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Abstract
Survival outcomes in a cohort of metastatic non-small cell lung cancer patients with
limited access to immunotherapy and targeted therapy in a low and middle-income

country.

Diego-Felipe Ballen, MD?; Carlos Carvajal-Fierro, MD?; Rafael Beltran, MD?; Martha-

Liliana Alarcéon, MD?; Camilo Vallejo-Yepes, MD?; Ricardo Brugés-Maya, MD?

Purpose: To describe the survival outcomes in a cohort of metastatic non-small cell lung
cancer (NSCLC) patients with limited access to immunotherapy and target therapy treated

between 2013 and 2018 in a reference cancer center in Bogota, Colombia.

Methods: Observational study of a retrospective cohort of metastatic NSCLC patients. A
complete description of the population was made. Survival curves were performed using the

Kaplan-Meier method. Log-rank test was used to evaluate differences between subgroups.

Results: 209 patients were included. 79,5% patients had adenocarcinoma (ADC) and
14,8% squamous cell carcinoma (SCC). The most used first-line treatment was cytotoxic
chemotherapy (50.2%), followed by anti-EGFR therapy (14.8%), chemoimmunotherapy
(1.9%) and ALK target therapy (1.4%). 31.6% received best supportive care (BSC). Median
overall survival (OS) was 11.2 months, 13 months for ADC and 2.5 months for SCC. The
median OS for patients that received any type of treatment was 26.9 months (95%CIl,14.9—
38.8) versus 1.4 months for BSC (95%CIl,1.1-1.8). Progression-free survival was 9.3
months without significant differences with respect to the type of first-line therapy used. The
median time-to-treatment was 55 days and only 54% of patients with an actionable mutation

in EGFR received an anti-EGFR therapy as the first line treatment.



Conclusions: Cytotoxic chemotherapy was the most used treatment for the management
of metastatic NSCLC, however a third of patients received BSC. SCC was the subgroup
with worse prognosis and their access to immunotherapy is imperative. In our population,
use of targeted therapies has been restricted by access to molecular diagnosis and

remained low until 2018.

Key words: non-small cell lung cancer, overall survival, progression-free survival,
chemotherapy, immunotherapy, molecular diagnosis, adenocarcinoma, squamous cell

carcinoma, molecular targeted therapy.

Introduction

Lung cancer is the leading cause of cancer mortality in the world with 1,796,144 deaths
reported in 2020 (1). Advances in translational oncology have made non-small cell lung
cancer (NSCLC) a disease whose adverse outcomes have been favorably modified by
incorporating molecular diagnostic methods and personalized treatment, especially in the
advanced and metastatic setting. This has been recently demonstrated in United States,
where a reduction in mortality related to NSCLC has been documented, since 2013, when
approval of targeted therapies was given for actionable mutations such as EGFR or ALK
2).

In low- and middle-income countries (LMICs) we have a high heterogeneity in access to
diagnostic tests, biomarkers, and access to treatments like immunotherapy and targeted

therapy that make implementation of personalized therapy a big challenge (3,4). However,



the impact of the development of personalized therapies on the survival of our patients has

been poorly described.

The aim of this study was to describe the survival outcomes of metastatic NSCLC patients
with limited access to immunotherapy and target therapy treated between 2013 and 2018

in a cohort of patients treated in a reference cancer center in Bogota, Colombia.

Materials and methods

We did a retrospective cohort study including patients with metastatic NSCLC treated at
Instituto Nacional de Cancerologia (INC) in Bogota, Colombia, between 2013 and 2018.
We excluded patients under 18 years of age, without institutional review of the pathology,
extra-institutional treatment, lack of follow-up or with other synchronous tumors except for
non-melanoma skin cancer managed with local therapies.

RedCap 7.1.2 platform was used to collect data obtained from clinical records. Continuous
variables were described in medians and interquartile ranges (IQR) and categorical
variables in absolute values and percentages. Data were analyzed using SPSS version 19
with the support of INC statistical team. Overall survival (OS) was defined as the time
between the date of the biopsy report of NSCLC and the date of death recorded in the
clinical records or censored on the last day of follow-up. Progression-free survival (PFS)
was calculated as the time between the date of initiation of first-line systemic therapy with
palliative intention until the date of progression, death, or last follow-up if disease
progression was not documented. Additionally, time-to-treatment was defined as the time
between the date of the pathological report confirming NSCLC to the date of the initiation
of first-line systemic therapy. Survival analysis was performed using Kaplan-Meier curves
and log-rank test to assess differences between subgroups. A cox regression was

performed in search of factors related to progression-free survival and overall survival.



The protocol was approved by institutional ethics committee (No CEI-00554-19) before
collecting data from clinical records, and it was supervised by an independent clinical

monitoring group.

Results

Between December 2013 and December 2018, 209 patients with newly diagnosis,
treatment-naive metastatic NSCLC were included (Table 1). The median age was 65 years
(IQR=55-72), 55.5% were women, half of the patients had active or past smoking history
and 39.2% had an Eastern Cooperative Oncology Group (ECOG) performance status 2.
The most frequent subtype was adenocarcinoma (ADC) in 79.5% of patients, followed by

squamous cell carcinoma (SCC) in 14.8% and others in 5.7%.

EGFR mutation status was the most tested biomarker in 70.8% of patients with a positivity
rate of 39% for the samples studied, the ALK tested frequency was 24.9% with a positivity
rate of 25%. PD-L1 was performed in 11% of the cases. The most used first-line treatment
was cytotoxic chemotherapy (50.2%), followed by anti-EGFR therapy (14.8%),
chemoimmunotherapy (1.9%), and ALK-targeted therapy (1.4%). 31.6% of the patients did
not receive specific cancer treatment and were managed with best supportive care (BSC).
The median time of follow up was 13 months. The median overall survival for the total
population was 11.2 months (95% CI 7.9 - 14.4) and 34% of patients were alive at 2 years,
Figure 1A. For the ADC group the median OS was 13.0 months (95% CI1 8.1 - 17.9) and
38% of patients were alive at 2 years. For the SCC group the median OS was 2.5 months
(95% Cl % 0.6 - 4.4) and only 8% of patients were alive at 2 years, Figure 1B. Women had

a better median overall survival compared to men (14.7 months vs. 5.7 months, p <0.014).



SCC was more likely to receive BSC as the only treatment compared to ADC, a difference
that was statistically significant (p = 0.003).

The median OS for the subgroup of patients that received any type of treatment was 26.9
months (95% CI 14.9 — 38.8) versus 1.4 months for BSC (95% CI 1.1 — 1.8) (p < 0.001).
Among the 143 patients who received any kind of treatment, the median time-to-treatment
was 55 days (IQR 30 to 105). Although, median OS of patients with chemotherapy and
anti-EGFR therapy was 20.8 (95% IC 8.5 — 33.0) and 27.2 (95% IC 14.5 — 39.9) months
respectively, this difference was not statistically significant (p = 0.270).

The median PFS for the total population was 9.3 months (95% CI 7.9 - 10.7). Median PFS
was 8.7 months (95% CI 6.7 - 10.7) in chemotherapy subgroup and 9.3 months (95% CI
5.4 - 13.2) in EGFR therapy subgroup, this difference was not statistically significant (p =
0.362), Figure 2.

A first-generation tyrosine kinase inhibitor was used in 80% of patients who received first-
line anti-EGFR therapy (Erlotinib 45%, Gefitinib 35%), followed by the second-generation
ITK Afatinib in 20%. No patient received Osimertinib as first-line treatment. The use anti-
EGFR therapy in the second line treatment was 33% (n = 19), including four patients
receiving Osimertinib.

Cox regression model, which included variables sex, age, ECOG, histology and type of
first-line therapy, showed that SCC histology was an independent factor for worst OS (HR:

1.8, 95% CI 1.073 — 3.035, p = 0.026) and worst PFS (HR:3.4, 95% CI 1.568 — 7.596).

Discussion

The treatment approach to patients with metastatic NSCLC is changing year by year with
the development of personalized therapies. The frequent use of molecular diagnostic
techniques has taught us that the term NSCLC brings together many entities with different

clinical and biological behavior. These advances are experienced in a particular way in



LMICs, where there are other ethnic, socio-economic, environmental, and geographic
factors that make real-life studies a valuable tool for evaluating the impact that these new

approaches really have on the care of our patients.

The most widely used treatment in our patients continues to be cytotoxic chemotherapy
(50.2%). On the other hand, a third of our patients did not receive a first-line treatment and
were treated with BSC, these data are similar to those reported in other cohort of Latin
American patients with metastatic NSCLC (5). The interpretation of these data needs
carefully attention to histology, since BCS was the only treatment received by 54% of
patients with SCC compared to 27.7% of patients with ADC, a difference that was

statistically significant (p = 0.003).

Differences according to histology were also found in overall survival, with a statistically
significant difference in median OS of 13.0 months in ADC versus 2.5 months in SCC.
Several factors of SCC patients could explain this gap: they were mainly men (74.2%),
smokers (80.6%) and had a worse performance status (ECOG = 3, 16,1%). Furthermore,
the fact that actionable mutations are not an important therapeutic target in SCC makes
the incorporation of immunotherapy into treatment the most impactful strategy (6), even if it
is used after progression to first line therapy (7). The low use of immunotherapy in our
population was due to the time of approval of these therapies in Colombia. PD-1 inhibitors
were introduced as second-line treatment for lung cancer in 2016 and determination PDL-
1 expression was not mandatory. Government approval of immune checkpoint inhibitors
(ICI) as first-line monotherapy in patients with PD-L1 expression greater than 50%
occurred in June 2017 and its use in combination with chemotherapy regardless of the
determination of PDL-1 expression in non-SCC patients occurred in August 2018 and in

SCC patients in March 2019, Figure 3. In our cohort, no patients with SCC received



immunotherapy in the first line of treatment and only one of them underwent determination
of PD-L1 expression in tumor tissue, which may explain the poor outcomes found in this
population and highlights the importance of improving access to immunotherapy in our

patients.

Patients receiving some type of first-line treatment had a striking median OS of 26.9
months, which could be explained by the high frequency of women with adenocarcinoma
histology in the general population. A retrospective study in a Latin American population
between 2006 and 2014 found that women have a 16% lower risk of mortality from lung
cancer compared to men, which is explained by a wide variety of factors such as younger
age at diagnosis, higher probability of ADC, lower frequency of smoking, higher actionable
genomic alterations, and better response to different treatment modalities (8). Another
important factor is time-to-treatment. It is interesting the recent published data about
interpretation of time-to-treatment in patients with NSCLC. The hypothesis that extended
time-to-treatment negatively affects survival has been consistently described in early-
stages specifically for surgical treatment, however, it doesn’t apply for metastatic setting
(9,10). This phenomenon called “waiting time paradox” (11,12), could be explained by the
fact that early treated patients tend to have more severe symptoms, so the extended
median time-to-treatment of 55 days in our cohort indirectly tell us that they are patients in
better conditions, and this could be another reason for the OS reached in the population
who received any kind of treatment. Regardless of the cause, we have observed in our
population a progressive improvement in overall survival according to what has been

published in previous years (13,14)

In ADC patients, a median PFS of 9.3 months reached with anti-EGFR therapy (mainly

first generation ITK) is really close to PFS published in EURTAC study (15). The lack of



statistical significance in PFS between EGFR therapy and cytotoxic chemotherapy could
be related to the fact that only 54% of patients with EGFR mutations received targeted
therapy in the first-line scenario which implies that many patients received chemotherapy
as first line treatment without perform an actionable molecular analysis. Limitations for
access to an adequate molecular diagnosis is well known in Latin America (LATAM), a
recent survey conducted by IASCL shows that 74% of oncologist in LATAM answered that
less than 50% of patients with NSCLC are molecular tested in their countries (16). In a
recent publication of a cohort of patients with EGFR mutations in LATAM the frequency of
molecular testing was 66% with a wide variation according to the country and insurance
coverage (5). In the same study, Colombia had the longest turnaround time for testing with
20.4 days. We need to face different challenges to improve molecular diagnosis. First, very
few laboratories have the technology and knowledge required to perform these tests.
Second, the incorporation of these molecular tests in health insurance has been low and
progressive, and finally, the unavailability of many target therapies to other driver

mutations makes the routine use of genomic profiling a big issue.

Limitations of our study are its retrospective nature and a that includes a single center that
may not represent the practice of the entire country due to the high degree of
heterogeneity that exists between and within our countries. Despite this, unlike other real-
life studies our work, not only shows the molecular diagnosis and treatment in a cohort of
patients, but also related them to clinical outcomes which is the main goal of treatment.
There is a lack of information on the type of technique used for molecular studies and the
appearance of resistance mutations, mainly related to the fact that despite the INC is a
cancer reference center, some tests were done outside the hospital and were not

registered in the institutional medical record.



Conclusion

In our cohort, cytotoxic chemotherapy continues to be the most widely used treatment for
the management of metastatic NSCLC. In addition, a large proportion of patients received
better supportive care. Squamous cell carcinoma histology was a special subgroup of poor
prognosis and the addition of immunotherapy in this population is imperative. The use of
targeted therapies has been limited by access to molecular diagnosis and remained low

until 2018 in our population, a barrier that we hope to have overcome since then.



Figure legends

Table 1. Demographics and clinical characteristics of metastatic non-small cell lung cancer
(NSCLC) patients.

Figure 1. A. Overall survival (OS) of complete cohort of patients. B. Overall survival
according to histology: adenocarcinoma (ADC) or squamous cell carcinoma (SCC)

Figure 2. Progression free survival (PFS) according to the type of fist-line therapy.

Figure 3 (Online Only). Approval timeline of anti EGFR and immunotherapy treatments

for metastatic NSCLC in Colombia.



Table 1

Characteristic Complete Adenocarcinoma Escamocelular
cohort Frequency (%) Frequency (%)
Frequency (%) | n =166 n=31
n =209

Age (Median) 65 years 64 years 67 years
RIQ 55 - 72 RIQ 54 - 72 RIQ 61 - 73

Gender

Men

Women

93 (44,5%)

116 (55,5%)

64 (38,6%)

102 (61,4%)

23 (74,2%)

8 (25,8%)

Smoking (active o

history) 103 (49,3%) 74 (44,6%) 25 (80,6%)
Yes 106 (50,7%) 92 (55,4%) 6 (19,4%)
No

Performance status

ECOG 0 26 (12,4%) 20 (12%) 6 (16,1%)
ECOG 1 101 (48,3%) 81 (48,8%) 13 (41,9%)
ECOG 2 59 (28,2%) 49 (29,5%) 8 (25,8%)
ECOG 3 21 (10%) 14 (8,4%) 5 (16,1%)
ECOG 4 2 (1%) 2 (1,2%) 0 (0%)

Histology




Adenocarcinoma

Squamous Cell Carcinoma

166 (79,5%)

31 (14,8%)

166 (100%)

31 (100%)

Others 12 (5,7%) - -

EGFR

Mutated 57 (27,3%) 48 (28,9%) 1 (3,2%)
non-mutated 91 (43,5%) 89 (53,6%) 1 (3,2%)

Unknown 61 (29,2%) 29 (17,5%) 29 (93,6%)
ALK

mutated 13 (6,2%) 12 (7,2%) 0
Non-mutated 39 (18,7%) 37 (22,3%) 0

unknown 157 (75,1%) 117 (70,5%) 31 (100%)
PD-L1

<1% 13 (6,2%) 13 (7,8%) 0

1-50% 9 (4,3%) 8 (4,8%) 1 (3,2%)

> 50% 1 (0,5%) 1 (0,6%) 0

unknown 186 (89%) 144 (86,7%) 30 (96,8%)

First line therapy
Cytotoxic chemotherapy
Anti-EGFR

Anti-ALK
Immuno-chemotherapy

Best supportive care

105 (50,2%)
31 (14,8%)
3 (1,4%)

4 (1,9%)

66 (31,6%)

85 (51,2%)
28 (16,9%)
3 (1,8%)
4 (2,4%)

46 (27,7%)

14 (45,2%)
0
0
0

17 (54,8%)
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Figure 3.
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