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Summary

Background: To explore the value of the serum levels of
macrophage inhibitory factor 1 (MIC-1), lemur tyrosine
kinase 3 (LMTK-3), and insulin-like growth factor binding
protein 7 (IGFBP-7) in the prognosis assessment of patients
with advanced lung cancer treated with ablation combined
with chemotherapy.
Methods: 190 patients with advanced lung cancer who
received care at this hospital between January 2022 and
June 2024 were chosen to be part of the lung cancer
group. The healthy control group consisted of 90 healthy
individuals who attended the hospital and underwent phys-
ical tests during the same time period. Percutaneous
microwave thermal ablation treatment was used to treat
every patient with advanced lung cancer, and chemothera-
py was administered within one week after treatment. The
levels of serum MIC-1, LMTK-3, and IGFBP-7 before and
after treatment, and before treatment, were compared
between patients with different therapeutic effects in the
lung cancer group and the healthy control group.
Univariate and multivariate analyses were conducted to
examine the factors affecting patient prognosis and the
efficacy of serum MIC-1, LMTK-3, and IGFBP-7 levels in
predicting patient prognosis in patients with advanced lung
cancer.
Results: Serum MIC-1 and LMTK-3 levels in the lung can-
cer group were substantially higher than those in the

Kratak sadr`aj

Uvod: Cilj je bio da se istra`i zna~aj nivoa makrofag inhibi-
raju}eg faktora 1 (MIC-1), lemur tirozin kinaze 3 (LMTK-3)
i proteina za vezivanje insulinu sli~nog faktora rasta 7
(IGFBP-7) u proceni prognoze pacijenata sa uznapredova -
lim karcinomom plu}a le~enih ablacijom u kombinaciji sa
hemoterapijom.
Metode: U studiju je uklju~eno 190 pacijenata sa uznapre-
dovalim karcinomom plu}a koji su le~eni u ovoj bolnici
izme|u januara 2022. i juna 2024. godine, ~ine}i grupu sa
karcinomom plu}a. Kontrolnu grupu ~inilo je 90 zdravih
osoba koje su u istom periodu dolazile u bolnicu na preven-
tivne preglede. Svakom pacijentu iz grupe sa karcinomom
plu}a primenjena je perkutana mikrotalasna toplotna
ablacija, a hemoterapija je data u roku od jedne nedelje
nakon tretmana. Upore|ivani su nivoi serumskog MIC-1,
LMTK-3 i IGFBP-7 pre i nakon tretmana, kao i pre tret-
mana kod pacijenata sa razli~itim terapijskim efektima u
grupi sa karcinomom plu}a i u kontrolnoj grupi. Spro -
vedene su jednofaktorska i vi{efaktorska analiza kako bi se
ispitali faktori koji uti~u na prognozu pacijenata i efikasnost
nivoa MIC-1, LMTK-3 i IGFBP-7 u predvi|anju prognoze
kod pacijenata sa uznapredovalim karcinomom plu}a.
Rezultati: Nivoi serumskog MIC-1 i LMTK-3 u grupi sa kar-
cinomom plu}a bili su zna~ajno vi{i u odnosu na kontrolnu
grupu i pre i posle terapije (P<0,05). Nivoi MIC-1 i LMTK-
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Introduction

With high incidence and fatality rates, lung can-
cer is the most prevalent malignant tumour in clinical
practice (1). The number of deaths from lung cancer
accounts for the most significant proportion of all
malignant tumour deaths, seriously threatening the
lives and safety of patients. The vast majority of lung
cancers are non-small cell lung cancers (2). Owing to
the lack of typical early symptoms and sensitive diag-
nostic indicators, these patients are often diagnosed
at the middle or advanced stage, which is highly
unfavourable to prognosis (3). Chemotherapy and
radiotherapy are important means of treating
advanced lung cancer and are economical and prac-
tical, but their therapeutic effects are not ideal.
Percutaneous microwave thermal ablation therapy is
a new treatment method developed over the past few
years. It has the advantages of high effectiveness,
minimal invasiveness, and few complications, and has
been accepted by many patients (4–6). Serological
indicators still play irreplaceable roles in the diagno-

sis, treatment and prognostic assessment of lung can-
cer. Macrophage inhibitory factor 1 (MIC-1) is a spe-
cific marker of lung cancer and a prognostic indicator
(7). One subtype of tyrosine kinase contributes to the
transmission of cellular signalling pathways. A
cytokine called insulin-like growth factor-binding pro-
tein 7 (IGFBP-7) plays a crucial inhibitory role in car-
cinogenesis and tumour development by preventing
the formation of tumour cells (8–10).

The optimisation of treatment strategies and
improvements in prognosis assessment systems for
lung cancer remain key clinical challenges (11–13).
In recent years, local ablation techniques combined
with systemic chemotherapy have demonstrated
potential for synergistic improvement in the compre-
hensive treatment of advanced lung cancer, notably
enhancing local tumour control and extending patient
survival (14). However, the predictive accuracy of cur-
rent imaging methods and traditional tumour markers
for response to combination therapy and long-term
outlooks is limited, highlighting an urgent need for
more sensitive biological prognostic indicators (15).

healthy control group both before and after therapy
(P<0.05). Serum MIC-1 and LMTK-3 levels in the lung
cancer group were significantly lower after therapy than
before (P<0.05). The serum IGFBP-7 levels in the lung
cancer group before and after treatment were significantly
lower than those in the healthy control group (P<0.05).
After treatment, the serum IGFBP-7 level in the lung cancer
group was significantly higher than before treatment
(P<0.05). Patients with lung cancer experienced 29 cases
of stable response (SD)+ progressive response (PD) and
66 cases of complete response (CR)+ partial response
(PR) following treatment. Those with SD+PD advanced
lung cancer had significantly higher blood MIC-1 and
LMTK-3 levels before treatment than those with CR+PR
advanced lung cancer. The serum IGFBP-7 level of
advanced lung cancer patients with SD+PD before treat-
ment was significantly lower than that of advanced lung
cancer patients with CR+PR. In patients with advanced
lung cancer, elevated blood MIC-1 and LMTK-3 levels and
lower IGFBP-7 levels before treatment were independent
risk factors for death within a year following treatment
(P<0.05). The combined detection of serum MIC-1,
LMTK-3, and IGFBP-7 levels for predicting death within 1
year after treatment for advanced lung cancer had a sensi-
tivity of 91.3%, a specificity of 95.8%, and an AUC of
0.974. Its AUC was significantly greater than that of MIC-
1 (Z=2.378, P=0.017) and LMTK-3 (Z=2.897). The
AUC was separately assessed for IGFBP-7 (Z=3.213,
P=0.001). However, the AUCs for the three indicators did
not differ significantly (P>0.05).
Conclusions: Important markers for assessing the effective-
ness of chemotherapy and ablation in the treatment of
advanced lung cancer are serum MIC-1, LMTK-3, and
IGFBP-7. With the help of combination detection, the prog-
nosis of patients with advanced lung cancer after therapy
can be predicted.

Keywords: macrophage inhibitory factor 1, lemur tyro-
sine kinase 3, insulin-like growth factor, binding protein 7,
ablation, advanced lung cancer

3 u grupi sa karcinomom plu}a bili su zna~ajno ni`i nakon
terapije u odnosu na pre terapije (P<0,05). Nivoi serum-
skog IGFBP-7 u grupi sa karcinomom plu}a pre i posle tret-
mana bili su zna~ajno ni`i nego u kontrolnoj grupi
(P<0,05). Nakon tretmana, nivo IGFBP-7 u grupi sa karci-
nomom plu}a bio je zna~ajno vi{i nego pre tretmana
(P<0,05). Nakon terapije, kod pacijenata sa karcinomom
plu}a bilo je 29 slu~ajeva stabilnog odgovora (SD)+pro-
gresivnog odgovora (PD) i 66 slu~ajeva potpunog odgovo-
ra (CR)+ delimi~nog odgovora (PR). Pacijenti sa SD+PD
imali su zna~ajno vi{e vrednosti MIC-1 i LMTK-3 u krvi pre
tretmana u pore|enju sa pacijentima sa CR+PR. Nivo
serumskog IGFBP-7 kod pacijenata sa SD+PD pre tret-
mana bio je zna~ajno ni`i nego kod pacijenata sa CR+PR.
Povi{eni nivoi MIC-1 i LMTK-3 i ni`i nivoi IGFBP-7 pre tret-
mana predstavljali su nezavisne faktore smrtnog rizika u
roku od godinu dana nakon terapije kod pacijenata sa uz -
napredovalim karcinomom plu}a (P<0,05). Kombinovana
detekcija serumskih MIC-1, LMTK-3 i IGFBP-7 za pred -
vi|anje smrti u roku od 1 godine nakon tretmana imala je
senzitivnost od 91,3%, specifi~nost od 95,8% i povr{inu
ispod ROC krive (AUC) od 0,974. AUC je bio zna~ajno ve}i
u pore|enju sa MIC-1 (Z=2,378, P=0,017) i LMTK-3
(Z=2,897). AUC je procenjen posebno za IGFBP-7
(Z=3,213, P=0,001). Ipak, AUC tri indikatora se nije
zna~ajno razlikovao (P>0,05).
Zaklju~ak: Serumski MIC-1, LMTK-3 i IGFBP-7 predstav -
ljaju va`ne markere za procenu efikasnosti hemoterapije i
ablacije u le~enju uznapredovalog karcinoma plu}a. Kom -
bi no  vana detekcija ovih markera omogu}ava predvi|anje
prognoze pacijenata nakon terapije.

Klju~ne re~i: makrofag inhibiraju}i faktor 1, lemur
tirozin kinaza 3, protein za vezivanje insulinu sli~nog fakto-
ra rasta 7, ablacija, uznapredovali karcinom plu}a
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Due to their advantages in non-invasive, dynamic
monitoring, the use of serum molecular markers has
become a crucial breakthrough for predicting treat-
ment response. Studies (16–18) indicate that
macrophage inhibitory factor-1 (MIC-1) plays a role
in regulating tumour inflammatory microenviron-
ments, that lemur tyrosine kinase-3 (LMTK3) influ-
ences tumour progression by mediating estrogen
receptor signalling, and that insulin-like growth factor
binding protein-7 (IGFBP-7) is closely associated with
cell proliferation and angiogenesis (19). The biologi-
cal functions of these markers in the development,
metastasis, and treatment resistance of lung cancer
have been gradually understood, but their dynamic
changes and prognostic correlations during ablation
combined with chemotherapy have yet to be system-
atically clarified (20).

This study aims to construct a multidimensional
prognostic evaluation model by detecting the expres-
sion levels of MIC-1, LMTK-3 and IGFBP-7 in the
serum of patients undergoing combined ablation and
chemotherapy, providing a new basis for individu-
alised efficacy prediction and, at the same time,
deepening understanding of the biological response
to combined therapy.

Materials and Methods

General information

Between January 2022 and June 2024, 190
patients with advanced lung cancer, 100 men and 90
women, came to our hospital. These patients were
chosen as the lung cancer group. The age ranged
from 45 to 75 years, with an average of 61.20±8.97
years. Lesion sites: A total of 108 cases were of the
peripheral type, and 82 were of the central type. The
tumour types included 86 adenocarcinomas and 104
non-adenocarcinomas. The maximum tumour diam-
eter was >4 cm in 96 patients and ≤4 cm in 94
patients.

Inclusion criteria: Patients with an expected sur-
vival period exceeding 3 months and a diagnosis of
non-small cell lung cancer confirmed by biopsy under
bronchoscopy. Patients must have a Karnofsky func-
tional status score above 60 points.

Exclusion criteria: Patients with concurrent
malignant tumours in other parts of the body, incom-
plete clinical data, coagulation disorders, a history of
radiotherapy or chemotherapy, or dysfunction of
major organs such as the heart, liver, or kidneys. Also
excluded are patients with severe underlying diseases
accompanied by intellectual disability or mental ill-
ness.

A total of 90 healthy individuals, including 46
males and 44 females, who attended our hospital and
underwent physical tests during that time, were
selected as the healthy control group. The age

ranged from 47 to 77 years, with an average of
60.89±7.11 years. The two groups’ baseline data,
including age and sex, did not differ significantly
(P>0.05) and were comparable. All patients signed
the informed consent form, and our hospital’s
Medical Ethics Committee approved this study
(HKYS-2025-A0223).

Treatment methods

Percutaneous microwave thermal ablation
(MWA) was used to treat all patients with advanced
lung cancer, and chemotherapy was administered
within one week after the procedure. A preoperative
routine examination was conducted to determine the
puncture site, puncture angle, and needle insertion
depth. After satisfactory local anaesthesia, a micro -
wave puncture needle was inserted, and a CT scan
was performed to confirm the accurate position of the
needle tip. The puncture needle was then secured at
the skin entry site, and the microwave tube, along
with the normal saline inlet and outlet tubes, was con-
nected for ablation. The procedure generally lasted
12–20 minutes, with a power setting of 30–45 watts.
After treatment, a CT reexamination was performed
to assess the lesion’s residual condition. 

Chemotherapy regimens

Different regimens are used depending on the
type of tumour. For patients with adenocarcinoma, a
combination of pemetrexed and cisplatin is used for
treatment. Cisplatin is intravenously infused at a dose
of 75 mg/m2 from day 1 to day 3, and pemetrexed at
a dose of 500 mg/m2 is intravenously infused on day
1. The gemcitabine-cisplatin (GP) regimen was
adopted for treatment. Cisplatin was intravenously
infused at a dose of 75 mg/m2 on days 1 to 3. On the
1st and 8th days, gemcitabine was intravenously
infused at a dose of 1,000 mg/m2. One treatment
cycle lasts for 21 days, and four consecutive cycles
constitute one course of treatment.

Therapeutic effect evaluation

After the patient’s treatment course was com-
pleted, the therapeutic effect was evaluated. If all vis-
ible tumours disappeared and clinical symptoms dis-
appeared for at least 4 weeks, complete remission
(CR) was achieved. A partial response (PR) was
defined as a reduction of more than 50% in the
tumour lesion volume, disappearance of clinical
symptoms for more than 4 weeks, and no new
lesions. The tumour lesion shrinks by 25%–50%, and
no new lesions appear, indicating stable disease (SD).
A reduction of less than 25% in tumour volume, or an
increase in tumour size, is considered progressive dis-
ease (PD).



Follow-up investigation

After treatment, the patients were followed up
through outpatient reexaminations, WeChat, QQ,
and phone calls. The follow-up period ended on July
30, 2022. All patients were followed for more than 1
year, and death was the endpoint. In the first year fol-
lowing therapy, the patient was checked every 3
months, and in the second year, every 6 months.

Blood specimens

After patient admission and completion of one
course of chemotherapy, approximately 5 mL of
venous blood was collected from the elbow. The
blood was allowed to stand at room temperature for
about 20 minutes, then centrifuged at 3,000 rpm for
10 minutes with a 15 cm radius rotor. Approximately
3 mL of the supernatant was collected and stored at
-80 °C for subsequent testing. Serum levels of MIC-1,
LMTK-3, and IGFBP-7 were measured using enzyme-
linked immunosorbent assay (ELISA), following the
manufacturer’s instructions (Mike Bio Co., Ltd).

Observation indicators

Changes in the levels of serum MIC-1, LMTK-3,
and IGFBP-7 were observed in the lung cancer and
healthy control groups. Changes in serum MIC-1,
LMTK-3, and IGFBP-7 levels were compared in
patients with advanced lung cancer before and after
treatment, and in patients with different therapeutic
outcomes. Univariate and multivariate analyses of
factors affecting prognosis were conducted. To
analyse the efficacy of serum MIC-1, LMTK-3 and
IGFBP-7 levels before treatment in predicting mortal-
ity after treatment for advanced lung cancer.

Statistical processing methods

Data processing and statistical analysis were
conducted using SPSS 22.0.⎯x±s is used to represent
data with uniform variance and a normal distribution.
Analysis of variance was used to compare groups; the
SNK-q test was used to compare groups pairwise; and
the independent-samples t-test was used to compare

two independent samples. The 2 test was used to
compare groups, and count data are presented as
percentages or counts. The variables affecting the
prognosis of patients with advanced lung cancer were
examined using multivariate logistic regression. The
effectiveness of each index in predicting individuals
with advanced lung cancer within a year was investi-
gated using a receiver operating characteristic (ROC)
curve. P values less than 0.05 were regarded as sta-
tistically significant.

Results

Changes in the levels of serum MIC-1, LMTK-3
and IGFBP-7 in the two groups

The lung cancer group’s blood MIC-1 and
LMTK-3 levels were statistically significantly (P<0.05)
higher than those of the healthy control group both
before and after treatment. Serum MIC-1 and LMTK-
3 levels were significantly lower in the lung cancer
group than before treatment (P<0.05). The serum
IGFBP-7 levels in the lung cancer group before and
after treatment were significantly lower than those in
the healthy control group (P<0.05). After treatment,
the serum IGFBP-7 level in the lung cancer group was
significantly higher than before treatment (P<0.05;
see Table I).

Comparison of serum MIC-1, LMTK-3 and
IGFBP-7 levels before treatment in patients with
advanced lung cancer with different therapeutic
effects

After the course of treatment, 66 cases of
CR+PR and 29 instances of SD+PD occurred in
patients with advanced lung cancer. Patients with
SD+PD had considerably higher serum MIC-1 and
LMTK-3 levels than those with CR+PR before thera-
py, and their serum IGFBP-7 levels were significantly
lower than those of CR+PR patients (P<0.05), see
Table II.
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Table I Changes in serum levels of MIC-1, LMTK-3, and IGFBP-7 in two groups (⎯x ± s).

Group n MIC-1 (pg/mL) LMTK-3 (ng/mL) IGFBP-7 (ng/L)

Healthy control group 90 378.42±98.51 5.42±1.25 57.22±7.13

Lung cancer group 190

Before treatment 1909.59±589.68 16.41±4.79 24.54±5.15

After treatment 1242.32±234.21 8.82±2.17 39.52±6.28
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Univariate analysis of prognosis in patients with
advanced lung cancer

All patients were successfully followed up for
more than one year. Among them, 23 died, and 72
survived. Among the deceased patients, the percent-
ages of patients with adenocarcinoma and those with
a maximum tumour diameter larger than 4 cm.
Additionally, the pretreatment blood MIC-1 and
LMTK-3 levels were much greater than those of the
survivors. The difference was statistically significant
(P<0.05). Compared with the surviving patients, the
deceased patients’ pretreatment serum IGFBP-7 level
was much lower. The difference was statistically sig-
nificant (P<0.05), see Table III.

Prognostic multivariate analysis in individuals
with advanced lung cancer

As independent variables, the indicators that
showed statistically significant differences in the sin-
gle-cause analysis were given values: tumour type
(=1 adenocarcinoma, adenocarcinoma =0), tumour
diameter (>4 cm =1, 4 cm =0 or less), serum MIC-
1 (>1, 909.59 pg/mL=1, 1 or less). Multivariate
logistic regression analysis was performed on 909.59
pg/mL=0), LMTK-3 (>16.41 ng/mL=1, ≤16.41
ng/mL=0), and IGFBP-7 (>24.54 ng/L=1, ≤24.54
ng/L=0). Increased levels of serum MIC-1 and
LMTK-3 and decreased levels of IGFBP-7 before
treatment were found to be independent risk factors

Table II Serum MIC-1, LMTK-3, and IGFBP-7 levels in patients with advanced lung cancer with varying therapeutic outcomes
before treatment.

Table III Univariate analysis of prognosis in advanced lung cancer patients (n).

Efficacy n MIC-1 (pg/mL) LMTK-3 (ng/mL) IGFBP-7 (ng/L)

CR+PR 132 1643.22±412.87 14.39±3.41 26.82±3.77

SD+PD 58 2515.80±473.06 21.02±4.31 19.37±4.00

t 9.069 8.041 8.714

P <0.001 <0.001 <0.001

Indicators Death (n=46) Survival (n=144) x2/t P

Age (years) 0.275 0.600

>60 22 82

≤60 24 62

Gender 0.593 0.441

Male 20 80

Female 26 64

Location of lesion 0.077 0.781

Surrounding type 24 84

Central type 22 60

Family history of cancer 0.182 0.669

Yes 10 42

No 36 102

Tumour type 8.586 0.003

Adenocarcinoma 34 52

Non-adenocarcinoma 12 92

Maximum diameter of tumour (cm) 10.859 0.001

>4 38 58

≤4 8 86

MIC-1 (pg/mL) 2530.77±511.48 1711.16±463.01 7.205 <0.001

LMTK-3 (ng/mL) 20.36±4.41 15.15±4.21 5.113 <0.001

IGFBP-7 (ng/L) 19.44±4.48 26.17±4.21 6.577 <0.001



for death within one year after treatment in patients
with advanced lung cancer (P<0.05), see Table IV.

Efficacy of serum MIC-1, LMTK-3 and IGFBP-7
levels before treatment in predicting death after
treatment in patients with advanced lung cancer

Binary logistic regression analysis was conduct-
ed on the indicators based on whether death
occurred, and the equation

Y=0.004×XMIC-1+0.29×XLMTK-3-
0.35×XIGFBP-7-7.77

was obtained and used as the combined detec-
tion index. The combined detection method’s sensi-
tivity for predicting post-treatment death in individuals
with advanced lung cancer was 91.3%, the specificity
was 95.8%, and the AUC was 0.974. The AUC was
significantly greater than that of MIC-1 (Z=2.378,
P=0.017), LMTK-3 (Z=2.897, P=0.004), and
IGFBP-7 (Z=3.213). When the three indicators were
examined independently, there was no statistically sig-
nificant difference in AUC (P>0.05; see Table V).

Discussion

In clinical practice, the primary treatments for
patients with advanced lung cancer include
chemotherapy, radiation, and targeted therapy (21,
22). However, long-term use can lead to drug resist-

ance and complications in patients, affecting their
prognosis. In recent years, microwave thermal abla-
tion therapy has been used to treat various tumours,
achieving good results. It causes minor trauma, can
relieve patients’ symptoms, prolong their survival peri-
od, and thereby improve their prognosis (23–25).
Clinically, the prognostic assessment of patients with
advanced lung cancer relies mainly on imaging exam-
inations. However, owing to their high cost and limi-
tations, such as radiation exposure, short-term
repeated examinations are not feasible. Serological
indicators are highly valuable for evaluating the ther-
apeutic effect in malignant tumours, and they offer
advantages such as high repeatability, rapid detection
speed, and convenient sampling. They have gradually
been applied to the clinical assessment of malignant
tumour prognosis and have become a hot topic in the
evaluation of malignant tumours (26).

The lung cancer group’s serum MIC-1 level was
much higher before treatment than it was in the
healthy control group, and it was significantly lower
following chemotherapy and ablation, indicating that
the source of MIC-1 may be closely related to lung
cancer (27). In the early stage of cancer, it mainly
induces tumour apoptosis and inhibits tumour prolif-
eration, whereas in the late stage, it promotes tumour
cell metastasis and contributes to tumour progression
(28). The results of this study revealed that the serum
MIC-1 level in SD+PD patients with advanced lung
cancer was significantly greater than that in CR+PR
patients with advanced lung cancer. Moreover, the
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Table IV Multivariate prognostic analysis for individuals with advanced lung cancer.

Table V Efficacy of serum MIC-1, LMTK-3, and IGFBP-7 levels in predicting mortality after treatment of advanced lung cancer.

Indicators b SE Wald c2 P OR OR95%CI

Tumour type 1.940 1.877 1.069 0.301 6.961 0.176~275.502

Maximum tumour
diameter -2.362 1.917 1.519 0.218 0.094 0.002 4.033

MIC-1 0.004 0.001 9.436 0.002 1.004 1.002~.007

LMTK-3 0.289 0.116 6.177 0.013 1.335 1.063~1.676

IGFBP-7 -0.329 0.123 7.190 0.007 0.719 0.565~0.915

Indicator Truncation value Sensitivity (%) Specificity (%) AUC 95%CI

MIC-1 2096.75 pg/mL 82.6 80.6 0.883 0.801~0.940

LMTK-3 19.79 ng/mL 65.2 91.7 0.801 0.707~0.876

IGFBP-7 23.60 ng/L 95.7 73.6 0.875 0.791~0.934

MIC-1+MTK-3+IGFBP-7 - 91.3 95.8 0.974 0.919~0.996



proportion of patients with a maximum tumour diam-
eter >4 cm and the MIC-1 level of deceased patients
with advanced lung cancer were significantly greater
than those of surviving patients (P<0.05). Serum
MIC-1 levels might be an essential indicator of the
prognosis of patients with advanced lung cancer (29–
31). Serum MIC-1 is expressed at low levels in
healthy individuals, whereas its serum level is tran-
siently elevated in patients with acute inflammation.
In patients with mid-stage cancer, the level is contin-
uously elevated. Research (32) has shown that serum
MIC-1 levels are a valuable biomarker for predicting
the prognosis of patients with malignant tumours.
When the serum MIC-1 level before treatment was
2,096.75 pg/mL. In patients with advanced lung can-
cer, the sensitivity was 82.6%, the specificity was
80.6%, and the AUC was 0.883 for predicting death
within a year following treatment (33).

After treatment, the serum LMTK-3 level was
significantly lower than before, indicating a specific
association between LMTK-3 and lung cancer. LMTK-
3 is a subtype of tyrosine kinase. The transduction of
signalling pathways affects the biological characteris-
tics of cells. The serum LMTK-3 level before treat-
ment in patients with advanced lung cancer treated
with SD+PD was significantly greater than that in
patients with advanced lung cancer treated with
CR+PR. Moreover, the serum LMTK-3 level before
treatment was significantly higher in patients who
died within one year after treatment than in surviving
patients. Estrogen generally increases gene transcrip-
tion via the estrogen receptor (ER) pathway, promot-
ing cell proliferation and apoptosis. LMTK-3 regulates
the ER pathway by promoting ER gene activation.
Research has shown that the ER pathway is widely
present in target organs such as the lungs and stom-
ach. In particular, the biological characteristics of lung
cancer patients are closely associated with ER status.
Therefore, the activation of the ER pathway is one of
the reasons for the high expression of LMTK-3 in the
cancer tissues and serum of patients with lung cancer.
When the serum LMTK-3 concentration was 19.79
ng/mL before treatment, the sensitivity for predicting
death within one year after treatment in patients with
advanced lung cancer was 65.2%, the specificity was
91.7%, and the AUC was 0.801, indicating that the
serum LMTK-3 concentration before treatment may
be an indicator for predicting death within one year in
patients with advanced lung cancer (34).

After treatment, the serum IGFBP-7 level in lung
cancer patients increased significantly. It mainly
inhibits tumour growth by regulating cell proliferation,
invasion and angiogenesis. In malignant tumours,
IGFBP-7 gene expression is inhibited substantially,
thereby promoting tumour angiogenesis. IGFBP-7

mainly prevents the degradation of IGF-1 by related
hydrolases by competitively inhibiting the binding of
IGF-1 to its receptor (35). The serum IGFBP-7 level of
advanced lung cancer patients receiving a therapeutic
effect of SD+PD was significantly lower than that of
advanced lung cancer patients receiving a therapeutic
effect of CR+PR. Moreover, the serum IGFBP-7 levels
of deceased patients were substantially lower than
those of surviving patients. Reduced blood IGFBP-7
levels were found to be an independent risk factor for
death within a year following treatment for advanced
lung cancer, according to multivariate analysis.
Patients with advanced lung cancer who received a
therapeutic effect of SD+PD had a considerably
lower serum IGFBP-7 level than those who received a
therapeutic benefit of CR+PR. Moreover, the serum
IGFBP-7 levels of deceased patients are significantly
lower than those of surviving patients (36). According
to multivariate analysis, a reduction in serum IGFBP-
7 levels was a risk factor for death within a year fol-
lowing advanced lung cancer treatment. When the
blood IGFBP-7 level was 23.6 ng/L before treatment,
the study’s findings showed that the sensitivity, speci-
ficity, and AUC for predicting death within a year fol-
lowing treatment in patients with advanced lung can-
cer were 95.7%, 73.6%, and 0.875, respectively.

Moreover, in this study, logistic regression was
conducted on MIC-1, LMTK-3, and IGFBP-7, and the
resulting equations were used as the joint detection
model. The sensitivity of combined detection in pre-
dicting death within one year after treatment in
patients with advanced lung cancer was 91.3%, the
specificity was 95.8%, and the AUC was 0.974. Its
AUC was significantly greater than those of MIC-1,
LMTK-3 and IGFBP-7, which were detected separate-
ly. This indicates a certain complementarity among
the three indicators. The specific internal connection
remains unclear. The ER and IGF-1 signalling path-
ways mutually interfere with and synergistically pro-
mote lung cancer development. Therefore, the partic-
ular mechanism still needs further study.

Conclusion

Serum levels of MIC-1, LMTK-3, and IGFBP-7
are essential indicators of treatment efficacy after
ablation combined with chemotherapy for advanced
lung cancer. Combined detection helps forecast the
prognosis of patients with advanced lung cancer after
treatment.
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