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Prognostic value of CYFRA 21 -1 and Ki67 2
in advanced NSCLC patients with wild-type
EGFR
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Abstract

Background The prognostic value of cytokeratin 19 fragment (CYFRA 21— 1) and Ki67 in advanced non-small cell
lung cancer (NSCLC) patients with wild-type epidermal growth factor receptor (EGFR) remains to be explored.

Methods In this study, 983 primary NSCLC patients from January 2016 to December 2019 were retrospectively
reviewed. Finally, 117 advanced NSCLC patients with wild-type EGFR and 37 patients with EGFR mutation were
included and prognostic value of CYFRA 21 —1 and Ki67 were also identified.

Results The patients age, smoking history and the Eastern Corporative Oncology Group (ECOG) performance
scores were significantly different between CYFRA21-1 positive and negative groups (p < 0.05), while no significant
differences were found in Ki67 high and low groups. The results of over survival (OS) demonstrated that patients
with CYFRA21-1 positive had markedly shorter survival time than CYFRA21-1 negative (p <0.001, For whole
cohorts; p=0.002, For wild-type EGFR). Besides, patients with wild-type EGFR also had shorter survival times than
Ki67 high group. Moreover, In CYFRA 21 —1 positive group, patients with Ki67 high had obviously shorter survival
time compared to patients with Ki67 low (median: 24vs23.5 months; p=0.048). However, Ki67 could not be used
as an adverse risk factor for patients with EGFR mutation. Multivariate cox analysis showed that age (HR, 1.031;
95%Cl, 1.003 ~1.006; p=0.028), Histopathology (HR, 1.760; 95%Cl,1.152 ~2.690; p=0.009), CYFRA 21 —1 (HR, 2.304;
95%Cl,1.224~4.335, p=0.01) and Ki67 (HR, 2.130; 95%Cl,1.242 ~ 3.652; p=0.006) served as independent prognostic
risk factor for advanced NSCLC patients.

Conclusions Our finding indicated that CYFRA 21 —1 was an independent prognostic factor for advanced NSCLC
patients and Ki67 status could be a risk stratification marker for CYFRA 21 —1 positive NSCLC patients with wild-type
EGFR.
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Introduction

Non-small cell lung cancer (NSCLC) is the predominant
subtype of lung cancer which is still the leading cause of
cancer-related deaths in the world [1]. Due to the limi-
tation of tumor markers for diagnosis in the early stage
of cancer, more than half of patients were diagnosed in
advanced stage at the first time of admission. The com-
prehensive treatment model based on chemotherapy
is still the main treatment strategy for NSCLC patients
[2]. Although the application of various tyrosine kinase
inhibitors (TKIs) could prolong the survival time of
NSCLC patients who had epidermal growth factor recep-
tor (EGFR) mutation, patients with wild-type EGFR in
advanced NSCLC are still not optimistic [3]. Therefore, it
is important to find reliable markers or evaluation crite-
ria for early diagnosis or prognosis prediction for NSCLC
patients.

Multiple prognostic factors, such as patient’s age,
histological type, TNM stage, progression-free sur-
vival (PFS), and tumor marker levels, were reported in
NSCLC patients [4-7]. Among them, tumor markers
were widely used in the diagnosis and prognosis moni-
toring of NSCLC, Carcinoembryonic Antigen (CEA) and
CYFRA 21-1 were considered the most sensitive serum
marker for NSCLC diagnosis and prognosis prediction
[5, 8, 9]. CYFRA 21-1 is a fragment of cytokeratin 19,
a protein found in the cytoskeleton of epithelial cells,
including bronchial epithelium. It is released at increased
levels in tumors of epithelial origin such as lung cancer.
Mild elevations can also be found in benign lung dis-
eases such as tuberculosis, chronic obstructive pulmo-
nary disease, acute lung infections, and fibrosis [10, 11].
Besides, Yao and colleagues demonstrated that CYFRA
21-1 and Squamous Cell Carcinoma Antigen (SCC)
could be applied to predict the EGFR mutation status in
lung cancer [12]. Ki67 is well known as a nuclear anti-
gen related to cell proliferation and closely related to
tumor proliferation, invasion, metastasis, and progno-
sis [13]. For solid tumors, such as breast cancer, Ki67 is
negatively correlated with the patient’s prognosis [14].
However, the clinical value of Ki67 in non-small cell lung
cancer is still being explored. Some studies demonstrated
that Ki67 was inversely correlated with the prognosis of
patients with resected NSCLC [15, 16]. However, another
study demonstrated that Ki67 might not associated with
prognosis and the better strategy was combing with
other molecules for prognosis evaluation [17]. Therefore,
whether the combination of CYFRA 21-1 with Ki67 for
evaluating the prognosis in advanced NSCLC patients
with wild-type EGFR is reliable or not is unclear.

In the present study, we retrospectively collected clini-
cal and follow-up records on patients diagnosed with
advanced NSCLC in our hospital and further analyzed
the prognostic value of CYFRA 21—-1 and Ki67 between
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117 advanced NSCLC patients with wild-type EGFR and
37 advanced NSCLC patients with EGFR mutation.

Patients and methods

Study design and patient cohort

983 patients with primary NSCLC who were diagnosed
by histology or cytology pathology from January 2016 to
December 2019 at the Second Affiliated Hospital & Yuy-
ing Children’s Hospital of Wenzhou Medical University
were retrospectively reviewed. Finally, 198 patients were
diagnosed with primary IIIB or IV NSCLC. Among these
198 patients, 44 patients were excluded for the following
reasons: 11 patients were excluded because they did not
have complete pathology data; 1 patient was excluded
because he had a history of other tumors; 23 patients
were excluded because they were diagnosed metastatic
NSCLC; 3 patients with ALK-positive and 6 patients
with BRAF and KRAS mutations were also excluded.
The study design and algorithm of patient inclusion were
detailed in Fig. 1.

The clinical characteristics including age, gender, smok-
ing history, family history of tumors, TNM stage, and
histopathology were recorded. We defined nonsmokers
as never-smokers or those who smoked less than 100 cig-
arettes in their lifetime and others were classified as ever-
smokers. Four tumor markers of patients were tested in
our laboratory including CEA, SCC, CYFRA 21-1, and
Neuron Specific Enolase (NSE). The pathological types
were classified as adenocarcinoma, squamous cell carci-
noma, and others according to the latest WHO classifica-
tion criteria for lung cancer. Moreover, the lung cancer
was staged according to the TNM stage criteria of the
International Association for the Study of Lung Cancer
[18, 19]. The study was approved by the Research Ethics
Boards of the Second Affiliated Hospital & Yuying Chil-
dren’s Hospital of Wenzhou Medical University (2021-K-
364-01). Informed consent was obtained from all patients
included in the study. All experiments conformed to the
Declaration of Helsinki. The detailed clinical information
of the patients showed in Table 1 and Table 2.

Follow-up information was documented from January
2016 to May 2021. Overall survival (OS) was calculated
from the date of diagnosis to the death or last follow-
up Eventually, 102 cancer-related deaths were recorded
which includes 25 stages IIIB and 77 stages IV patients,
respectively.

The measurement and analysis of serum tumor markers

The levels of four serum tumor markers were tested by
the electrochemiluminescence method (Roche cobas
8000, Germany). Blood samples from all patients were
obtained through peripheral venipuncture before anti-
cancer treatment. The following thresholds were consid-
ered the upper limits of normal: CEA>4.7 mg/L, CYFRA
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Fig. 1 Study design and algorithm of patient selection

21-123.3 ng/mL, SCC=1.5 mg/mL, NSE>16.3 ng/mL.
Accordingly, tumor marker values above these thresholds
were considered positive.

Ki67 measurement and analysis

The expression of Ki67 in 117 NSCLC lesions was tested
by the immunohistochemistry method (Fuzhou Maixin
Company, Fujian, China). The criteria of Ki67 staining
evaluation were as follows: Ki67 exists in the nucleus
and the nuclei. Those stained with brownish yellow and
brown are positive cells, while the staining intensity
is irrespective. Ki67 negative (-): the number of Ki67

positive cells is less than 5% of the total cells; weakly
positive (+): 5% ~ 25%; median positive (++): 25% ~ 50%;
strong positive (+++): > 50%. (-) and (+) were defined as
Ki67 low. (+) and (+++) were defined as Ki67 high.

Thyroid transcription factor-1 (TTF-1) and cytokera-
tin-7 (CK-7) were also detected by the immunohisto-
chemistry method. The nuclei stained with brownish
yellow >25%.

Mutation analysis
The total genomic DNA tumors were extracted using the
TIANamp Genomic DNA kit (Tiangen Biotechnology
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Table 1 Clinical and laboratory characteristics for advanced NSCLC patients with wild-type EGFR

Variables CYFRA 21-1 p Ki67 P

Positive (n=73) Negative High Low
(n=44) (n=74) (n=43)

Gender 0.07 0.057
Male (n, %) 56 (76.71) 27 (61.36) 57(77.02) 26 (60.47)

Female (n, %) 17 (23.29) 17 (38.64) 17 (2298) 17 (39.53)

Age (years) <0.001 0.563
>60 (n, %) 59(73.8) 21(47.73) 52(7027) 28(65.12)
<60 (n, %) 14 (37.8) 23 (52.27) 22(29.73) 15(34.88)

History of smoking 0.021 0.544
Never (n, %) 41 (56.16) 15 (34.09) 37(50.00) 19 (44.19)

Ever (n, %) 32 (43.84) 29 (65.91) 37(50.00) 24 (55.81

Family history of tumors (n, %) 0.268 0.695
Yes (n, %) 2(2.74) 0(0) 1(1.35) 1(2.33)

No (n, %) 71(97.26) 44 (100.00) 73(98.65) 42(97.67)

ECOG score 0.012 0.838
0-2 (n, %) 57 (78.08) 42 (95.45) 63 (85.14) 36(83.72)

3-4(n, %) 16 (21.92) 2 (4.55) 11(14.86) 7(16.28)

Histology
Adenocarcinoma (n, %) 35 (47.95) 30 (68.18) 39(52.70) 27 (62.79)
Squamous cell carcinoma 29 (39.73) 6(12.64) 25(33.78) 12(27.91)

Others (n, %) 9(12.32) 8(18,18) 10(13.52)  4(9.30)

TNM Stage 0.976 0332
111B (N, %) 28 (38.36) 17 (38.64) 26(35.14) 19 (44.19)

IV (n, %) 45 (61.64) 27 (61.36) 48 (64.86) 24 (55.81)

CEA 0.55 0431
Positive (n, %) 34 (46.58) 23(52.27) 34 (45.95)  23(53.49)
Negative (n, %) 39(5342) 21(47.73) 40 (54.05) 20 (46.51)

NSE 0.007 0.588
Positive (n, %) 31(4247) 8(18.19) 26 (36.49) 24 (55.81)
Negative (n, %) 41 (57.53) 36 (81.81) 47 (63.51)  19(44.19)

ScC 0.903 0.205
Positive (n, %) 11 (15.07) 7(21.2) 9(12.16) 9(20.93)

Negative (n, %) 62 (84.93) 37 (44.0) 65(87.84) 34 (79.07)

TTF-1 0.022 0.492
Positive (n, %) 56 (76.71) 41(93.18) 60 (81.08) 37 (86.05)
Negative (n, %) 17 (23.29) 3(6.82) 14(1892)  6(13.95)

CK-7 0.153 0.674
Positive (n, %) 53(72.60) 37 (84.09) 56 (75.68) 34 (79.07)
Negative (n, %) 20 (27.40) 7(15.91) 18(2432)  9(20.93)

Line of therapy 0.965 0497
Tst 63 38 66 35
2nd 6 4 5 5
>2nd 4 2 3 3

Note: Carcinoembryonic Antigen, CEA; Neuron Specific Enolase, NSE; Squamous Cell Carcinoma Antigen, SCC; Soluble Fragment of Cytokeratin 19, CYFRA 21-1;

Thyroid transcription factor-1, TTF-1; cytokeratin-7, CK-7

Co., Ltd., Beijing, China) according to the manufactur-
er’s protocol. Quantitative mutation detection for EGFR,
ALK, BRAF, and KRAS was carried out using ACCBio’s
human gene mutation quantitative detection kit (ACCB
Biotech Co., Ltd,, Co., Beijing, China).

Statistical analysis

Statistical analyses were performed using the software
SPSS V. 26.0. (SPSS; Chicago, IL, USA). Categorical data
were compared between groups using Fisher’s exact test
or the chi-square test. The relationship between clinical
features and overall survival (OS) was analyzed through
univariate and multivariate analysis. The OS among each
group was compared by Log-rank test. The prognostic
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Table 2 Clinical characteristics for 37 advanced NSCLC patients
with EGFR mutation

Variables Patients with
EGFR muta-
tions in ad-
vanced NSCLC

Gender, Female (n, %) 20 (54.05)

Age, = 60 (n, %) 26 (70.27)

History of smoking, ever (n, %) 29 (78.38)

Family history of tumors, yes (n, %) 0(0)
ECOG score, 0-2 (n, %) 34 (91.89)

Histology, Adenocarcinoma (n, %) 100)

37(

TNM Stage, IV (n, %) 33(89.19)
CYFRA 21 -1, Positive (n, %) 24 (64.86)
CEA, Positive (n, %) 27 (72.97)
NSE, Positive (n, %) 13 (35.14)
SCC, Positive (n, %) 4(10.81)
Ki67, Positive (n, %) 28 (75.68)
TTF-1, Positive (n, %) 32 (86.49)
CK-7, Positive (n, %) 31(83.78)
TKls treatment

Gefitinib (n, %) 29 (78.38)

Others TKls (n, %) 8(21.62)
EGFR mutations

Exon 19 (n, %) 18 (48.65)

Exon 20 (n, %) 3(8.11)

Exon 19 and 20 (n, %) 4(10.81)

Exon 21 (n, %) 10 (27.03)

Exon 21 and 20 (n, %) 1(2.70)

Exon 20 and 18 (n, %) 1(2.70)

Note: Carcinoembryonic Antigen, CEA; Neuron Specific Enolase, NSE; Squamous
Cell Carcinoma Antigen, SCC; Soluble Fragment of Cytokeratin 19, CYFRA 21-1;
Thyroid transcription factor-1, TTF-1; cytokeratin-7, CK-7

factors for OS in advanced NSCLC patients with wild-
type EGER through multivariate cox analysis (including
HR, 95%CI, and p value). A p value less than 0.05 was
considered significant.

Results
Clinical and Laboratory characteristics for advanced NSCLC
patients
Among 117 advanced NSCLC patients with wild-type
EGER, 73 patients were CYFRA 21—1 positive (62.39%;
range 3.34~267.70 ng/mL) and 74 patients (63.24%) had
high Ki67. Our study showed that patients age =60 years
(p<0.001), smoking history (p=0.021), NSE (p=0.007),
ECOG scores (p=0.012), and TTF-1 (p=0.022) had sig-
nificant differences between CYFRA 21-1 positive and
negative groups, while no differences were observed in
gender, family tumor history, SCC, Tumor stages, and
CEA (Table 1). However, no differences between patients
with Ki67 low or high were not observed in the above
clinical and laboratory features (Table 1).

Among 37 advanced NSCLC patients with EGFR muta-
tion, 23 patients were CYFRA 21-1 positive (62.16%;
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range 3.40~17.35 ng/mL); 28 patients had high Ki67
(75.68%); 27 patients were CEA positive (72.97%; range
5.610~>1000.00 mg/L); 4 patients were SCC posi-
tive (10.81%; range 1.60~1.74 ng/ml); 13 patients were
NSE positive (35.14%; range 16.79~32.67 ng/mL); 32
patients were TTF-1 positive (86.49%), and CK-7 posi-
tive (83.78%). Besides, the most common EGFR mutation
type were found in exon 19 and 21 (n=18, 48.67%, for
exon 19; n=10, 27.02%, for exon 21) and 29 patients have
selected gefitinib as first line treatment (Table 2).

The relevance of CYFRA 21 -1 and Ki67 to survival in
advanced NSCLC patients

For the whole cohort of 154 NSCLC patients, the median
follow months was 23 months (range, 1~53 months).
Kaplan-Meier survival curve showed that patients with
CYFRA 21-1 positive have significantly shorter sur-
vival times than patients with CYFRA 21-1 negative
(median: 18vs25.5 months, p<0.001; Fig. 2A). Moreover,
the survival difference was also observed in the Ki67 low
and high groups (median: 25vs21.5 months, p=0.0286;
Fig. 2B).

In the CYFRA 21-1 positive with Ki67 high or low
groups, survival times of patients with CYFRA 21-1
positive and Ki67 high was not significantly lower
than patients with CYFRA 21-1 positive and Ki67 low
(median: 22vs16.5 months, p=0.1856; Fig. 3A). Besides,
in CYFRA 21-1 negative subgroup, Ki67 might not
serve as a prediction factor (median: 27vs23.5 months,
p=0.2157, Fig. 3B).

The relevance of CYFRA 21 -1 and Ki67 to survival in
advanced NSCLC patients with wild-type EGFR

Among the 117 NSCLC patients with wild-type EGFR,
the median follow times were 17 months (range, 1~52).
Kaplan-Meier survival curve showed that patients with
CYFRA 21-1 positive have significantly shorter survival
times than patients with CYFRA 21 -1 negative (median:
26vs18 months, p=0.002; Fig. 4A). Besides, the difference
was also observed in Ki67 low and high groups (median:
26vs20 months, p=0.025; Fig. 4B).

In the CYFRA 21-1 positive with high or low Ki67
groups, survival times of patients with CYFRA 21-1
positive and Ki67 high (n=49; range 1~52 months) were
significantly lower than patients with CYFRA 21-1
positive and Ki67 low (n=24; median: 10vs23.5 months,
p=0.048; Fig. 5A). However, in CYFRA 21-1 negative
subgroup, the Ki67 could not use as a prediction factor
(median: 27vs23 months, p=0.3510, Fig. 5B).

The relevance of CYFRA 21 -1 and Ki67 to survival in
advanced NSCLC patients with EGFR mutation

Among 37 NSCLC patients with EGFR mutation, the
median follow times was 21 months after TKIs treatment.
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Fig. 2 The relevance of CYFRA 21 -1 and Ki67 to survival in advanced NSCLC patients. (A)The difference of prognosis between CYFRA 21 —1 posi-
tive and negative groups (median: 25.5vs18 months, p<0.001). (B)The difference of prognosis between low and high Ki67 groups (median: 25.5vs21.5
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Fig. 3 The value of CYFRA 21 -1 combined with Ki67 in predicting the prognosis of advanced NSCLC patients. (A) Patients with CYFRA 21—1
positive and Ki67 high have not shorter survival times than patients with CYFRA 21 —1 positive and Ki67 low (median: 22vs21.5 months, p=0.1856). (B)
Ki67 could also not use as a prognosis evaluation marker in CYFRA 21— 1 negative group (median: 27vs23.5 months, p=0.2157)

survival analysis showed that patients with CYFRA 21-1
positive did not have shorter survival times than patients
with CYFRA 21-1 negative (median: 24.5vs20 months,
p=0.1307; Fig. 6A) and Ki67 low and high groups
(p=0.5431; Fig. 6B).

The survival times of advanced NSCLC patients with
EGFR mutation who have CYFRA 21-1 positive with
Ki67 high were not significantly lower than patients
with CYFRA 21-1 positive and Ki67 low (p=0.1146;

Supplementary material 1 A). Furthermore, in CYFRA
21-1 negative subgroup, the Ki67 also could not use
as a predictive factor for patients with EGFR mutation
(p=0.4023, Supplementary material 1B).

Univariate and multivariate cox analysis for OS in advanced
NSCLC patients with wild-type EGFR

Univariate analysis showed that age (HR,1.035; 95%ClI,
1.012~1.058; p=0.002), ECOG score (HR, 2.316; 95% CI,
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1.361~3.939; p=0.002), and CYFRA 21-1 (HR, 2.538;
95% CI, 1.509~4.268; p<0.001) were associated with
OS in advanced NSCLC patients with wild-type EGFR
(Table 3). However, gender, smoking history, CEA, SCC,
TTE-1, CK-7, and Ki67 were not related to the prognosis
of patients with wild-type EGFR in advanced NSCLC.
Multivariate cox analysis showed that age (HR, 1.031;
95% CI, 1.003~1.006; p=0.028), Histopathology (HR,
1.760; 95% CI, 1.152~2.690; p=0.009), CYFRA 21-1
(HR, 2.304; 95% CI, 1.224~4.335; p=0.01) and Ki67 (HR,
2.13; 95% CI, 1.242~3.652; p=0.006) were independent
risk factors for OS in those patients (Table 3). However,

gender, history of smoking, ECOG score, CEA, SCC,
TTE-1, and CK-7 were not related to the prognosis of
patients with wild-type EGFR in advanced NSCLC.

Discussion

Lung cancer is still one of the most malignant tumors
in the world. At present, the main criteria for evaluat-
ing the prognosis of patients with NSCLC is still TNM
stage [20]. However, the prognosis of patients who have
the same tumor stage at the time of diagnosis, is still
different, indicating that the criteria of NSCLC patient
prognosis evaluation are required to update. Therefore,
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ference between CYFRA 21 —1 positive and negative groups (median: 24.5vs20 months, p=0.1370). (B)The difference between low and high Ki67 groups

were also not observed (median: 26.5vs23.5 months, p=0.5431)

Table 3 Univariate and multivariate cox analysis for OS in advanced NSCLC patients with wild-type EGFR

Variables Univariate analysis Multivariate cox analysis

HR 95% ClI p HR 95% Cl p
Gender 1.007 0.622~1.629 0.979 0.867 0.450~1.669 0.670
Age (years) 1.035 1.012~1.058 0.002 1.031 1.003 ~1.006 0.028
Histopathology 1357 0933~1975 0111 1.760 1.152~2.690 0.009
TNM stage 1.534 0.935~2470 0078
ECOG score (>2) 2316 1.361~3.939 0.002
Smoking history (ever) 0.988 0.632~1.546 0.958
CEA (positive) 1.170 0.708~1.733 0.655
SCC 0.859 0.306~2415 0.774
CYFRA21-1 (positive) 2.538 1.509~4.268 0.001 2.304 1.224~4335 0.01
TTF-1 (positive) 0.711 0404 ~1.251 0.237
CK-7 (positive) 0.863 0.509~1.463 0.584
Ki67 (High) 2.055 0.943~4.481 0.070 2.130 1.242~3.652 0.006

Note: Carcinoembryonic Antigen, CEA; Neuron Specific Enolase, NSE; Squamous Cell Carcinoma Antigen, SCC; Soluble Fragment of Cytokeratin 19, CYFRA 21-1;

Thyroid transcription factor-1, TTF-1; cytokeratin-7, CK-7

numerous studies are devoting to find suitable molecular
markers that could early predict patients’ disease recur-
rence and metastasis.

Many studies have found that multiple factors were
associated with the prognosis of patients with advanced
NSCLC, especially patients with EGFR mutations [6, 21].
Yoshimura et al. demonstrated that the level of serum
CEA at 1 month and CYFRA 21-1 at 4 months were
significantly associated with OS. Moreover, the level of
serum CYFRA 21-1 at 4 months was significantly corre-
lated with improved OS according to multivariate analy-
sis [22]. However, this study could not distinguish EGFR
mutations and wild-type for patients. In our literature
investigation, Filippo and colleagues demonstrated that

CYFRA 21-1 might serve as a reliable prognostic bio-
marker for monitoring the effect of treatment by immune
checkpoint inhibitors in advanced NSCLC patients,
which may be associated with high tumor burden [23,
24]. Thus, our study further confirmed that CYFRA 21-1
could predict the survival of advanced NSCLC patients
with wild-type EGFR or EGFR mutation. In addition, we
also found that the level of serum CYFRA 21-1 and NSE
are inversely correlated with the patient’s survival times
(Supplementary material 2). However, due to the low
goodness of fit, it might not be used to predict the prog-
nosis of those patients.

Ki67 whose gene is located in the human genome 10g25
is mainly expressed in proliferating cells. It is one of the
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most widely used proliferation markers and many stud-
ies revealed that Ki67 in lung cancer tissues was closely
related to the pathological characteristics of patients [15].
In addition, R Kremer et al’ study showed that Ki67 could
distinguish patients with pleural effusion between lung
cancer and benign inflammatory. It also reminded us that
further research aimed at defining the best combination
for marker analysis is needed [25]. However, many stud-
ies showed that there were no significant differences in
clinical characteristics and patients with Ki67 high have
shorter survival times than patients with Ki67 low [16,
26, 27]. Another study also indicated that Ki67 could pre-
dict the prognosis of patients with NSCLC by combing
tumor metabolic and proliferative indices [28]. Our study
shows that there are no significant differences in clinical
features and OS between Ki67 low and high groups. A
previous study demonstrated that Ki67 is mainly highly
expressed in lung adenocarcinoma [29]. Since we could
not divide squamous cell carcinoma and adenocarci-
noma into two groups, it might cause Ki67 to serve as a
better prognosis evaluation marker. Proliferating cells
are usually accompanied by cell death and cell renewal,
especially in tumor cells. Ki67 as an important marker
for evaluating the proliferation activity of tumor cells
and CYFRA 21-1 as a product released into the blood
by the degradation of malignant epithelial cells could also
evaluate the poor prognosis of the cancer [11]. Therefore,
we proposed that the combination of CYFRA 21-1 and
Ki67 could be used to predict the prognosis of advanced
NSCLC patients with wild-type EGFR. The results of our
study showed that the prognosis of patients with Ki67
high had a significantly adverse prognosis than patients
with Ki67 low in the CYFRA 21-1 positive group. How-
ever, for patients with CYFRA 21 -1 negative group, the
difference in OS between Ki67 low and high groups was
not observed. Besides, our study also found that Ki67
could not use as a risk stratification marker for patients
with EGFR mutation in advanced NSCLC. Therefore,
clinicians need to pay more attention to that advanced
NSCLC wild-type EGFR patients with CYFRA21-1 posi-
tive and Ki67 high.

We were also aware of some limitations in our study.
The results of single-center retrospective cohort studies
are not generalizable to other populations. The sample
size of patients that enrolled in the study was not large.
The sample size needs to expand and distinguish sub-
pathological types in the future. In conclusion, our study
explored the clinical value of CYFRA 21—-1 and Ki67 in
predicting the prognosis of OS. If patients were CYFRA
21-1 positive and Ki67 high, it indicates that those
patients have shorter survival times, which may provide
new insights into EGFR wide-type NSCLC therapy and
follow-up.
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Conclusion

In conclusion, elevated CYFRA21-1 was associated with
worse OS in advanced patients with NSCLC while Ki67
was in patients with wild-type EGFR. In patients with
wild-type EGFR, the combination of serum CYFRA21-1
and Ki67 had a better value to predict worse OS, and
serum CYFRA21-1 positive and Ki67 high were indepen-
dent prognostic factors for advanced NSCLC patients
with wild-type EGFR. The prognostic significances of
CYFRA21-1 and Ki67 in NSCLC varied with the EGFR
mutation status.
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