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Introduction

Malignant tumors of the upper aerodigestive tract are a
leading cause of death worldwide. Of these, laryngeal cancer

(LC) seems to occur more commonly in men than in women
(6.310 vs 0.930 estimated new cases in 2018, respectively),
according to the data for the state of São Paulo, Brazil.1,2Most
of these tumors are squamous cells carcinoma (SCC) and
� 60% of the patients present advanced (stage III or IV)
disease at diagnosis.3 Unfortunately, LC is one of a few
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Abstract Introduction Epidemiological studies focused on prognostic factors associated with
laryngeal cancer in the Brazilian population are poorly reported in the literature.
Objective To evaluate the influence of certain risk factors on the survival rates of
patients with squamous cell carcinoma (SCC) of the larynx.
Methods This retrospective study was conducted on adult patients who were
admitted to the outpatient clinic of the head and neck department in a tertiary care
hospital. Evaluation of the influence of risk factors on the survival rates of patients
registered in the hospital with laryngeal SCC was performed based on age, sex, initial
stage, time of evolution, habits, educational levels and relapse and death. Overall
survival (OS), disease-free survival (DFS) and clinical-demographic data were analyzed
using the Kaplan-Meier method, Log-rank test and Cox regression.
Results A total of 107 patients with a mean age of 59.8 years (range 19–81) were
included in this study. Stages III and IV were associated with decreased DFS (p ¼ 0.02)
and OS (p ¼ 0.02). Smoking patients had a greater period of disease evolution than
non-smoking patients (p ¼ 0.003). Alcohol consumption in smokers increased the risk
of death by 2.8 (p ¼ 0.002) compared with non-drinking smokers. Male patients
presented lower DFS average when compared with female patients (p ¼ 0.04).
Conclusion Our study confirms that male gender, smoking habit combined with alcohol
consumption, and advanced stages were strongly associated with poor prognosis.
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oncologic diseases in which the 5-year survival rate has
decreased over the past 40 years, from 66 to 63%, although
the overall incidence is declining.1 Recently, a study showed
that most of LC included in the global burden was found in
high socioeconomic countries before 2010 and now has
shifted toward low socioeconomic countries.4

Several risk factors are associated with LC, although
tobacco smoke and alcohol consumption are the most sig-
nificant.2,5–7 Survival rates are multifactorial, and many
factors have been considered in population studies, such as
anatomical subsite, comorbidity, and more recently, tumors
testing positive for human papillomavirus (HPV) in LC
patients.6,8,9 Currently, a study showed 63.9% of 5-year
overall survival (OS) and 72.3% of disease-free survival
(DFS) for LC patients.10 Above all, it seems pertinent to
remember that factors such as, older age, low educational
level, delay in diagnosis, and delay in referral of the patients
with voice changes to otolaryngologists or head and neck
surgeons are strongly unfavorable for prognosis.8,9

Considering the importance of clinical-demographic data
in the incidence of LC, there is little information about their
influence on disease prognosis. Therefore, epidemiological
data present in literature clearly shows the need for more
information about the impact of these risk factors in LC
prognosis. This study presents our results of descriptive
epidemiology of LCs, with a special focus on risk factors
and prognosis influence on OS and DFS of the laryngeal SCC.

Materials and Methods

Study Design and Patient Population
Following approval from the Hospital Committee for
Research Involving Human Subjects (n. 12104/2011), a retro-
spective review of the patients referred to head and neck
oncology was performed. We analyzed one hundred and
seven patients’ records with the diagnosis code of LC at the
head and neck referral service over a period of 22 years
(1984–2006). The inclusion criteria were patients over
18 years old diagnosed with SCC of the larynx, while the
excluding criteria were previous history of tumor, doubt
about primary tumor origin and/or occult primary tumor,
previous cancer therapy and any other disease that can
interfere in the natural oncology course.

All information regarding age, gender, initial stage, time of
evolution, habits, educational levels, relapse and death were
collected, included and analyzed in this study. Habits analy-
sis was performed considering the number of cigarettes per
day, duration of habit and duration without the habit. The
consumption of alcohol was analyzed, taking into considera-
tion type, quantity per day, time duration of consumption,
and time duration without drinking. Gender, age, stage,
educational level and time of evolution were compared in
terms of OS and DFS.

Statistical Analysis
Habits analysis was performed in two stages. At first, the
interference of the presence of the habit (smoking, drinking,
and smoking and drinking together) was investigated with

regard to the survival of the patient, for which the log-rank
test was applied to the Kaplan-Meier curve. Secondly, the
Cox Regression test was applied to the gross value of daily
consumption and duration of habit.

Information relating the stagewas inserted after judicious
evaluation, intending to reduce its influence on the final
results. The TNM classification of malignant tumors (TNM)
evaluation was performed based on the Union for Interna-
tional Cancer Control (UICC) classification.11

The survival interval was a period of time from the
diagnosis of LC to death. Disease status was assessed using
clinical criteria at last follow-up. Kaplan-Meier analysis was
performed using the SPSS statistical package software Ver-
sion 17.0; (SPSS Inc., Chicago, IL, USA) with log-rank testing
for assessment of survival outcomes. Risk factor analysis was
performed using the Spearman rank correlation coefficient,
and the 2-tailed t-test for comparison of demographic data.
Statistical significancewas considered at p value < 0.05. The
Cox Regression test was applied to all variables.

Results

Descriptive Epidemiology
►Table 1 shows the clinical demographic data of all patients
included in this study. Maleswere predominant in this group
of patients (80.3%), with a mean age of 59.8 years (range 19–
81 years). Patient habits like smoking (91%) and drinking
(56%), with several cigarettes smoked per day and a habit
duration between 30 and 50 years and alcohol consumption
of 1 L of beverages a day for at least 30 years were found to be
the most prevalent habits associated with LC. Due to lack of
data, the smoking habit was evaluated in 103 patients. The
median of LC evolution reported by non-smoking patients
was 2 months; therefore, patients with smoking habits
presented 4 months of LC evolution in median. This differ-
ence was statistically significant when both groups were
compared (p ¼ 0.01).

The most frequent complaints associated with the onset of
symptoms for LC were dysphonia and dysphagia. Regarding
the time of evolution, up to 6 months was presented in 58% of
the patients and more than 6 months in 37%. Stages I and II
represented 49% of the patients, and stages III and IV corre-
sponded to 51%. Regarding educational, 12% of the subjects
were illiterate, 71% completed elementary education, 12%
completed high school, and therewas no data available for 5%.

Survival
For variables such as, age, gender, educational level and
evolution time, analyzed with the log-rank test, no statistical
significancewas found for OS. Advanced stage (III and IV)were
the only variable with a decrease in OS (p ¼ 0.02). Gender
presented a significant difference (p ¼ 0.04) only in DFS, in
which males presented a worse prognosis. Advanced stage
(III and IV)presentedadecreasedrate inDFSaswell (p ¼ 0.02).
Nevertheless, evolution time was not significant (p ¼ 0.05)
(►Table 2). Advanced stageswere associatedwith a significant
increase in the riskofdisease recurrence (83%) anddeath (68%)
in a 5-year period.
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The COX regression considering variables like habits, stages
andgender showedmale sex, smokers+drinkers and advanced
stages with higher risk of disease relapse in a 5-year period.
Patients that only smoke presented decreased risk of death
(OR ¼ 0.19; p ¼ 0.001), and there was a 2.85 times increased
riskofdeath fordrinkers associatedwithsmokinghabitaswell.
Despite the strong trend no significant difference in OS was
observed for advanced stages.

For DFS, smokerswithout drinking decreased risk of death
in 68% (OR ¼ 0.32; p ¼ 0.01) and advanced stage increased it
by 1.83 times, in the period evaluated (►Table 3). Surgery
was better therapy employed for prognosis in both OS and
DFS (p ¼ 0.001) and (p ¼ 0.005), respectively (►Table 4).

Kaplan-Meier plots with the analyses comparing habits,
stages and gender (log-rank and Cox regression tests) are
shown (►Fig. 1).

Discussion

Registrationof SCCof the larynx inpopulationdatabases varies
between regions and countries and can be under-registered if
the country hasproblems in notification of cases, as it happens
in Brazil. The most frequent complaints associated with the
onset of symptoms for larynx disease were dysphonia and
dysphagia. Usually, patients with these complaints were
referred by primary care physicians to a head and neck
surgeon. In this scenario, high-risk patientswithvoice changes
must be evaluated by these professionals, intending early
diagnosis and treatment of LC.9 However, most of the cases
(51%) in this study of 107 patients presented advanced stages
of disease at diagnosis, which remains a concern for public
health. These data bring awareness about the need of more
public politics for LC early diagnosis.

In this study, factors related to the number of cigarettes
smokedandalcohol intake,habitdurationandabstinence time
did not interfere with the evolution of the disease studied.
However, thepresence or absence of smokehabit demonstrate
differences in disease progression, with a faster manifestation

Table 1 Clinical-demographic data of laryngeal cancer patients

Variable Number (%)

Age (years)

Average 59.80

Median 61.00

SD 10.246 (19–81)

Gender

Male 86 (80.3)

Female 14 (13.08)

Smokers 94 (91)

Amount/day (2–60�) 10 6.5

20 43.0%

40 6.5%

Time (years) (1–70�) 30 8.4%

40 7.5%

50 8.4%

Total 103‡

Drink consumption (Beverages) 60 (56)

Amount (ml/day) 100 5.6%

(50–1000�) 200 6.5%

1000 8.4%

Time (years) 30 7.4%

(5–55�) 40 2.8%

50 2.8%

Total 107†

Abbreviations: SD, standard deviation; WI, without information.
�Variation found in patients’ charts.
†Total number of cases studied.
‡Total cases with data for evaluation of the variable.

Table 2 Age, sex, stage, educational level and evolution time in survival rates of laryngeal cancer patients (Log rank test)

Variable Overall survival Disease-free survival

S� SE 95% CI P S� SE 95% CI P

Age Until 60 37.23 3.44 30.48–43.98 0.39 27.48 3.65 20.32–34.63 0.09

Above 60 54.76 4.54 45.85–63.66 41.37 5.42 30.75–51.98

Gender Male 49.52 3.61 42.44–56.61 0.17 34.13 4.15 26.06–42.19 0.04

Female 47.40 6.38 34.89–59.91 42.66 6.66 29.60–55.73

Stage I þ II 60.15 4.32 51.68–68.63 0.02 45.15 5.32 34.72–55.57 0.02

III þ IV 34.05 3.45 27.28–40.81 24.43 3.49 17.59–31.27

Educational level None 37.58 6.63 22.04–48.72 0.59 35.38 6.80 22.04–48.72 0.84

1 54.94 3.92 32.95–49.06 41.01 4.11 32.95–49.06

2 36.84 6.44 16.58–45.10 30.84 7.27 16.58–45.10

Time of evolution < 6 m 38.26 3.13 32.12–44.40 0.07 29.23 3.29 22.76–35.69 0.05

> 6 m 59.75 5.25 70.06–49.44 51.25 5.52 40.42–62.07

Abbreviations: S�, survival; SE, standard error; CI, confidence interval. Bold number are statistically significant values.
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of disease in non-smoking patients. Recent epidemiological
studies reinforce the influence of tobacco smoking and alcohol
consumption asmajor risk factors for laryngeal carcinoma.8,12

Considering the amount of tobacco smoked in a day, Zuo et al8

showed, in their meta-analysis of observational studies, that
subjects who smoked for 40 or more years have 5 times more
risk than subjects who never smoked. Most of our subjects
smoked 20 cigarettes a day in a period between 30 and
50 years. In addition, smokers with lower risk of relapse and
death in a 5-year periodwhencomparedwithnon-smokers, as
we showed (only4 in this study), couldbeexplainedbygenetic
andmolecular alterations considered as adistinct pathological
entityand leading topoorprognosis; thus, this fact needsmore
investigation.13,14 Complementary, in the literature, more
relapses are observed in smokers as genetic alterations
remains in patients, even after quitting the habit, and the
presence of concept of field cancerization in these subjects is
very important.15,16Another factor is thatmost of the smokers
do not quit the habit, which increases the rate of second
primaries and decreases the OS. Thus, a key of primary
prevention is cessation of smoking habit for head and neck
cancer.17,18

In regard to socioeconomic status (SES) and survival,
some studies do indeed show an influence on prognosis,
although this effect is lost after accounting for other factors
like age, gender, TNM stage, smoking/alcohol.17 Our study
shows just 12% of subjects with high school completed, but
no evaluation about per capita income was performed.
Literature shows that a lower SES is associated with greater
smoking and alcohol consumption, comorbidity, and
advanced stages,9 therefore this population clearly needs

more education.18,19 Therefore, is relevant to consider that a
lower educational level is connected with delayed diagnosis
and poor self-care. Moreover, results from a recent research
provide compelling evidence in support of low educational
level as unfavorable prognostic factor for LC.10

Standard treatments available for LC are surgery, radio-
therapy and chemotherapy.19 From the data available, sur-
gery appears to be the method that is likely to result in the
best chance of a cure,20 especially if there is the possibility of
receiving adjuvant treatment postoperatively.21 Surgery is
the first treatment of choice in early stages of LC and is
considered more suitable for this stage. In advanced stages,
surgery is selected only for selected cases.22 Studies have
been shown that prognosis is better when surgery is the first
modality of choice.22,23 After surgery, the rehabilitation and
survival of these patients are difficult issues. In this moment
it is quite important to consider patient’s quality of life,
mainly in regard to vocal rehabilitation for patients who
undergone total laryngectomy. In the last years, tracheoeso-
phageal prosthesis (TEP) is considered the best option for
voice rehabilitation, even when compared with esophageal
and electrolarynx speech.16 However, some patients with
advanced LC and surgery indication desire organ preserva-
tion protocols even if it portends a worse outcome.

Considering this was not a prospective, regimented, or
randomized trial this study limitations should be different
treatment protocols received. This diversity was expected
because of long period of data collection. Nevertheless, most
of the patients were treated with surgery, which is consid-
ered the fastest therapy available for our institution and it is
consistent with literature recommendations22 which

Table 3 Multivariate Cox regression analysis of laryngeal cancer patients

Overall survival Disease-free survival

Factors OR (95% CI) P-value� OR (95% CI) P-value�

Gender (male) � � 2.64 (1.05–6.65) 0.04

Only Smokers 0.19 (0.08–0.48) < 0.001 0.32 (0.13–0.77) 0.01

Drinkers þ Smokers 2.85 (1.50–5.42) 0.001 � �
Stage (III þ IV) 1.68 (0.94–2.92) 0.08 1.83 (1.11–3.04) 0.02

Abbreviations: CI, confidence interval; OR, odds ratio.
�Cox proportional hazards model.

Table 4 Survival at 5 years after treatment employed for laryngeal cancer patients

Overall Survival Disease-Free Survival

Factors AS (months)
A less B

Final results AS (months)
A less B

Final results

χ2 P χ2 P

Su. X WSu. þ31.98 10.81 0.001 þ20.52 8.01 0.005

R X WR �14.34 0.17 0.68 �11.35 1.23 0.25

Ch X WCh �22.91 3.20 0.08 �18.80 3.10 0.08

Abbreviations: AS, average survival; Ch, chemotherapy; R, radiotherapy; Su, surgery; WCh, without chemotherapy; WR, without radiotherapy;
WSu, without surgery. Bold number are statistically significant values.
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Fig. 1 Kaplan-Meier plots of overall and disease-free survival (Log-Rank and Cox-regression test), (A) and (C) Comparing male gender versus
female gender, with decreased overall survival (OS) and disease-free survival (DFS) for men, and statistical significance for DFS (p ¼ 0.04); (E) and
(G) comparing stages I þ II versus stages III þ IV, showed no significant decrease OS (p ¼ 0.08) and significant DFS (p ¼ 0.02) for advanced
stages (III þ IV); (B) comparing smokers versus non-smokers (without habit) that presented decreased OS (p ¼ 0.003); (F) and (H) comparing
absence of habits versus both factors (smoker and drinking) versus one habit (only smokers) show significant difference among the three
condition, with the worst results for non-habits OS (p ¼ 0.001) and DFS (p ¼ 0.005); (D) comparing alcohol consumption versus no alcohol
consumption, results showed decreased DFS for alcoholic (p ¼ 0.002).
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implies in a better prognosis. After considering the therapies
employed and the final prognosis, further studies reported
significant outcome benefit in OS of patients with T4a and
stage IV LC who underwent total laryngectomy.14,16 Despite
the limitations of this study this is the first study in Brazilian
population to show impact of tobacco, alcohol and advanced
stages in survival of LC patients. All the patients still bene-
fited from formal multidisciplinary treatment planning.
Thereby, further studies with larger groups and longer
follow-up periods are needed to perform a more accurate
evaluation of these risk factors for LC and its impact on
prognosis.

Conclusion

In conclusion, this study revealed that the stage of disease
and positive history of alcohol consumption can affect the
survival rate of the patient. As the stage of disease is
associated with survival of LC, it seems beneficial to encou-
rage people to do screening. Additionally, public health
politics focused on population education about these risk
factors and access to enhanced medical services for early
diagnosis and treatment have to be encouraged to improve
the survival rates.
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