K/ 
Akt pathways.21–23 The features of LIPH-induced 
enhancement of invasiveness might explain our finding 
that breast cancer patients with high LIPH expression 
were significantly associated with worse survival regard-
ing OS.

Figure 2 Survival curves according to the expression level of LIPH using TCGA (A, C–H) and METABRIC (B) databases. PAM50: A 50-gene signature that classifies breast 
cancer into five molecular intrinsic subtypes: Luminal A, Luminal B, HER2-enriched, Basal-like, and Normal-like. Luminal A subtype (ER or PR positive, or both, HER2 
negative); luminal B subtype (ER or PR positive, or both, HER2 negative); HER2 subtype (HER2 positive, ER or PR negative or positive); Basal subtype (HER2 negative and ER 
and PR negative). 
Abbreviations: TCGA, The Cancer Genome Atlas; METABRIC, Molecular Taxonomy of Breast Cancer International Consortium; TNBC, triple-negative breast cancer.
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In recent years, studies related to LIPH have mostly 
focused on the mutations in the LIPH gene, which can 
cause a rare form of congenital hair loss called auto-
somal recessive woolly hair/hypotrichosis (ARWH/ 
H).10,24,25 However, the role of the novel cancer- 
related gene LIPH in several carcinomas has been 
reported in some studies. The expression of LIPH was 
correlated with the amount of esophageal tumors, but 
not with the metastasis, and Ishimine et al14 further 
confirmed these characteristics using three independent 
esophageal adenocarcinoma cell lines. Seki et al2 

reported that high levels of LIPH in serum were corre-
lated with better survival in patients with early-stage 
lung cancer after surgery, and LIPH expression was 
frequently upregulated in the serum and tissues of can-
cer patients with non-small cell lung carcinoma 
(NSCLC), especially with adenocarcinoma (AC) and 
bronchioloalveolar carcinoma (BAC). In addition, the 
study of Li et al1 showed that LIPH was upregulated 
in (papillary thyroid carcinoma) PTC and LIPH could 
positively mediate tumor proliferation and metastasis 
in vitro. Cui et al26 reported that LIPH had the opposite 
clinical significance in breast cancer.

Based on univariate and multivariate analysis, the 
expression of LIPH of breast cancer was also an indepen-
dent and important prognostic factor. Two well-organized 
and independent datasets (TCGA and METABRIC data-
sets) were used for the study. In TCGA dataset, the high 
LIPH expression group observed higher proportions of 
patients with age<55, positive estrogen receptor, and posi-
tive HER2. Compared with the normal tissue, LIPH 
expression was significantly upregulated in breast cancer 
tumors, luminal A subtype, ER positive group, PR positive 
group, and HER2 positive group in TCGA dataset. And 
the protein expression of LIPH in the Human Protein Atlas 
was also higher in breast cancer tissues than in normal 
tissues. Outcomes of the univariate analysis showed that 
the expression level of LIPH was an important prognostic 
factor, and after adjusting for other clinicopathological 
factors in the TCGA and METABRIC databases, the 
expression of LIPH was still an independent significant 
factor. In TCGA database, the LIPH expression was sig-
nificantly high in patients with age<55 years old and 
HER2 positive subtype. This might partly explain why 
young women with HER2 positive subtype had a poor 
prognosis.

Figure 3 Survival curves according to the expression level of LIPH in each subtype of breast cancer using METABRIC database (A–F). 
Abbreviations: TCGA, The Cancer Genome Atlas; METABRIC, Molecular Taxonomy of Breast Cancer International Consortium; TNBC, triple-negative breast cancer; 
HER2, human epidermal growth factor receptor 2.
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LIPH expression was negatively correlated with the 
AJCC stage, T stage, N stage and M stage. It demonstrated 

that LIPH expression was related to the size of breast 
cancer, lymph node and distant metastasis. And higher 
LIPH expression predicted a worse overall survival rate 
along with the tumor progression.

Compared with the non-TNBC tissues, the LIPH 
expression was significantly downregulated in triple- 
negative breast cancer (TNBC) tissues. This may be 
because triple-negative breast cancer accounts for 
a relatively small percentage of all breast cancers. And 
the survival curves illustrated that LIPH low-expression 
group showed a better OS compared with LIPH high- 
expression group. A recent study reported that the percen-
tage of CD44+/CD24−BCSCs (breast cancer stem cells) in 
LIPH + TNBC specimens was significantly higher than the 
percentage in the corresponding LIPH- breast cancer with 
immunofluorescence, while LIPH silencing reduced the 
ratio of CD44+/CD24− stem-like cells in vitro and 
blocked their ability of mammosphere-forming.27 It 

Table 3 Univariable Analyses Regarding Proportion Alive Using TCGA Databases

Characteristics TCGA

Univariable Analysis Multivariable Analysis

HR (95% CI) P HR (95% CI) P

LIPH 1.17 (1.04–1.32) 0.01 1.22 (1.08–1.38) 0.001

Age 1.03 (1.02–1.05) 0 1.04 (1.02–1.05) 0

Stage 2.21 (1.76–2.76) 0 2.39 (1.92–2.98) 0
ER Positive 0.72 (0.5–1.04) 0.078 0.67 (0.39–1.16) 0.154

ER Unknown 1.98 (0.98–3.98) 0.056 7.37 (1.33–40.89) 0.022

PR Positive 0.74 (0.53–1.04) 0.084 0.68 (0.41–1.14) 0.145
PR Unknown 1.53 (0.75–3.12) 0.237 0.15 (0.02–0.89) 0.037

HER2 Positive 1.12 (0.71–1.77) 0.626 0.78 (0.48–1.27) 0.31

HER2 Unknown 2.61 (1.44–4.75) 0.002 1.89 (0.9–3.93) 0.091

Abbreviations: TCGA, The Cancer Genome Atlas; LIPH, Lipase member H; HR, hazard ratio; CI, confidence interval; ER, estrogen receptor; PR, Progesterone receptor; 
HER2, human epidermal growth factor receptor 2.

Table 4 Univariable Analyses Regarding Proportion Alive Using METABRIC Databases

Characteristics METABRIC

Univariable Analysis Multivariable Analysis

HR (95% CI) P HR (95% CI) P

LIPH 1.74 (1.27–2.39) 0.001 1.59 (1.08–2.34) 0.019
Grade 1.27 (1.16–1.4) 0 1.15 (1.01–1.3) 0.029

Age 1.04 (1.03–1.04) 0 1.64 (1.46–1.84) 0

Tumor Stage 1.81 (1.62–2.03) 0 1.04 (1.03–1.04) 0
ER Positive 0.85 (0.74–0.98) 0.022 0.81 (0.66–1) 0.054

PR Positive 0.79 (0.7–0.89) 0 0.93 (0.78–1.1) 0.412

HER2 Positive 1.45 (1.22–1.73) 0 1.53 (1.23–1.91) 0

Abbreviations: METABRIC, Molecular Taxonomy of Breast Cancer International Consortium; LIPH, Lipase member H; HR=hazard ratio; CI, confidence interval; ER, 
estrogen receptor; PR, Progesterone receptor; HER2, human epidermal growth factor receptor 2.

Figure 4 Immunohistochemistry staining of LIPH in the normal breast tissue (A) 
and breast cancer (B).
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showed that LIPH expression promoted stemness in 
TNBC, which demonstrated a poor prognosis in TNBC. 
This study also verified our outcomes collected from the 
TCGA and METABRIC databases.

There are several limitations in our study. First, the 
data in our study were from public databases, and further 
studies are required to validate our results. Besides, there 
might be some inherent biases (for example, selection 
bias). The TCGA and METABRIC datasets have not yet 
provided certain prognostic factors (for example, the 
patient’s treatment options and economic status might 
cause some biases). Moreover, due to lack of information, 
we could not analyze repetitive patterns based on LIPH 
expression levels. Other studies are required to further 
investigate the relationship and mechanisms between 
LIPH expression and breast cancer.

Conclusion
In our study, higher mRNA and protein expressions of 
LIPH were found in breast cancer compared to normal 
tissues. As for overall survival, high LIPH expression 
was associated with a worse prognosis compared with 
low LIPH expression in breast cancer. According to 
univariate and multivariate analysis, the expression of 
LIPH could be an important prognostic factor for breast 

cancer overall survival. However, further studies are 
necessary to validate such possibilities.
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