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ABSTRACT
Objective: This study aimed to investigate the preoperative and postoperative plasma M30 and Mé5 levels in laryngeal squamous cell carcinoma
(LSCC) and its relationship with the prognostic value, clinical stage, histological differentiation, and lymph node metastasis.

Methods: This study was prospectively conducted, which included 29 patients with LSCC (group 1) and 19 healthy individuals (group 2). The venous
blood was collected from all patients in the preoperative and first postoperative months. Serum M30 and Mé5 levels were determined by enzyme-
linked immunosorbent assay.

Results: A statistically significant difference was found in serum M30 levels between groups 1 and 2. (Median: 233.94 U/L vs. 95.17 U/L) (p=0.001),
whereas no significant difference was found in serum Mé5 values in groups 1 and 2 (median: 350.67 U/L vs. 309.94 U/L) (p<0.387).

Conclusion: The preoperative and postoperative serum M30 and M65 levels in the patients with laryngeal carcinoma were evaluated, which evaluated
M30 levels were high not only in advanced-stage tumors but also in early staged tumors. Thus, following the M30 level may be useful for the early
diagnosis of laryngeal cancers.
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INTRODUCTION

Laryngeal squamous cell carcinoma (LSCC) is one of the most
common malignancies in males and the second most common
malignancy in the head and neck region (1,2). Moreover, 2.4%
of all newly diagnosed malignancies are added to the total
number annually (1,2). Early-stage laryngeal cancers have a better
prognosis than advanced stage cancers (3). Thus, early detection
of laryngeal cancer provides more curative treatment functional
and preservative surgery. Late presenting malignancies reduce the
treatment efficacy and increase the recurrence rate (4). Therefore,
new diagnostic markers for early LSSC detection will be useful and
helpful in outcome prediction.

M30 and Mé5 are different circulating fragments of cytokeratin-18
(CK-18), which is an important constituent of the intermediate
filament system. They are primary insoluble molecules that play
a substantial role in cellular mechanisms (cellular manner, motility,
division, and cell-cell contact). CK-18 is a cytoskeletal protein that
is primarily found in the epithelial cell lining of the respiratory and
gastrointestinal tracts and is usually expressed during malignant
transformation (5). Necrosis of malignant and normal epithelial
cells releases CK-18 (6,7). Caspase-mediated cleavage of the CK-
18 contributes to the degradation of the intracellular cytoskeleton
if epithelial cells undergo apoptosis (8).

After plasma concentrations of both full-length CK-18 (Mé5)
and caspase-cleaved CK-18 fragments (M30) that is measured
by enzyme-linked immunosorbent assay (ELISA), the studies on
specific tumor types, including the lungs, breast, prostate, head
and neck, colorectal, and testicular tumors were initiated (6,9-16).
This study was designed to show the diagnostic and prognostic
value of M30 and M65 in LSCC.

METHODS

Patients

This study was conducted at the Otolaryngology Department of
istanbul University-Cerrahpasa, Cerrahpasa Faculty of Medicine
and included 29 patients with primary LSCC, of which diagnosis
was confirmed by preoperative histological biopsy, as group 1.
Additionally, group 2 (n=19) included participants of similar age,
who smoked without any systemic diseases, as the control. Patients
with active infection, immunosuppression, and other malignancies
were excluded from the study. The study was approved by the
istanbul  University-Cerrahpasa Ethics Committee (approval
number: B.30.2.1ST.0.30.90.00/19047, date: 16.07.2021). This study
was supported by the Scientific Research Projects Coordination
Unit of istanbul University (project number: 25617).

Patients were staged according to the tumor, node, and
distant metastasis (TNM) classification of the International
Union against cancer (17). Tumor extent, nodal involvement,
and distant metastasis of the LSCC were assessed by physical
examination, panendoscopy, and imaging studies (positron
emission tomography, computed tomography, and magnetic
resonance imaging). All patients were surgically treated, either
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by partial or total laryngectomy with or without neck dissection
according to the tumor stage. Postoperative radiotherapy (RT)
or chemoradiotherapy (CRT) was planned by postoperative
definitive pathologic findings. Informed consent was obtained
from all participants.

Samples

Serum samples were obtained after 12-h fasting by centrifugation
of clotted specimen within 30 minutes to determine the M30
[caspase-cleaved keratin 18 (ccK18 or M30 neo-epitope)] and
Mé65 [soluble keratin 18 (K18)]. The separated serum samples were
stored in several small aliquots at -70 °C until assayed. In group 1,
the first blood samples were taken before surgery and the second
at the first month after surgery, and before the RT and/or CRT.

Laboratory Methods

ELISA procedure was used to determine the serum M30 and
M65 levels (Peviva AB, Bromma, Sweden; Cat No: 10010 and
10020; respectively). The Mé65 ELISA assay measures total soluble
K18 that are released from dead cells (necrotic and apoptotic).
Whereas, M30 ELISA assay specifically detects apoptotic death.
Combining the two assays may be useful for assessing cell death
mode. Our study performed all determinations according to
the manufacturer's instructions. The final step of the procedures
measured the absorbance in a microplate reader at 450 nm. By
plotting a standard curve, the M30 and Mé5 levels were expressed
as U/L from known concentrations versus measured absorbance.
The measuring ranges of M30 and Mé5 kits were 0-1,000 U/L and
0-2,000 U/L, respectively.

Statistical Analysis

The Statistical Package for the Social Sciences Version 21.0 (SPSS
Inc., Chicago, IL., USA) was used for statistical analysis. The normal
distribution of data was analyzed with the Kolmogorov-Smirnov
test, and Levene's tests were used to assess homogeneity. The
Wilcoxon signed-rank test and Mann-Whitney U test were used to
compare the groups. The statistically significant level was set as a
p-value of <0.05.

RESULTS

Group 1 (study group, n=29) included 3 (10.3%) female and 26
male (89.7%) patients, with a mean age of 58.1 (minimum: 34,
maximum: 74) years. Group 2 (control group, n=19) included 2
female (10.5%) and 17 (89.5%) healthy males with a mean age of
57 (minimum: 30; maximum: 70) years.

All patients were treated by surgery, and 3 received adjuvant CRT
(10%), 10 received adjuvant RT (34%), and 1 received adjuvant
CRT. Neck dissection was not performed on 5 patients with early
stage glottic carcinoma who were graded as N, according to
preoperative assessments.

The difference between preoperative serum M30 levels in groups
1 and 2 were statistically significant (p<0.05) (Table 1, Figure 1). The
difference between preoperative serum Mé65 levels in groups 1
and 2 were not statistically significant (p>0.05) (Table 1). Increased
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postoperative M30 and M65 serum levels were found in group
1; however, the comparison of preoperative and postoperative
serum M30 and M65 levels was not statistically significant (p>0.05)
(Table 1).

The statistical analysis according to nodal status (N+, N ) revealed
that preoperative and postoperative serum M30 and Mé5
levels were not statistically significant (p>0.05). The comparison
according to the stage (early, advanced) revealed 13 patients with
early and 16 patients with advanced laryngeal carcinoma. When
the difference between the preoperative and postoperative serum
M30 and M65 level in patients with early and advanced stages were
not statistically significant (p>0.05). The group analyses according
to T-stage (T, ,,
and postoperative M30 and Mé5 levels in patients with T, , (n=20)

T, ,) revealed that the comparison of preoperative

and T,, tumors (n=9) was not a significantly different (p>0.05)
(Table 2).

Table 3 represents preoperative M30 and Mé5 values of N, N+,
T, T

120 34
1, and the data was compared with group 2. The preoperative

M30 values in N, N+, T, T

120 34
were significantly higher than the control group, whereas the

and advanced and early stages in patients from group
and early and advanced stages

preoperative Mé5 values did not show any statistically significant
difference (p>0.05) (Table 3).
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Figure 1. Preoperative serum M30 levels in groups 1 and 2
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DISCUSSION

The survival rate of patients with advanced laryngeal cancer is
low according to early-stage laryngeal cancer and is estimated
to be 73-92% for early-stage (stages 1 and 2) laryngeal cancer,
conversely 35% to 64% for late-stage laryngeal cancer (stages
3 and 4) (17,8,10). Late diagnosis is one of the most important
reasons. Mortality and morbidity are increasing by invasion
and metastatic potential and high recurrence rate in advanced
laryngeal carcinoma. Therefore, some diagnostic tests may be
useful for its early diagnosis.

CKs have been attested to play a role in the filtration of tumors
into the surrounding tissue. The two forms of CK-18 appear to
designate the proportion of apoptosis within the total cell death
(8,18). M30 and M65 are considerably new markers that designate
different circulating forms of the epithelial cells’ structural protein,
CK-18. M30 levels remark the caspase-cleavage form of CK-18
in the serum, whereas Mé5 remarks a broad epitope present in
full-length protein, as well as in the caspase-cleaved fragment,
thereby identifying CK-18 set free by tissue necrosis in addition
to apoptosis (6). They are biomarkers for tumor cell death (18).
Mé65 measures both caspase-cleavage (apoptosis) and cellular
release of intact CK-18 during necrosis (18). Additionally, M65 was
demonstrated to be a marker of tumor growth in control animals
(18), which can be detected both in the plasma and serum of
patients. Greystoke et al. (19) reported that M30 and M65 assays
were reliable in the serum compared in plasma. Serum M30 and
Mé65 were resistant to processing variation, including delays.

Serum M30 and M65 have been studied in a variety of cancers.
Ueno et al. (20) found higher M30 levels in patients with breast
cancer compared to healthy subjects. However, any relation
between M30 levels and prognosis was not found (20). Dive
et al. (21) reported that the median Mé5 levels in patients with
metastatic pancreatic cancer were higher than those with locally
advanced or resectable pancreatic cancer. However, Mé5 levels
both in healthy control and patients with pancreatic cancer were
not compared (21).

Ulukaya et al. (10) evaluated only M30 levels among patients with
non-squamous cell lung cancer (NSCLC) or benign lung disease
and healthy group and reported that M30 levels were higher in

Preop M30, mean Postop M30, mean

+ SD, (min-max) + SD, (min-max) p-value*
(median) (median)

Grouo 1 293,93+165.56 255,93+157,72

(n=29F; (15,957-513,150) (58,265-582,480) 0.627
(193,160) (193,160)

Group 2 95,17+56,15 95.17+56,15

(n=19F; (17,038-196,587) (17,038-196,587)
(97,380) (97,380)

p-values 0.002** 0.0001**

Preop M65, Postop M65

mean *= SD mean * SD value*
(min-max) (min-max) P
(median) (median)

350,67+143,24 372,64 + 224,09
(126,920-668,330) (128,830-993,780) 0.754
(332,09) (303,24)

309,94 + 93,52 309,94 + 93,52
(162,082-580,367) (162,082-580,367) -
(297,619) (297,619)

0.393 0.858

*Wilcoxon signed-rank test, **Mann-Whitney U test, p<0.05, SD: standard deviation, min-max: minimum-maximum
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Nodal
metastasis

N+

p**
Stage

Early

Advanced

p**
T-stage

T

1,2

T

34

p**

n

15

14

13

20

Preop M30, mean
+ SD, (min-max),
(median)

226,913+149,239
(49,902-513,150)
(194.31)

241,454+186,923
(15,957-442,600)
(177,845)

0.930

247,576+149,797
(49,902-513,150)
(215,47)

222,848+181,459
(71,215-442,600)
(158.52)

0.405

236,225+155,496
(15,957-513,150)
(189.00)

228,838+196,16
(52,600-522,587)
(193.16)

0.777

Postop M30, mean
+ SD, (min-max),
(median)

215,286+162,323
(58,265-565,330)
(176.31)

299,47+145,811
(164,020-480,370)
(276.71)

0.116

207,173+164,577
(58,265-565,330)
(165.48)

295,539+145,043
(164,020-582,480)
(276.71)

0.065

267,361+£170,883
(58,265-582,480)
(201.01)

230,519+129.105
(79,138-388,546)
(182.55)

0.604

p*

0.82

0.363

0.463

0.179

0.601

0.767

Preop Mé65, mean = SD
(min-max), (median)

334,189£136,13
(153,070-641,930)
(312.99)

368,318+153,591
(126,920-668,330)
(351.15)

0.662

339,798+138,911
(153,070-641,930)
(312.99)

359,495+150,601
(126,920-668,330) (351.15)

0.759

366,429+150,664
(126,920-668,330)
(359.84)

315,635£126.118
(177,907-472,110)
(258.31)

0.370

Postop Mé65, mean % SD,
(min-max), (median)

321,604+179,719
(128,830-859,870)
(291.94)

427,317+259,137
(340,130-993,780)
(350,005)

0.247

328,396+189,376
(128,830-859,870)
(291.94)

408,584+248,946
(193,260-993,780) (350.01)

0.392
415,936+244.181
(128,830-993,780)
(344.77)

276,421+138,028
(184,788-371,497) (211.46)

0.081

p*

0.532

0.331

0.422

0.326

0.351

0.441

*Wilcoxon signed-ranks test, **Mann-Whitney U test, TNM: tumor, node, and distant metastasis, SD: standard deviation, (min-max): minimum-maximum

Parameter Subgroup Preoperative median Control median p
N+ 177,845 0.014*
97,380
N, 194,31 0.002*
T-T, 189,00 0.031*
M30 (U/L) 97,380
T, 193,16 0.026*
Early-stage 215,47 0.003*
97,380
Advanced-stage 158,52 0.007*
N+ 177,845 0.321
97,380
NO 194,31 0.648
T-T, 189,00 0.912
Mé65 (U/L) 97,380
=0, 193,16 0.387
Early-stage 215,47 0.782
97,380
Advanced-stage 158,52 0.714

*Mann-Whitney U test, p<0.05

patients with NSCLC. Moreover, they found a relation between increased in patients with advanced gastric cancer compared

poorer survival and increasing M30 levels of patients (10). Hou to the control group, and patients with metastatic disease had
significantly higher M30 levels compared to patients with locally
advanced disease. Bilici et al. (23) reported that plasma M65, but

not M30 levels, was significantly increased in patients compared

et al. (11) reported that M30, M65, and circulating tumor cells
were higher in patients with small-cell lung cancer. Yaman et al.
(22) found that both serum M30 and Mé5 levels were significantly
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to healthy control in advanced gastric cancer. A study performed
by de Haas et al. (16) revealed that serum M30 level was an
important prognostic factor, such as lactate dehydrogenase,
alpha-fetoprotein, and B-human chorionic gonadotropin, in
testicular cancer. Additionally, another study that focused on the
urogenital system reported that M30 levels were correlated with
the grade, stage, and Ki-67 index of endometrial cancer (24).

The study that was conducted by Ozturk et al. (13) was the first
study on M30 and Mé5 levels in patients with advanced head and
neck squamous cell carcinomas (HNSCC), which found a statistical
significance between the M30 levels of the patient and control
groups. The average serum Mé5 levels were higher in patients with
HNSCC; however, statistical significance was not found. They also
revealed no correlation between age, sex, stage, and localization
of the tumor and serum M30 and Mé5 levels. Our study analyzed
the availability of serum M30 and Mé5 concentrations as a
diagnostic test and a prognostic marker in patients with laryngeal
carcinoma and found that plasma M30 levels in patients with
laryngeal cancer were significantly higher than healthy controls,
but not Mé5. Moreover, the comparison of serum M30 levels in
early and late-stage laryngeal carcinoma found no statistically
significant difference between M30 levels. Thus, the M30 level
may be useful for the early diagnosis of laryngeal cancers.

Patients were analyzed according to the T-stage, which revealed no
significant difference in M30 and Mé5 levels in T, ,and T, , tumors.
This study included patients with early-stage tumors in addition to
advanced-stage laryngeal cancers like previous studies. Therefore,
increased M30 levels in both patients with advanced and early
stages were one of the important study results. Many studies
suggest that cervical ymph node metastasis is the most important
prognostic factor for laryngeal cancer (25,26). Jose et al. (27)
showed that the 5-year survival rate decreased by approximately
50% in patients with cervical lymph node metastasis. In this study,
the comparison of preoperative and postoperative M30 and M65
levels in patients with or without cervical lymph node metastasis
revealed no significant difference.

Study Limitations

The limitation of this study is the small number of participants.

CONCLUSION

The preoperative and postoperative serum M30 and M65 levels
in the patients with laryngeal carcinoma were evaluated. Serum
M30 levels in patients with LSCC were higher compared to healthy
subjects. Moreover, M30 levels were high, not only in advanced-
staged tumors but also in early-stage tumors that were not
previously studied. Therefore, M30 could serve as a promising
biomarker candidate in LSCC. The levels of M30 and Mé5 were
not significantly different in patients with nodal metastasis or
advanced tumor stage, which may indicate that M30 and Mé5
cannot be used as prognostic markers in laryngeal carcinoma.
Future prospective studies are needed to evaluate the prognostic
importance of these markers on laryngeal cancer.
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