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ABSTRACT

Objective: To analyse the expression of serum periostin in patients with non-small cell lung cancer (NSCLC) and its clinical
significance.

Study Design: Descriptive study.

Place and Duration of study: General Hospital of Ningxia Medical University, Yinchuan, China, from October 2018 to October
2019.

Methodology: Patients with NSCLC, benign lung lesions, and healthy volunteers (controls) were enrolled. Serum periostin level
of all the patients with NSCLC was determined by the enzyme-linked immunosorbent assayed upon admission. The receiver
operating characteristic (ROC) curve was used to evaluate the value of serum periostin predicting metastasis and recurrence.
Results: The serum periostin level in the NSCLC group (n=66) was significantly higher than that of the benign group (n=40),
control group (n= 38, p<0.001), and in patients with different T and N stages in the NSCLC group (p<0.001). The serum levels
of periostin in patients with metastasis and recurrence within one year were significantly higher than those without that
(p<0.001). When the serum periostin level was 54.12 ng/mL, the area under the curve (AUC) predicting postoperative recur-
rence of NSCLC in patients was 0.739, with 69.23% sensitivity and 75.47% specificity. When the serum periostin level was 42.84
ng/mL, the AUC predicting postoperative metastasis of NSCLC in patients was 0.831, with 80.00% sensitivity and 82.93%
specificity.

Conclusion: Serum periostin level is possibly related to the progression of NSCLC and exhibited certain predictive values for
the prognosis of NSCLC patients. The value of periostin level predicting metastasis was greater than predicting recurrence at

the studied levels.
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INTRODUCTION

Lung cancer is one of the common malignant tumours of the
respiratory system. Its morbidity and mortality have ranked
firstamongall the malignanttumours, becoming a global public
health problem.*? It can be divided into non-small cell lung
cancer (NSCLC)andsmallcelllungcanceraccordingtothe histo-
logical characteristics of the lung cancer. NSCLC accounts for
morethan 80% ofallthelung cancercases, itis highly malignant
and has quick progression.>*Due to the lack of specificity in the
early manifestations, most patients are diagnosed with NSCLC
attheadvancedstagesleadingtoapoorprognosis.*®
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It's well known that accurate staging before surgery is
prerequisite for the surgical treatment.” Current diagnostic
imagingtechniques,suchaspositronemissiontomography-com-
puted tomography (PET-CT) and endoscopic ultrasound- guided
transbronchialneedlebiopsy (EBUS-TBNA)areexpensive.*°Addi-
tionally, although surgical resection of lung cancer can prolong
the survival of the patients to a certain extent, there is still a risk
of recurrence and metastasis after the surgery.'® Therefore,
finding reliable diagnostic markers to achieve early-stage diag-
nosis has important clinical significance for improving the
survival rate of the NSCLC patients.

Periostin was first discovered as a new type of bone adhesion
molecule by subtractive hybridisation and differential screening
in the cDNA library of murine osteoblast cell line, which is a
unique extracellular matrix protein secreted by the osteoblasts
and its precursors.'"**Periostin can regulate cell adhesion, diffu-
sion, and growth by binding to the integrins ay61, 3, 5, aggre-
gating epithelial cell growth receptors, and activating FAK and
Akt/PKB-mediated signal arches transduction.”" Tumour cells
usually grow and proliferate rapidly in the harsh environments
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such as ischemia and hypoxia, and even further metastasise
while resisting various anti-tumour factors produced by the
body.”A large number of studies have shown that under severe
conditions, periostin can promote tumour proliferation in head
and neck cancer.'°Angiogenesisis the basic process in the occur-
rence and development of malignant tumours, which is closely
related to the metastasis and prognosis of various malignant
tumours . However, relevantresearch shows that periostin plays
an important role in the process of promoting angiogenesis.”
Therefore, this study aimed to explore whether periostin could
be used as a reliable marker for the early clinical diagnosis and
prognosis of NSCLC.

METHODOLOGY

A total of 66 NSCLC patients, who were treated in General
Hospital of Ningxia Medical University, from October 2018 to
October 2019, were consecutively adopted as the NSCLC group.
Another 40 patients with benign lung lesions, and 38 healthy
volunteers, examined during the same period, were selected and
named as the benign group and control group, respectively. The
NSCLC group inclusion criteria were: diagnosis of NSCLC
according to the “standardised diagnosis and staging treatment
on non-small cell lung cancer;”**underwent radical resection of
lung cancer; aged 18~75 years; not received relevant radio-
therapy and chemotherapy inthe pastone month; and had given
informed and voluntarily consent for the study. The exclusion
criteria were presence of cerebral haemorrhage or any other
malignancy; refusal to participate in the study; severe dysfunc-
tionofheart, liver,andkidney; and physically unfitforsurgery.

Cubital vein blood (5 mL) was collected from all the subjects the
next morning after admission. After centrifugation at 2500 r/min
for ten minutes, the supernatant was collected and stored at
-20°C for future use. The serum levels of periostin in all the
patients were determined by enzyme-linked immunosorbent
assay (ELISA). Periostin kit was purchased from Shanghai
Jingkang Biological Engineering Co., Ltd., and the experimental
procedures were carried out in strict accordance with the kit
instructions. After one year of follow-up, the above method was
used to detect the serum periostin levels of the patients in the
NSCLC group. The serum periostin levels of NSCLC patients with
recurrence and metastasis, and those without recurrence and
metastasis were compared.

The research data were imported into SPSS 22.0 statistical soft-
ware for processing and analysis. The measurement data were
expressed using meanzstandard deviation, and the comparison
was performed by Student’s t-test. The categorical variables
were expressed by n (%). The prognostic effect of the periostin
level was evaluated by the receiver operating characteristic
(ROC) curve. Adifference was considered significant when the p-
valuewaslessthan0.05.

RESULTS

NSCLC group included 46 (69.7%) males and 20 (30.3%)
femaleswithanaverageageof53.43+8.42 years. Tumourloca-

tion was upper lobe in 26 (39.4%), middle lobe in 21 (31.8%),
andlowerlobein 19 (28.8%) cases. Tumourtype was adenocar-
cinoma in 27 (40.9%), squamous cell carcinoma in 20 (30.3%)
cases, and 19 (28.8%) had other histology. The benign group
included 28 (70.0%) males and 12 (30.0%) females with an
average age of 52.05+8.32 years. Twenty six (68.4%) males
and 12 (31.6%) females were included in the control group, and
theaverageagewas52.50+£7.90years.

Comparison of serum periostin levels in NSCLC patients, benign
lung diseases, and healthy controls: the serum periostinlevelin
patients with NSCLC was obviously higher than that of benign
patients with lung disease and healthy controls (p<0.001);
there was not apparently statistical difference between the
benign lung disease group and the healthy control group
(p=0.201, Table I).

There was a statistical difference in serum periostin levels
among NSCLC patients with different T stages. Serum periostin
levels in patients at T3 stage were higher thanthatof T2and T1
stages (p=0.014 and p<0.001, respectively), and T2 stage was
higherthanT1stage(p<0.001),asseeninTablel.

There was a statistical difference in serum periostin levels
among NSCLC patients with different N stages, the serum
Periostin levels in patients at N2 stage were higher than that of
N1andNOstages (p=0.003and p<0.001, respectively),and N1
stagewas higherthanNOstage (p<0.001, Tablel).

Compared with the postoperative non-recurrent NSCLC
patients, the postoperative recurrent NSCLC patients had
higherserumperiostinlevel, thedifferencehasstatisticalsignifi-
cance (p<0.001, Table I). The serum level of NSCLC patients
with tumour metastasis was significantly higherthan that of the
patients without metastasis (p<0.001), asshowninTablel.

The evaluation value of serum periostin level in the prognosis of
NSCLC patients: the ROC curve showed that the AUC of serum
periostin level evaluating postoperative recurrence of NSCLC
patients was 0.739, the sensitivity was 69.23%, and the
specificity was 75.47% at the value of 54.12 ng/mL, as seen in
Figure1l.The AUCofserum Periostin level evaluating postopera-
tive metastasis of NSCLC patientswas 0.831, the sensitivity was
80.00%, and the specificity was 82.93% at the value of 42.84
ng/mL(Figure?2).

DISCUSSION

NSCLC is a major type of lung cancer characterised by the slow
cancercelldivisionand proliferation, aswell aslater metastasis.
However, when the first clinically diagnosed, the NSCLC
patients have developed into the middle-advanced stage,
resulting in poor prognosis, and the 5-year survival rate is only
about 20%. In the decade years, with the continuous improve-
mentofthemedicallevelandthein-depthresearch ofthe patho-
biologyoflungcancer, thesurgicaltreatmentof NSCLCwasrela-
tively mature and has made great progress, but the choice of
surgical methodsisstill controversial.

1150

Journal of the College of Physicians and Surgeons Pakistan 2022, Vol. 32(09): 1149-1153



Periostin in non-small cell lung cancer

Table I: The serum periostin levels among different groups and clinical features.

Groups / features n Percentages (%) Periostin (ng/mL) p
NSCLC group/ Benign group 66/40 - 37.94+9.13/27.85+5.84 <0.001
Benign group/ Control group 40/38 - 27.85+5.84/26.38+4.02 0.201
NSCLC group/Control group 66/38 - 37.94%9.13/26.38+4.02 <0.001
T stages
T3/ T2 16/24 - 52.01+10.79/44.28+8.11 0.014
T2/T1 24/26 - 44.28+8.11/33.63+9.52 <0.001
T3/T1 16/26 - 52.01+10.79/33.63+9.52 <0.001
N stages
N2/ N1 17/26 - 51.08+12.49/38.95+12.07 0.003
N1/ NO 26/23 - 38.95+12.07/29.08+7.20 0.001
N2/NO 17/23 - 51.08+12.49/29.08+7.20 <0.001
Postoperative recurrence
Yes 13 19.7 60.60+15.56 <0.001
No 53 80.3 47.47+10.20
Tumour metastasis
With 25 37.9 49.13+12.79 <0.001
Without 41 62.1 35.18+8.20
Periostin Therefore, it is urgent to identify effective biological factors
100 to achieve accurate preoperative staging and prognostic
B evaluation of NSCLC patients. Periostin, known as
[~ osteoblast-specific factor 2 (OSF-2), is a multi-functional
S0 - extracellular matrix protein secreted by the osteoblasts.” It
B participates in the pathological and physiological develop-
> F ment of various malignant tumours by regulating cell adhe-
S 60 B sion, osteoblast proliferation, and differentiation. In addition,
® - it has been reported that periostin is highly expressed in
c - . . 20
$ 0= different types of the tumours such as pancreatic cancer,
B ovarian cancer, and prostate cancer.”** Therefore, in recent
. years, periostin has received extensive attention from the
20 — medical researchers. Underwood's research team found that
- the periosteal protein can predict the prognosis of tube
0l cancer and promote the erosion of esophageal cancer.”
e —— Erkan et al. discovered that the mesenchymal cells in the
0 20 40 60 80 100 . d f ic d | ad
1-Specificity primary tumour and metastases of pancreatic ductal adeno-

Figure 1: ROC curve of serum periostin level in NSCLC patients to
predict postoperative recurrence.
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Figure 2: ROC curve of serum periostin level predicting postoperative
metastasis in the NSCLC patients.

carcinoma (PDAC) produce periostin.** Through in vitro
tumour strain mechanics microenvironment and tumour
hypoxic microenvironment simulation experiments, it is
found that the periosteum protein may be a positive regu-
lator of tumour growth, and promotes the survival of the
cancer cells by activating the Akt/PKB pathway.”

Therefore, this study focused on exploring the expression of
periostin in NSCLC patients and its significance in clinical
staging and prognostic evaluation.

ROC was used to determine the value of periostin level for
predicting postoperative recurrence and metastasis. In ROC
curve, the AUC predicting NSCLC postoperative recurrence
was 0.739, with 69.23% sensitivity and 75.47% specificity at
the 54.12 ng/mL periostin level; the AUC predicting NSCLC
postoperative metastasis was 0.831, with 80.00% sensitivity
and 82.93% specificity at the 42.84 ng/mL Periostin level,
indicating the serum Periostin level has a certain evaluation
value for the prognosis of NSCLC patients; however, the
value for predicting metastasis was greater than predicting
recurrence. In short, Serum periostin level is closely linked to
the occurrence and development of NSCLC which can prelimi-
narily reflect the tumour stage and the degree of deteriora-
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tion of the patient, and has shown certain evaluation value
for the prognosis of the NSCLC patients. This research is
beneficial to provide theoretical basis for clinical staging,
diagnosis, and prognosis evaluation for NSCLC patients and
of vital importance for improving the survival rate of the
patients. However, there are still some shortcomings in this
study, such as the number of samples included is limited
and the follow-up time is too short. In the next stage, it is
necessary to expand the sample size and follow-up time for
further research.

CONCLUSION

Serum periostin level is possibly related to the progression
of NSCLC, and exhibited certain predictive value for the prog-
nosis of NSCLC patients, and the value of periostin level
predicting metastasis was greater than predicting recur-
rence.
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