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Abstract: Introduction: The national biotechnology industry has developed therapies targeting the epidermal growth factor
receptor, and one of them is the CIMAvax-EGF vaccine as an active immunotherapy that is directly related to increased
overall survival. Objective: To estimate the survival of patients with advanced lung cancer treated with CIMAvax-EGF.
Methods: A retrospective cohort study was conducted at the Maria Curie Provincial Teaching Oncology Hospital in
Camagiliey Province between 2016 and 2018. The study population consisted of 32 patients who had received
chemotherapy with unsatisfactory outcomes and were subsequently treated with Cimavax-EGF and followed up in the
oncology clinic. The primary source of information was each patient's individual medical record. Data were processed
using the Statistical Package for the Social Sciences (SPSS) version 26.0. Results: The majority of patients were male,
aged 70 to 79 years, with the squamous cell carcinoma histological subtype and clinical stages IIIB and IVA. Overall and
progression-free survival were 12.4 and 6.7 months, respectively. The predominant response to first-line treatment was
partial remission, and the most frequent adverse reaction reported in immunized patients was pain at the injection site.
Conclusions: In patients who had a complete response to the first line of treatment, the probability of survival improved
when receiving maintenance treatment with the CiMAvax-EGF vaccine.
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1 Introduction

Lung cancer has been a major global health problem due to its high incidence, increasing mortality, and difficult
management [1]. It is one of the most common solid tumors worldwide, with 2.1 million new cases and 1.8 million deaths
in 2019 [2]. In the Americas, it is the third most frequent malignant neoplasm and the leading cause of cancer-related death
on the continent.

In Cuba, it represents the third leading cause of death, preceded by skin cancer for both sexes, prostate cancer for men,
and breast cancer for women [3].

According to data published in the 2021 Statistical Yearbook, 3,821 new cases were reported in males, for a rate
adjusted to the world population of 37.2 per 100,000 inhabitants, and 2,426 in females, for a rate adjusted to the world
population of 21.6 per 100,000 inhabitants [4].
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Currently, alterations in the epidermal growth factor receptor superfamily, which is overexpressed in malignant
diseases, is considered among the etiologies of lung cancer. This receptor regulates vital cellular processes and is an
indicator of negative prognosis [5,6].

Epidermal growth factor (EGF) is a peptide capable of stimulating epithelial and mesenchymal cell proliferation in
vitro and in vivo through a membrane receptor. Therefore, EGF-R expression is important for regulating growth in some
types of epithelial tumors. Overexpression of the EGF receptor is implicated in the malignant transformation process and
promotes cell proliferation, survival, and migration. In lung cancer, this overexpression is correlated with greater
progression, increased cell proliferation, and poor differentiation [7].

Recent advances in understanding cell signaling in tumor genesis have led to the development of new therapies that
offer renewed hope. Among these is the therapeutic vaccine CIMAvax-EGF®, composed of human epidermal growth
factor (EGF) conjugated to the P64K protein. When a patient is treated with this vaccine, there is an increase in the titers of
neutralizing antibodies against EGF and a proportional reduction in circulating EGF in the serum [8].

This research was carried out with the aim of obtaining data related to the survival of patients with advanced lung
cancer, who did not respond to previous chemotherapy, in whom CIMAvax-EGF was applied in the Oncology Medicine
Clinic.

2 Methods

A retrospective cohort study was conducted at the Maria Curie Provincial Teaching Oncology Hospital in Camagiiey
Province, Cuba, between January 2016 and December 2018.

The study population consisted of 32 patients diagnosed with advanced lung cancer of various histological types who
were treated with CIMAvax-EGF.

The medical records containing all the necessary information for the study were available at the Oncology Clinic.

Patients over 18 years of age with histological confirmation of the tumor after first-line chemotherapy with
unfavorable results were included and received the vaccine.

Patients with incomplete medical records were excluded from the study.

The following data were collected from the medical records: age, sex, comorbidities, histological type, functional
status according to the Eastern Cooperative Group of Oncology (ECOG) scale, clinical stage, response to treatment, and
adverse reactions. All data were processed using the Statistical Package for the Social Sciences (SPSS) version 26.0.

3 Results

The demographic characteristics of the patients studied are shown, where the average age was estimated to be 64.91
years with a standard deviation of 8.938 years, with a predominance of the 70-79 age group, followed by the 60-69 age
group. Regarding sex, a greater predominance was observed in the male sex (Table 1).

Table 1. Distribution of patients according to age and sex

Sex

Age group Female Male Total
No % No % No %
40-49 years 1 3.1 0 0.0 1 3.1
50-59 years 3 9.4 6 18.8 9 28.1
60-69 years 2 6.3 8 25.0 10 313
70-79 years 4 12.5 7 21.9 11 34.4
>80 years 0 0.0 1 3.1 1 3.1
Total 10 31.3 22 68.8 32 100.0
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Regarding functional status, the predominance of patients with an ECOG 2 is reflected, followed by those with an

ECOG 1 and ECOG 0 (Fig. 1).
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Figure. 1 Distribution of patients according to functional status (ECOG classification).

Regarding the histopathological characteristics of the tumors in the patients studied, it was evident that the

predominant histology was squamous cell carcinoma, followed by non-small cell lung cancer; while stages I1IB and IVA

grouped the highest percentage of cases (table 2).

Table 2. Distribution in patients according to histopathological characteristics and clinical stage

Histopathological characteristics No %
Adenocarcinoma 7 21.9
Histological type Squamous cell carcinoma 14 43.8
Non-small cell lung cancer 11 344
I1IB 8 25.0
Clinical stage igg 12 6 56630
IVB 8 18.8
Total 32 100.0

The cumulative survival at two years for complete response reached almost half of the sample, followed very closely

by partial response, while patients with stable and partial response died before the year (Fig. 2).
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It is shown that most patients did not suffer adverse events, among the main adverse events related to the use of
CIMAvax-EGF was pain at the injection site, followed by chills and to a lesser extent other events such as tremors and
headache occurred (table 3).

Table 3. Patients according to adverse events secondary to the use of Cimavax-EGF

Tremors 2 6.3
Headache 2 6.3
Pain at the injection site 6 18.8
Chills 3 9.4
No events reported 19 59.4
Total 32 100.0

4 Discussion

Age remains the most important risk factor for carcinogenesis; undoubtedly, the passage of time leads to the
accumulation of damage from free radicals, viruses, carcinogens, or other agents that can cause mutations and favor the
development of oncoproliferative processes [9].

In Cuba, lung cancer remains the leading cause of death in both sexes, although it is more frequent in men, where
65% has been reported, followed by women with 35%, as in other studies [10,11].

In this investigation, when the most frequent ages were identified, it was found that the average was 65 years, which
is generally consistent with other investigations on the subject [10,12].

In the present investigation, the reflex functional state predominated in patients with an ECOG 2, which differs from
other studies, such as Rodriguez et al. [13] who reported that 90.8% (n = 374) of the patients had a functional state
according to the ECOG index equal to 0 or 1 and only 7.5% presented ECOG of 2 or more. However, it should also be
noted that there is a difference in the sample size of both studies, which may explain this discrepancy.

On the other hand, Camacho et al. [14] found, unlike this study, that 85.71% of the patients studied had an ECOG-1 at
the beginning of immunotherapy treatment; the rest reached two on the scale, with minimal restrictions in their daily life.

Villanueva-Bueno et al.[15] report on the clinical evolution of the patients studied. When functional status was
assessed using the ECOG scale at the beginning of therapy, eight patients (61.5%) were fully active (scale score 0), while
38.5% had difficulty with strenuous physical activity. After six months, a deterioration in functional status was observed,
with only 15.4% remaining fully active, 23.1% having difficulty with strenuous physical activity, and 30.8% progressing to
stages of greater functional difficulty. Only two patients could partially care for themselves, and two were completely
dependent.

Analysis of the histopathological diagnosis revealed that the most frequent tumor was squamous cell carcinoma, while
stages I1IB and IVA accounted for 75.0% of cases, which is partly consistent with what has been observed in other studies
[16,17].

The research carried out by Tabio and others [18] at the National Institute of Oncology and Radiobiology known as
"Overall survival of patients with non-small cell lung carcinoma" unlike what was found in this study, adenocarcinoma
predominated as the most frequent histological variety, followed by squamous cell carcinoma, even though it was not
possible to establish the histological variety in 282 patients.

According to the results found by Carballo and others [19], they asserted in their study that the CIMAvax-EGF
vaccine is positioned as the therapeutic possibility with the greatest survival and provides a better quality of life to patients
with advanced stages of malignant lung cancer.

This research found that in patients studied who received immunotherapy after chemotherapy as first-line treatment,
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the results were unfavorable. However, the response was very favorable regardless of the histological type, improving the
likelihood of longer survival. This was evidenced by the predominance of 15 patients with a partial response, followed by
10 with a complete response and 7 patients with a stable response.

The median survival time was 20,753 days for complete response; 9,181 days for partial response and 8,268 days for
stable response; demonstrating the favorable response to the use of CIMAvaxEGF in patients with advanced lung cancer
(regardless of histology) with poor response to the use of polychemotherapy.

This is consistent with the study by Columbi¢ et al. [10] who, when performing an intention-to-treat analysis with
CIMAvax-EGF®, also found a significant increase in overall survival.

In another study comparing the use of the CIMAvax-EGF vaccine with the monoclonal antibody nimotuzumab carried
out by Carballo et al [19], they found a median overall survival of CIMAvax-EGF of 18.0 months, higher than the use of
the monoclonal antibody nimotuzumab, which was statistically significant (p=0.021).

It can be stated that immunotherapy, because it can be administered for a prolonged period in cancer treatment, may
increase the probability of recurrent events [20].

This investigation reported adverse events in only 13 patients, all of low intensity, and more than 59% were free of
these effects, unlike those found by Carballo et al. [19], who reported among the most frequent events: pain at the injection
site in 77.4% of the cases studied, and fever and headache with 32.3 and 32.0% respectively.

However, this study coincided with Columbié et al. [10], where adverse events were recorded in less than 25% of
vaccinated patients.

It is important to consider the toxicity profile of immunotherapies, especially in cancer patients in advanced stages of
their disease; however, they have not altered the safety and efficacy profile in controlled clinical studies in medical practice.

This research concludes that a high overall progression-free survival was found after the use of the CIMAvax-EGF
vaccine, with a very positive response to treatment, independent of the histological type, which improved the probability of
survival with adverse events of mild intensity and the most frequent being pain at the injection site.
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