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ABSTRACT

The aim: To study the survival rate and count the number of complications in groups with NCRT, NCT and NCT + adjuvant radiotherapy.

Materials and methods: The studied patients were divided into three groups with a total number of 304 people, Patients who received neoadjuvant chemotherapy-149 people,
who received neoadjuvant chemotherapy and adjuvant radiation therapy-90 people. Neoadjuvant chemoradiotherapy was performed in accordance with Cisplatin/Docetaxel
or Carboplatin/Paclitaxel 4 Mg and simultaneous radiation therapy with a total radiation dose 30 gray with a single dose of 2 Mg. After neoadjuvant treatment, patients of all
groups underwent radical surgery. It consisted of lobectomy, bilobectomy and pneumonectomy. Postoperative complications and the duration of stay in the clinic after surgery

were studied. Survival was assessed on the Kaplan and Mayer scale.

Results: The study analyzed the main results of treatment, which showed that the 5 years survival in the main group was 28.15.9 %, in the control groups-the first control
group (neoadjuvant chemotherapy) - 10.443.8 % and the second control group (neoadjuvant chemotherapy and adjuvant radiation therapy) - 5.842.0 %, respectively.

Conclusions: 1. The overall survival rate of patients receiving NCT compared to patients receiving neoadjuvant chemotherapy is higher than in the neoadjuvant chemotherapy
group and 13 months higher than in the adjuvant radiation therapy group. 2. Patients who had the phenomenon of a complete morphological response have a significantly

higher survival rate (45 and 39 months, respectively).
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INTRODUCTION

Treatment of stage III A non-small cell lung cancer
(NSCLC) is a controversial issue, despite combined and
complex treatment, survival remains low - 58% of patients
live no more than a year after diagnosis [1, 2]. At the mo-
ment, there is no convincing data on the advantages of
surgical treatment with neoadjuvant chemotherapy, surgi-
cal treatment with neoadjuvant radiation therapy, targeted
therapy and chemoradiotherapy according to a radical
program [2 -8]. In neoadjuvant treatment, comparative
studies of various radiation therapy regimens and courses
of chemotherapy cycles are continuing, and there is also
no standard approved in clinical protocols. In this regard,
there is an active search for new and improvement of exist-
ing treatment methods, the accumulation and processing
of clinical data for the approval of clear standards for the
treatment of stage III A NSCLC [4 - 5].

Based on the conducted studies, it was found that one of
the promising methods of increasing survival is the method
of neoadjuvant chemoradiotherapy followed by radical
surgical intervention. The article discusses its principle of
operation, advantages, difficulties and limitations.

In the treatment of NSCLC, NCRT is not included in
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the Ukrainian clinical protocols and can be used as part of
neoadjuvant therapy, if the doctor deems it necessary. In the
NCCN clinical protocol, if radical surgery is performed at
stage III A of NSCLC, the use of radiation therapy before
or after radical surgery is mandatory (Fig 1) [2].

THE AIM

The aim of the work was to study the survival rate and count
the number of complications in groups with NCRT, NCT
and NCT + adjuvant radiotherapy.

MATERIALS AND METHODS

The studied patients were divided into three groups with a
total number of 304 people, 1 group (main) was 65 people,
2 and 3 - control 149 and 90 people, respectively.

The effect of NCRT was studied in 65 patients with stage
III A NSCLC in the Department of Lung and Mediastinal
Tumors of the National Cancer Institute, Kiev. This method
of treatment was prescribed to study the effect of NCRT,
but was used for such indications as unresectability at the
time of diagnosis of the tumor, proximity and growth of the
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tumor in the main vessels, tumor growth in the chest wall,
superior vena cava syndrome and severe pain syndrome.
For comparison, 2 and 3 groups were identified: patients
who received neoadjuvant chemotherapy-149 people, who
received neoadjuvant chemotherapy and adjuvant radia-
tion therapy-90 people. Neoadjuvant chemoradiotherapy
was performed in accordance with Cisplatin/Docetaxel or
Carboplatin/Paclitaxel 4 Mg and simultaneous radiation
therapy with a total radiation dose 30 gray with a single
dose of 2 Mg.

The increase in the effectiveness of chemoradiotherapy
compared to the use of separate chemotherapy and radi-
ation therapy is due to the fact that both methods cause
a rupture of the double-stranded DNA of the tumor, and
when used simultaneously, they potentiate each other,
enhancing the clinical effect. When using this method, it is
mandatory to include platinum preparations in the chemo-
therapy regimen and use radiation therapy in the classical
fractionation mode with a single dose of 2 Mg [9 - 12].

All patients were examined in the same way: histologi-
cal verification of the tumor before treatment, computed
tomography of the chest, abdomen and pelvis with intra-

venous contrast before and after neoadjuvant treatment,
general blood analysis, general urine analysis, blood bio-
chemistry, coagulogram and ECG before each course of
chemotherapy and before radical surgery. Both the main
and control groups received neoadjuvant chemotherapy
with Cisplatin/Carboplatin and Docetaxel/Paclitaxel in the
amount of 3 or 4 courses. In addition to chemotherapy, the
main group received radiation therapy for the tumor area
and mediastinal lymph nodes at a dosage of 30 Gray before
surgery, and the second control group received radiation
therapy for the tumor area and mediastinal lymph nodes
in an adjuvant mode.

After neoadjuvant treatment, patients of all groups
underwent radical surgery. It consisted of lobectomy, bi-
lobectomy and pneumonectomy, depending on the degree
of the tumor process, and all patients underwent radical
operations with dissection of mediastinal lymph nodes
during which the edges of resection of each histological
preparation were examined and morphological studies of
removed tumors, lymph nodes N1 and N2 were performed.

In addition, patients of all groups were analyzed for
hematological parameters and ECG data at all stages of
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treatment. Postoperative complications and the duration
of stay in the clinic after surgery were studied. During the
treatment, the patients were registered at the dispensary,
underwent computed tomography of the chest, abdominal
cavity and pelvis in the first year 1 time in three months, in
the second year 1 time in 6 months and in the following 1
time a year. Patients who experienced the progression of
the disease (subsequently) received further adjuvant and
symptomatic treatment [13 - 17].
Survival was assessed on the Kaplan and Mayer scale.
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RESULTS
The study analyzed the main results of treatment, which
showed that the 5 years survival in the main group was
28.1+5.9 % (fig 2) 0, in the control groups-the first control
group (neoadjuvant chemotherapy) - 10.4+3.8 % (Fig 3)
and the second control group (neoadjuvant chemother-
apy and adjuvant radiation therapy) - 5.8+2.0 % (Fig 4),
respectively.

Of great importance was the phenomenon of a complete
morphological response of the tumor-a clinical situation when
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the tumor and enlarged lymph nodes were not detected on
repeated CT, and tumor cells were not detected in the histo-
logical preparation. In addition to the complete morphological
response, a morphological response of a highly differentiated
tumor was detected (residual viability of the tumor tissues up
to 12 + - 5%). In the main group, 5 patients had a complete
morphological response of the tumor and a morphological
response of the residual viability of the tumor tissue, the cor-
relation with survival was as follows: the average survival in
patients with a complete morphological response of the tumor
was 45 months, with a morphological response of the residual
viability of the tumor tissue was 39 months. The patients of
both control groups did not have a morphological response
of the tumor of such a high degree as in the main one.

DISCUSSION

NCRT has entered the standards for the treatment of such
oncological diseases as rectal cancer, cervical cancer, glio-
blastoma and has significantly improved their survival rate
[18 - 21].

There is currently no consensus on the effectiveness of
NCRT in non-small cell lung cancer. Some meta-analyses [22,
23] prove the lack of advantages of this method of treatment
compared to neoadjuvant chemotherapy. Other studies [24 -
26] have proved an improvement in survival and a decrease
in the number of postoperative complications in the group of
patients receiving neoadjuvant chemoradiotherapy. There are
also meta-analyses and systematic reviews that show the ef-
fectiveness of NCRT compared to neoadjuvant chemotherapy
for stage ITI A non-small cell lung cancer, however, statistical
differences are not reliable.

Most likely, this situation is explained by the small number
of studies on this topic and, as a result, the inability to stan-
dardize clinical data on the number of chemotherapy courses,
chemotherapy regimens and the number of Grays.

The experience gained in our study shows that chemother-
apy with platinum preparations and drugs from the taxane
group in combination with simultaneous radiation therapy
with a single dose of 2 Gy and a total dosage of 30 Gy increases
survival by 9 months compared to the results after NCT and
reduces the number of bilobectomies and pneumonecto-
mies in favor of lobectomies, which is a sufficient reason to
continue research in this direction. The study used 3 courses
of chemotherapy and 30 Gy during radiation therapy. It is
possible that an increase in the number of Gy and 4 courses
of chemotherapy will improve the result without significantly
increasing the toxicity of treatment [20 - 24].

Another important aspect associated with NCRT is the
complete morphological response of the tumor. In our work, it
occurred in 10% of patients and correlates with an increase in
the average survival value, which coincides with the literature
data [3,7, 8, 13, 16]. In our work, it was revealed that a high
degree of morphological response-a 10 -15% of the residual
viability of the tumor tissues also correlates with an increase
in survival. There is no information about such a concept asa
high degree of morphological response in the literature data.
At the moment, no predictors of increasing the probability of

a complete morphological response of the tumor have been
identified, and this should be the topic of further scientific
research. However, from the results obtained, it can be con-
cluded that neoadjuvant chemoradiotherapy is also promising
from the point of view of the potential inclusion of the patient
in the group of a complete morphological response of a tumor
or a morphological response of a high degree of tumor and,
accordingly, an increase in survival.

The results of treatment in the group of NCT and adjuvant
radiation therapy were worse than in the other groups. This
phenomenon can probably be explained by the fact that ad-
juvant radiation therapy was prescribed in cases of potentially
non-radical surgery.

CONCLUSIONS

Based on the conducted research and analysis data, con-

clusions are made:

1. The overall survival rate of patients receiving NCT com-
pared to patients receiving neoadjuvant chemotherapy
is higher than in the neoadjuvant chemotherapy group
and 13 months higher than in the adjuvant radiation
therapy group.

2. Patients who had the phenomenon of a complete mor-
phological response have a significantly higher survival
rate (45 and 39 months, respectively). This phenomenon
was not observed in patients who received adjuvant
radiation therapy or neoadjuvant chemotherapy. Thus,
this therapeutic tactic can be considered potentially
more promising than neoadjuvant chemotherapy with
significantly non-increasing risks.

3. Of the three regimens recommended for the treatment
of stage III A non-small cell lung cancer (neoadjuvant
chemoradiotherapy and neoadjuvant chemotherapy, and
adjuvant radiation therapy), the treatment regimen with
neoadjuvant chemoradiotherapy is more promising from
the point of view of patient survival.

REFERENCES

1. National Cancer Registry. https://www.socialstyrelsen.se/en/statistics-
and-data/registers/national-cancer-register/ [date access 21.10.2021]

2. NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) Non-
Small Cell Lung Cancer Version 3.2020 — February 11,2020 NCCN.org

3. Logan D.M., Lochrin C.A., Darling G. et al. Adjuvant radiotherapy and
chemotherapy for stage Il or IlIA non-small-cell lung cancer after
complete resection. Provincial Lung Cancer Disease Site Group. 1997;
1(5):366-378.

4. G0ss G., Paszat L., Newman T.E. etal. Use of preoperative chemotherapy
with or without postoperative radiotherapy in technically resectable
stage 1A non-small-cell lung cancer. Guideline Cancer Prev Control.
Provincial Lung Cancer Disease Site Group. 1998;2(1):32-9.

5. Cardenal F., Palmero R. Treatment of resectable stage IllA non-small
cell lung cancer. J Thorac Oncol. 2017;12(2):314-322. doi: 10.1016/].
jtho.2016.09.122.

6. Yuankai S.I., Yan S., Jinming Y. et al. China experts consensus on the
diagnosis and treatment of advanced stage primary lung cancer
(2016 version). Asia-Pacific Journal of Guidelines/Consensus. 2016:
doi:10.1111/ajco.12608.

2101



Katerina Maliarchuk et al.

7.

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Gao S.J., Corso C.D., Wang E.H. et al. Timing of Surgery after
Neoadjuvant Chemoradiation in Locally Advanced Non-Small Cell Lung
(ancer. 2016;12(2):314-322.doi: 10.1016/j.jth0.2016.09.122.

. Koshy M., FedewaS. A., MalikR. et al. Improved survival associated with

neoadjuvant chemoradiation in patients with clinical stage IlIA(N2)
non-small-cell lung cancer. J Thorac Oncol. 2013;8(7):915-22. doi:
10.1097/JT0.0b013e31828f68b4.

. Shah A.A., Berry M. F,, Tzao C. et al. Induction chemoradiation is

not superior to induction chemotherapy alone in stage IlIA lung
cancer. Ann Thorac Surg. 2012;93(6):1807-12. doi: 10.1016/].
athoracsur.2012.03.018.

Zwitter M., Kovac V., Smrdel U., Strojan P. Gemcitabine, cisplatin, and
hyperfractionated accelerated radiotherapy for locally advanced non-
small cell lung cancer. Clinical Trial ) Thorac Oncol. 2006;1(7):662-6.

ReboulF. L. Radiotherapy and chemotherapy in locally advanced non-small
cell lung cancer: preclinical and early clinical data. Hematol Oncol Clin
North Am. 2004;18(1):41-53. doi: 10.1016/50889-8588(03)00138-2.
Voong K. R., Feliciano J. L. Patient-reported outcome measures in
definitive chemoradiation for non-small cell lung cancer. 2019.
doi: 10.21037/t1cr.2019.10.06.

ZakharichevV., Bororov L., Shevchenko A., Maliarchuk K. Correlation of

the degree of morphological response of the tumor with survival after
complex treatment of resectable non-small cell lung cancer (NDRL)
stage llIA. Printed Collection of works of the P. L. Shupik National Medical
Academy. 2019; 2;2(20):7.
Zakharichev V., Maliarchuk K. Effect of neoadjuvant chemotherapy or
chemoradiotherapy on treatment outcomes of Stage 1A (N2) non-small
cell lung cancer. Printed Collection of works of the P. L. Shupik National
Medical Academy. 2018; 1;1(8):5 -11.

Zakharichev V., Maliarchuk K. Significance of the complete
morphological response after neoadjuvant complex treatment of
Stage IllA respiratory non-small cell lung cancer. Printed experimental
oncology. 2019; 4,7(7):10-11.

Zakharichev V., Maliarchuk K. Development of indications for
neoadjuvant chemoradiotherapy in the complex treatment of stage

[11A non-small cell lung cancer (NSCLC). Printed Clinical Oncology. 2019;
1;2(5):75-78.

Zakharichev V., Maliarchuk K. Correlation of complete morphological
response (CMR) of a tumor with survival in multimodal treatment of

Stage Il A non-small cell lung cancer (NSCLC). Collection of works of
the P. L. Shupik National Medical Academy. 2020;1;3(5):32-34.
National Comprehensive Cancer Network® NCCN Clinical Practice
Guidelinesin Oncology (NCCN Guidelines®) Breast Cancer Version 7.2021
—~August 23, 2021. NCCN.org https://www.nccn.org/professionals/
physician_gls/pdf/breast.pdf [date access 25.10.2021]

NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®).
Central Nervous System Cancers. www.ncen. org/professionals/
physician_gls/pdf/cns.pdf [date access 25.10.2021]

National Comprehensive Cancer Network® NCCN Clinical Practice
Guidelinesin Oncology (NCCN Guidelines®) Breast Cancer Version 7.2021
—~August 23, 2021 NCCN.org https://www.ncen.org/professionals/
physician_gls/pdf/breast.pdf [date access 25.10.2021]

21.

22.

23.

24.

25.

26.

NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®)
Central Nervous System Cancers ps://www.nccn.org/professionals/
physician_gls/pdf/cns.pdf [date access 25.10.2021]

Or M., Liu B., Lam J. et al. A systematic review and meta-analysis of
treatment-related toxicities of curative and palliative radiation therapy
in non-small cell lung cancer. Sci Rep 2021;11(1):5939. doi: 10.1038/
5s41598-021-85131-7.

Marulli G., Verderi F., Zuin A. et al. Outcomes and prognostic factors of
non-small-cell lung cancer with lymph node involvement treated with
induction treatment and surgical resection. Interact Cardiovasc Thorac
Surg. 2014;19(2):256-62. doi: 10.1093/icvts/ivu141.

Spaggiari L., Casiraghi M., Guarize J. etal. Outcome of Patients With
pN2“Potentially Resectable”Nonsmall Cell Lung Cancer Who Underwent
Surgery After Induction Chemotherapy. SeminThorac Cardiovasc
Surg. 2016;28(2):593-602. doi: 10.1053/j.semtcvs.2015.12.001.
Ya-Ping Xu, Bo Li, Xiao-Ling Xu, Wei-Min Mao. (N2) Non-small Cell Lung
(ancer Receiving Neoadjuvant Chemotherapy and/or Radiotherapy Prior
to Surgical Resection: A Systematic Review and Meta-analysis Medicine
(Baltimor). 2015;94(23):e879. doi: 10.1097/MD.0000000000000879.
Yugiao C., Xiong P., Yuan Z. et al. Comparing the benefits of
chemoradiotherapy and chemotherapy for resectable stage IllA/N2 non-
small cell lung cancer: a meta-analysis. World J Surg Oncol. 2018;16(1):8.
doi: 10.1186/512957-018-1313-x.

ORCID and contributionship:

Katerina Maliarchuk: 0000-0002-6095-26314P
Andrey V. Ganul: 0000-0002-7507-6419"
Bogdan O. Borisyuk: 0000-0001-8236-8973¢
Leonid V. Bororov: 0000-0002-2088-6377°
Anatoly 1. Shevchenko: 0000-0001-6474-199X *
Vladimir M. Sovenko: 0000-0002-1716-8091F

Conflict of interest:
The Authors declare no conflict of interest.

CORRESPONDING AUTHOR
Katerina Maliarchuk

National Institute of Health Protection

of PL. Shupik Estate

9 Dorogozhytska St., 04112 Kyiv, Ukraine

tel: + 380958263753

e-mail: maliarchuk.catherine@gmail.com

Received: 31.07.2021
Accepted: 29.06.2022

A -Work concept and design, B — Data collection and analysis, C — Responsibility for statistical analysis,
D —Writing the article, E — Critical review, F — Final approval of the article

@creative

commons

2102

Article published on-line and available in open access are published under Creative Common
Attribution-Non Commercial-No Derivatives 4.0 International (CC BY-NC-ND 4.0)



