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Abstract:
							                           
INTRODUCTION Racotumomab is a therapeutic vaccine based on a monoclonal anti-idiotypic antibody developed by the Molecular Immunology Center in Havana, Cuba, that is registered in Cuba and Argentina for treatment of non-small cell lung cancer. It induces a specific humoral and cellular immune  response against the N-glycolyl GM3 (NeuGcGM3) ganglioside present in tumor cells, thereby provoking the death of these cells.OBJECTIVE Evaluate racotumomab vaccine use as switch maintenance and second-line therapy for patients with inoperable non-small cell lung cancer in routine clinical practice, outside the framework of clinical studies, and assess the overall survival, stage-specific survival and safety in these patients.

METHODS A descriptive, retrospective study was carried out in patients diagnosed with non-small cell lung cancer not suitable for surgical treatment, who received racotumomab as a part of switch maintenance or second-line treatments. Overall survival was defined from diagnosis and from the first immunization, until death.

RESULTS We included 71 patients treated with racotumomab, 57.7% (41/71) of whom were in stages IIIB and IV of non-small cell lung cancer. Of the patients, 84.5% (60/71) had no adverse events, and 15.5% (11/71) had mild adverse reactions. The median overall survival was 24.5 months, calculated from the first immunization, 17.2 months for those who received racotumomab as switch maintenance and 6.8 months for patients who had progressed after the first line of treatment.

CONCLUSIONS Racotumomab in routine clinical practice prolonged overall survival in patients with non-small cell lung cancer treated in switch maintenance, and in stage IV patients who received the treatment as second-line therapy. The vaccine was well tolerated.
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INTRODUCTION

Lung cancer is one of the most frequent neoplasms in the world. In 2020, it accounted for 11.7% of new cancer cases and 18.0% of reported cancer deaths.[1,2] In Cuba, the highest cancer incidence rates in men correspond to skin, prostate and lung cancer; and in women to skin, breast and lung cancer. In both sexes, lung cancer ranks third in incidence and first in mortality (5626 deaths in 2019; of which 3406 were men and 2220 were women).[3]

Smoking is the most common etiological factor, present in about 95% of male and 80% of female patients affected worldwide. Factors associated with lung cancer occurrence in non-smokers include environmental pollution, exposure to radon and other occupational substances, diet, lifestyle and genetic predisposition.[4,5]

Malignant epithelial lung tumors are classified into two major groups: small cell or microcytic lung carcinomas (15%–25%) and non-small cell or non-microcytic lung carcinomas (75%–85%). The second group includes three main types: adenocarcinoma (40%), squamous cell carcinoma (25%) and large-cell carcinoma (10%).[4,5] Adenocarcinoma usually occurs in young, female non-smokers with genetic alterations.

Worldwide, the median age of lung cancer diagnosis is 70 years, with a high incidence of cases from 65 to 75 years of age. Of these, 50%–70% are diagnosed with locally advanced or metastatic disease, and 5-year survival is only 17%–18%.[4–6] For non-small cell lung carcinoma, the International Association for the Study of Lung Cancer (IASLC) reports 5-year survival for stages IIIA, IIIB, IIIC, and IV as 36%, 26%, 13%, and 6%, respectively.[7]

For patients in early stages of the disease who are unable to undergo surgical treatment or who refuse surgery, and for patients with locally advanced and metastatic disease, concurrent or sequential chemotherapy with radiotherapy is the therapeutic option of choice.[4,6] Traditionally, first-line treatment is chemotherapy with platinum derivatives (cisplatin, carboplatin) combined with other agents (such as pemetrexed, gemcitabine, vinorelbine, paclitaxel, docetaxel, bevacizumab).[5,6] However, their efficacy is limited, with little increase in survival, and high toxicity can cause discontinuation of treatment or precludes their application.

In recent years, important changes have been introduced in the treatment of non-small cell lung carcinoma, including therapies directed at targets on tumor cells' epidermal growth factor receptor (EGFR) or anaplastic lymphoma kinase (ALK)[6] and therapies that activate the immune system against the tumor. Among these are therapies that block the immune checkpoint represented by the programmed death receptor and its ligand PD-1/PD-L1 (atezolizumab, nivolumab, pembrolizumab) and immune checkpoint inhibitors of cytotoxic T-lymphocyte–associated antigen 4 or CTLA-4 (ipilimumab).[8–10]

Understanding cell signaling mechanisms and their role in tumor formation, the use of monoclonal antibodies and recombinant proteins and the development of immunotherapy have opened new therapeutic avenues, among them immune response activation against tumor cells by means of vaccines based on tumor antigens. The Molecular Immunology Center (CIM) in Havana, Cuba, developed the racotumomab vaccine based on a murine monoclonal anti-idiotype antibody belonging to the IgG1 subclass.[11–14] Racotumomab stimulates an immune response against the tumor antigen N-glycolyl GM3 (NeuGcGM3). This ganglioside is virtually undetectable in normal cells; however, it is present in the cells of certain tumors (melanoma, breast, non-small cell carcinoma, Wilms tumor and neuroblastoma monocytes).[15,16] Its overexpression has been associated with altered cell growth, immune tolerance and tumor metastasis and angiogenesis, making it a target for cancer therapy.[14,15]

The response induced by antibodies generated after immunization with racotumomab is understood, as is its mechanism of action.[17] Most patients generate antibodies capable of binding to NeuGcGM3-expressing tumor cells, destroying them by a non-apoptotic mechanism, independent of complement activation.[17] Racotumomab's use in 20 patients with advanced-stage non-small cell lung cancer who had received 4 to 6 cycles of cisplatin/vinblastine induced an IgM and IgG antibody response against NeuGcGM3.[18]

A meta-analysis including 26 studies and 7839 patients with stage III and IV non-small cell lung cancer found that racotumomab and pemetrexed maintenance therapies were the most effective in terms of overall survival and disease-free survival.[19] A phase 2/3 trial involving 87 patients with advanced non-small cell lung cancer also showed an increase in overall survival and progression-free survival, and found local reactions at the injection site, bone pain, cough and asthenia to be the main adverse reactions, leading to the conclusion that the product is effective and safe.[20] It exhibits very low toxicity and is well tolerated, so patients sustain long-term treatment without complications, gaining control of disease symptoms, with increased survival and a substantial improvement in quality of life.[21] Racotumomab (trade name: Vaxira) is registered in Cuba[22] and Argentina[13] for treatment of patients with non-small cell lung carcinoma.

The objective of this study was to  report on the use of racotumomab in early and advanced stages of the disease, as part of routine clinical practice outside the context of a clinical investigation for patients who could not receive surgical treatment. Its use as switch maintenance or second-line therapy is described.




METHODS

We conducted a descriptive, retrospective, non-probability sampling study to evaluate survival in patients with non-small cell lung carcinoma who could not be treated by surgery, and who received racotumomab as switch maintenance or second-line therapy.

Of the 86 patients seen in the Oncology Service of the Hermanos Ameijeiras Clinical-Surgical Hospital in Havana, Cuba,  from January 2010 through December 2014, with cyto/histological confirmation of non-small cell lung carcinoma who did not undergo surgery, and who had received the racotumomab vaccine, 71 patients were selected who had completed first-line treatment with chemotherapy, radiotherapy or both, and whose clinical charts had the information required for this study. Of these, 36 received the vaccine as switch maintenance (new treatment given immediately following first-line treatment, requiring no evidence of disease progression) and 35 as second-line treatment (introduced after evidence of failure of first-line treatment due to disease progression).


Vaccine administration route, dosage and frequency Racotumomab (1 mg/mL, with alumina as adjuvant) was administered intradermally in 4 subdoses of 0.25 mL, in deltoid regions and anterior surface of the forearms. The first 5 doses were administered at 14-day intervals (± 7 days of tolerance), the following doses at 28-day intervals (± 15 days of tolerance), provided that the patient’s general condition permitted subsequent doses.


Statistical analysis Data was obtained by reviewing medical records in hospital archives, the primary registry and the database of the Oncology Service’s Functional Thoracic Tumor Unit. We created a database using SPSS version 20 in which age, sex, histologic type, smoking habit, tumor location, comorbidities, clinical stage, treatments received, vaccine immunizations and causes of immunotherapy discontinuation were recorded.

The main variables studied were: overall survival, defined as time elapsed from diagnosis or from first immunization to death or knowledge of the latest update; survival according to progressors and non-progressors at initiation of treatment with the vaccine and by stage (stages I and II were reported together). Survival estimation was made using the Kaplan-Meier method. Severity of adverse effects was assessed according to the US National Cancer Institute’s Common Terminology Criteria for Adverse Events version 4.0.[23]




RESULTS

Median age of patients was 66 years. Of the total, 67.6% (48/71) presented at least one comorbidity and the vast majority were smokers. More than half of patients (57.7%, 41/71) were in locally advanced or metastatic stages. The main histologic subtype was adenocarcinoma, followed by squamous cell carcinoma. It was not possible to determine the histologic subtype in 13 patients (18.3%) (Table 1).

Most patients (73.2%, 52/71) had undergone chemotherapy in addition to radiotherapy; 94.4% (67/71) adhered to the first-line treatment schedule (chemotherapy, radiotherapy, 4–6 cycles); only 4 patients (5.6%) received less than 4 cycles, 3 due to hematologic toxicity and 1 due to nephrotoxicity.

Of the total, 98.6% (70/71) of patients adhered to the vaccine induction phase (first 5 doses administered at 14-day intervals); 38.0% (27/71) received over 14 vaccine administrations during more than one year of treatment. The most frequent cause of treatment discontinuation was disease progression (57 patients) and 2 dropped out of vaccination (Table 2). 84.5%  (60/71) had no adverse events following immunization, and 15.5% (11/71) reported some mild events (Table 3).

Median overall survival from the time of diagnosis was 24.5 months, (95% CI: 19.03–30.10), with a 5-year survival rate of 17.3%. Patients who received racotumomab as switch maintenance achieved median survival from the start of immunization of 17.2 months. In patients who received racotumomab as second-line treatment, median survival was 6.8 months (Table 4 and Figure 1).

For the 41 patients in stages IIIB and IV, median overall survival from first immunization was 11.3 months, 15.8 months for patients who were non-progressors at the start of treatment with the vaccine, and 9.0 months for patients who were progressors at the start of treatment with the vaccine, for a rate of 51.2% at 2 years and 7.0% at 5 years. Stage IV patients who were progressors at treatment initiation attained 10.2 months of survival, and patients who were non-progressors at treatment initiation attained 15.1 months of survival (Table 4).




Table 1




Table 1: Patient characteristics









	Variable
	Categories
	N (%)



	Sex
	Female
	23 (32.4)



	Male
	48 (67.6)



	ECOG
	0
	14 (19.7)



	1
	48 (67.6)



	2
	9 (12.7)



	Presence of comorbidities
	No
	23 (32.4)



	One
	27 (38.0)



	Multiple
	21 (29.6)



	Tobacco use
	Ex-smoker
	9 (12.7)



	Smoker
	57 (80.3)



	Non-smoker
	5 (7.0)



	Disease stage
	IA
	3 (4.2)



	IB
	4 (5.6)



	IIA
	4 (5.6)



	IIB
	4 (5.6)



	IIIA
	15 (21.1)



	IIIB
	15 (21.1)



	IVA, IVB
	26 (36.6)



	Histological type
	Non-small cell carcinoma (not otherwise specified)
	13 (18.3)



	Adenocarcinoma
	28 (39.4)



	Squamous cell carcinoma
	22 (31.0)



	Undifferentiated large-cell carcinoma
	8 (11.3)



	First-line treatment
	Chemotherapy/radiotherapy
	52 (73.2)



	Chemotherapy
	19 (26.8)



	Chemotherapy regimen
	Cisplatin or Carboplatin/VP16
	11 (15.5)



	Cisplatin or Carboplatin/VLB
	50 (70.4)



	Cisplatin or Carboplatin/paclitaxel
	6 (8.4)



	Cisplatin
	4 (5.6)



	Response to first-line treatment
	Complete tumor remission
	1 (1.4)



	Partial tumor remission
	22 (31.0)



	Stable illness
	32 (45.1)



	Progression
	16 (22.5)














ECOG functional capacity according to the Eastern Cooperative Oncology Group scale;[24]
VLB Vinblastine
VP16 Etoposide











DISCUSSION

Lung carcinoma occurs more frequently in men and individuals between 65 and 75 years of age with an average age of 70 years.[4,6] In our study, most patients were over 60 years of age.




Table 2




Table 2: Treatment with racotumomab vaccine: induction and immunizations









	Compliance with vaccine induction phase
	N (%)



	Yes
	70 (98.6)



	No
	1 (1.4)



	Number of immunizations
	N (%)



	1–5
	15 (21.1)



	6–9
	18 (25.4)



	10–14
	11 (15.5)



	>14
	27 (38.0)

























Table 3




Table 3: Frequency and characterization of adverse events following immunization with racotumomab









	Adverse event following immunization
	Frequency* N (%)



	Yes
	11 (15.5)



	No
	60 (84.5)



	Type of adverse event (degree of toxicity)



	Systemic:



	Low-grade fever (I)
	2 (2.8)



	Arthralgia (I)
	1 (1.4)



	Myalgia (I)
	1 (1.4)



	Local:



	Redness at the injection site (I)
	5 (7.0)



	Pain at the injection site (I)
	2 (2.8)














Degree of toxicity according to the scale of the National Cancer Institute, USA.[23]
*Frequency adverse event frequency of occurrence (number of patients experiencing the event)











Table 4




Table 4: Survival in months since start of racotumomab immunization, by cancer stage and progressor/non-progressor status









	
	Progressors
	Non-progressors



	Cancer stage
	Median survival in months (CI 95%)
	Median survival in months (CI 95%)



	I and II
	4.0 (0.00–8.07)
	39.9 (10.61–69.18)



	IIIA
	4.7 (0.00–11.12)
	12.9 (0.00–38.93)



	IIIB
	5.2 (2.94–7.45)
	16.5 (14.39–18.67)



	IV
	10.2 (4.22–16.17)
	15.1 (5.81–24.51)














Non-progressors 36 patients who at the time of fi rst immunization were progressorsand who received racotumomab as switch maintenance therapy.
Progressors 35 patients who at the time of first immunization were progressors and who received racotumomab as second-line treatment.








Patients at disease diagnosis had predominantly functional capacity according to the scale used by the Eastern Cooperative Oncology Group (ECOG),[24] with at least one comorbidity. Most patients (93%) were active or former smokers; these data are similar to those reported elsewhere in the literature: 85%–90% of patients with non-small cell carcinoma are or have been smokers. Tobacco use is associated with oncologic, cardiovascular, pulmonary, renal and infectious diseases.[4,25]

It has been reported that 50%–70% of patients are diagnosed at locally advanced and metastatic stages, for which there are no curative treatments.[5,6] Locally advanced and metastatic stages also predominated in this study. In 18.3% (13) of patients, the histologic subtype could not be defined and was classified as non-small cell lung carcinoma (not otherwise specified). In patients classified histologically, adenocarcinoma predominated (39.4%). Adenocarcinoma is the most frequent subtype in non-small cell lung carcinomas.[26,27] In this subgroup, which has experienced an increase in incidence rates worldwide, there have also been important advances in diagnosis and treatment, thanks to the identiﬁcation of mutations in EGFR genes and ALK gene fusion, in which treatment with tyrosine kinase inhibitors has led to longer survival than that achieved with chemotherapy plus radiotherapy.[6,28]
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Figure 1



Figure 1: Overall survival since beginning immunization















The most effective chemotherapy combines a platinum derivative with another antitumoral (cisplatin or carboplatin plus paclitaxel, gemcitabine, docetaxel, vinorelbine, irinotecan or pemetrexed). Most patients included in this study received cisplatin with vinblastine as first-line therapy, as was the case in the Alfonso study (176 randomized patients with stage IIIB/IV disease, a study coordinated by the Cuban National Oncology and Radiobiology Institite).[20] Almost all patients completed the prescribed cycles of chemotherapy. Prolongation of treatment up to six cycles may lead to increased toxicity with poor or no overall survival benefit.[6,29,30] For first- and second-line treatment in advanced lung carcinoma, six cycles of chemotherapy are recommended for patients who are non-progressors after the fourth cycle and who cannot receive switch maintenance or immunotherapy.[6,29,30]

At the end of first-line treatment (chemotherapy, radiotherapy, or both), stable disease and partial remission was predominant among patients. This is a tumor that responds poorly to chemotherapy and for which the treatment of choice is surgery (not applicable to these patients for various reasons).[29,31]

Clinical studies[31,32–34] have shown that the racotumomab vaccine increases survival in patients with recurrent or advanced stage (IIIB/IV) non-small cell lung cancer, compared to patients treated with best-practice supportive care. The vast majority in our research (70/71; 98.6%) completed the induction phase (the first four cycles of the vaccine), the completion of which results in a better immune response. Most (53.5%, 38/71) received 10 or more immunizations, and continued vaccination for more than one year until clinical progression of the disease, which was the predominant cause for discontinuation of treatment.

Adverse events were minimal, characterized mainly by mild local reactions (none leading to discontinuation of treatment or affecting patients’ health). In earlier clinical trials, racotumomab proved to be a very well-tolerated vaccine, with a low toxicity profile.[21,29,34,35] Viada[36] evaluated adverse events in six clinical trials designed to assess the vaccine’s safety profile and efficacy at various tumor sites. No serious adverse events were reported; the most frequent adverse events occurred at the injection site, and systemic reactions consisted of fever, myalgias, arthralgias, pruritus, headache and fatigue, and generally subsided in less than 48 hours. These results are consistent with ours and with those reported by Pérez,[35] who assessed safety in 86 patients with non-small cell carcinoma.



Survival



Overall survival The most informative indicators of cancer severity and treatment efficacy is overall survival rate and disease-free survival rate. The overall survival rate at 5 years in patients with non-small cell carcinoma in the United States is 18%,[4] 9%–13% with a median survival of 9–12 months, and 30%–40% at 2 years and 10% at 5 years in the European Cancer Registry in Spain.[37]

Various studies[29,32,34] have shown that the racotumomab vaccine increases survival in patients with recurrent or advanced stage (IIIB/IV) non-small cell lung carcinoma compared with patients treated with best-practices supportive care. The first study with racotumomab in patients with stage IIIB and stage IV non-small cell carcinoma reported median overall survival of 16.4 months from time of diagnosis and a median survival of 9.93 months from time of vaccination, for a 1-year survival rate of 34%.[29]

One of the most important clinical studies with racotumomab in patients with stage IIIB and stage IV non-small cell carcinoma evaluated the effectiveness of treatment in 176 randomized patients—87 treated with the vaccine and 89 with placebo.[20] Median overall survival was 8.2 months and 6.8 months, respectively. Median progression-free survival in vaccinated patients was 5.33 months versus 3.9 months for the placebo group. This study demonstrated for the first time the superiority of racotumomab over placebo in a randomized, controlled clinical trial.

The overall survival rate in the present study was 17.3% at 5 years. In stages IIIB and IV, a survival rate of 51.2% was observed at 2 years, which falls to 7% at 5 years, with a median survival of 11.3 months.

Overall survival in our study was 24.5 months from time of diagnosis. Median survival was 17.2 months from first immunization in patients who received the vaccine as switch maintenance after first-line treatment, with a survival rate at 1 year of 69%. In the subgroup that received the vaccine as second-line therapy, median survival was 6.86 months and the survival rate at 1 year was 17.1%. In the subgroup of patients who were progressors at the start of vaccine therapy, the data coincides with that reported by Alfonso;[20,29] in patients who received the vaccine as switch maintenance, overall survival was higher. This could be explained by the fact that this study includes all cases seen in routine medical practice involving patients in early disease stages. For the 41 patients in stages IIIB and IV, median overall survival was 11.3 months from first immunization (15.8 months for patients in switch maintenance and 9.0 months for patients undergoing second-line treatment). Survival was higher in the present study than in the clinical trials conducted in Cuba.[20,29]

Survival in non-small cell lung carcinoma depends on early detection, early initiation of treatment and, especially, early surgical treatment. Survival in stage IA or IB patients undergoing surgery is 60%–80% at 5 years, while in patients receiving no treatment, survival does not exceed 6%.[7] Overall survival in advanced stages treated with chemotherapy (platinum plus a third-generation drug) and radiotherapy is only 10–12 months and the 1-year survival rate is 30%–40%.

Hardstock reported an overall survival of 11.1 months for patients without noteworthy genetic mutations treated with first-line chemotherapy, and 18.8 months for patients with mutations who were treated with a tyrosine kinase inhibitor.[38] In a European study, overall survival after first-line chemotherapy was 10.3 months.[39] The FLEX study in patients with stage III and IV non-small cell lung carcinoma reported 11.3 months overall survival for patients treated with standard chemotherapy plus cetuximab, and 10.1 months for those who received only standard chemotherapy.[40]

Our survival results in stages I and II differ from those published by Arnold.[41] In our study, no patient received surgical treatment (even in early stages) because surgery was contraindicated. Our results are better in stages IIIB and IV. The lower survival in stage IIIA, as compared to IIIB, could be due to the fact that most of these patients were already progressors at the start of immunization with the vaccine.

Switch maintenance The results in our investigation in the 36 patients who received racotumomab as switch maintenance are similar to those reported with the vaccine in previous studies and with other maintenance therapies.[19,20,31,32]

Many drugs approved as maintenance or switch maintenance therapies that have demonstrated longer overall survival and better symptomatic control also entail substantial toxicity: docetaxel, bevacizumab, pemetrexed, gemcitabine and erlotinib. Of these, pemetrexed is the best tolerated.[42–44] Maintenance with pemetrexed has demonstrated efficacy after induction therapy with a platinum doublet and after cisplatin-pemetrexed combination,[44] with similar increases in overall survival and progression-free survival in both studies (median of 13 and 4 months, respectively). In a phase 3 clinical trial of 663 patients diagnosed with non-small cell lung carcinoma, an overall survival of 13.4 months was attained in the group treated with pemetrexed as switch maintenance therapy, compared to 10.6 months in the placebo group.[45]

Immunotherapy today is one of the most important treatment avenues for lung cancer. The KEYNOTE-021 study[9] included non-progressor patients with various levels of PD-L1 expression. Longer survival (34.5 months) was attained in patients who received the humanized monoclonal antibody pembrolizumab in combination with chemotherapy as first-line treatment than in those who received chemotherapy alone. This result is superior to ours (24.5 months) in terms of overall survival from diagnosis, possibly because our study included patients at all stages as well as patients in progression at the start of vaccination, and because the population under study was not stratified by tumor molecular studies.

In the period under study, no stratification studies were performed using molecular markers, which currently allow a priori discrimination of potential responders from non-responders. Some patients treated with racotumomab could present genetic alterations; mutation of the epidermal growth factor receptor, ALK translocations or ROS-1–positive status, for example; it is now known that the vaccine is not effective in these patients because these signaling pathways are aberrant.


Second-line treatment Docetaxel has been standard second-line treatment for non-small cell non-squamous lung carcinoma progressing after treatment with a platin doublet, with median overall survival of 7.5 months, a median duration of response of approximately 26 weeks, and an overall one-year survival rate of approximately 37%.[46] A multicenter phase 3 clinical trial comparing atezolizumab and docetaxel in second-line treatment in patients with non-small cell carcinoma reported improved overall survival in the group treated with atezolizumab. In patients with non-small cell non-squamous carcinoma, median overall survival was 15.6 and 11.2 months for atezolizumab and docetaxel, respectively (hazard ratio of 0.73; 95% CI: 0.60–0.89) and in patients with non-small cell squamous carcinoma, overall survival was 8.9 and 7.7 months for atezolizumab and docetaxel, respectively (hazard ratio: 0.73; 95% CI: 0.54–0.98).[47] A multicenter study evaluating survival in patients with non-small cell carcinoma treated with racotumomab as second-line therapy reported an overall survival of 8.9 months.[48]

In the present study, overall survival from the start of immunization in 35 patients treated with racotumomab as second-line was 6.8 months, slightly lower than that reported by Rittmeyer and by Santiesteban,[47,48] who also did not perform molecular studies to stratify patient treatment according to mutations or immunohistochemistry. Our patients who received treatment in stage IV attained 10.2 months of survival, exceeding that reported by Rittmeyer[47] and Santiesteban,[48] and also superior to our results for stage IIIB, although the latter sample included only 4 patients.

Our results coincide with those of Alfonso in the first study performed with racotumomab in lung cancer[29] (which obtained better survival for stage IIIB and IV patients who responded to first-line chemotherapy) and were superior to those obtained in a noninferiority clinical trial that evaluated the efficacy of racotumomab, nimotuzumab and docetaxel as second-line treatment,[49] in which median survival times of 4.8, 4.6 and 5.8 months, respectively, were obtained.

Limitations of this study Although the information provided by a retrospective study does not have the same confirmatory value as a prospective study, the rigorous selection of clinical histories and information quality control give this study, the only one of its kind in Cuba, great value as support for use of racotumomab in clinical practice. Histologic subtype could not be defined in some patients, which prevented a more refined histologic stratification. Nor were methods available to determine genetic markers to which prognostic value is currently attributed (ALK translocations, ROS-1 positive, EFG receptor mutation and other genetic disorders). Patients with these mutations currently benefit from tyrosine kinase inhibitors, permitting higher survival rates.






CONCLUSIONS

This is the first study of racotumomab use outside a clinical investigation and as part of routine clinical practice. Racotumomab is an option for switch maintenance for patients with non-small cell lung carcinoma. It is well-tolerated; adverse events do not increase with the number of immunizations, and it is safe for prolonged use. Our survival results in patients treated with second-line racotumomab who were progressors at treatment initiation were slightly lower than those reported in some clinical trials, and similar to or greater than those reported in other trials. It is important to conduct clinical trials in patient populations selected through molecular marker studies, in which racotumomab is combined with other antineoplastic agents recently introduced for specified use depending on the presence of molecular markers.
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progressors: 36 patients with stable disease, with partial or complete
response after first-line treatment). Median overall survival: 17.2 months
(95% Cl, 0.26-34.20).
Overall survival: Proportion of surviving patients (1.0: all alive, 0.0: all
dead).
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B: Patients treated with racotumomab in second-line treatment
(progressors: 35 patients with progressing disease). Median overall
survival: 6.86 months (95%Cl, 4.78-8.95).
Overall survival: Proportion of surviving patients (1.0: all alive, 0.0: all
dead).





