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Introduction: Head and neck cancers represent a major health problem in Hungary.
With their high incidence and mortality rates, Hungary is one of the world leaders in
these indicators. The length of patient delay, defined as time from onset of symptoms
to first medical consultation, is unknown in Hungarian patients with head and neck
cancer. We aimed to use a representative sample of the Hungarian head and neck
cancer patient population to determine patient delay according to disease
localization and stage and to identify correlations with other clinical parameters.

Methods: In our retrospective study, we reviewed patient documentation. For
the inclusion, the patients had to be diagnosed with malignant tumors of the
oral cavity, oropharynx, hypopharynx or larynx at the Department Head and
Neck Surgery of Semmelweis University between 2012 and 2017.

Results: We identified 236 patients who met the inclusion criteria. The median delay
was 9.5 weeks (range 0—209 weeks) and the mean delay of patients was 17.57 weeks
(SD 23.67). There was a significant difference in patient delay data by location. Among
glottic cancers, the most common diagnosis was an early stage (67%), compared with
other localizations, including most commonly the oropharynx (81%) and
hypopharynx (80%), where a locoregionally advanced stage was more frequent.

Discussion: Compared to data from different countries, the delay of Hungarian
patients with head and neck cancer is significantly longer, which may contribute
to the high mortality in Hungary. Screening and patient education in high-risk
groups could contribute to earlier diagnosis and thus improve prognosis.
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Introduction

Hungary has the third highest incidence of head and neck squamous cell cancer
(HNSCC) and the second worst cancer-related mortality in the world, causing an
important health problem [1].

There are many articles in the international literature on patient delay as an important
factor in late diagnosis, but no data are available for Hungary [2].
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Diagnostic delay refers to the total period of time from the
onset of symptoms to (histological and radiological) diagnosis.
Diagnostic delay is generally separated into two phases: patient
delay defined as the time period from the beginning of symptoms
to the point where the patient seeks medical care and system
delay is the elapsed time between first contact with a healthcare
professional and the definitive diagnosis/treatment initiation [3].

In the case of suspected cancer, system delay can be
shortened by accurate patient pathways, as such the “14-day
rule,” established by the Hungarian Government in 2014, aiming
to reduce waiting times for staging-purpose imaging tests, and
the 21 (30)-day rule which aims to shorten the time in which
patients are referred to multidisciplinary tumor boards.
Nevertheless, it is known that the length of time a patient
waits from the first presentation of his/her first symptoms is
crucial in treatment success, head and neck cancer patients very
often seek medical attention for life-threatening symptoms only.
It is also known that patient delay is multifactorial, including
socioeconomic conditions, marital status, psychopathology,
denial, and is therefore difficult to influence the time to first
medical consultation [4]. No high-level evidence is available for
HNSCC screening in the general population. Screening of
patients with risk factors would be most recommended, but
this patient group is difficult to access to make them adopt
this awareness [5]. This underlines the importance of activities
such as the Make Sense campaign launched by the European
Head and Neck Cancer Society in 2013 to raise awareness of head
and neck cancer [6].

The present study aimed to evaluate the patient delay in this
specific and special Hungarian (based on incidence and
mortality) patient population, and its correlations with clinical
parameters.

Patients and methods

We aimed to enroll all patients in this retrospective, single-
institution study after being diagnosed (histologically) with
of the oral cavity, oropharynx,
hypopharynx, or larynx between September 2012 and August

squamous cell cancer
2017 at the Department of Otolaryngology and Head-Neck
Surgery, Semmelweis University, Hungary.

The main exclusion criteria were: patients who were not
diagnosed (by biopsy) at our tertiary referral center or had
primaries in other head and neck sites (e.g., nasopharynx,
nasal cavity, paranasal sinuses, salivary gland, or skin,
furthermore those with unknown primaries) or had previous
treatment for head and neck tumor or/and underwent
oncological treatment in the last 5years. Patients (22 cases)
who had been diagnosed in other hospitals were excluded.

In our study, we evaluated retrospectively the patients’
medical records summaries,

(discharge multidisciplinary

tumor board reports, histological reports, and imaging studies).
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The TNM stages were defined using the seventh edition of
the UICC TNM system [7].

To determine the HPV status in oropharyngeal cancers, as in
the

immunohistochemical

clinical practice and current guidelines, we used
(THC) of the
suppressor pl6™* (Vitro Master Diagnostics, mouse anti-
human pl16-INK4A monoclonal antibody (MX007), 1:100).
We used the primary antibody at 37°C with an incubation
at least 70%

cytoplasmic staining of the tumor tissue was necessary for

detection tumor

time of 10 min, combined nuclear and
positivity. This method is a reliable, surrogate marker for

testing human papillomavirus (HPV) in oropharyngeal
carcinoma [8].

For survival analyses, disease-specific survival was used:
the statistical event was defined as death due to cancer or the
presence of a tumor at the last check-up, while tumor-free
control or death due to other diseases was not defined as an
event.

Statistical analysis of the data—with descriptive statistics and
correlation analyses—was performed using the Kruskal-Wallis
test, Mann-Whitney U test, Chi-square test (Fisher’s exact test),
Kaplan-Meier estimates with log-rank tests.

We used SPSS Statistics for Mac v.28.0 (IBM Corp., Armonk,
NY) for the analyses.

Patient delays were reported using the median values. We
considered p < 0.05 as statistically significant.

Our research was carried out with the ethical permission of

Semmelweis University (SE IKEB 105/2014).

Results

236 patients were identified meeting the criteria. We
examined 198 men and 38 women. The mean age of the
patients at the time of diagnosis was 61 years (40-92 years).
The patient data is presented in Table 1. The median delay
was 9.5 weeks (range 0-209 weeks), mean patient delay was
17.57 weeks (Std. deviation 23.67).

As for the tumor localizations in Table 2, the median delay
was the longest in patients with supraglottic cancer, followed by
glottic and transglottic tumors, while the patient delay was
8 weeks for oral and oropharyngeal cancers (p = 0.004).

Regarding the gender distribution of patient delay: we did
not find a significant difference between the median patient
delays by gender: men’s median patient delay was 9 weeks,
while it was 10 weeks among women (p = 0.237). In the
women group, there was one remarkable outlier, who
waited 209 weeks with her
difference in the mean value (Table 3).

symptom, explaining the

An overview of the symptoms by region shows the following
(Table 4): in case of oral cancers, difficulty in swallowing (42.9%)
was the most frequent symptom, 28.6% of this patient group had
a sore throat and 14.3% reported weight loss, as significantly
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TABLE 1 Descriptive statistics of patients involved in our study.

Clinicopathological features

Gender
Male
Female
Alcohol consumption
Never
Previously
Currently
Not available
Smoking
Never
Previously
Currently
Not available
Age
Stage
T
1
2
3
4a
4b
Not available
N
No
N+
Not available
M
Mo
M1
Not available
Grade
1
2
3
Not available
Sites
Oral cavity
Oropharynx p16 positive
Oropharynx pl6 negative
Oropharynx p16 not available
Hypopharynx
Supraglottic larynx
Glottic larynx
Transglottic larynx
Subglottic larynx

Not assessable

Pathology & Oncology Research

All patients (N = 236)

198 (84%)
38 (16%)

59 (25%)
25 (10%)
105 (45%)
47 (20%)

11 (4.7%)

46 (19.5%)

163 (69%)

16 (6.8%)

61 years (40-92 years)

36 (15.2%)
53 (22.5%)
52 (22%)
55 (23.4%)
26 (11%)
14 (5.9%)

112 (47.4%)
110 (46.6%)
14 (5.9%)

223 (94.5%)
13 (5.5%)
0

13 (5.5%)
66 (28%)
53 (22.5%)
104 (44%)

14 (5.93%)

28 (11.87%)
18 (7.63%)
29 (12.29%
51 (21.62%
24 (10.17%
60 (25.42%
10 (4.23%)
1 (0.42%)

1 (0.42%)

)
)
)
)

03
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more common complaints than in other regions. We found that
dysphagia was common among oropharyngeal cancer patients
(40%), however, throat pain (48%) was even more frequent and
neck mass was significantly more common than in other
regions (32%).

Of all the regions, dysphagia was the most common among
patients with hypopharyngeal cancer (47.1%), which was also
found to be significant, but sore throat (25.5%), hoarseness
(21.6%), neck mass (27.5%) and earache (19.6%) were also
common symptoms in this group, of which earache showed to
be significant, compared to other regions. In case of supraglottic
tumors, the symptoms showed higher variability such as sore
throat (29.2%), hoarseness (29.2%), dyspnea (25%), and neck
mass (20.8%).

Patients with glottic and transglottic carcinoma presented
significantly more often with hoarseness. The only subglottic
cancer patient had hoarseness and dyspnea.

It is important to see what the median patient delay time was
per region in light of the characteristic complaints.

Patients with a main complaint of hoarseness or difficulty in
swallowing had significantly higher waiting times, compared to
those without either of these two symptoms (p < 0.001 and p =
0.022, respectively). There were no differences in waiting times
for sore throat, neck lump or earache. Due to the small number of
patients, correlation analysis could not be performed for
hemoptysis and trismus (Table 5).

The clinical stage at the time of the diagnosis is of utmost
importance regarding the prognosis of head and neck cancers [9].
In our data, 67% of glottic cancers were diagnosed in the early
stage, while the tumors in other localizations were diagnosed
predominantly in a locoregionally advanced stage. In
oropharyngeal and hypopharyngeal cancers, distant metastasis
at the time of diagnosis occurred in 10% (Table 6).

Regarding survival data, we found a significant association
between stage and disease-specific survival for both T, N and M
status (Figures 1-3). Of particular note is the N status, where the
localization and number of neck metastases do not influence
survival as much as the presence or absence of cervical lymph
node metastases at all (Figure 2). In cases of distant metastases,
survival was significantly worse (Figure 3).

A significant correlation between tumor localization and
survival was found. It is noteworthy that laryngeal cancers
(with longer patient delay) have better survival rates
compared to the oral cavity and pharyngeal cancers. Based
on our previous data, it is remarkable that while the initial
stage certainly predicts a high survival rate, in contrast, we
found no significant direct association between the length of
patient delay and survival (Figure 4).

When correlating quartiles of patient delay time (longest to
shortest time interval in quartiles) to survival, we also found that
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TABLE 2 Delay in weeks according to the region (p = 0.004).

Localization

Oral cavity
Oropharynx
Hypopharynx
Supraglottic larynx
Glottic larynx
Transglottic larynx

Subglottic larynx

Number

14
75
51
24
60
10

TABLE 3 Delay in weeks according to the gender.

Gender

Women

Men

Percent (%)

16.1
83.9

Mean patient delay (weeks)

17.09
11.18
13.9
27.75

259

16.33
Value = 4

Mean patient delay

26.58 (1-209)
15.79 (0-107)

10.3389/pore.2023.1611206

Median patient delay (weeks)

Median patient delay

TABLE 4 Symptoms (in percentage) with significance value and median patient delay (in weeks) according to the region.

Regions Oral
Complaints cavity
Sore throat 28.6
Hoarseness 0
Neck mass 14.3
Difficulty in 4209
swallowing

Weight loss 14.3
Earache 7.1
Hemoptysis 0
Trismus 0
Dyspnea 0

Median patient delay 8.0
in weeks

TABLE 5 Patients’ delay time according to complaint in weeks p < 0.05.

Complaints

Sore throat

Hoarseness

Neck mass

Difficulty in swallowing
Weight loss

Earache

Hemoptysis

Trismus

Dyspnea

Pathology & Oncology Research

Oropharynx Hypopharynx Supraglottic Glottic Transglottic Subglottic p
larynx larynx larynx larynx

48.0 255 29.2 33 0 0 <0.001
4.0 216 29.2 96.7 60.0 100 <0.001
32,0 27.5 20.8 0 10.0 0 <0.001
40.0 47.1 25.0 0 20.0 0 <0.001
4.0 9.8 42 0 0 0 0.149
133 19.6 42 0 10.0 0 0.027
0 20 42 0 0 0 0513
2.7 0 0 0 0 0 0.636
53 5.9 42 33 20.0 100 <0.001
8.0 11.0 17.5 15.0 13.0 4.0

Median patient delay in weeks P

With symptom Without symptom

10 9 0.985

15 8 <0.001

8 10 0215

8 115 0.022

7 10 —

8 10 0.140

0 10 —

32 9.5 —

6.5 10 —

04
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TABLE 6 Cancer stage according to the cancer site: p < 0.05.

10.3389/pore.2023.1611206

Oral Oropharynx Hypopharynx Supraglottic Glottic Transglottic
cavity larynx larynx larynx
Early stage (T1-2NOMO) 3 7 5 8 38 3
23% 10% 10% 36% 67% 30%
Locoregionally advanced stage (T3-4NOMO, 10 55 40 13 18 7
T1-4N1-3M0) 77% 81% 80% 59% 32% 70%
Distant metastasis (T1-4N1-3M1) 0 6 5 1 1 0
0% 10% 10% 5% 2% 0%
1.0
—MT1
T T4a
08 —MT4b
:
] 0.6
w
2
-
.
3 04
E
=
O
0.2
0.0
o 20 40 60 80 100
disease specific survival (months)
FIGURE 1

T stage and survival analysis log-rank p < 0.001. T1vs. T2 p = 0.025; T1vs. T3p < 0.001; Tlvs. T4ap = 0.003; T1vs. T4b p < 0.001; T2 vs. T3 p =
0.099; T2 vs. T4a p = 0.105; T2 vs. T4b p = 0.005; T3 vs. T4a p = 0.805; T3 vs. T4b p = 0.108; T4a vs. T4b p = 0.316.

patient waiting time did not significantly affect survival p = 0.214
(Figure 5).

We performed a multivariate regression analysis showing
that while the prognostic role of stage remained significant,
the patient delay was not a significant predictor of survival
(Table 7).

Role of p16 status in oropharyngeal
cancers

As for tumor biology, two groups of oropharyngeal
cancers can be distinguished: here we present an overview
of the symptoms according to the p16 status. In p16-positive

Pathology & Oncology Research
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oropharyngeal cancer patients, neck mass as presenting
symptom was significantly more common than in pl6-
negative tumor cases (p = 0.003). There was no significant
correlation between the patient delay and HPV-positivity
status in the oropharyngeal cancer group (p = 0.524)
(Table 8).

The pl6 immunohistochemistry was available in forty-six
out of seventy-six oropharyngeal cancer patients. Mean patient
delay was more for pl6 positive patients 14.47 weeks versus
9 weeks, while median delay did not differ: 8 weeks for both
groups p = 0.524 (Table 9).

As expected, we found a significant correlation between HPV
status and survival: pl6-negative oropharyngeal cancers were
associated with significantly worse survival (Figure 6).
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FIGURE 2

N stage and survival analysis log-rank p < 0.001. NO vs. N1 p < 0.001; NO vs. N2a p = 0.005; NO vs. N2b p < 0.001; NO vs. N2c p < 0.001; NO vs.
N3c p = 0.049; N1 vs. N2a p = 0.957; N1 vs. N2b p = 0.433; N1 vs. N2c p = 0.103; N1 vs. N3 p = 0.791.
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FIGURE 3
M stage and survival analysis log-rank p < 0.001.
Discussion Hoarseness can be due to the impaired function and structure
of the cover-body system of the vocal cords, vocal fold movement
Head and neck cancers can cause a diversity of symptoms. problems associated with direct tumor spread to the paraglottic
These can be further classified into general symptoms, such as space or the thyroarytenoid joint, or infiltration of the recurrent
fatigue, weight loss, or site-specific ones, e.g., hoarseness, and laryngeal nerve [10]. Altered voice quality can also occur by
sore throat. structural abnormalities (i.e., presence of the tumor mass) in the
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FIGURE 4

Primary tumor site and survival analysis log-rank p < 0.001. oralvs. orophar. p = 0.906; oral vs. hypophar. p = 0.996; oral vs. supraglot. p = 0.860;
oralvs. glot. p = 0.013; oral vs. transglot. p = 0.185; orophar. vs. hypophar. p = 0.985; orophar. vs. supraglot. p = 0.723; orophar. vs. glot. p < 0.001;
orophar. vs. transglot. p = 0.144; hypophar. vs. supraglot. p = 0.603; hypophar. vs. glot. p < 0.001; hypophar. vs. transglot. p = 0.139; supraglot. vs.
glot. p = 0.012; supraglot. vs. transglot. p = 0.215; glot. vs. transglot. p = 0.986.

1.0

0.8

Patient
delay -
quartile

~I10-25%
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Cumulative survival

0.2
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20 40

=
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disease specific survival (months)

FIGURE 5
Patient delay and survival analysis log-rank p = 0.214.

pharynx and oral cavity. In our data set, hoarseness was
significantly more common in cancers arising in the glottic
and subglottic larynx, interestingly, the symptom was also
significantly associated with longer patient delay. The latter
might be associated with the better biological behavior of
glottic cancers [11].

Pathology & Oncology Research

Referred ear pain can occur due to the involvement of
the 5th (mainly in oral cancers), more commonly by the 9th
and 10th cranial nerves [12]. We found a significant
association between otalgia and tumor localization:

hypopharyngeal cancers caused ear pain the most

frequently.
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TABLE 7 Multivariate regression analysis (Cox regression).

P HR 95% confidence
interval (CI)

Lower Upper
Stage <0.001 5.075 2756 9.347
Patient delay 0.265 0.990 0.974 1.007

TABLE 8 Oropharyngeal cancer symptoms according to p16 status.

10.3389/pore.2023.1611206

cancer patients was 7.4 weeks [16], another localization of
head and neck cancer was given as 12.3 weeks. In South India
the median delay was only 4.29 weeks [17]. In the
United States, from 1993 to 2004, this result (12.67 weeks)
was less than in Hungary, but from 2005 to 2013 it was close to
our rate (17.03 weeks) [18]. One-sample test was used to
compare whether the difference in the delay times was
significant. We found a significant difference between our
data and the Brazilian and South Indian results.

Presence of symptoms in percent p
p16 positive OPC p16 negative OPC
Sore throat 38.9 64.3 0.091
Hoarseness 5.6 3.6 1.0
Neck mass 61.1 17.9 0.003
Difficulty in swallowing 16.7 429 0.064
Weight loss 0 7.1 0.513
Earache 0 17.9 0.140
Hemoptysis — — —
Trismus 5.6 3.6 1.0
Dyspnea 0 14.3 0.144
Median patient delay in weeks 8 weeks 8 weeks 0.524
TABLE 9 p16-positivity and patient delay in weeks in oropharyngeal cancers p = 0.524.
p16 status Numbers (available patient delay scores) Mean delay Median delay
Positive 18 (17) 14.47 (2-56) weeks 8.00 weeks
Negative 28 (26) 9.81 (2-42) weeks 8.00 weeks
Not available 29

Sore throat and neck mass, as presenting symptoms were
significantly the most common in oropharyngeal cancers, and
further analyzed by pl6-status, HPV-positive cancer patients
presented 3 times more common with neck lump as an initial
sign of disease, which phenomenon is due to the often rapidly
growing, cystic neck metastases of HPV-related head and neck
cancers [13].

Regarding patient delay, when comparing the results of
our study on a representative patient population in Hungary
(17.57 weeks) with international data (Table 10), similar times
were found (17.09 weeks) to the Canadian data [14]. However,
the data from Brazil (43.48 weeks, median) were longer than
our data [15]. This
United Kingdom, where the mean patient delay for oral

indicator was lower in the
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In reviewing the factors that determine patient survival,
one of the first to be mentioned is the size of the primary
tumor, the presence of lymph node metastases and distant
metastases. The TNM stage is a reliable predictor of survival,
which increases with time, and thus with delay time. In
advanced cancers, more drastic and radical surgery may be
performed, and often the general condition of the patient,
which also decreases with time, does not allow curative
surgery. In advanced cancers, the side effects of chemo-
radiation are also more pronounced. Delay time therefore
indirectly determines patient survival [19].

Looking further at the components of survival, it is noted that
some localized tumors have been found to have better survival
rates despite longer waiting times. These were glottic and p16-
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FIGURE 6
pl6 status and survival analysis log rank p = 0.032.
TABLE 10 Patient delay times by country.
Country Patient delay (weeks) Period Region p-value
Our data 17.57 (mean) 2012-2017
Canadian [14] 17.09 (mean) 2017-2018 All HNC 0.598
Brazil [15] 43.48 (median) 2011-2012 All HNC <0.001
United Kingdom [16] 7.4 (mean) 1995-1996 Oral 0.307
12.3 (mean) 1995-1996 All HNC ex. oral 0.002
South India [17] 4.29 (median) 2016-2017 All HNC <0.001
United States [18] 12.67 (not reported) 1993-2004 All HNC 0.001
17.03 (not reported) 2005-2013 All HNC 0.573
Iran [20] 23.05 (mean) 2004-2006 All HNC 0.002

positive oropharyngeal cancers. This suggests that the variable
biological behavior of tumors with different localization is an
important factor for patient survival. Glottic cancers grow more
slowly and, due to their location, show obvious symptoms
(hoarseness) even when small, which may trigger the patient
to seek medical attention. However, our results show that they
wait for a long time, which may be because their hoarseness does
not cross their stimulus threshold, they probably think it is just a
normal part of smoking. Furthermore, due to their lymphatic
drainage, glottic tumors tend to metastasize only at an advanced
stage.

The better survival of pl6 oropharyngeal cancers can be
explained by two factors: they have different tumor biology,
which makes them more responsive to chemo-radiation, and

Pathology & Oncology Research

they are younger, in a better general condition, with less smoking
and alcohol-related diseases, so they can tolerate treatment better.

Tumors with different localizations and behaviors
overlap in terms of symptoms, so this does not allow us
to screen out patients with a more favorable biological
behavior being likely to have a good chance in case of a
delayed diagnosis. Instead of population-wide screening,
the solution would be to screen patients with risk
factors—smoking and drinking—so that tumors can be
diagnosed and treated at an earlier stage.

A possible weakness of our study is the subjective matter of
the patients’ self reported date of symptom onset, however, there
is no other option to assess the symptom onset which would be
more accurate.
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