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Survival benefit for patients treated in
a certified head and neck tumor center
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Abstract. — OBJECTIVE: Increasing effort has
been put in the implementation and certification
of head and neck tumor centers in order to estab-
lish standardized, quality assured health care for
head and neck tumor patients. This study eval-
uated survival rates after treatment in a certi-
fied head and neck tumor center (CHNTC) vs. a
non-certified head and neck tumor center (non-
CHNTC) in Middle Franconia, Germany.

PATIENTS AND METHODS: Age, sex, pos-
sible obituary, and typical relevant prognostic
variables were analyzed. Diagnosis was record-
ed according to ICD10. Clinical and patholog-
ical TNM staging, tumor grading, localization,
R-stage, and morphology were assessed (ICD-
0). Patients diagnosed with oral cancer (N=1047)
were divided into groups based on where they
received their primary treatment; CHNTCs or
non-CHNTCs.

RESULTS: Patients treated at CHNTCs had sig-
nificantly higher survival rates vs. those treat-
ed at non-CHNTC (p=0.023) in univariate analy-
sis. In a Cox regression model, survival rates for
patients with pNO and pN+ stage were similar at
both types of centers. Men with pNO had signifi-
cantly lower survival rates (HR=0.497, p<0.001).
Age had a statistically significant influence on
survival rates independently from pN stage
(HR=1.031 per year, p<0.001 in both groups).

CONCLUSIONS: Patients treated at CHNTC
had better survival rates than those treated at
non-CHNTC.
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Introduction

Quality management, accreditation, and cer-
tification have received considerable attention in
recent decades. The aim is usually to increase ef-
fectiveness and efficiency whilst generating fla-
gships. According to Social Code V, §§ 135 and
136, service providers are obliged to ensure and
further develop the quality of their services. Shaw
showed that ISO 9001 certification has positive
effects on patient safety, for example, but not on
clinical practice!. QM processes are complex, ti-
me-consuming, and expensive, and the current
data situation does not allow reliable conclusions
for or against certification processes?.

In 2003, the German Cancer Society (GCS)
and oncological active societies joined forces to
adapt existing structures of supply to the needs
of modern cancer therapy®. The goal of the GCS
is to promote the establishment of oncological
centers, with a defined qualitative claim on a vo-
luntary basis to improve the care of patients with
cancer. In oncological centers, affected patien-
ts can be treated during all phases of the dise-
ase. Currently, there are 41 Certified Head and
Neck Tumor Centers (CHNTCs) in Germany*.
Certification follows a three-step approach, whi-
ch is also part of the national cancer plan of the
German Federal Health Ministry®. The national
cancer plan regulates and supports cooperation
and requests the creation and application of evi-
dence-based guidelines, the quality assurance of
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treatment in certified centers, and the transpa-
rent acquisition and representation of the long-
term results of treatment®. Survey sheets are the
basis of certification.

The clinical practice guideline for oral cavity
cancer is the mainstay for treatment’. Quality in-
dicators were based on the guideline (Table T)°.
First studies indicated a positive impact, but a
comparison between certified and non-certified
centers has not yet been done in the field of head
and neck cancer®. A study by Beckmann et al’
emphasizes the benefit derived from treatment
at certified breast centers, but lacked several
important variables in the regression analysis.
Kreienberg et al'® also confirmed improved tre-
atment at certified centers.

Approximately 5% of all malignant tumors are
limited to the oral cavity, and 95% correspond to
Oral Squamous Cell Carcinoma (OSCC). OSCC
accounts for 200,000 to 350,000 new cases each
year. The 5-year survival rate is approximately
55% in Germany''. Metastasis occurs primarily
in the cervical lymph nodes, followed by more
distant lymph nodes and distant metastases,
mainly lung metastases'>'*. The primary treat-
ment is the timely removal of the primary tumor,
with a resection safety distance of 3-5 mm". To-
bacco and alcohol consumption are risk factors
for development, metastases, and relapse'®. Fur-
thermore, the TNM classification provides other
relevant parameters regarding prognosis. A hi-
gher T stage is associated with a poorer progno-
sis'. According to Massano et al'® local metasta-
sis in cervical lymph nodes is correlated with an
increased relapse rate.

Studies have shown that tumor grade is an in-
dependent factor for distant metastases and, the-
refore, prognosis'®. In addition to the maximum
tumor extent, tumor thickness (<5 mm) seems to
be directly linked with lymph node metastases".
Patients with regional lymph node metastasis and
perineural infiltration are known to have an incre-
ased likelihood of distant metastases®®. Shaw et

al?! described a connection between extracapsular
tumor spread and lymph node metastases and a
shortened survival. Furthermore, microvascular
invasion is an independent prognostic factor in
OSCC?, In addition, preoperative dental procedu-
res, like extractions or incisions, can lead to me-
tastases and distant metastasis?*. Despite various
treatment strategies, initial studies have so far not
determined an improvement in outcomes**.

The aim of this study was to evaluate survival
rates after treatment at a CHNTC compared to
treatment at non-certified tumor centers in Mid-
dle Franconia. Furthermore, survival rates were
compared to the actual literature.

Patients and Methods

Patient Selection and Grouping

Registration in the clinical cancer registry is
based on state law. Patients have the right to deny
or revoke registration at any time.

Patients living in Middle Franconia who repor-
ted to our clinical cancer registry between 2000
and 2012 were included in this study. Included
diagnoses were malignant neoplasm of other and
unspecified parts of the tongue (C02), malignant
neoplasm of the gum (C03), malignant neoplasm
of the floor of the mouth (C04), oral cancer of the
palate (CO05), malignant neoplasm of other and
unspecified parts of the mouth (C06), malignant
neoplasm of the parotid gland (C07), and mali-
gnant neoplasm of the accessory sinuses (C31).

Follow Up

Follow up time ranged from 0 to 194.1
(mean=56.84, standard deviation [SD]=46.95)
months. Patients with primary palliative treat-
ment and or neoadjuvant treatment were excluded
as well as incomplete follow up data concerning
analyzed variables.

Two groups were created. CHNTC-group
consisted of patients who received their primary

Table I. Cox regression models. Significant covariates (except group) within the Cox model are in bold. CHNTC = cancer of

the head and neck treatment centers; HR = hazard ratio.

HR 95% CI P
Group (reference: CHTCNC) 1.147 0.957 - 1.373 0.137
Sex (reference: M) 0.644 0.523 - 0.793 <0.001
Age 1.030 1.022 - 1.039 <0.001
pN (reference: pNO) 2.140 1.785 - 2.566 <0.001




Survival benefit for patients treated in a certified head and neck tumor center

treatment at the CHNTC. Non-CHNTC-group
consisted of patients who received their primary
treatment outside the CHNTC.

Variables

Besides age, sex, and a possible obituary,
typical relevant prognostic variables were
analyzed. Diagnosis was recorded according to
the 10" revision of the International Statistical
Classification of Diseases and Related Health
Problems (ICDI10). Clinical and pathological
TNM staging was performed as well as tumor
grading, tumor localization, R-stage, and mor-

phology.

Statistical Analysis

Descriptive statistics were carried out for every
variable. In addition, Kaplan-Meier estimator and
log-rank tests were performed for every categori-
cal factor.

Afterwards, Cox regression was used to iden-
tify possible covariates. Hazard ratios (HR) and
p values were calculated and interpreted. A p <
0.05 was regarded as statistically significant. Cal-
culations were carried out using R V3.3.2 (R Core
Team [2016], where R is a language and environ-
ment for statistical computing, R Foundation for
Statistical Computing, Vienna, Austria).

Results

A total of 1047 patients were included in this
study. Patients’ mean age was 60.7 (£12.3) ye-
ars; 478 (45.65%) patients were treated at CHN-
TCs and 569 (54.34%) patients were treated at
non-CHNTCs.

Univariate Analysis

Women (n = 330) had a statistically signi-
ficant, better survival rate than men (n = 717,
p<0.001). Patients with parotid tumors had sta-
tistically significant (p<0.001), better survival
rates than those with malignant neoplasms of
the gum. The 5-year survival of patients with
pTl tumors was 0.692 vs. 0.404 for patients
with pT4 tumors (log-rank test: »p<0.001). Tho-
se with pNO tumors had statistically signifi-
cant, better survival compared to patients with
pN+ (p<0.001). The higher the tumor grade or
R-stage, the lower the survival rate (p<0.001).
Morphology showed no statistically significant
influence on survival rates.

Patients treated at CHNTCs had a statisti-
cally significant, higher survival rate (Figure 1)
compared to patients treated outside CHNTCs
(p=0.023).

Multivariate Analysis

To analyze covariates, a Cox regression model
was performed using the variables group, age,
sex, pI, pN, grading, and R-stage as indepen-
dent variables. pT, grading, and R-stage showed
no significant influence and were dropped from
the analysis. The CHNTC-group, which also
showed no significant influence in all the models,
was further considered because it was of major
interest in this study. The HRs and p-values of
all variables are shown in Table II. Although the
CHNTC-group showed a significant difference
in survival in the univariate analysis, the influen-
ce was no longer significant when pN was con-
sidered. To examine the interaction between pN
and group with high interpretability of HRs, Cox
models for pNO patients and pN+ patients were
calculated separately as shown in Table I1I. Wi-
thin the pNO and the pN+ group, the survival rates
between groups were almost the same. Further-
more, men with pNO stage tumors had a statisti-
cally significant, lower survival rate (HR=0.497,
p<0.001), whereas this difference disappeared in
men with pN+ stage tumors. Age had a statisti-
cally significant influence on survival rates in-
dependently from pN stage (HR=1.031 per year,
p<0.001 in both groups).

Survival Rate

0.0

— Logrank Test: P=0.023
T T T
0 50 100 150

Time [Months]

Figure 1. Comparison of survival curves between patients
treated at a CHNTC vs. those treated outside a CHNTC (5-
year survival: 0.614 [CHNTC] vs. 0.546 [other]; p=0.017).



C. von Wilmowsky, M. Traxdorf, W. Adler, FW. Neukam, H. Iro, E. Nkenke, M. Kesting, M. Wurm

Discussion

Middle Franconia has about 1.7 million inha-
bitants. Therefore, this study covers about 2%
of the German population within a time frame
of 11 years. Many head and neck tumor studies
are derived from large experienced tumor cen-
ters. Nonetheless, none of these tumor centers
have yet compared themselves to other centers.
This study aimed to analyze prognosis and rele-
vant prognostic factors in a CHNTC compared to
non-certified HNTCs. Certification is a time-con-
suming and expensive process. Despite that, an
evidence-based benefit has not yet been demon-
strated. As mentioned above, a study from 2011
showed a survival benefit in patients with breast
cancer who were treated at certified breast can-
cer centers’. The study included 3940 patients
and showed better survival for patients treated at
these centers independent of known prognostic
factors, diagnosis, and treatment compared to
other centers. Possible reasons discussed were a
Hawthorne-like effect and differences in survival
measurement. Furthermore, several important
prognostic variables were missing in the statisti-
cal model. Four years later, a similar multicenter
study including 32,789 patients showed no sur-
vival benefit for patients with breast cancer in
general, although elderly patients had a survival
benefit”’. The authors hypothesized that this bene-
fit may be caused by comorbidities. Therefore, co-
morbidities, and maybe even a health status score,
should be better represented in tumor databases.
Three years after to the last study, another study
by Kreienberger et al(10), including 8323 patients,
found several benefits including overall survival.

In our study, age was a relevant prognostic fac-
tor. Age showed statistically significant results in
all Cox models and, consequently, seems to be an
independent risk factor. European guidelines do
not regard age as a prognostic factor, but correla-

ted age with the incidence of comorbidities®. In
contrast, American guidelines recognize age as a
prognostic factor?’. Our study suggests that age is
a relevant prognostic factor for patients who have
head and neck cancer. Yet, the risk of surgery and
anesthesia is very often the only curative solution.
Nonetheless, this data indicates that whether fol-
lowing European or American guidelines, elderly
patients, relatives, and physicians should be aware
of this inescapable risk factor.

Gender was a risk factor in the Cox model in
the pNO group, but not in the pN+ group. Within
industrialized countries, women live about five to
ten years longer than men for various reasons. For
decades, female smokers were scarcer then male
ones. As smoking has become more prevalent in
women, this effect might be temporary?®. Intere-
stingly enough, gender showed no significance
in the pN+ group. This raises the question as to
whether a positive pN+ status determines the pro-
gnosis, independent from covariates.

When looking at the variable “group” — and se-
eing no significant difference — the first question
that arises is that one group may be treating more
advanced tumors. We analyzed the groups and
found no difference between the populations. All
staging and grading parameters were distributed
equally.

This point makes a fact unmistakably clear;
despite improved procedures, an interdiscipli-
nary team, and many other instruments, it does
not currently matter where a patient with a head
and neck tumor undergoes surgery. It is not a sa-
tisfactory fact, but it is a motivating one because
the cause may be found in tumor biology and fur-
ther research is necessary. It raises the question
as to whether tumor mechanisms exist that lead
to a “point of no return”. For this reason, it would
be desirable to answer the fundamental questions
about head and neck tumors. Another point is
hidden in the postoperative therapy regimens.

Table Il. pN stage-dependent Cox model. Significant covariates (except group) within the pN stage-dependent Cox model are
in bold. CHNTC = cancer of the head and neck treatment centers; HR = hazard ratio.

HR 95% CI P
pNO Group (reference: CHTCNC) 1.224 0.964 - 1.553 0.098
Sex (reference: M) 0.497 0.374 - 0.661 <0.001
Age 1.031 1.02 - 1.041 <0.001

HR 95% CI V4
PN+ Group (reference: CHTCNC) 1.036 0.786 - 1.364 0.803
Sex (reference: M) 0.906 0.667 - 1.229 0.524
Age 1.028 1.016 - 1.041 <0.001
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Table Ill. Patient characteristics. CHNTC = cancer of the head and neck treatment centers; NA = not assessed; SD = standard

deviation.
All patients CHNTC Other P
N 1047 478 569
Mean age, years (SD) 60.7 (12.3) 60.3 (12.1) 61 (12.6) 0.538
Gender, n (%) 1
Female 330 (31.5) 151 (31.6) 179 (31.5)
Male 717 (68.5) 327 (68.4) 390 (68.5)
pT, n (%) 0.96
pT1 490 (46.8) 223 (46.7) 267 (46.9)
pT2 277 (26.5) 130 (27.2) 147 (25.8)
pT3 114 (10.9) 51 (10.7) 63 (11.1)
pT4 166 (15.9) 74 (15.5) 92 (16.2)
pN, n (%) 0.031
pNO 708 (67.6) 340 (71.1) 368 (64.7)
pN+ 339 (32.4) 138 (28.9) 201 (35.3)
Grading, n (%) 0.054
1 200 (19.1) 92 (19.2) 108 (19)
2 523 (50) 255 (53.3) 268 (47.1)
3 275 (26.3) 107 (22.4) 168 (29.5)
4 7(0.7) 4(0.8) 3(0.5)
NA 42 (4) 20 (4.2) 22 (3.9)

Especially in radiation therapy, there are many
different protocols and modalities, and clear sta-
tements about which protocol is the most favo-
rable do not yet exist®.

Nonetheless, there is a statistically significant,
survival benefit for patients treated at a CHNTC.
There are multiple possible explanations for this
benefit, but in the end they are vague. Nevertheless,
this shows that certification creates an enormous
advantage for patients. Patients should, therefore,
be recommended for treatment at certified centers.
In addition to the survival benefit, research could
be supported by the concentration of cases. Howe-
ver, the breast centers have also shown that a cer-
tified center alone is not sufficient, but that study
data from numerous centers have to be combined
in order to obtain more meaningful data.

Conclusions

CHNTCs provided patients with better survi-
val rates compared to non-CHNTCs. Various fac-
tors influence disease progression and prognosis.
Patients should therefore be recommended to re-
ceive treatment at certified centers. In addition to
the survival benefit, research could be supported
by the concentration of cases. Furthermore, co-
morbidities, and maybe even health status scores,
should be better recorded in tumor databases.
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