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Predictive value of SCC-Ag, CYFRA 21-1 and selected acute phase proteins
in radiotherapy of pharyngeal and laryngeal cancer. A preliminary report
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The diagnostic sensitivity and specificity of tumor markers in head and neck cancers is not satisfactory. It is a stimulus for
search of other biochemical indicators, among others determinations of acute phase proteins, helpful in head and neck
cancers diagnostics and prognosis. In a group of 33 patients with squamous cell carcinoma of the pharynx and larynx (T4
No.3 Mp) CYFRA 21-1, SCC-Ag and acute phase proteins such as prealbumin, albumin, alpha-1 acid glycoprotein, alpha-1
antytrypsin, transferrin, ceruloplasmin and C-reactive protein (CRP) determinations were performed before radiotherapy.
Significantly greater area under ROC curve for CYFRA 21-1 than for SCC-Ag was found. In T4 group, significantly lower
albumin and higher AAG and CRP concentrations in comparison with T, , patients were observed. Multivariate analysis
revealed that apart from tumor stage, elevated concentrations of SCC-Ag and/or CRP are independent unfavorable

prognostic factors.
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For many years, head and neck cancers have been
counted among relatively frequent malignancies in men,
whereas at present there an increase in newly registered
cases in women is observed. In respect to histology, the most
frequent type is squamous cell cancer [17, 22]. The marker
of choice for head and neck cancer in respect to dominant
histologic type, seems to be the squamous cell carcinoma
antigen (SCC-Ag). Sensitivity of this marker ranges from 10
to 50% [4, 10, 12, 16, 25]. Such great differences in the
estimation of this value might be significantly affected by
selection of patients in the studied groups, because marker
concentrations and frequency of its elevated results depend
on stage and grade of malignancy. Recently, trials were
undertaken for evaluation of usefulness of CYFRA 21-1,

Abbreviations: SCC-Ag — squamous cell carcinoma antigen, CYFRA 21-
1 - soluble fragment of cytokeratin 19, PRE — prealbumin, ALB — albumin,
AAG - alpha-1 acid glycoprotein, AAT — alpha-1 antitrypsin, TRF — trans-
ferrin, CER - ceruloplasmin, CRP — C-reactive protein, ECLIA - electro-
chemiluminescence immunoassay, MEIA - microparticle enzyme
immunoassay, ROC — receiver operating characteristics, TPS — tissue poly-
peptide-specific antigen, Il — interleukin, TNF — tumor necrosis factor.

soluble fragment of cytokeratin 19 levels in head and neck
cancer diagnostics. The results of its determinations are
characterized by high diagnostic sensitivity in non-small cell
lung cancer patients, especially in squamous cell cancer [9,
20, 23]. According to the data originating from many re-
search centers, diagnostic sensitivity of this marker in head
and neck cancer patients ranges from 15 to 60% [1, 2, 3].
Limited diagnostic usefulness of SCC-Ag and CYFRA 21-1
presents a stimulus for search of other biochemical indica-
tors, the results of which would give additional information
in head and neck cancer diagnostics as well as prognosis
assessment [15,26]. In this aspect many acute phase proteins
seem to be interesting.

The aim of this study is to evaluate potential usefulness of
CYFRA 21-1, SCC-Ag, and selected acute phase proteins
as prognostic factors in head and neck cancer patients un-
dergoing radiotherapy.

Material and methods

The determinations of circulating tumor markers CY-
FRA 21-1, and SCC-Ag and acute-phase proteins such as
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prealbumin (PRE), albumin (ALB), alpha-1 acid glycopro-
tein (AAG), alpha-1 antitrypsin (AAT), transferrin (TRF),
ceruloplasmin (CER) and C-reactive protein (CRP) were
performed before treatment in a selected group of 33 pa-
tients with histologically confirmed squamous cell carcino-
ma of the pharynx and larynx stage T;_4 No_3 My, qualified to
radical radiotherapy at the Center of Oncology in Cracow,
between 1996 and 1998 (Tab. 1 and 2). Follow-up time was
19-83 months. Sex-, age-, and the percentage of smokers-
matched group of 40 healthy subjects was a reference group.

Peripheral venous blood samples were obtained from all
patients and controls by a standard procedure, between 8
and 9 a.m., in fasting state. The serum specimens obtained
by centrifugation were divided into portions and stored at
—25 °C until assayed. CYFRA 21-1 concentration was de-
termined by electrochemiluminescence immunoassay
(ECLIA), using the Roche Diagnostics reagent kits and
Elecsys 2010 analyzer. The level of SCC-Ag was assayed
by enzymeimmunological method in MEIA technology
with commercial kit and IMx system from Abbott Labora-
tories. Serum PRE, AAG, AAT, TRF, CER and CRP con-
centrations were measured by immunonephelometric
technique, using monoclonal antibody, calibrators and BN
II nephelometer of Dade Behring.

The albumin levels were determined on the basis of total
protein concentrations measured by a biuret method and
the percentage of electrophoretical fractions calculated
after separating proteins on agarose gel.

The statistical evaluation of differences between the re-
sults in the investigated groups was based on non-para-
metric Kruskal-Wallis test. In the analysis of relationships
between concentrations of determined parameters the

Table 1. Stage of disease according to TNM UICC 1997 classification

NU N1.3 M
T, 1 0
T, 11 0 0
Ts 1 0
Ty 4 6 0

Table 2. Treatment schedule

Technique Laryngeal cancer Pharyngeal cancer
2 oblique wedged fields 6 -

60 Gy/24 fr. (*°Co)

2 opposed lateral fields 12 12

60 Gy/30 fr. (**Co)

(boost to 70 Gy)

1 lateral mixed field* 3 -

60 Gy/30 fr.

30 Gy given with ®°Co gamma rays, and 30 Gy with 15 MeV electrons

Pearson’s correlation coefficient was calculated. The prob-
ability of patients survival related to the concentrations of
analysed tumor markers and proteins before treatment,
were estimated by Kaplan-Meier method using univariate
analysis based on log-rank test. The Cox’s proportional ha-
zard model was used to determine the prognostic value of
the investigated variables by multivariate analysis.

Results

Markedly higher concentrations of CYFRA 21-1 and
SCC-Ag were found in squamous pharynx and larynx can-
cer patients, in comparison to the reference group (Tab. 3).
Higher than cut off value (2.6 and 1.5 ug/L, respectively)
concentrations of CYFRA 21-1 and SCC-Ag were found in
27.3% and 24.2% of patients. The area under ROC curves
for results of CYFRA 21-1 in squamous cell pharynx and
larynx cancer patients, was significantly greater than for
SCC-Ag (Fig. 1).

With lack of differences between the reference group and
pharynx and larynx cancer patients, for AAG, TRF, and
CER levels, significantly higher AAT, CRP, lower PRE
and ALB concentrations were observed. Whereas elevated
concentrations of AAT and CRP were observed in 66.7%

Table 3. Concentrations of analyzed parameters in patients with pharynx and
larynx squamous cell cancer and in the reference group

PARAMETERS Pharynx Reference p value
and larynx group
cancer

CYFRA 21-1 [pg/L] Me 2.29 1.30 0.0000
range 0.47-14.74 0.27-2.84

SCC-Ag [ug/L] Me 1.00 0.9 0.0377
range 0.10-3.10 0.30-2.10

PRE [g/L] Me 0.23 0.29 0.0001
range 0.02-0.42 0.21-0.49

Albumin [g/L] Me 38.6 432 0.0000
range 27.1-46.1 34.6-49.0

AAG [g//L] Me 0.82 0.82
range 0.49-1.59 0.45-1.37 NS

AAT [g/L] Me 2.09 1.28 0.0000
range 0.51-5.56 0.88-1.74

TRF [g/L] Me 2.14 222 NS
range 0.45-2.61 1.48-3.00

CER [g/L] Me 0.35 0.32 NS
range 0.07-0.64 0.21-0.47

CRP [mg/L] Me 5.6 0.9 0.0000
range 0.4-75.2 0.8-9.5
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Table 4. Concentrations of determined parameters in patients with pharynx

and larynx squamous cell depending on tumor stage

Table 5. Concentrations of analyzed parameters in patients with pharynx and

larynx squamous cell cancer depending on lymphatic nodes status

PARAMETERS T2 Ts4 p value PARAMETERS No N3 p value

CYFRA 211 [ug/L] Me 2.16 229 NS CYFRA 211 [ug/L] Me 2.16 231 NS
range 0.50-4.97 0.47-14.74 range 0.47-4.97 0.91-14.74

SCC-Ag  [ug/L] Me 1.10 0.95 NS SCC-Ag  [ug/L] Me 1.20 0.90 NS
range 0.10-3.10 0.70-2.90 range 0.10-3.10 0.70-2.90

PRE [g/L] Me 0.18 0.24 NS PRE [g/L] Me 0.23 0.20 NS
range 0.02-0.38 0.02-0.42 range 0.02-0.38 0.03-0.42

Albumin  [g/L] Me 394 3635 0.0038  Albumin [g/L] Me 389 34.8 0.0208
range 33.5-46.1 27.1-39.4 range 31.5-46.1 27.1-39.4

AAG [g//L] Me 078 1.04 00034  AAG [g/L] Me 0.82 0.97 NS
range 0.49-1.18 0.68-1.59 range 0.49-1.59 0.58-1.17

AAT [g/L] Me 2.08 229 NS AAT [g/L] Me 2.08 235 NS
range 1.12-3.97 0.51-5.56 range 0.51-4.71 1.59-5.56

TRF [g/L] Me 2.14 2.10 NS TRF [g/L] Me 2.14 2.02 NS
range 1.43-2.61 0.45-2.46 range 0.45-2.61 1.54-2.46

CER [g/L] Me 033 045 NS CER [g/L] Me 0.35 0.50 NS
range 0.07-0.56 0.08-0.64 range 0.07-0.56 0.25-0.64

CRP [mgL] Me 5.0 8.84 0.0445  CRP [mg/L] Me 54 11.1 NS
range 0.35-17.9 0.9-75.2 range 0.9-75.2 0.35-41.6

and 75.8% of patients, respectively, lower than b

34.0 g/ ALB and lower than 0.20 g/ PRE were

found in 24.2% and 45.5% of patients, respec-

tively. In the studied group, no significant rela- B

tionships were observed between tumor

markers and acute phase proteins, however

CRP concentration correlated with other acute

phase proteins. g 0

Analysing concentrations of the determined &

factors in respect to tumor stage (T1; vs. Tsz4), g

significantly 10W§r ALB and hlghe.r AAG and & 4 Area under ROC cu

CRP concentrations were found in more ad-

vanced group of patients, with lack of significant 'fl - BOCAG 082 200N

differences in CYFRA 21-1, SCC-Ag and re- .‘f & CYERA T 07977 = 0055

maining acute phase proteins (Tab. 4). The per- el

centages of elevated CYFRA 21-1 and SCC-Ag |

concentrations in Ty, and T;4 groups were
31.6%, 26.3% and 21.4%, 21.4%, respectively
while for AAG, AAT and CRP they were
5.3%, 63.2%, 68.4% and 21.4%, 71.4%, 85.7%.
Hypoalbuminemia was observed in 10.5% of T,
and 42.9% of T4 patients, and PRE concentra-
tions lower than 0.20 g/L in 52.6% and 35.7% of
patients, respectively.
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Figure 1. ROC curves for CYFRA 21-1 and SCC-Ag in patients with squamous cell carci-
noma of pharynx and larynx.

Except for albumin, the concentration of which in pa-
tients with involved lymphatic nodes (N;_,) was markedly

lower than in those without (Ny), there were no significant
differences in levels of remaining factors, between groups
selected in respect of lymphatic glands status (Tab. 5). Per-
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Table 6. Correlation between the analyzed biochemical/clinical parameters
and 60 months survival

Table 7. Correlation between the analyzed biochemical/clinical parameters
and 60 months survival

Univariate analysis Multivariate analysis

Univariate analysis Multivariate analysis

Parameter Variant p value RR p value Parameter Variant p value RR p value
CYFRA21-1[ug/L] <2.6/>2.6 NS - - CYFRA 21-1 Normal vs. Cyfra 21-1 NS - NS
and SCC- Ag elevated and/or SCC-Ag
SCC-Ag [g/L] <1.5/>1.5 0.03551 6.83 0.002252 elevated
PRE [g/L] <0.20/>0.20 NS - - CYFRA 21-1 Normal vs. Cyfra 21-1 0.02509 - NS
and CRP elevated and/or CRP
Albumin [g/L] <35.0/>35.0 0.03302 - NS elevated
AAG [g/L] <1.2/>1.2 NS - - CYFRA 21-1 Normal vs. Cyfra 21-1 NS - NS
and albumin  elevated and/or
AAT [g/L] <1.9/>1.9 NS - - hypoalbuminemia
TRF [g/L] <2.0/>2.0 NS - - SCC- Ag Normal vs. SCC-Ag 0.01839 - NS
and albumin  elevated and/or
CER [g/L] <0.58/>0.58 NS - - hypoalbuminemia
CRP [mg/L] <18.0/>18.0 0.03263 - NS SCC-Ag Normal vs. SCC-Ag 0.01366 8.06  0.000741
and CRP elevated and/or CRP
Tumor stage T12/Ts4 0.03586 5.81 0.004853 elevated
Lymph nodes Tumor stage Ty, vs. T34 0.03586 423 0.011348
status No/Ni» NS - -

centages of elevated CYFRA 21-1 and SCC-Ag concentra-
tions were similar in both groups; 28.0%,24.0% and 25.0%,
25.0%, respectively. Hypoalbuminemia was observed in
16.0% of Ny and in 50.0% of the involved lymphatic nodes
group, and PRE concentration lower than 0.20 ug/L, in
44.0% and 50.0% of patients, respectively.

Univariate analysis has shown significant relationships be-
tween survival and stage of disease, pretreatment SCC-Ag,
albumin, and C reactive protein concentration (Tab. 6). Pa-
tients with stage T5_4 tumors, SCC-Ag higher than 1.5 g/L,
hypoalbuminemia, and CRP concentration higher than 18.0
mg/L had significantly shorter survival (Fig. 2, 3, 4, 5). Multi-
variate analysis has shown that in patients with squamous cell
pharyngeal and laryngeal cancer qualified for radical radio-
therapy, apart from tumor stage, elevated SCC-Ag concen-
tration is an independent unfavorable prognostic factor. The
relationships between survival and complementary results of
CYFRA 21-1 and SCC-Ag determinations, as well as of each
of these markers, with albumin or CRP in complex, were
analysed. It was found that patients with elevated concentra-
tions of SCC-Ag and/or CRP, elevated SCC-Ag and/or hy-
poalbuminemia and elevated CYFRA 21-1 and/or CRP are
characterized by significantly shorter survival than those with
normal levels of these factors (Tab. 7). The median survival
of patients with elevated SCC-Ag and/or CRP concentra-
tions was 10 months, compared with that of the remaining
patients, exceeding 60 months, whereas in the group with
elevated SCC-Ag and/or hypoalbuminemia it was 26 months,
and over 60 months in others. Multivariate analysis revealed

that apart from tumor stage, elevated concentration of SCC-
Ag and/or CRP are also independent, however non-specific,
unfavorable prognostic factor.

Discussion

There are no markers with organ specificity and satisfac-
tory diagnostic sensitivity and specificity for head and neck
cancer. Big differences in values of diagnostic sensitivity,
found in the relevant literature, resulted mostly from var-
ious clinical composition of different study groups, and dif-
ferent cut off values accepted for interpretation of results [1,
3, 16, 19]. Frequency of elevated markers concentrations
usually stay in clear dependence on the stage of disease
and is the highest in patients with metastases. It should be
pointed out that our investigations were made in a selected
group of patients, more than a half of which had stage T,
Np My cancer. Therefore, the percentages of elevated SCC-
Ag and CYFRA 21-1 concentrations were rather low i.e.
24.2% and 27.3%, respectively. Some investigators suggest
that rather low markers concentrations in head and neck
cancer patients may be due to relatively slow cell prolifera-
tion, others consider that the squamous cancer cells may
have limited ability of producing tumor markers or — for
anatomical reasons — only small amounts of markers may
be released to the circulation [15, 26]. In the present study,
the results of CYFRA 21-1 have higher diagnostic sensitiv-
ity than SCC-Ag. The under ROC curves area for CYFRA
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21-1 was significantly greater than for SCC-Ag
and was identical with that presented by BANAL
et al [1]. In their study, however, more than a half
of patients had stage IV disease. The opinions
differ in relation to dependence of concentration
and frequency of elevated markers results in re-
spect of stage, tumor size, lymphatic nodes status,
and histological grade [1, 16, 19]. In the studied
group there was a tendency to higher CYFRA 21-
1 concentrations in patients with stage T5_4 cancer
though no statistical significance was found. No
such a tendency for SCC-Ag results was also ob-
served.

The information in relation to prognostic value
of CYFRA 21-1 in head and neck cancer is rather
rare, and it still should be a subject of verification,
although some investigators underline the useful-
ness of this marker determinations in monitoring
of treatment and recurrence detecting [1, 3]. In
the studied group, no significant differences be-
tween pretreatment levels of CYFRA 21-1 and
probability of survival were observed. Similarly,
in the literature, there is little information in rela-
tion to SCC-Ag usefulness in prognosis of head
and neck cancer patients. MOLINA et al [13] found
correlation between elevated SCC-Ag concen-
tration and shorter asymptomatic survival. They
suggest usefulness of complementary to SCC-Ag
determination of TPS (tissue polypeptide-speci-
fic antigen) for improvement of diagnostic effi-
cacy, especially for recurrence detecting. Our
preliminary results seem to confirm the useful-
ness of SCC-Ag in prognosis assessment for pa-
tients with elevated SCC-Ag concentrations who
have a shorter survival. Elevated SCC-Ag and/or
CRP concentrations appeared to be strong nega-
tive prognostic factors in radiotherapy of patients
with laryngeal and pharyngeal cancer. One of the
fields focusing interest in aspect of improvement
of biochemical diagnostic efficacy of head and
neck cancer, are the disturbances of host homeo-
stasis connected with the response to cancer. Can-
cer is a traumatic stimulus which apart from
infection, mechanical or thermal trauma, causes
a complex of non-specific reactions, which by
many mediators lead to the systemic reaction.
One of the characteristic symptoms for this status
are severe changes in specific proteins levels -
positive or negative reactants of acute phase [6,
7,11, 18,21, 24]. Although these changes are non
specific for head and neck cancer, their direction
and intensity shows strong connection with the
stage of disease and immunological status of pa-
tients. Significant role in the mechanisms causing
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Figure 2. Survival probability of pharyngeal and laryngeal cancer patients according to
tumor stage.
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Figure 3. Survival probability of pharyngeal and laryngeal cancer patients according to the
pretreatment concentration of SCC-Ag.
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Figure 4. Survival probability of pharyngeal and laryngeal cancer patients according to the
pretreatment concentration of albumin.
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Figure 5. Survival probability of pharyngeal and laryngeal cancer patients according to the
pretreatment CRP level.
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Figure 6. Survival probability of pharyngeal and laryngeal cancer patients according to the
pretreatment SCC-Ag level and/or hypoalbuminemia.
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Figure 7. Survival of pharyngeal and laryngeal cancer patients according to the pretreat-
ment SCC-Ag and/or CRP levels.

these changes is attributed to some proinflamma-
tory cytokins e.g. II-1, I1-6, TNF-«. In head and
neck cancer patients, a strong correlation be-
tween II-6 concentration and CRP level was
found [5]. Elevated concentration of this protein
was also observed in different types of cancer,
underlining the significance of this status for pa-
tients prognosis. In a considerable percentage of
the studied group, elevated CRP concentration
was observed revealing significant connection
with the total time of [6, 18]. Elevated AAG con-
centration is recognized as an index of cell prolif-
eration and aggressiveness of cancer [14].
Considering that in only 9.1% of patients ele-
vated AAG concentration was observed it may
confirm an opinion suggested by some investiga-
tors, that in head and neck cancer there is low cell
proliferation.

Prealbumin and albumin are recognized as
markers of nutrition status. It is underlined that
relatively long half life time of albumin made
changes of its concentrations be less effective in
nutrition assessment [6, 8, 18]. In the opinion of
some researchers the frequency of lowered pre-
albumin and albumin concentrations in head and
neck cancer do not depend on the stage of disease
but nutrient intake [26]. Our own observations
are not in agreement with these opinions. Hy-
poalbuminemia was found in 24% of patients,
frequency of its occurrence was depended on tu-
mor stage, and status of the lymphatic nodes. Low
prealbumin concentration was observed in al-
most a half of patients, and percentage of lowered
levels showed increasing trends in dependence
on tumor stage and lymphatic nodes status.

Conclusion

Complementary to SCC-Ag determination of
CRP, and albumin give additional information
regarding prognosis of squamous cell laryngeal
and pharyngeal cancer patients qualified for
radiotherapy. Elevated SCC-Ag and/or CRP
concentrations are negative prognostic factors
in radiotherapy of squamous cell laryngeal and
pharyngeal cancer patients.
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