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Abstract

Background Lung cancer is the most commonly diagnosed cancer and the leading cause of cancer-related death in
men in Algeria. Little is known about the characteristics of lung cancer in Algeria. This study aimed to determine the
clinicopathological characteristics and prognosis of non-small cell lung cancer (NSCLC) patients in Algeria.

Methods This retrospective study was performed on 269 pathologically confirmed cases of NSCLC at the Benbadis
University Hospital of Constantine (2015-2023). Of these, 95 patients were included in the survival analysis. The
clinicopathological and outcome data were investigated based on the patients’ medical records.

Results This study showed male predominance with sex ratio of 5.7, with a mean age of 61.8 years. Histologically,
67.3% of cases had adenocarcinoma (ADC) and 22.7% squamous cell carcinoma (SCC). ADC and SCC occurred more
frequently in female (p=0.02) and male (p=0.003) patients, respectively. Smoking was estimated at 82.2% in men.
Over 28% were non-smokers, of which 50.7% were women, and presented at younger age (p=0.04). Most of our
patients (75.5%) have an advanced stage at diagnosis. Around 70% of patients underwent chemotherapy (CT) as
first-line treatment, with medians diagnostic and treatment delays of 4 and 1 months, respectively. The median overall
survival (mOS) was estimated at 10.3 and 6.7 months in I-lll and IV stages, respectively. Other factors that negatively
impact OS were age > 65 years (p=0.01), and the presence of symptoms (p=0.005) and comorbidity (p=0.004) in
stage IV, and delayed treatment (p=0.03) and receiving CT alone (p=0.03) in stages I-lll cases. Medians progression
free survival (mPFS) in stage IV, lll, and Il patients were 4.1, 5.2, and 8.3 months, respectively, and negatively affected by
the comorbidity (stage IV, p=0.03) and receiving CT alone (stages II-Ill, p=0.03).

Conclusions NSCLC presents at an early age and advanced stage in Algerian patients. ADC is the most frequent
histological subtype and smoking remains the most important risk factor in men. Furthermore, the prognostic factors
affecting survival are stage, age, comorbidity, symptoms, and treatment. Thus, tobacco control, early detection
program, and access to novel therapies may be the best strategies to reduce NSCLC morbidity and mortality.
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Background

Lung cancer is the second most commonly diagnosed
cancer and the leading cause of cancer-related death in
2020, representing 11.4% cancers diagnosed and 18%
deaths of total cases. In men, lung cancer is the lead-
ing cause of cancer morbidity (14.3%) and mortality
(21.5%), whereas, in women, it ranks third for incidence
(8.4%) and second for mortality (13.7%) [1]. Lung cancer
remains the most commonly diagnosed cancer among
men in North-West Africa or the Maghreb region,
including Algeria, Morocco, Tunisia, and Libya, posing
a real public health problem. In Algeria, the overall lung
cancer incidence rates in 2018 and 2020 have been esti-
mated to be 1.3 and 1.4 cases per 100,000 people, respec-
tively. It is the most common cancer among men, which
accounts for about 15.2% of total cases of male cancers,
and the third in both sexes. Lung cancer is the leading
cause of cancer-associated death, for all ages, responsible
for more than 4,300 deaths representing 13.2% of cases
[2].

Lung cancer is likely to continue as a major health
problem well through the first half of this century with
the increasing global trends in its incidence and mortal-
ity [3]. The overall survival rate for lung cancer patients
is still poor and depends mainly on the stage of disease.
Patients diagnosed with localized disease, NSCLC type,
have the best 5-year survival rate [4]. However, the sur-
vival of advanced NSCLC has relatively improved in
recent years by therapeutic advances [5]. Tobacco smok-
ing is the major risk factor in the development of lung
cancer. Other risk factors thought to contribute to lung
cancer risk, implicating occupational exposures, air
pollution, pulmonary conditions, dietary factors, and
genetic susceptibility [6]. Disparities in lung cancer inci-
dence, mortality, and survival have been reported by gen-
der and geographical differences. Besides, the observed
epidemiological variations are influenced by histological
and molecular characteristics [3]. Over the past years,
changes have been remarked on in some epidemiological
factors such as gender, smoking, and histology [7].

There is limited published data associated with lung
cancer reported from Algeria. This study aimed to inves-
tigate the clinicopathological and prognosis aspects of
patients with NSCLC in the Eastern region of Algeria,
based on a referral hospital record, which might reflect
a national landscape and could lead to better recognition
of this type of cancer in the North African population.

Methods

Patients

We retrospectively reviewed the clinical and pathologi-
cal data of 269 patients with primary NSCLC diagnosed
and/or treated at the Benbadis University Hospital of
Constantine (UHC) for 8 years, between February 2015
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and March 2023. Of these, 95 patients who underwent
CT and/or radiotherapy (RT) were included in the sur-
vival analysis. Most patients admitted to the Benbadis
UHC came mainly from the eastern regions of Algeria.

Diagnostic and staging were determined on the basis
of imaging and anatomopathological testing. Patients
underwent chest X-ray and computed axial tomogra-
phy (CAT), abdominal (CAT or ultrasound), and brain
(CAT or magnetic resonance imaging) imaging. Posi-
tron emission tomography-CAT was also performed for
a proportion of patients. The tissue biopsy was obtained
via either bronchoscopy, CAT-guided biopsy, or surgical
lung biopsy, and thoracentesis for pleural fluid. Samples
were subjected to histopathological (H&E staining) and
immunohistochemical (Cytokeatins, TFF1, p40/63 mark-
ers) examination. The histopathological classification
was confirmed on the basis of the WHO classification of
lung tumors (2015). Furthermore, patients were staged
according to the 8th edition of the American Joint Com-
mittee on Cancer (AJCC) TNM system.

Data collection

The data of NSCLC patients were obtained from the
patients’ medical records, at the departments of Ana-
tomical Pathology, Thoracic Surgery, Pneumology, and
Medical Oncology. The data collected comprised demo-
graphic characteristics and clinicopathological features of
patients, including gender, age, smoking status, histologi-
cal type, stages of the disease, treatment approach, and
follow-up times.

Diagnostic delay was measured from first symptom
onset to formal diagnosis, and treatment delay from diag-
nosis to the date of the first consultation in the center.
The OS and PFS were defined as the interval from the
date of diagnosis and the date of the first treatment to the
date of the last follow-up or untill December 31, 2022.

Statistical analysis

The data were constructed and sorted with Excel (Micro-
soft Office, 2019). Quantitative and qualitative variables
were represented with means/medians and percent-
ages, respectively. The differences between groups were
assessed using Chi-squared or Fisher test for categori-
cal variables and Mann—Whitney test for continuous
variables. Two-sided pvalues of <0.05 were considered
statistically significant. GraphPad Prism version 7.05
(GraphPad Software, San Diego, CA) was used for statis-
tical analysis.

Results

Clinicopathological characteristics of patients

The main clinicopathological characteristics of the
patients included in this study are presented in Table 1.
A total of 269 cases of NSCLC primary lung cancer were
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Table 1 Clinical and demographic characteristics of the patients

Characteristics N (%)

Age, Mean (years) 61.8

<50 32 (11.9%)
50-59 7 (28.6%)
60-69 95 (35.3%)
>70 5 (24.2%)
Gender

Male 229 (85.1%)
Female 40 (14.9%)

Smoking statue

Smoker/ex-smoker 178 (66.2%)
Non-smoker 77 (28.6%)
Unkown 4(5.2%)
Histological type

ADC 181 (68%)
SCC 61 (23%)
LCC 4(1.5%)
ADC-SCC 3(1.1%)
NOS 7 (2.6%)
Others 10 (3.8%)

Tumor grade

Well differentiated 53 (33.4%)

Moderately 71 (44.6%)
Poorly 35 (22%)
Pathological stage

T1-2 37 (13.7%)
T3 49 (18.2%)
T4 89 (33%)
NO-1 71 (26.4%)
N2-3 106 (39.4%)
M1 136 (50.5%)
Mx 13 (4.8%)
Clinical stage

Stage | 8 (3.0%)
Stage ll 40 (14.9%)
Stage lll 54 (20.1%)
Stage IV 149 (55.4%)
Unspecified 18 (6.6%)
Site of metastasis

Bone 62 (40.8%)
Brain 34 (22.4%)
Liver 19 (12.5%)
Adrenal 8 (5.3%)
Other organs 5(3.2%)
Pleural Effusion 24 (15.8%)
Symptoms (n=238)

Cough 76 (31.9%)
Thoracic pain 5(23.1%)
Dyspnea 1(21.4%)
Hemoptysis 0 (8.4%)
Pain 14 (5.9%)
Weight loss 8 (3.4%)
Others 16 (6.7%)
Comorbidity
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Table 1 (continued)
Characteristics N (%)
Hypertension 43 (36.1%)
Diabetes 32 (26.9%)
Respiratory diseases (RD)

COPD 9 (7.6%)

Tuberculosis 4 (3.4%)

Other RD 6 (5%)
Cardiovascular diseases 7 (5.9%)
Benign prostatic hyperplasia 7 (5.9%)
Others 11 (9.2%)
Occuptional exposure (n=106)
Present 24 (22.5%)
Absent 82 (77.5%)
Treatment type (n=206)
cT 144 (69.9%)
RT (+CT) 34 (16.5%)
Surgery (+RT/CT) 28 (13.6%)
Delays, Median (IQR)
Diagnosis, Months 4 (2-6)
Treatment, Days 31 (14-71)

*Statistically significant

included, of which 229 (85.1%) were men and 40 (14.9%)
women, with a sex ratio male-to-female (M/F) of 5.7. The
mean age of patients at the time of presentation was 61.8
years. The age group range from 50 to 69 years repre-
sented 63,9% of cases, while about 12% with an age fewer
than 50 years.

In terms of smoking history, 178 (66.2%) were smokers,
including ex-smokers, and 77 (28.6%) were non-smokers.
Taking into account that only one (2.5%) woman patient
was a smoker and unavailable data for 14 (5.2%) patients,
the rate of smoking was estimated at 82.2% in male
patients. Non-smokers tend to present at a younger age
compared to smokers (mean: 59.6 vs. 62.8 years ; 44.4%
<50 vs. 28.1% >50 years, p=0.04). Also, 50.7% of non-
smoker patients were women. On the other hand, of 106
patients with data of occupational exposure, the history
of profession-related to increased risk of NSCLC was
observed in 24 (22.67%) male patients, the most frequent
were the professional driver (8.5%).

The data for symptoms and comorbidity were available
for 238 (88.5%) cases. The frequent symptoms at diagno-
sis were cough (31.9%), thoracic pain (23.1%), dyspnea
(21.4%), hemoptysis (8.4%), and non-respiratory symp-
toms (16%). Regarding comorbidity, 19 (11.4%) patients
had a comorbid pulmonary disease, including mainly
chronic obstructive pulmonary disease (COPD) and
tuberculosis, while 75 (31.5%) cases had chronic diseases,
the most common were hypertension (18.1%) and diabe-
tes (13.4%).

The study subjects had the following histological distri-
bution: 181 (67.3%) ADC, 61 (22.7%) SCC, and 27 (10%)
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other types [Large cell carcinoma (LCC), Adenosqua-
mous carcinoma (ADC-SCC), not otherwise specified
(NOS), carcinoid]. A significant association was found
between the histological type and gender, in which a high
rate of ADC was found in women in comparison to men
(82.5% vs. 64.6%, p=0.02) and SCC in men in compari-
son to women (25.8% vs. 5%, p=0.003). Also, there was
an association between the histological type and smok-
ing statute, but not statistically significant, ADC was
more frequent in non-smokers (76.6% vs. 65.7%, p=0.08)
and SCC in smokers (24% vs. 14.3%, p=0.08) (Tables 2
and 3). Furthermore, 106 (39.4%) cases had moderately
or poorly differentiated tumor while 53 (19.7%) had well
differentiated.

Regarding the clinical stage of the disease and treat-
ment approach, 149 (55.4%) cases were at the metastatic
disease (stage IV) and 102 (38%) were in non-metastatic
stages (stages I-III). Over 75% of patients presented with
advanced stages (stage III/IV). The major distant meta-
static sites were bone (23%) and brain (12.6%), followed
by liver (7.1%) and adrenal gland (3%). These results
reflected the received treatment, around 70% of cases
undergoing chemotherapy as a first-line treatment, while
16.5% and 13.6% of patients were treated with radiother-
apy and surgery, respectively. On the other hand, among
patients with metastatic stage, 17 (11.4%) cases benefited
from epidermal growth factor receptor (EGFR) mutation
testing, of which 6 (35.3%) had positive EGFR mutation.
Furthermore, of the 165 patients with data regarding
symptoms, the medians of the diagnostic and treatment
delay were 4 months (IQR 2—6 months) and 31 days (IQR
14-71 days), respectively.

Prognostic factors

As reported in Tables 4 and 5, various clinicopathological
variables were evaluated on a group of treated patients
to determine potential prognostic factors for survival.
The mOS was estimated at 10.3 months and 6.7 months
in non-metastatic and metastatic disease, respectively
(p=0.03). The univariate analysis revealed that a shorter
mOS was significantly associated with advanced stage
[T4 stage, N2-3 stage, clinical stage IV, two or more
sites of metastasis (p<0.05)], age at diagnosis=65 years
(p=0.01), and the presence of symptoms (p=0.005) and
comorbidity (p=0.004) in stage IV, and the treatment
delay>2 months (p=0.018) and receiving CT alone
(p=0.025) in stage I-III cases. According to this analysis,
OS was not influenced by other variables including gen-
der, smoking status, histological type, tumor grade, and
diagnostic delay. Furthermore, the mPFS was estimated
at 4.1 months in metastatic stage and significantly associ-
ated with the presence of comorbidity (p=0.03), while it
was at 5.5 months in non-metastatic stages (Table 6), of
which 5.2 months in stage III (p=0.32) and 8.3 months in

Page 4 of 9

Table 2 Characteristics of the study population according to

gender

Male Female p
Age, Mean (years) 62 61.1 0.66
Smoking statute
Smoker 176 (82.2%) 1(2.5%) <0.0001*
Non-smoker 38(17.8%) 39 (97.5%)
Histology
ADC 148 (64.6%) 33 (82.5%) 0.026*
SCC 59 (25.8%) 2 (5.0%) 0.003*
Others 22 (9.6%) 5(12.5%)
Clinical stage
Non-metastatic 93 (42.7%) 11 (31.4%) 0.2
Metastatic 125 (57.3%) 24 (68.6%)

*Statistically significant

Table 3 Characteristics of the study population according to
smoking status

Smoker Non-smoker p
Age (years) Mean 62.8 59.6 0.043*
Gender
Male 176 (99.4%) 38 (49.3%) <0.0001*
Female 1(0.6%) 39 (50.7%)
Histology
ADC 115 (65.7%) 59 (76.6%) 0.085
SCC 42 (24.0%) 11 (14.3%) 0.082
Others 18 (10.3%) 7 (9.1%)
Clinical stage
Non-metastatic 71 (41.5%) 25 (35.2%) 0.36
Metastatic 100 (58.5%) 46 (64.8%)

*Statistically significant

Table 4 Overal survival of the study population according to the
stage of disease

N=95(%) mOS (mths) 95%Cl p
Pathological stage
T1-3 33 (34.7%) 114 9.1-145  0.008*
T4 39 (41.0%) 5 51-93
NO-1 24 (25.2%) 10.8 79-150 0.022*
N2-3 45 (47.3%) 6.2 59-98
M1a 19 (20.0%) Il 74-165 0.019*
M1b-c 38 (40.0%) 53 49-135
Clinical stage
Stages |-l 11(11.6%) 10.2 53-206 0.035*
Stages Il 23 (24.2%) 10.5 81-126 0.077
Stages IV 57 (60.0%) 6.7 7.0-134
Sites of metastasis
Single organ 27 (28.4%) 72 53-16.8 0.032%
Two or more 14 (14.7%) 35 1.2-10.5

*Statistically significant, mOS: Median overall survival time, Months: Mths
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Table 5 Characteristics and univariate analysis of prognostic factors affecting OS stratified by stage of disease

N Stage IV Stages I-llI
mOS (mths) 95% Cl p mOS (mths) 95% Cl p

Total 95 (100%) 6.7 7.0-134 / 10.3 8.1-20.6 /
Age (years)
>65 47 (49.5%) 53 43-77 0.02* 11.2 8.6-13.9 042
<65 48 (50.5%) 94 8.1-189 9.2 56-15.8
Gender
Male 79 (83.2%) 64 6.0-115 0.12 109 8.9-144 0.052
Female 16 (16.8%) 95 3.5-279 5.6 1.7-10.0
Smoking statue
Yes 68 (71.6%) 6.7 59-122 0.26 10.5 59-122 0.26
No 26 (28.4%) 6.8 4.7-20.7 6.9 4.7-20.7
Symptoms
Symptomatic 66 (69.5%) 58 56-114 0.028* 83 56-114 0.1
Asymptomatic 29 (30.5%) 103 5.5-245 12 55-245
Comorbidity
Present 40 (42.1%) 53 4.2-10.2 0.033* 9.1 4.2-10.2 0.59
Absent 55 (57.9%) 10.1 76-19.1 10.5 76-19.1
Histology
ADC 72 (75.8%) 6.7 6.4-144 0.96 84 6.4-14.4 0.23
Non-ADC 23 (24.2%) 7.6 43-15.0 1.3 43-15.0
Tumor grade
Well differentiated 14 (14.8%) 73 35-11.2 0.87 9.1 007-214 0.96
Moderately/Poorly 53 (55.8%) 52 50-148 93 7.2-125
Diagnosis delay
>4 months 59 (62.1%) 6.2 5.2-16.5 044 9.1 52-16.5 067
<4 months 36 (37.9%) 10 6.4-14.1 83 6.4-14.1
Treatment delay
>60 days 47 (49.5%) 72 33-224 0.26 103 8.0-124 0.018*
<60 days 48 (50.5%) 6.4 59-12.8 27 12.8-33.7
Treatment type
cT 76 (80.0%) 6.4 6.5-11.7 0.17 83 6.6-11.9 0.025*
CT and/or RT 18 (19.0%) 10 7.9-47.1 12 9.1-19.9

*Statistically significant, mOS: Median overall survival time, Mths: Months

Table 6 Univariate analysis of PFS according to age, comorbidity, and treatment type stratified by stage of disease

N Stage IV Stages II-1ll
mPFS (mths) 95% CI p mPFS (mths) 95% Cl p

Total 85 (100%) 4.1 40-838 / 55 54-145 0.08
Age (years)
>65 38 (43%) 3 29-87 0.12 4.5 20-11.2 0.09
<65 47 (57%) 6.2 53-106 6.2 5.0-189
Comorbidity
Present 39 (46%) 33 26-55 0.03* 6.3 55-14.1 046
Absent 46 (54%) 75 59-12.1 5 2.3-175
Treatment type
cT 70 (82.3%) 4.1 4.8-9.5 0.98 4.8 3.5-14.8 0.04*
CT and/or RT 15(17.7%) 4.8 1.6-7.2 64 5.6-16.1

*Statistically significant, mPFS: Median pregression free survival time, Mths: Months
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stage II (p=0.07). A shorter mPFS was also significantly
associated with receiving CT alone in non-metastatic
stages (p=0.04). Moreover, 50% (6/12) of stage II and
merely 25% (5/20) of stage III cases were treated with CT
and/or RT.

Discussion

To the best of our knowledge, this is the first study to
investigate the clinicopathological and prognosis features
of NSCLC in Algeria. The present study is a retrospective
investigation of NSCLC in a public referral hospital in
Constantine, an Eastern Province of Algeria. The analysis
of the collected data allowed us to evaluate some clinico-
pathological characteristics and prognostic factors of this
type of cancer in Algeria.

In our cohort, NSCLC showed a male predominance
with a sex ratio (M/F) of 5.7. Comparable results were
reported from studies in Algeria [8—11], Tunisia, and
Morocco [12-17], with a sex ratio (M/F) varying between
6 and 13.2. In the same line, according to global esti-
mates based on Globocan 2020, the sex ratio (M/F) var-
ies widely across regions, ranging from 1.2 in Northern
America to 5.6 in Northern Africa [1]. The low incidence
of NSCLC in women in the region of North Africa largely
reflects differences in tobacco consumption which repre-
sents about 2-5.6% among women versus 27-55% among
men [18]. Besides, women have less access to professions
with high occupational exposure to pulmonary carcino-
gens [11].

We found that NSCLC mainly affects patients older
than 50 years at the moment of diagnosis, with a mean
age of 61.8 years, which is similar to that reported in
other Algerian studies [8—11]. These findings are also
close to those found in studies carried out in Maghreb
countries [12-15, 17, 19]. NSCLC is often considered a
disease in elderly patients with a median age at diagnosis
of 70 years old [20]. The young age observed in NSCLC
patients in Northern Africa may be explained by the fact
that our population is younger compared to other popu-
lations, in particular in Europe and North America [21].

Our findings indicate that the male smoking rate was
over 82%. This rate is close to the previous Algerian
study conducted by Kefti et al [11]., while other stud-
ies in the Maghreb region have reported higher rates
varying between 90% and 94%. Concerning female
smoking, one patient (2.5%) in our study was a smoker;
similar findings were obtained in studies conducted in
our region with rates of 0-4% [8, 10, 13—15]. Although
tobacco smoking remains the most important risk factor
in men, about 10-25% of lung cancer patients report no
history of regular smoking [22]. In our study, we found
a high prevalence (28.6%) of non-smokers, and this non-
smoking-related NSCLC was associated with younger
age, women and ADC subtype. As reported in literature,
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neversmokers with NSCLC present distinct clinicopatho-
logical characteristics and different patterns of molecular
alterations. Never-smoker patients are more likely to be
female and have ADC [23]. Shan et al. found that non-
smoker with lung ADC showed a younger age [24]. This
should increase our interest to understanding the biolog-
ical and clinical features of this subset of patients.

Other risk factors such as occupational exposure, air
pollution, respiratory diseases, and genetic susceptibility,
may be related to an increased risk of lung cancer [6]. In
terms of respiratory comorbidities, they represent 11.4%
among our patients, the most common were COPD
and tuberculosis, whereas hypertension and diabetes
were the most common chronic diseases. These comor-
bidities may be an important prognostic factor in treat-
ment choice [25]. Additionally, according to the study by
Kefti et al., approximately 50% of Algerian patients with
lung cancer had occupational exposure to a carcinogen
in their workplace, such as diesel exhaust gases, silica,
PAHs, welding fumes, and asbestos [11]. Taking into
account that data in our study was not readily available
for all patients, the history of occupational exposure was
observed in 22.6%, mostly related to professional drivers.
As demonstrated in a meta-analysis by Tsoi et al., there
is an 18% excess risk of lung cancer linked to professional
drivers, potentially exposed to diesel exhaust [26]. Thus,
it is needed to research potential non-tobacco-related
risk factors in NSCLC.

Regarding lung cancer incidence by histological sub-
types, our findings indicate that ADC was the most com-
mon subtype, followed by SCC. Recent studies from the
region of Maghreb have reported similar proportions
of ADC compared with SCC [10, 11, 13-15]. Although
comparable to previous studies in our region, the SCC
subtype predominantly occurred [8, 12]. Indeed, the
rates of ADC increased over time and surpassed SCC as
the most frequent lung cancer subtype. Moreover, there
are disparities in the distribution of histological subtypes
according to gender and smoking status. Contrary to the
SCC, which is more associated with tobacco smoking,
ADC is seen with a higher incidence among women and
neversmokers [27]. Although ADC is most commonly
found in women and non-smokers in our study, men
smokers also showed a high proportion of ADC. It has
been suggested that cigarette filter ventilation has con-
tributed to the rise in ADC among smokers [28].

Lung cancer patients are more likely to have advanced
disease upon diagnosis. In the same line, most patients in
our serie presented with advanced disease. Furthermore,
the extra-thoracic metastatic sites are frequently seen in
the order of bone, brain, and liver. Our findings are close
to those reported in the literature, but hepatic metasta-
ses were less frequent [29]. The delayed diagnosis of lung
cancer is relatively attributed to the lack of validated
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screening tools and non-specific symptoms [3]. How-
ever, evidence from several cohort studies indicated that
low-dose CAT screening allows for the early detection of
lung cancer in high-risk patients [1]. On the other hand,
promoting awareness of lung cancer symptoms may lead
to improved clinical outcomes. In our study, the domi-
nant symptoms that prompted consultation were mainly
cough and chest pain, followed by dyspnea and hemopty-
sis, which are consistent with reported in previous large-
scale studies [30, 31]. In terms of delays in the diagnosis
and treatment of our patient, contrary to a reasonable
time of treatment delay, the diagnostic delay seems exces-
sive in comparison to the recommendation by profes-
sional organizations (2—4 weeks) [32]. Our findings are
comparable with those in Western Algeria and Morocco,
with median times of 83 days and 75 days, respectively
[33, 34]. Thus, our patients experience substantial delays
from the onset of symptoms to treatment initiation.
Future efforts should focus on developing efficient strat-
egies for early detection, based on improving lung can-
cer diagnosis intervals accompanied by implementing a
screening program.

The survival rate of NSCLC depends mainly on the
stage of disease. Patients with advanced NSCLC usually
have a poor prognosis [4]. In our study, the mOS was
estimated at 10.3 and 6.7 months in non-metastatic and
metastatic stages, respectively. These findings are gener-
ally consistent with data of NSCLC patients received CT
and CRT [35]. We found that the advanced stage was
associated with a poor prognosis, especially having T4,
N2-3, or metastatic stage, particularly with two or more
distant metastases. Furthermore, older age (=65 years)
and the presence of symptoms and comorbidity were
associated with a poor prognosis in patients with meta-
static disease. This is in line with the results of a regional
study in Tunisian patients with advanced NSCLC, which
reported a mOS of 6 months, and the stage, performance
status, comorbid conditions, delay of management, and
treatment were identified as prognostic factors [36]. The
age and comorbidity have been reported yet as inde-
pendent prognostic factors in lung cancer [37]. Besides,
asymptomatic lung cancer patients at diagnosis exhibit
a better prognosis. This underlines the importance of an
early diagnosis [38]. On the other hand, our data showed
that delayed treatment and receiving CT alone were
associated with a poor prognosis in patients with non-
metastatic disease. These results were consistent with
previous findings showing that patients with stages I-III
NSCLC who received delayed treatment had a higher risk
of mortality [39, 40].

Furthermore, we found that mPFS in patients with stage
IV, 11, and II were 4.1, 5.2, and 8.3 months, respectively.
The PES was also negatively affected by the presence of
comorbidity and receiving CT alone. These findings are
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under the expected range according to mOS, though a
shorter mPFS in patients with stage III. Besides the stage
of disease, the presence and severity of comorbid condi-
tions along with age and performance status appear to be
important determinants of PFS in NSCLC. The age and
presence of comorbidity could have a significant impact
on treatment decisions [41]. In patients with early-stage
NSCLC, in addition to the impact of comorbidities on
the qualification for surgical treatment, they contribute
to increased postoperative complications [42, 43]. Mul-
tiple comorbidities also have a negative impact on elderly
NSCLC patients with III and IV stages treated with CT
or CRT [44, 45]. Additionally, PFS may vary depending
on the specific treatment regimens and patient charac-
teristics involved in each study. A multicenter retrospec-
tive study by Jazieh et al., from 19 low-to-middle-income
countries, reported that surgery plus CT and concurrent
CRT (cCRT) as initial therapy predicted better mPES in
patients with stage III NSCLC compared to other differ-
ent treatment regimens [46]. In the same line, Sakin et al.
showed that performance status and CRT are the most
important factors affecting PFS in elderly patients with
inoperable stage III NSCLC, and the best survival was
achieved in patients treated with cCRT [47]. Moreover,
Florsch et al. found that patients with inoperable stage II1
NSCLC treated (post cCRT) according to a multimodal
treatment depending on the treatment time and pattern,
demonstrated improved survival regardless of immuno-
therapy use. However, the implementation of immuno-
therapy has further enhanced patient outcomes [48]. This
highlights the importance of timely initiation of specific
therapy, along with treatment of comorbidity, to improve
the outcome of NSCLC patients. Thus, we suggest fur-
ther optimization strategies in the management of our
NSCLC patients, taking into consideration these different
factors.

As expected, our outcome is lower than the medians
survival achieved with the use of novel therapies. Though
the recent progress in targeted therapy and immuno-
therapy have changed the landscape for the treatment of
advanced NSCLC, access to certain therapeutic modali-
ties among the countries in the region is still limited [18].
Besides, EGFR and PDL1 have been proved as predictive
biomarkers in advanced NSCLC for tyrosine kinase and
PD1/PDL1 inhibitors, respectively [49, 50]. In conjunc-
tion with the predominance of ADC histological type in
the current study, high rates of EGFR mutation and PDL1
overexpression (approximativly 40%) were observed in
our patients with NSCLC, in particular in those with
ADC [51, 52]. This suggests that a large number of
Algerian patients with NSCLC are likely candidates for
EGFR-targeted therapy and PD1/PDL1 immunother-
apy. However, the rate of EGFR testing was admittedly
low in this cohort of patients, even among patients with



Lahmadi et al. BMC Cancer (2024) 24:946

metastatic ADC. This may be explained by the socioeco-
nomic status of our patients since there is limited access
to diagnostic settings for molecular testing in public hos-
pitals and anticancer centers. On the other hand, immu-
notherapy is much more likely to be accessed since PDL1
expression could be routinely assessed by immunohisto-
chemistry. Thus, the establishment of precision medicine
treatments at our anticancer centers is likely to improve
survival outcomes.

Our study presents some limitations as being a single-
center evaluation and based on retrospectively reviewed
medical records. There was a proportion of cases with-
out information for some parameters. Besides, the
lack of molecular testing of some important markers
(EGFR, ALK, ROS1) and PDL1 have not routinely intro-
duced with the immunohistochemical report until most
recently. Despite the limitations, our results could be
an update on the clinicopathological and prognosis fea-
tures of NSCLC in our population and help to conduct
future research studies, particularly prospective investi-
gations of the influence of novel therapies (targeted and
immuno-therapies) and clinical parameters on NSCLC
patients' survival.

Conclusion

In this Algerian cohort of patients with NSCLC, the
majority of cases were male and diagnosed with advanced
disease. The age at diagnosis was relatively younger and
ADC was the predominant histological subtype. Tobacco
smoking was the most important risk factor in men. On
the contrary, neversmokers patients were more likely to
be young and female. Furthermore, the prognostic factors
affecting survival are stage, age at diagnosis, comorbid-
ity, symptoms, and treatment. Therefore, we suggest that
primary prevention, based mainly on tobacco control and
early detection through screening program, and access
to targeted therapy and immunotherapy may be the best
strategies to reduce lung cancer morbidity and mortality.
Future efforts should focus on identifying biological dif-
ferences and potential etiological risk factors to improve
NSCLC management in our population.
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