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Abstract
Objective: To analyze the characteristics of patients with lung cancer. Methods: A retrospective descriptive study 
of patients receiving a histopathological diagnosis of lung cancer between 1995 and 2002 in the city of Manaus, 
Brazil. Data were collected from the medical archives of three hospitals. Statistical analyses were carried out, 
and survival curves were generated by means of an actuarial estimator. Results: Of the 352 patients selected, 
262 (74.4%) were male and 90 (25.6%) were female. The mean age was 62 years. The following histological 
types were identified: squamous cell carcinoma, 62.8%; adenocarcinoma, 24.7%; small cell carcinoma, 9.1%; and 
large cell carcinoma, 3.4%. The most common stages were stages IIIB and IV, in 45% and 21.5%, respectively. Of 
the total sample, 73.4% were submitted to treatment. Of these, 51.4% underwent radiotherapy; 16.6%, surgery; 
15.8%, chemotherapy; and 16.2%, radiotherapy in association with chemotherapy. Cumulative survival rates were 
low: three-year survival was 6.5%, and five-year survival was 3.5%. Conclusions: In this group of patients with 
lung cancer, survival rates were considerably lower than those reported in the literature. This might be attributable 
to the limited access to the specialized health care system and the advanced stage of the disease at diagnosis.
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Resumo
Objetivo: Analisar as características de pacientes com câncer de pulmão. Métodos: Estudo retrospectivo e descri-
tivo dos pacientes com diagnóstico histopatológico de câncer de pulmão entre 1995 e 2002 em Manaus (AM). Os 
dados dos pacientes foram coletados nos arquivos médicos de três hospitais. As análises estatísticas foram reali-
zadas, e as curvas de sobrevida geradas a partir do estimador atuarial. Resultados: Dos 352 pacientes selecionados, 
262 (74,4%) eram do sexo masculino e 90 (25,6%) do feminino. A média de idade foi de 62 anos. Os seguintes 
tipos histológicos foram encontrados: carcinoma de células escamosas, 62,8%; adenocarcinoma, 24,7%; carcinoma 
de pequenas células, 9,1%; e carcinoma de grandes células, 3,4%. Os estádios IIIB e IV foram os mais comuns, 
com uma frequência de 45% e 21,5%, respectivamente. Da amostra total, 73,4% foram submetidos a tratamento. 
Desses, 51,4% foram submetidos à radioterapia; 16,6%, à cirurgia; 15,8%, à quimioterapia; e 16,2%, à radioterapia 
associada à quimioterapia. Os níveis de sobrevida acumulada foram baixos: a sobrevida em três anos foi de 6,5% 
e a sobrevida em cinco anos foi de 3,5%. Conclusões: Este grupo de pacientes com câncer de pulmão apresentou 
uma sobrevida muito pequena, divergindo dos resultados encontrados na literatura. Isto é provavelmente decor-
rente da dificuldade de acesso ao sistema de saúde especializado e do estágio avançado do diagnóstico. 
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Introduction

Worldwide, lung cancer is one of the most 
common types of neoplasia and surpasses all 
others in terms of mortality rates.(1,2) The annual 
increase in the incidence of lung cancer is 2%, 
corresponding to 1.2 million new cases annually.(3) 
In Brazil, lung cancer is the second most common 
type of cancer among men and the fourth among 

women. The National Cancer Institute estimates 
that there were 27,270 new cases nationwide in 
2008, 630 occurring in the state of Amazonas 
(360 in the state capital of Manaus alone). Of 
those, 61.7% will have occurred in males and 
38.2% will have occurred in females, showing 
that this type of cancer affects men more often 
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State Health Department database. When neces-
sary, this information was obtained from the 
family members of patients.

The classification of lung cancer used was that 
recommended by the World Health Organization 
in 1999.(6) Patients were classified using the 
tumor-node-metastasis staging system.(7) After 
receiving a histopathological diagnosis of lung 
cancer, patients underwent computed axial 
tomography of the chest, abdomen and skull, as 
well as bone scintigraphy, in order to determine 
staging.

The inclusion criteria were availability of 
data regarding histopathological examination 
with specific diagnosis and availability of data 
regarding patient survival.

The present study was approved by the Ethics 
in Research Committee of the Federal University 
of Amazonas.

Data were analyzed using the program Epi 
Info for Windows 2004, version 3.2, and the 
results are presented in life tables. The survival 
rates were calculated by means of actuarial 
analysis, thereby generating all survival curves 
for the patients with lung cancer in the city of 
Manaus during the study period. The survival 
curves were stratified by staging, gender, 
treatment (yes/no), histological type, type of 
treatment and surgical treatment (yes/no). The 

than women, at a ratio of 1.6:1.(4) The country 
presents significant regional differences, having 
large areas that are quite underdeveloped, areas 
that are developed and areas where the two 
conditions can be found. These regions present 
a broad range of cancer mortality rates. In the 
southern and southeastern regions, the rates are 
higher but in decline, whereas they are lower 
but on the rise in the northern and northeastern 
regions.(2) Lung cancer is characterized by low 
survival rates, five-year survival being approxi-
mately 15%. One of the reasons for these low 
rates is that most patients are diagnosed when 
the disease has already become advanced, locally 
or disseminated, since early-stage lung tumors 
are asymptomatic. Despite all efforts to reach 
an early diagnosis and develop more effective 
treatments, this situation has changed little over 
the years.(5)

There are no data in the literature regar-
ding the characteristics of patients with lung 
cancer in the northern region of the country, 
and the present study was therefore carried out 
as a means of redressing this lack. The primary 
objective of the study was to analyze the charac-
teristics of cases of lung cancer in a group of 
patients in the city of Manaus.

Methods

This was a retrospective descriptive study of 
cases of lung cancer treated between January of 
1995 and December of 2002 at the Portuguese 
Beneficent Society Getúlio Vargas University 
Hospital or at the Amazonas State Foundation 
Center for Cancer Research, Prevention, 
Education and Treatment. These two hospitals 
are the only treatment centers for patients with 
cancer in the city of Manaus.

Data were collected from the patient medical 
charts on file at the hospitals mentioned above. 
The following aspects were investigated: epide-
miological profile; tobacco intake; histological 
type; staging; treatment; and survival. The 
tobacco intake obtained from the medical charts 
was calculated based on patient-reported infor-
mation: the number of cigarettes smoked per 
day (20 cigarettes = 1 pack) was multiplied 
by the number of years of smoking in order 
to determine the number of pack-years (e.g., 
2 packs/day for 1 year = 2 pack-years). The dates 
of death were obtained preferably by analyzing 
the medical charts or by searching the Amazonas 

Table 1 - Distribution of patients diagnosed with lung 
cancer in the city of Manaus, Brazil, by histological 
type.

Histology n %
Squamous cell carcinoma 221 62.8
Adenocarcinoma 87 24.7
Small cell carcinoma 32 9.1
Large cell carcinoma 12 3.4
Total 352 100.0

Table 2 - Distribution of patients diagnosed with 
lung cancer in the city of Manaus, Brazil, by staging.

Staging n %
Stage IA 0 0.0
Stage IB 18 8.6
Stage IIA 0 0.0
Stage IIB 22 10.5
Stage IIIA 30 14.4
Stage IIIB 94 45.0
Stage IV 45 21.5
Total 209 100.0
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patients who underwent surgery, 4.9% in those 
who underwent chemotherapy, 2.9% in those 
who underwent radiotherapy and 0% in those 
who underwent chemotherapy in association 
with radiotherapy. There was a statistically signi-
ficant difference in terms of survival between 
patients who underwent treatment and those 
who did not (p = 0.0005), as well as between 
patients who underwent surgical treatment and 
those in whom another treatment modality was 
applied (p = 0.005; Figure 3).

Discussion

Among all types of cancer, lung cancer 
presents one of the lowest survival rates, which 
varies according to the population studied. In 
studies conducted in North America, Europe, 
South America and Greece, lung cancer survival 

number of deaths observed in each group was 
compared using the log-rank test and Pearson’s 
chi-square test (the level of significance being 
set at 5%).

Results

Of the 441 patients initially diagnosed with 
lung cancer, 352 met the inclusion criteria, 
since the data related to 89 patients included 
information regarding specific histopatholo-
gical examination but not regarding survival. 
Of those 352 patients, 262 (74.4%) were male 
and 90 (25.6%) were female. The means age was 
62 years.

Information regarding smoking was found 
in the medical charts of 180 patients, and, of 
those, 172 (95.6%) were smokers. The mean 
tobacco intake was 46 pack-years.

The following histological types were iden-
tified (Table 1): squamous cell carcinoma, in 
62.8%; adenocarcinoma, in 24.7%; small cell 
carcinoma, in 9.1%; and large cell carcinoma, in 
3.4%. The most common stages were stages IIIB 
and IV, in 45% and 21.5%, respectively (Table 2). 
Of the total sample, 73.4% were submitted to 
treatment. Of those, 51.4% underwent radio-
therapy, 16.6% underwent surgery, 16.2% 
underwent radiotherapy combined with chemo-
therapy and 15.8% underwent chemotherapy 
alone.

As shown in the probability curve (Figure 1), 
the mean survival was 11.7 months, three-year 
survival was 6.5%, and five-year survival was 
3.5%.

In men and women, five-year survival was 
4.3% and 3.1%, respectively. However, this diffe-
rence was not significant (p = 0.78).

Five-year survival rates for stages IB, IIB, 
IIIB and IV were 19.8%, 4.5%, 5.6% and 0%, 
respectively (Figure 2), the difference between 
stages IB and IIB being statistically significant 
(p = 0.014).

Mean five-year survival was 4% in patients 
with squamous cell carcinoma, 4.7% in those 
with adenocarcinoma and 0% in those with 
small cell carcinoma or large cell carcinoma. 
There was no statistical difference among the 
histological types (p = 0.8127).

Survival was 4.5 times higher in patients 
who were submitted to some type of treatment 
than in those who were not. As a result of the 
treatments used, five-year survival was 15.5% in 
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Figure 1 - Survival probability curve for a sample of 
352 patients with lung cancer in the city of Manaus, 
Brazil.
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Figure 2 - Survival probability curves for patients 
with lung cancer in the city of Manaus, Brazil, by 
staging.
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Smoking constitutes the principal trigger for 
lung cancer, accounting for one in four deaths 
from lung cancer among European men.(18) 
However, most physicians do not investigate 
tobacco intake in patients with lung cancer. 
Approximately 88% and 71% of all lung cancer 
deaths are related to the smoking habit in men 
and women, respectively. In the present study, 
nearly all of the patients (95.6%) were smokers. 
Mortality rates among women have been incre-
asing in recent decades, whereas those among 
men have declined, reflecting the historic 
gender-related differences in tobacco consump-
tion trends.(18) A seven-decade retrospective 
study showed that smoking reduction consti-
tutes an important measure to increase survival 
rates.(19)

At the time of lung cancer diagnosis, appro-
ximately 50% of patients present stage IV, 30% 
present stage III and 10% present stage I or II.(3) 
In our study, most patients (66.5%) were classi-
fied as having advanced stage tumors (stage IIIB 
or IV) at diagnosis, which might account for the 
low survival rates.

The influence of staging on patient survival 
can be better observed when survival rates are 
calculated by stage. Stage I survival rates range 
from 16 to 95 months, stage II survival rates 
range from 9 to 78 months, stage III survival 
rates range from 7 to 33 months and stage IV 
survival rates range from 3 to 19 months.(10,20) In 
our study, we observed that the stages presenting 
the best prognosis corresponded to only 19.1% 
of the cases, whereas most patients (80.9%) 
presented stages III or IV, drastically affecting 
the survival rates.

In general, lung cancer does not present 
uniform behavior, thereby involving various 
histological types with different biological 
activity and different degrees of aggressive-
ness. Therefore, awareness of the histological 
type involved and the anatomical extent of the 
neoplasm are of utmost importance for selecting 
the appropriate treatment and for obtaining 
better patient survival rates.

In our sample, the evaluation of survival in 
non-small cell carcinoma reveals that large cell 
carcinoma is responsible for the lowest rates, 
as has also been reported by various other 
authors.(9,11,21) In such cases, the probability of 
patients whose tumors were resected presen-
ting  temporary cure ranges from 60% to 80%, 

rates were found to be 15.5%, 10.8%, 14% and 
18.75%, respectively. Therefore, it is possible 
to observe that lung cancer is an extremely 
aggressive type of cancer, with low survival 
rates. When survival among different types of 
lung cancer is studied, bronchogenic carci-
noma is identified as the type presenting the 
worst prognosis.(6,8) This has also been reported 
in studies conducted in European countries.(9,10) 
In the Americas, five-year survival rates as high 
as 28% are found.(11,12) Although the survival 
rates for lung cancer obtained in our study 
were lower than those observed in most of the 
studies found in the literature, a study of the 
indigenous population in Australia reported a 
survival rate similar to that found in our study, 
in which the five-year survival rate was only 
5.2%.(13)

Some authors have reported that women with 
lung cancer present higher survival rates than do 
men, regardless of stage at diagnosis, cell type 
or treatment instituted.(14) In addition, when 
evaluating only patients who underwent resec-
tion, better survival rates are identified among 
women, especially those whose tumors were 
classified as stage I at the time of the opera-
tion.(15,16) There was no gender-related statistical 
difference in terms of overall survival rates in 
our sample, a finding that is in agreement with 
those of other authors.(5,17)
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Figure 3 - Survival probability curves for the patients 
with lung cancer in the city of Manaus, Brazil, by type 
of treatment (n = 259).
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After receiving surgical treatment, most patients 
with lung cancer in stages T1 or N1 present 
better prognoses than do patients with stage 
IIIB or IV tumors.(28) In contrast, in our study, 
five-year survival for patients who underwent 
surgery was below 16%, much lower than that 
found in other studies. This discrepancy could 
be explained by the preoperative understaging.

The combination of radiotherapy and 
chemotherapy has been shown to improve life 
expectancy of patients classified as having stage 
III tumors. The great technical advances in radio-
therapy, together with the development of drugs 
with the same therapeutic effect and fewer side 
effects, are also noteworthy.(22)

Radiotherapy, despite having lower effi-
cacy than does surgery, can provide favorable 
results, especially in patients who undergo 
radical radiotherapy.(29) As previously mentioned, 
chemotherapy alone is typically used in advanced 
cases, survival rates therefore being low in such 
cases. In addition to the improvement in quality 
of life, despite the side effects of the chemo-
therapeutic agents, the mean survival rate in 
responsive patients has been reported to be as 
high as 15 months,(30) slightly higher than that 
found in our study (11.7 months).

The great number of patients referred for 
radiotherapy in the present study can be explained 
by the fact that, during a seven-year period 
(1995-2002), there was no thoracic surgeon 
at the Foundation Center for Cancer Research, 
Prevention, Education and Treatment.

The present study has limitations because it 
was a retrospective study. However, it surely reve-
aled our current situation regarding lung cancer. 
Attempts at improving survival of patients with 
lung cancer include the restructuring of the 
health care system, with availability of equip-
ment and the development of human resources, 
so that this disease, whose mortality rates are so 
high, can be detected earlier.

In conclusion, we found that, in the group 
of patients studied, unlike in most patient 
populations evaluated in recent studies in the 
literature, squamous cell carcinoma was the 
most common type of neoplasia. In this group 
of patients with lung cancer studied in the city 
of Manaus, survival rates were quite low. This 
might be attributable to the advanced stage of 
the disease at diagnosis, which is a result of the 
limited access to the health care system.

so that, according to the initial presentation 
of the tumor, there can be local recurrence or 
distant metastasis, thereby contributing to the 
low survival rates mentioned.(22)

Clinical and pathological staging of non-
small cell carcinoma, however, have presented 
discrepancies. It has been observed that higher 
clinical stages translate to greater discrepancies, 
with a kappa index of 0.74 (IA) and 0.33 (IB). 
A retrospective study, involving 180 patients, 
demonstrated that the concordance between 
clinical and pathological staging was 77% for 
stage IA, 51.6% for stage IB, 42.2% for stage IIB 
and 33.3% for stage IIIB. In addition, 26% of 
the patients were understaged regarding lymph 
node involvement. Such clinical understaging, 
as well as the less common overstaging, can 
affect survival rates among patients with lung 
cancer.(23) The low survival rates found in our 
study might be related to the understaging of 
patients.

Squamous cell carcinoma typically presents 
the highest survival rates and has been shown 
to constitute the most common cell type,(9,11,20) 
which corroborates our findings. However, in 
recent decades, adenocarcinoma, which is the 
histological type with the best prognosis among 
women,(21) has presented an increasing inci-
dence, surpassing that of the squamous type in 
various studies in the literature.(15) Studies have 
concluded that the increased incidence of the 
former was due to changes in smoking beha-
vior and in the type of cigarettes. The increased 
production of nitrogen oxides contributes to the 
increased formation of tobacco-specific nitro-
samines, constituting a possible factor for the 
increased incidence of adenocarcinoma. In expe-
riments on rats, these nitrosamines induced lung 
carcinoma, predominantly adenoma and adeno-
carcinoma.(24)

The modern staging systems require precision, 
since physicians tend to base their recommen-
dations for surgery, as well as for neoadjuvant 
and adjuvant treatment, on the staging classi-
fication.(1)

Among the treatments used, surgery with 
the intent to cure—indicated for stages I and 
IIA/B—(15) is the one with the best results in 
terms of survival,(25) with five-year survival rates 
ranging from 50% to 80% in stage I, from 35% 
and 50% in stage II(14) and reaching up to 70.8% 
when such treatment is possible in stage IA.(26,27) 
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