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Abstract

Lung cancer represents the leading cause of cancer mortality worldwide, accounting for ~1.2 million
deaths each year. Improving survival in lung cancer is a major challenge for modern oncology
considering that 5-year survival remains < 15%, across all stages of the disease with < 7% of patients
alive 10 years after diagnosis. About 85% to 90% of lung cancers are non-small-cell lung cancer
(NSCLC). Lung cancer is the leading cause of cancer-related mortality in Macedonia with more than
900 newly diagnosed lung cancer patients per year. The motive for undertaking the study was
precisely the lack of adequate statistical data on treatment outcomes and survival rates of non-smal-
cell lung cancer patients in the country. The main goal was to provide an assessment of progression-
free survival and overall survival in NSCLC patients treated at UCRO-Skopje, over the past three
years: 2009-2011. The research represents a follow-up study. The study was based on filling in
forms for an epidemiological analysis of PFS and OS in NSCLC patients. These forms contain
demographic, clinical and histological data, as well as dates of diagnosis, treatment initiation and
outcomes. Data were collected from patient files for a period of three years (2009—2011), collected
through the registration of each NSCLC patient treated in the period of the investigation. The
statistical series were analysed by determining the ratio, proportions, chi-square and Student t-test
and survival analysis. The study included 1002 patients with NSCLC treated at the UCRO, of whom
859 were males and 137 were females, and 0.6% missing data for gender. The average age of
patients was 60.4 = 9.0 y., min. of 19 y., max. of 85 y. Most of the patients were smokers- 86.9%.
The dominant stage in NSCLC was stage IV, with 36.3%, followed by IIIA 17.5%, stages IIIB and
[IB with 13.6% and so on. In the examined group of patients the most common subtype was 56.9%
with planocellular, 28.2% with adenocarcinoma, large-cell with 7.7% and missing / no closer
subtype 7.2%. Median survival from diagnosis to the last check-up/death was 6.2 m. 25% of patients
with NSCLC from diagnosis to the last check-up/death died in the first 2.5 m and 25% survived
more than 11.1 m. Median survival from treatment outset to the last check-up/death was 5.4 m. 25%
of patients with NSCLC survived for two months from the outset of treatment to the last check-
up/death and 25% survived for more than 10.8 m. In the course of the study we found that the
median survival in 2009, 2010 and 2011 differed from the diagnosis to the last control/death. In
2009, median survival was 7.5 m and we registered a statistically significantly longer survival
compared to 2010 — 6.1 m, and 2011 — 5.4 m. Similar data and conclusions were received in cal-
culating the survival from therapy to the last check-up/death. Median survival in 2009 was 6.2 m and
this is a statistically significant longer survival compared with 2010 (5.9 m) and 2011 (4.6 m). The
results indicate that compared with international data patients with NSCLC had a shorter life of
survival.We hope that this study will help to improve the future treatment of non-small-cell lung
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cancer patients through optimizing the treatment for every single patient, which will help in longer
patient survival. Precise determination of these data provides for a proper selection of the best
treatment option and optimized therapy for every patient.

Key words: non-small-cell lung cancer, epidemiology, survival.

Introduction

According to the World Health Organiza-
tion (WHO), lung cancer is the leading cause of
cancer-related deaths in both men and women.
There are more than 1.2 million new cases of
lung and bronchial cancer each year world-
wide, causing approximately 1.1 million deaths
annually [1-3]. In Europe, it is estimated that
there were approximately 381,500 new cases of
lung cancer in 2004, with an average 341,800
deaths, that is 936 deaths every day. Lung can-
cer is reported to be the single largest cause of
cancer deaths in the world, responsible for 18.7
percent of all cancer deaths. An estimated 1.6
million new lung cancer cases are diagnosed
worldwide each year. The highest incidence rates
in males are observed in Central/Eastern and
Southern Europe (57 and 49 per 100,000, re-
spectively), whereas in women the highest rates
are found in Northern Europe (36 per 100,000).
Five-year survival rates of lung cancer patients
have only slightly improved over the past
decade and remain low at 10% [4-5].

Lung cancer represents the leading cause
of cancer mortality worldwide, accounting for
~ 1.2 million deaths each year. Improving sur-
vival in lung cancer is a major challenge for
modern oncology considering that 5-year survi-
val remains < 15%, across all stages of the dise-
ase with < 7% of patients alive 10 years after dia-
gnosis. Because of the difficulties in significan-
tly improving survival in locally advanced and
metastatic non-small-cell lung cancer (NSCLC),
diagnosis and treatment of early stages theore-
tically represent the most consistent possibility
of modifying the outcome of NSCLC in terms
of disease-free and overall survival [6].

The survival rate depends on the stage at
which the cancer is diagnosed and what treat-
ment option is adopted. The survival time expe-
rienced by an individual patient may be much
higher or lower, depending on the specific pa-
tient and the tumour characteristics. The average
survival for a patient with advanced NSCLC

after relapse is only four months and only if
treated with the best supportive care (BSC).
Although various chemotherapeutic agents were
developed in the late 1980s and 1990s, plati-
num doublet therapy seems to reach a therape-
utic plateau with an objective response rate of
30-40% and median survival time (MST) of
8—10 months for patients with stage IIIB or IV
disease [7].

The development of EGFR-TKIs and the
discovery of EGFR gene mutations have provi-
ded a great opportunity to develop individualli-
zed therapies for lung cancer. Therefore, today
it is possible to individualize treatment of lung
cancer by selecting patients according to EGFR
mutational status, histological type of lung can-
cer, age, gender, smoking history and other bio-
markers. Many retrospective analyses suggest
that certain subsets of patients may derive a gre-
ater benefit than others, e.g. patients with ade-
nocarcinoma histology, Asian origin, female gen-
der, or absence of smoking history have a gre-
ater benefit with EGFR-TKIs. However, the cli-
nical benefit seen with TKIs is not limited only
to patients with these clinical characteristics.
Deselecting patients from certain subgroups
means that some patients who may derive be-
nefit would be excluded from treatment [8—17].

Lung cancer is the leading cause of can-
cer-related mortality in Macedonia with more
than 900 newly diagnosed lung cancer patients
per year [18]. The high mortality is mainly
because the majority of NSCLC cases are diag-
nosed at an advanced stage, then the early deve-
lopment of systemic disease, resistance to cur-
rently available treatment strategies and unavai-
lable novel treatment options for NSCLC [19].

It would be possible to individualize
treatment of lung cancer in the Republic of
Macedonia, by selecting patients according to
EGFR mutational status, other biomarkers and
clinical characteristics. Personalized therapy
based on clinical, histological and molecular
factors will improve patient outcomes. Because
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of all this, there is a need for verification and
in-depth analysis of epidemiological character-
ristics and clinical outcomes of non-small—cell
lung cancer patients, a need that is rapidly gro-
wing and becomes an important factor in treat-
ment selection and treatment outcomes [19].

Motive

The motive for undertaking the study was
precisely the lack of adequate statistical data on
treatment outcomes and survival rates of non-
small-cell lung cancer patients in the country.
We hope that the study will provide data for the
epidemiological and histological characteristics
of lung cancer in Macedonia, and clinical out-
comes of lung cancer patients treated in Mace-
donia, which data will be very useful in the
future planning and organization of health care,
improving diagnosis, histological assessment
of disease and selection of the most appropriate
treatment option for each patient suffering from
non-small-cell lung cancer.

Goals

The main goal was to provide assessment
of progression-free survival (PFS) and overall
survival (OS) in non-small-cell lung cancer pa-
tients, treated at the University Radiotherapy
and Oncology Clinic (UCRO), Skopje, for the
period of the past three years: 2009-2011.

Our mission was to understand and ana-
lyse the specific characteristics of lung cancer,
particularly non-small-cell lung cancer (NSCLC),
and their correlation with progression-free sur-
vival (PFS) and overall survival (OS) in non-
small-cell lung cancer patients in Macedonia,
and help to improve the future treatment of
non-small-cell lung cancer patients through opti-
mizing the treatment for every single patient.

Precise determination of these data pro-
vides a proper selection of the best treatment
option and optimized therapy for every patient.

Material and methods
The research represents a follow-up
study, which was developed at the UCRO

Skopje. The study is based on filling in forms
for the epidemiological analysis of PFS and OS
in non-small-cell lung cancer patients in Mace-
donia. These forms contain demographic data
(patient age at the time of diagnosis, gender,
smoking status), clinical and histological data
(NSCLC staging-TNM classification, subtype
of NSCLC), as well as dates of diagnosis, treat-
ment initiation and outcomes. Data were col-
lected from patient files for a period of three
years (2009-2011), collected through the regi-
stration of each NSCLC patient treated in the
period of the investigation. The study was con-
ducted by doctors — specialists in radiotherapy
and oncology — filling in the data for non-
small-cell lung cancer (NSCLC) patients trea-
ted at UCRO Skopje in the past 3 years in the
forms for epidemiological analysis of PFS and
OS of NSCLC patients in Macedonia.

The statistical series were analysed by
determining the ratio of relations, proportions
and ratios. Statistical significance between the
detected differences was determined by the chis-
quare test and Student t-test. We used Survival
Analysis: Kaplan & Meier curve, comparing
two samples, comparing multiple samples and
Proportion Hazard (Cox) regression. The results
are shown in graphs and in tables.

Results

The study included 1002 patients with
NSCLC treated at the Radiotherapy and Onco-
logy Clinic, Skopje, of whom 859 (85.7%)
were males and 137 (13.7%) were females, and
0.6% missing data for gender (Table 1). The per-
centage difference registered between the sexes
was statistically significant for p = 0.00000.

The average age of patients was 60.4 = 9.0,
minimum 19, maximum 85, median 60 and 58
mode. The average age of male patients was
60.8 £ 8.9 y., minimum 19, maximum 85, me-
dian 61. The average age of the female patients
was 57.5 £ 8.8, minimum 33, maximum 74, me-
dian 58. The percentage difference between the
genders registered (the Mann-Whitney U test) was
statistically significant for p = 0.000234 (Tablel).
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Table 1
Distribution of gender, age, smoking, stage, subtype, average time from diagnosis-treatment
and diagnosis-last check-up
Sex n (%)
Men 859 (85.7)
Women 137 (13.7)
Missing 6 (0.6)
Average of age 604y minimum 19y maximum 85 y + St.Dev. 9.0
Men 60.8y minimum 19y maximum 85 y + St.Dev. 8.9
Woman 575y minimum 33y maximum 74 y + St.Dev. 8.8
Smoking yes n (%) no n (%) missing n (%)
total 871 (86.9) 51(5.1) 80 (8.0)
Men 790 (92.0) 13 (1.5) 56 (6.5)
Women 80 (58.4) 38 (27.7) 19 (13.9)
Stage NSCLC n (%)
1A 12 (1.2)
IB 72 (7.2)
A 54 (5.4)
1B 136 (13.6)
1A 175 (17.5)
1B 136 (13.6)
v 364 (36.3)
Missing 53(5.3)
Subtype NSCLC n (%)
planocelullar 570 (56.9)
adenocarcinoma 283 (28.2)
Large cell 77 (7.7)
missing/no closer subtype 72 (7.2)

Average time diagnosis-treatment

1.3m minimum 0.03 m maximum 31.5 m + St.Dev. 2.3
Average time diagnosis-last check up/death

8.5m minimum 0.0 m maximum 62.9 m + St.Dev. 8.9
Patients who reached n (%)
Therapy 995 (99.3)
1 progression 357 (35.6)
II progression 87 (8.7)

Most of the patients in the group, 86.9%,
were smokers — 92.0% of male were smokers
and 58.4% of the women smoked. The percen-
tage difference registered between the genders
in terms of smoking was statistically significant
for p = 0.0000 (Table 1). NSCLC were registered
in patients who did not smoke — 5.1% of the total
group, 1.5% of males and 27.7% of females.

The dominant stage in NSCLC was stage
IV, 36.3%, followed by IIIA, 17.5%, stages
IIIB and IIB, 13.6%, stage IIA, 5.4%, 1A —
1.2% and IB — 7.2% (Table 1)

In the examined group of patients the most
common subtype was planocelullar, 56.9%, then
28.2% with adenocarcinoma, 7.7%, with large
cell and 7.2% missing/no closer subtype The
percentage difference registered between pla-
nocelullar subtype versus other modes of sub-

types was statistically significant for p = 0.0000
(Table 1). The most common subtype was pla-
nocelullar subtype, represented in 60.0% in the
males patients, but in the female patients the
most common subtype was adenocarcinoma —
46.0%.

In 5.9% (59) of the total number of pa-
tients the date of diagnosis or date of treatment
was missing. In 180 (18.0%) of the patients the
date of diagnosis and treatment were the same,
and for that reason it was not possible to deter-
mine their average time from diagnosis and
treatment initiation to the last check-up/death.

The average time from diagnosis to the-
rapy in the test period was 1.3 £ 2.3 m, with a
median of 0.6, minimum 0.03 and maximum of
31.5 m. (Table 1)
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In 5.0% of the total number of patients
the data of diagnosis and in 0.6% that of the date
of last check-up were missing; they were exclu-
ded from further analysis. 0.7% of patients had
the same date of diagnosis, date of treatment
starting and date of final check-up/death.

The average time from diagnosis to the
last check up/death in the test period was 8.5 £
8.9 m, minimum 0.0 and maximum 62.9 m.
(Table 1) The average time from diagnosis to
the last check-up/death in 2009, was 11.4 +
11.2 m, with a median of 7.5 m., minimum of
0.0 and maximum of 62.9 m. The average time
from diagnosis to the last check-up/death in 2010
was 8.1 + 7.2 m, with a median of 6.1 m., mini-
mum of 0.0 and maximum of 32.7 m. The ave-
rage time from diagnosis to the last check
up/death in 2011 was 6.3 £ 4.9 m, with a me-
dian 5.4 m., minimum 0.0 and maximum of

1.2

35.8 m. According to the Analysis of Variance
test, the difference between the average time in
the investigation period — years from diagnosis
to the last check-up/death — is statistically sig-
nificant — F = 3270769, p = 0.000000. The Tukey
HSD test, that gives an individual difference in
the average time from diagnosis to the last con-
trol, is statistically significant between 2009
versus 2010 and 2011 (p = 0.000023 and p =
0.000022).

Median survival is the amount of time at
which 50% of people with a condition will
have died, and 50% are still alive. Median sur-
vival from diagnosis to the last check-up/death
was 6.2 m.

25% of patients with NSCLC from diag-
nosis to the last check-up/death died in the first
2.5 m. and 25% survived for more than 11.1 m.
(Graph 1).
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Graph. 1 — Kaplan-Meier curve of overall survival from diagnosis to last check-up/death

25% of patients with NSCLC in 2009 died
in the first 3.2 m. from diagnosis to the last
check-up/death. 50% of all patients survived
7.5 m., and 25% survived for more than 15.9 m.
25% of patients with NSCLC in 2010 died in
the first 2.1 m. from diagnosis to the last check-
up/death. 50% of all patients survived for 6.1
m., and 25% survived for more than 11.5 m.
25% of patients with NSCLC in 2011 y., die
first 2.3 m., from diagnosis to the last check-
up/death. 50% of all patients survived for 5.4 m.,
and 25% survived for more than 8.8 m. (Graph
2). We registered a statistically significant as-
sociation between survival and year of diag-
nosis (Chi-square = 24.80371, p = 0.0000).

During the research no significant stati-
stical difference was registered in survival bet-
ween the two sexes and survival between smo-
kers and non-smokers for p > 0.05 (Long-Rank
test). And we did not register any statistically
significant association between survival and the
subtype of NSCLC from diagnosis to the last
check-up/death (Chi-square = 3.873038, p =
0.14427). Nor did we register any statistically
significant association between survival and the
age of the patients from diagnosis to the last
check-up/death (Chi-square = 8.376454, p =
0.07875).

25% of patients with stage IV NSCLC
died in the first 1.9 m. from diagnosis to the
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Graph. 2 — Kaplan-Meier curve of overall survival from diagnosis to last check-up/death by year of diagnosis

last check-up/death. 50% of all patients survi-
ved for 5.2 m., and 25% survived for more than
9.7 m. (Graph 3).

25% of patients with stage IIIA NSCLC
died in the first 2.4 m. from diagnosis to the
last check-up/death. 50% of all patients survi-

ved for 6.2 m., and 25% survived for more than
12.3 m. 25% of patients with stage I[IIB NSCLC
died in the first 2.9 m. from diagnosis to the
last check-up/death. 50% of all patients survi-
ved 6.5 m., and 25% survived for more than
10.1 m. (Graph 3).
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Graph. 3 — Kaplan-Meier curve of overall survival from diagnosis to last check-up/death by stage

25% of patients with NSCLC stage 1A
died in the first 3.5 m. from diagnosis to the
last check-up/death. 50% of all patients survi-
ved for 7.6 m., and 25% survived for more than
14.8 m. 25% of patients with NSCLC stage IIB
died in the first 2.9 m from diagnosis to the last
check-up/death. 50% of all patients survived
for 7.1 m., and 25% survived for more than
14.4 m. (Graph 3).

25% of patients with stage IA NSCLC
died in the first 3.7 m. from diagnosis to the last
check-up/death. 50% of all patients survived for
6.8 m., and 25% survived for more than 15.8 m.
25% of patients with stage IB NSCLC died in the
first 2.2 m. from diagnosis to the last check-

up/death. 50% of all patients survived for 7.3 m.,
and 25% survived for more than 16.1 m. (Graph
3). We registered a statistically significant associ-
ation between survival and stage of NSCLC from
diagnosis to the last check-up/death (Chi-square
=223.33827, p=0.00105).

Using Proportional Hazard (Cox) regres-
sion variables, gender, age, stage and subtype,
significantly correlate with survival in NSCLC
by setting diagnosis to the last check-up/death
(Chi-square = 37.7943, p = 0 .00000), based on
the Wald statistics for each variable, age and
stage were significant predictors of survival of
the same (p = 0.045813 and p = 0.000000)
(Table 2).
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Proportional hazard (Cox) regression

Table 2
N = 1002 Beta Yemor
age 0.073102 0.036602
gender -0.117325 0.104158
smoking -0.289238 0.164440
stage -0.082800 0.015726
subtype -0.016404 0.052158

In the investigated period, in 2009-11,
99.3% of all patients received treatment, 0.7%
of patients died the same day that they were
placed on therapy, 35.6% of all patients achi-
eved I progression, 8.7% of all patients reached
II progression (Table 1).

Median survival from diagnosis to I pro-
gression was 7.6 m and from diagnosis to II
progression was 15.6 m.

o Complete

Exponent Wald

t-value beta statistic P

1.99719 1.075840 3.98879 0.045813
-1.12641 0.889296 1.26880 0.260001
-1.75893 0.748834 3.09383 0.078599
-5.26513 0.920535 27.72156 0.000000
-0.31451 0.983730 0.09891 0.753138

Median survival from treatment outset to
I progression was 6.2 m and from treatment
outset to II progression it was 14 m.

Median survival from treatment outset to
the last check-up/death was 5.4 m.

25% of patients with NSCLC survived
for two months from the outset of treatment to
the last check-up/death and 25% survived for
more than 10.8 m. (Graph 4).
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Grapf. 4 — Kaplan-Meier curve of overall survival from treatment to last check-up/death

During the research no significant stati-
stical difference in survival between the two
genders and survival between smokers and non-
smokers was registered for p > 0.05 (Long-
Rank test.

In 2009, 25% of the patients with
NSCLC died in the first 2.4 m. from the outset
of treatment to the last check-up/death, 50% of
all patients survived 6.2 m., and 25% survived
for more than 14.9 m. In 2010, 25% of the
patients with NSCLC died in the first 1.7 m.

from the outset of treatment to the last check-
up/death, 50% of all patients survived for 5.9
m., and 25% survived for more than 12.3 m. In
2011, 25% of patients with NSCLC died in the
first 1.9 m. from the outset of treatment to the
last check-up/death, 50% of all patients survi-
ved for 4.6 m., and 25% survived for more than
8.3 m. (Graph 5). We registered a statistically
significant association between survival and
year of diagnosis (Chi-square = 23.00441, p =
0.00001).
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Graph. 5 — Kaplan-Meier curve of overall survival from treatment to last check-up/death by year of diagnosis

During the research a significant statistical
association in survival between the ages of the
patients was registered (Chi-square = 11.43058,
p=0.02214).

25% of patients with stage IV NSCLC
died in the first 1.2 m. from the outset of
treatment to the last check-up/death. 50% of all
patients survived for 4.1 m., and 25% survived
for more than 9.6 m. (Graph 6).

25% of patients with stage IIIA NSCLC
died in the first 2.4 m. from the outset of treat-
ment to the last check-up/death. 50% of all pati-
ents survived for 6.0 m., and 25% survived for
more than 12.2 m. 25% of patients with stage
IIIB NSCLC died in the first 2.1 m. from the
outset of treatment to the last check-up/death.
50% of all patients survived for 4.8 m., and
25% survived for more than 9.3 m. (Graph 6).

25% of patients with NSCLC stage 1IA
died in the first 3.3 m. from the outset of
treatment to the last check-up/death. 50% of all
patients survived for 7.5 m., and 25% survived
for more than 15.5 m. 25% of patients with
NSCLC stage IIB died in the first 3.0 m. from the
outset of treatment to the last check-up/death.
50% of all patients survived for 7.4 m., and 25%
survived for more than 15.1 m. (Graph 6).

25% of patients with stage IA NSCLC
died in the first 2.3 m. from the outset of treat-
ment to the last check-up/death. 50% of all pa-
tients survived for 7.4 m., and 25% survived for
more than 11.9 m. 25% of patients with stage 1B
NSCLC died in the first 1.6 m. from the outset of
treatment to the last check-up/death. 50% of all
patients survived for 8.3 m., and 25% survived
for more than 11.9 m. (Graph 6).
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Graph. 6 — Kaplan-Meier curve of overall survival from treatment to last check-up/death by stage

We registered a statistically significant as-
sociation between survival and stage of NSCLC

from the outset of treatment to the last check-
up/death (Chi-square = 46.2740, p = 0.00000).
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We registered a statistically significant asso-
ciation between survival and subtype of NSCLC
from the outset of treatment to the last check-
up/death (Chi-square = 9.524417, p = 0.00855).

25% of patients with subtype planocelul-
lar NSCLC died in the first 2.4 m. from the
outset of treatment to the last check-up/death.
50% of all patients survived for 6.0 m., and
25% survived for more than 11.4 m. 25% of
patients with subtype adenocarcinoma NSCLC

died in the first 2.2 m. from the outset of treat-
ment to the last check-up/death. 50% of all
patients survived for 5.7 m., and 25% survived
for more than 11.0 m. 25% of patients with
subtype large cells NSCLC died in the first 0.7
m. from the outset of treatment to the last
check-up/death. 50% of all patients survived
for 3.0 m., and 25% survived for more than 9
m. (Graph 7).
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Graph. 7 — Kaplan-Meier curve of overall survival from treatment to last check-up/death by subtype

Discussion

With its high incidence and mortality,
cancer is a challenge to modern epidemiology
and clinical medicine. Each year around 10.9
million newly-registered cases are diagnosed
worldwide. More than 6.7 million patients die
from cancer [20].

Lung cancer is the most common in the
world, but with large differences between indi-
vidual areas. It is dominant among men in many
countries, although there are exceptions, such
as Portugal and Japan or India, where the domi-
nance is gastric and oral cavity cancer. About
85% to 90% of lung cancers are non-small-cell
lung cancer (NSCLC). There are 3 main subty-
pes of NSCLC. The cells in these subtypes
differ in size, shape, and chemical make-up
when looked at under a microscope. But they
are grouped together because the approach to
treatment and prognosis (outlook) are often
very similar. Survival in patients with lung can-
cer is negative — only 10% survive for five
years [19].

Non-small-cell lung cancer accounts for
at least 80% of lung cancers in the United Sta-

tes. It does not spread as rapidly as small-cell
lung cancer, but is still frequently diagnosed
after a surgical cure is not possible. Smoking is
the leading cause of lung cancer, but factors
other than smoking are more likely to contri-
bute to this type of lung cancer. There are 3
primary types of non-small-cell lung cancer.
Adenocarcinoma is the most common form of
non-small-cell lung cancer, accounting for up
to 50% of cases in the United States. It is
usually the type of lung cancer found in non-
smokers, and is the most common type seen in
women [21]. In our study the most recorded
subtype was planocelullar in men, 60%, and
adenocarcinoma in women, 46%.

Survival was highest in patients with ade-
nocarcinoma (l-year survival: 29.1%) and lo-
west in those with large cell tumours (1-year
survival: 12.8%) [22].

In our investigation period we registered
a statistically significant association between sur-
vival and subtype of NSCLC from the outset of
treatment to the last check-up/death. 50% of
patients with subtype planocelullar NSCLC sur-
vived for 6.0 m. and 50% of patients with sub-
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type adenocarcinoma survived for 5.7 m from the
outset of treatment to the last check-up/death.
50% of patients with subtype large cell NSCLC
survived for 3.0 m from the outset of treatment
to the last check-up/death.

The latest survival rates for lung cancer
in England for 2005-09 show that 29.4% of
men are expected to survive their disease for at
least one year, falling to 7.8% surviving five
years or more [23-24]. Our study shows that
for 2009-2011 25% of the men were expected
to survive their disease for at least 11 months.

The survival rates for women are similar,
with 33% expected to survive for one year or
more and 9.3% surviving for at least five years.
Broadly similar rates have been reported for
Wales, Scotland and Northern Ireland [25-27]

According to the Anglia Cancer Network
[28], the majority — 67.6% of patients — are
diagnosed at stage III or IV. More people are
diagnosed at an advanced stage. IV — 35.8%,
than an early stage, with the smallest propor-
tion of known-stage new cases presenting at
stage Il — 7.3%. One-year survival from lung
cancer is strongly related to the stage of the
disease at diagnosis. People at stage | have the
highest survival rates — 71%. Survival is much
lower for those diagnosed with stage IV disease —
14%. As expected, five-year survival of people
diagnosed during 2003-2006 is lower than one-
year survival across known stage groups. People
presenting at stage I have the highest survival —
35%. Survival is lower for those diagnosed
with stage III disease — 6%. Stage IV survival
could not be calculated at five years due the
small number of people surviving for more
than two years.

In our study, the dominant stage in NSCLC
is stage 1V, 36.3%, followed by IIIA, 17.5%,
stages IIIB and IIB, 13.6%, and so on. We
registered a statistically significant association
between survival and stage of NSCLC from
diagnosis to the last check-up/death. In our study,
25% of the patients at stages IA and IB had
survival rates from 15.8 m —-16.1 m survival,
those with stage IV disease — 9.7 m. The median
survivals were: at stage IV — 5.2 m., IIIA and
IIB-6.2t06.5m.,IA and IB— 6.8 to 7.8 m.

We registered a statistically significant as-
sociation between survival and stage of NSCLC
from the outset of treatment to the last check-

up/death. Median survival from treatment out-
set to the last check-up/death is 5.4 m. The me-
dian survivals were: at stage IV — 4.1 m., [IIA
and I1IB - 4.8 to 6 m., IA and IB— 7.4 to 8.3 m.

According to the number of survival rates
calculated from the National Cancer Institute’s
Surveillance, Epidemiology, and End Results
(SEER) database, based on people who were
diagnosed with non-small-cell lung cancer bet-
ween 1998 and 2000, people at stages IA and
IB have the highest survival rates — 49% and
45%. Survival is much lower for those diag-
nosed with stage IV disease — 1% (5-year sur-
vival rate) [29].

The overall 5-year survival rate for non-
small-cell lung cancer (all stages combined) is
roughly 15%. The overall 5-year survival rate
for stage 1 lung cancer is 60-80%.The overall
survival rate for stage 2 lung cancer is 40—50%.
The overall survival rate for stage IIIA lung
cancer is 23%, but this varies widely among
different cancers that are classified as stage
IITA. The 5-year survival rate with stage I1IB
lung cancer is only 10%. The median survival
time with treatment is 13 months. The overall
S-year survival rate with stage IV lung cancer
is sadly less than 10%. The median survival
time is about 8 months [21].

During the study we came to some inte-
resting data, the median survivals in 2009, 2010
and 2011 differed from the diagnosis to the last
check-up/death. Median survival in 2009 was
7.5 m and we registered a statistically signifi-
cant longer survival compared to 2010 — 6.1 m,
and in 2011 — 5.4 m. During 2009, 25% of pati-
ents survived for more than 15.9 m, which is a
longer survival time compared with 2010 and
2011. (25% —11.5% and 25% — 8.8 m) (Graph 2).

Similar data and conclusions are received
in calculating the survival from therapy to the
last check-up/death. Median survival in 2009
was 6.2 m and it is a statistically significantly
longer survival period compared with 2010
(5.9 m) and 2011 (4.6 m). During 2009, 25% of
patients survived for more than 14.9 m, which
is a longer survival time compared to 2010 and
2011 (25% — 12.3 m. and 25% — 8.3 m).

Conclusions
The results indicate that compared with
international data our patients with NSCLC had a
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shorter life of survival. Perhaps the reason is the
high percentage of stages IV, IIIA and IIIB
recorded in patients; the chances of longer sur-
vival are much greater if patients are detected at
earlier stages.

Our findings in a survey regarding preva-
lence and survival in relation to the subtype of
NSCLC-adenocarcinoma and planocelullar are
different from global research. According to
world literature, longer survival times have been
recorded in adenocarcinoma subtype, while in
our study, patients with subtype planocelullar
had a longer survival time.

We hope that this study will help to impro-
ve the future treatment of non-small-cell lung
cancer patients through optimizing the treatment
for every single patient, which will help in
longer patient survival. It can be concluded that
today it is possible and necessary to individua-
lize treatment of lung cancer in the Republic of
Macedonia by introducing EGFR mutation tes-
ting as standard diagnostic practice and selec-
ting patients according to EGFR mutation sta-
tus, EGFR mutation positive and negative. EGFR
mutation-positive patients should start initial
treatment with EGFR-TKIs because personali-
zed therapy with EGFR-TKIs (erlotinib) provi-
des a greater survival benefit for this subgroup
of patients and improves patient outcomes.

Precise determination of these data provi-
des proper selection of the best treatment option
and optimized therapy for every patient.

Glossary of Abbreviations

Progression-free survival PFS
Overall survival 0S
World Health Organization WHO
Non-small-cell lung cancer: NSCLC
Best supportive care BSC
Median survival time MST
Epidermal growth factor receptor--------------------- EGFR
Epidermal growth factor receptor-tyrosine kinase inhi-
bitors EGFR-TKIs
Year: y
Months m

UCRO-----University Radiotherapy and Oncology Clinic
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Pe3zume

ENUJEMHOJOIIKA AHAJIU3A

HA NMPEKMBYBAIETO BE3 IPOTPECUJA
HA BOJIECTA (PFS) 1 CEBKYIIHOTO
MPEKUBYBAIBE (OS) KAJ IALIMEHTUTE
CO HECUTHOKJIETOYEH KAPILIUHOM
HA BEJIY IPOBOBH BO PENNYBJIMKA
MAKEJOHUJA

Musan PncTecKul, CumoHnaa upBeHKOBal,
3opan Aranacos', Pozaiunna Hcjanoscka®

"Onzen 3a KapiuHoM Ha Oenu apodosu, YKPO,
Ckomje, P. Makenonuja

* MHCTHTYT 3a eIHAEMHONIOrHja CO GHOCTATHCTHKA
u men. uHpopmaruka, Ckorje, P. Makenonuja

Kapuunomor Ha Genure IpoOoBH mHpercra-
ByBa BOJEYKA MPUYUHA 32 CMPTHOCT OJ1 PaKk BO CBe-
TOT, MPUOIMKHO 1,2 MUIMOHM CMPTHH CITydYau ce-
Koja ronuHa. [lonoOpyBame Ha PEKUBYBAKBETO OJ1
KapLUUHOM Ha Oenute OpoOOBU € rojieM MpeIu3BUK
3a COBpEeMeHAaTa OHKOJIOTHja, CO OTJIe]l Ha Toa JIeKa
5-TOAMIIHOTO TpeXHUBYyBame ocTaHyBa < 15%, BO
cure ¢aszn Ha Oonecta U co < 7% Kaj MaIUCHTHTE
co 10 roguau mo amjarnoszara. Oxomy 85 mo 90%
0Jl pakoT Ha Oenure OPOoOOBH € HECUTHOKIETOUYEH
KapiuuHOM Ha Oenurte apoboBu (non-small cell lung
cancer NSCLC). Kapuunomot Ha Oenurte qpoOoBU
€ BOJICUKa MPUYMHA HA MOPTAIUTETOT Bo Makeso-
HUja co moBeke o 900 HOBM JMjarHOCTUIUPAHU
naruedTn roxumHo (18). MotuBoT 32 M3paboTka
Ha CTyAHjaTa € TOKMY HEJIOCTATOKOT Ha COOJIBETHH
CTaTUCTUYKH ITOAATOLH 32 TPETMAHOT, pPe3yITaTUTE
Y CTankuTe Ha npexxuByBambe Ha NSCLC narnuentn
BO 3emjara. [naBHarta nen e jna ce o0e3denu mpo-
neHa Ha PFS m OS kaj mamuenTtu, JieKyBaHM Ha
YKPO — Cxkonje, 3a nepuo;| 0J] IOCICIHUTE TPH I'0-
quau: 2009-2011 roguna. MctpaxyBameTo mper-
CTaByBa CTy/aWja Ha cieneme. CTyamjata ce TeMenn
Ha WCHOJHYyBame (OpMyNapu 3a eNUAeMHOJOIIKH
anamm3a Ha PFS n OS xaj NSCLC manuentu. OBue
dbopmynapu coapkar AeMorpadCKH, KIMHUYKH U
XHMCTOJIOIIKM NOJATOLH, KaKo U JaTyMHUTE Ha Jujar-
HO3a, TpeTMaH u ucxo. [lomarorure ce nmpubOupaar
MpeKy perucTpanyja Ha cekoj maruent co NSCLC
TPETUpPaH BO UCIUTYBAaHHUOT Teprojl. CTaTUCTUUKHITE
CEpUU Ce aHAM3UPaaT CO OAPENyBamE Ha CTaIKH,
IIPOIOPLUH, XU-KBaZpaT U CTYJECHTOB T-TE€CT U aHa-
n3a Ha TMpeXHByBame. Bo cTyawjata Oea BKIY-
yenu 1002 nmamumentu co NSCLC nexkyBaHu Ha
VKPO, ox xou 859 6ea maxxu u 137 Oea >keHH, a 3a
0,6% HenmoctacyBaat momaronu 3a mnoinort. IIpoceu-
HaTa Bo3pacT Ha nanueHture Oeme 60,4 = 9,0 r.,
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MuHUMYM Ha 19 r., makcumym oxn 85 r. Ilorome-
MHUOT Jie7l O] manueHTure Oea mymadn — 86,9%.
JomuHanTHata (as3a BO HCIUTyBaHaTa Ipyla e
craguym IV co 36,3%, cnenen on 1A 17,5%, IIIb
u IIb cranuym co 13,6% u Taka Hatamy. Bo ucnu-
TyBaHaTa Tpyna Ha MAlMEHTH HAjYeCTHOT IOTTHII
Oerie ruIaHoOLENyIapeH KapLuHOM co 56,9%, 28,2%
CO aJICHOKapIMHOM (TojieMH KieTku) co 7,7% u
HETOo3HaT noTTun co 7,2%. Menujanata Ha Pexu-
ByBamke OJl JHMjarHO3aTa JO0 MOCJIeqHAaTa KOHTpPO-
na/empt e 6,2 M. 25% on marmmenture co NSCLC
O]l IMjarHo3ara J10 IocJjieHaTa KOHTPOJIa/CMPT YMHU-
paat npsure 2,5 M., a 25% npexuByBaaT MOBEKe O
11,1 M. MeaujaHata Ha NPEKUBYBAKE OJf TPET-
MaHOT JI0 TOoCJIeHaTa KOHTpona/eMpt € 5,4 M. 25%
on nauuentute co NSCLC on moctaByBameTo Ha
TPETMAHOT JI0 MOCcIeJHaTa KOHTPOJIa/CMPT YMHUpaatT
TIpBUTE JBa Mecerr U 25% MpeXHByBaaT MOBEKE OJ1
10,8 M. Bo TekoT Ha cTyaujara ce perucTpupaiie
JleKka Me/rjaHaTa Ha mpexuByBame Bo 2009, 2010 u
2011 romuua Oemre pa3nu4Ha OJ AUjarHosara o
rocieanaTa kouTpona/cmpt. Bo 2009 r., MmenujanaTa
Ha MIPEeKUBYBambe U3HECyBalle 7,5 M., c€ perucTpu-

paiie CTaTHCTUYKUA CUTHHU(HKAHTHO TOJOJrO Tpe-
KHBYBame Bo criopenda co 2010 r. — 6,1 mu 2011 r.
— 5,4 M. CouuHM moOAaToOLM M 3aKIy4oLH ce JOo-
OHMeHN U CO NPECMETYBamEeTO Ha MPEKUBYBAHETO
0]l TeparjaTa 10 ocieHaTa KOHTposa/cMpT. Menu-
jaHaTa Ha npexuByBame B0 2009 r. usnecysa 6,2 M.,
a Toa € CTATUCTUYKH CUTHU(HUKAHTHO MOJOJITO Mpe-
XKUBYBame Bo criopenda co 2010 r. (5,9 m) u 2011 .
(4,6 M). Pesynrature ykakyBaaT Ha Toa JieKa Malu-
entu co NSCLC Bo cnopenba co mMeryHapoJHUTE
MOJATOIIM MMaaT TMOKPaTKO BpeMe Ha MpPEeXUBY-
Bame. Ce HazeBaMe Jleka OBaa CTy/Mja ke TIOMOTHE
BO WJIHMHA Ja ce nomobpu TperManotr Ha NSCLC
MALMEHTH MPEKy ONTHUMHU3UPAkE Ha JIEKyBambETO 3a
CEKOj MaIMEeHT, Koe K& IIOMOTHE BO MOJ0JIT0TO Ipe-
KHUBYBambe Ha ManueHToT. [Ipenu3Horo oapenyBame
Ha OBHE TOJIaToI 06e30e1yBa mpaBuiieH u300p Ha
Haja00ap TpeTMaH BOCIHO M ONTHMH3HMpaHa Tepa-
1ja 3a CeKOj MaIUeHT.

Kiyunn 360poBu: non-small cell lung cancer, enume-
MHUOJIOTHja, TIPEKUBYBAHE.
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Table 1
Distribution of gender, age, smoking, stage, subtype, average time from diagnosis-treatment
and diagnosis-last check-up

sex n (%) |

Men 859(85.7)

Women 137(13.7)

Missing 6(0.6)

average of age 60.4y-mean minimum 19y maximum 85y + St.Dev. 9.0

Men 60.8 y -mean minimum 19y maximum 85y + St.Dev. 8.9

Woman 57.5y-mean minimum 33y maximum 74y + St.Dev. 8.8

Smoking yes n (%) no n (%) missing n (%)

total 871(86.9) 51(5.1) 80(8.0)

Men 790(92.0) 13(1.5) 56(6.5)

Women 80(58.4) 38(27.7) 19(13.9)

Stage NSCLC n (%)

1A 12(1.2)

IB 72(7.2)

ITA 54(5.4)

11B 136(13.6)

IIA 175(17.5)

1B 136(13.6)

v 364(36.3)

Missing 53(5.3)

Subtype NSCLC n (%)

planocelullar 570(56.9)

adenocarcinoma 283(28.2)

Large cell 77(7.7)

missing/no closer subtype 72(7.2)

With wife/husband 15(22,7)

Average time diagnosis-treatment

1.3m -mean minimum 0.03 m maximum 31.5 m + St.Dev. 2.3
Average time diagnosis-last check up/death
8.5m -mean minimum 0.0 m maximum 62.9 m + St.Dev. 8.9

patients who reached n (%)

Therapy 995(99.3)

1 progression 357(35.6)

II progression 87(8.7)

Table 2
Proportional hazard (Cox) regression
Beta Standard tvalue Exponent Wald P

N=1002 error beta statistic
age 0.073102 0.036602 1.99719 1.075840 3.98879 0.045813
gender -0.117325 0.104158 -1.12641 0.889296 1.26880 0.260001
smoking -0.289238 0.164440 -1.75893 0.748834 3.09383 0.078599
stage -0.082800 0.015726 -5.26513 0.920535 27.72156 0.000000
subtype -0.016404 0.052158 -0.31451 0.983730 0.09891 0.753138

Graph 1 Kaplan-Meier curve of overall survival from diagnosis to last check-up/death
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Graph 2 Kaplan-Meier curve of overall survival from diagnosis to last check-up/death by year of diagnosis
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Graph 3 Kaplan-Meier curve of overall survival from diagnosis to last check-up/death by stage
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Grapf 4 Kaplan-Meier curve of overall survival from treatment to last check-up/death
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Graph 5 Kaplan-Meier curve of overall survival from treatment to last check-up/death by year of
diagnosis
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Graph 6 Kaplan-Meier curve of overall survival from treatment to last check-up/death by stage
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Graph 7 Kaplan-Meier curve of overall survival from treatment to last check-up/death by subtype
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