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Abstract

Background Definitive concurrent chemoradiation (¢cCRT) is offered to only 3% of Russian patients with stage III NSCLC. To
determine the patterns of care and barriers to cCRT utilization in Russia, we conducted a survey of practicing radiation oncol-
ogists (ROs).

Methods Electronic IRB-approved survey containing 15 questions was distributed to Russian ROs. Fisher’s exact test or
Cochran-Armitage test of trend was used to assess the associations between clinical experience, practice type, and patterns of
care.

Results We analyzed 58 questionnaires completed by ROs—16 respondents from tertiary referral hospitals, and 42 from com-
munity or private centers. A total of 88% of respondents formulate treatment recommendations in multi-disciplinary tumor
boards. For unresectable stage IIl NSCLC, the most common recommendation is sequential CRT (50%), followed by concurrent
CRT (40%), with an observed higher utilization of cCRT in tertiary centers (9/16, 56% vs 14/42, 33%). Of the respondents, 31%
do not offer cCRT to their pts. Among reasons for avoiding cCRT are (1) poor performance of pts (76%); (2) high toxicity of
therapy (55%); (3) lack of consensus among tumor board members (33%); and (4) preference for sequential CRT (31%). Only
3% do not irradiate elective LNs. Eighty-six percent of respondents counsel their NSCLC pts regarding smoking cessation.
Conclusions Despite level 1 evidence, cCRT is rarely used in Russia for pts with locally advanced NSCLC, and preference for
sequential therapy and concerns over high toxicity are the most common barriers. Education of Russian ROs may increase cCRT
utilization, leading to improved survival, notably in the era of maintenance immunotherapy.
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Introduction

Lung cancer is a leading cause of cancer deaths in the world
[1]. More than 60,000 new lung cancer cases are diagnosed
annually in Russia, and over 50,000 of patients die every year,
with half of these patients succumbing to their disease within 1
year of diagnosis, and less than one-fifth of lung cancer pa-
tients remaining alive past 5 years after initial diagnosis [2].
Non-small cell lung cancer makes up 85% of all lung cancer
diagnoses and stage III is diagnosed in 40% of these
patients—a clinical condition when a single treatment modal-
ity is simply not sufficient.

Patients with stage III NSCLC who are deemed non-
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resectable either because of extent of mediastinal adenopathy
or due to comorbid medical conditions derive the best out-
comes from concurrent chemoradiation therapy [3], especially
when this definitive treatment is followed by maintenance
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immunotherapy [4]. Concurrent administration of both
modalities—radiation therapy and chemotherapy—has been
shown in randomized clinical trials and meta-analyses to offer
a survival advantage over sequential administration, although
at the cost of increased treatment-related toxicity [5—10].

Despite level 1 evidence, the utilization of concurrent che-
moradiation therapy for management of stage III NSCLC is
incredibly limited in Russia. In 2017, only one-third of lung
cancer patients in Russia were diagnosed with early stage
disease, yet among lung cancer patients who received radical
therapy only 2.9% were treated with chemoradiation therapy
[11]. This number decreased to 2.5% in 2018 [12]. For com-
parison, in the USA in 2016, over 35% of patients with locally
advanced NSCLC were treated with cCRT [13].

One explanation for this dramatic difference is that thoracic
surgery continues to play the dominant role in management of
locally advanced NSCLC in Russia, either as a monotherapy
or in combination with (neo)adjuvant therapies. In order to
determine the barriers to CRT utilization in Russia, we have
developed and conducted a survey of practicing radiation
oncologists.

Material and Methods

An online survey was approved by the Oregon Health and
Sciences University Institutional Review Board and distribut-
ed in February 2019 to 128 Russian oncologists, who regis-
tered to participate in the Russian Society of Clinical
Oncology (RUSSCO) annual thoracic malignancy confer-
ences in 2018 and 2019. All participants were contacted by
email and invited to complete the survey, which was hosted by
SurveyMonkey. The survey was closed on April 15, 2019;
results were translated from Russian to English for descriptive
analysis. Fisher’s exact test (categorical variables) or
Cochran-Armitage test for trend (for ordinal variables) was
used to evaluate association between respondents’ character-
istics and their answers regarding preferred treatment ap-
proaches to patients with stage III NSCLC.

Results
Respondent Characteristics

Seventy-six respondents completed the survey, yielding a
59% response rate. We excluded from analysis 18 responses
from non-radiation oncologists (10 medical oncologists, 3 sur-
geons, and 5 physicists), leaving 58 analyzable surveys.
Among these respondents, 29% practiced independently less
than 5 years, 29% between 5 and 10 years, and 41% over 10
years after completing their specialty training. Sixteen respon-
dents (28%) identified a tertiary referral hospital whereas 42

(72%) identified a community-based secondary care center or
a private clinic as the site of their clinical practice.

Stage Ill NSCLC Management Recommendations

Among 58 RO respondents, 88% acknowledged that treat-
ment strategy for patients with newly diagnosed stage III
NSCLC in their centers is formulated by a multi-disciplinary
tumor board. Among the 42 RO respondents from regional or
private clinics, 10% indicated that treatment decisions were
formulated by thoracic surgeons in comparison to 0% of re-
spondents from tertiary cancer centers. At the same time, for
the 16 RO respondents from tertiary cancer centers, medical or
radiation oncologists-driven treatment formulations were
more common (19%) in comparison to regional/private clinics
(0%) (Table 1).

Routine brain MRI in staging workup for a newly diag-
nosed stage IIl NSCLC was recommended by 24% of respon-
dents, with 70% of respondents reserving brain MRI only for
patients with neurological symptoms.

For patients with resectable stage [IIA NSCLC, 57% of RO
respondents selected upfront surgery with adjuvant therapy as
the preferred treatment strategy in their centers, whereas 29%
of respondents selected neoadjuvant chemotherapy followed
by surgery. Out of the 42 RO respondents from regional/
private clinics, 17% selected trimodality therapy with neoad-
juvant chemoradiation therapy followed by surgery as a pre-
ferred treatment strategy.

For patients with unresectable stage IIIB NSCLC, concur-
rent chemoRT was selected by 40% of respondents, whereas
sequential chemotherapy followed by radiation therapy was
selected by 50% of RO respondents as preferred treatment
strategies at their centers. The remaining 10% selected surgery
after completion of neoadjuvant therapy (Fig. 1).

Standard fractionation was preferred by 97% of RO re-
spondents. For the purposes of simulation and treatment plan-
ning, computer tomography without intravenous contrast is
chosen by 81%, PET/CT simulation by 24%, CT with IV
contrast by 22%, 4-dimensional CT simulation by 7%, and
2-dimensional simulation by 7% of RO respondents
(Table 2). Increased use of IV contrast with CT simulation
was associated with more years of clinical practice (6%
among RO respondents with less than 5 years of experience,
24% with 5-10 years of experience, and 33% with over 11
years of clinical experience, test of trend p value 0.04).

Among chemotherapy agents used with thoracic radiation
therapy (concurrently or sequentially), the most commonly
reported by RO respondents was cis-ctoposide (76%) and
carboplatin-paclitaxel (45%). Cis-etoposide was preferred by
clinicians practicing in regional or private clinics vs tertiary
referral hospitals (91% vs 38%, p< 0.001), whereas
carboplatin-paclitaxel was preferred by respondents from ter-
tiary hospitals (75% vs 33%, p=0.007) (Table 2).
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Fig. 1 Preferred management
recommendations for patients
with unresectable stage I1IB
NSCLC indicated by 58 RO
respondents

by resection

M Sequential CRT

m Concurrent CRT

Elective coverage of regional lymph nodes during radiation
therapy planning was supported by 86% of respondents: 30 of
these 50 respondents include ipsilateral hilar lymph nodes and
the other 20 include all ipsilateral mediastinal lymph nodes.
There was a greater tendency to treat thoracic lymph nodes
electively among respondents from regional and private
clinics in comparison to tertiary hospitals.

Eighty-six percent of RO respondents routinely counsel
their lung cancer patients regarding smoking cessation.

Barriers to Utilization of Concurrent Chemoradiation
Therapy in Unresectable Stage Il NSCLC

Thirty-one percent of respondents do not administer thoracic
radiation therapy with chemotherapy concurrently in their
centers (Table 1). This rate was similar among respondents
from tertiary hospitals and regional/private clinics. We ob-
served a significant trend in concurrent chemoRT utilization
and respondent’s clinical experience: 53%, 65%, and 83%
with less than 5, between 5 and 10, and over 11 years of

H Neoadjuvant therapy followed

50.00%

39.70%

0.00%

10.00%

20.00% 30.00% 40.00% 50.00%  60.00%

experience, respectively (test of trend, p =0.04). Fourteen per-
cent of respondents stated that more than 50% of their patients
with stage IIl NSCLC receive concurrent chemoradiation ther-
apy (Table 1).

Among the most cited reasons for avoiding cCRT were (1)
poor performance of patients (76%); (2) high toxicity of con-
current therapy (55%); (3) lack of consensus among tumor
board members regarding cCRT (33%); and (4) preference
for sequential CRT (31%) (Fig. 2).

Forty-seven percent of respondents from centers that rarely
treat patients with concurrent chemoRT (less than 25%) sited
“preference for sequential chemotherapy and radiation thera-
py” as a barrier for treatment, compared with no respondents
from centers standardly treating such patients (more than
25%) (p value < 0.0001) (Table 3). Similarly, respondents
who do not administer concurrent chemoRT were more likely
to report “preference for sequential chemotherapy and radia-
tion therapy” as a barrier for treatment (p value = 0.002).

Thirty-five percent of respondents from centers that treat
more than 25% patients with concurrent chemoRT site

Table 2  Treatment preferences of Russian radiation oncologists (n=58) by practice type, based on survey questions

Overall Large cancer center Regional or private clinic p value(exact)
58 16 (28%) 42 (72%)
What are the most common chemoRT agents that you use?
cis-etoposide 44 (75.9) 6 (37.5) 38 (90.5) <0.001
cis-pemetrexed 234 2(12.5) 0(0.0) 0.073
Carboplatin-paclitaxel 26 (44.8) 12 (75.0) 14 (33.3) 0.007
Addition of targeted therapy 4(6.9) 2 (12.5) 2(4.8) 0.303
How do you simulate a patient with lung cancer in your center?
2D simulation 4 (6.9) 0(0.0) 49.5) 0.567
CT without contrast 47 (81.0) 15 (93.8) 32(76.2) 0.259
CT with contrast 13 (22.4) 4 (25.0) 9(221.4) 0.739
4D-CT simulation 4(6.9) 0(0.0) 49.5) 0.567
PET-CT simulation 14 (24.1) 4 (25.0) 10 (23.8) 1.000

@ Springer
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Fig. 2 Barriers to administration
of concurrent chemoradiation
therapy to patients with
unresectable stage 111 NSCLC

12%

7%

0% 20%

“reimbursement of only one treatment modality” as a barrier
to treatment, compared with 8% of respondents from centers
that treat less than 25% of patients with concurrent chemoRT
(p value = 0.023) (Table 3).

Discussion

Concurrent chemoradiation therapy remains the standard
treatment modality for a vast majority of patients with stage
III NSCLC. This level 1 evidence is supported by several
prospective randomized clinical trials, as well as two large
meta-analyses. The first meta-analysis of 2728 patients with
NSCLC treated on 19 randomized clinical trials revealed a
14% reduction of cancer mortality with addition of chemo-
therapy to radiation therapy, and concurrent administration
led to a 10% increase in 3-year overall survival in comparison
to sequential administration [5]. This improvement in out-
comes was accompanied by increased toxicity, especially
esophagitis, anemia, and leukopenia. Grade 5 toxicity in-
creased from 2% with sequential to 4% with concurrent

Table 3
NSCLC patients receiving concurrent chemoradiation therapy)

W Reimbursement of only one
treatment

M Preference for sequential chemoRT
31%

33% M Lack of consensus among multi-D
members

76% Poor performance status
Lack of experience

M Lack of medications

55%
M High Toxicity

40% 60% 80%

chemoradiation therapy. A second meta-analysis was based
on 1295 patients from 6 randomized clinical trials and dem-
onstrated similar outcomes—a 5.7% improvement in 3-year
overall survival at the price of increased acute grade 3—4
esophagitis [6]. Therefore, concurrent platinum-based chemo-
radiation therapy is a standard of care for patients with
unresectable stage IIl NSCLC with adequate performance sta-
tus who do not have a significant weight loss prior to treatment
initiation. Neither neoadjuvant nor adjuvant chemotherapy
confers additional benefit to patients who undergo concurrent
CRT, while increasing treatment-related toxicity [7—10].

In Russia, surgery continues to be the leading modality,
either as monotherapy or in combination with adjuvant or
pre-operative therapies, for patients with stage III NSCLC.
At the same time, the frequency of definitive chemoRT con-
tinues to decline in Russia—from 3.1% in 2016 down to 2.5%
in 2018 [12]. These official numbers provided by the Russian
Association of Oncologists are extremely inaccurate and can-
not reliably portray the current patterns of care for several
reasons. These numbers reflect management of all patients
with lung cancer, both NSCLC and SCLC. In addition, only

Barriers to concurrent chemoRT perceived by Russian radiation oncologists (n=58) by chemoRT utilization frequency (percent of stage I1I

Level Less than 25% More than 25% p value(exact)
38 20
High toxicity from chemoradiation therapy 22 (57.9) 10 (50.0) 0.591
Lack of chemotherapy drugs 2(5.3) 2(10.0) 0.602
Lack of experience giving concurrent chemoRT 6 (15.8) 1(5.0) 0.403
Poor performance status of patients 30 (78.9) 14 (70.0) 0.525
Lack of consensus among members of the multi-disciplinary 10 (26.3) 9 (45.0) 0.239
tumor board regarding concurrent chemoRT treatment

Preference for sequential chemotherapy and radiation therapy approach 18 (47.4) 0 (0.0) <0.001
Reimbursement of only one treatment modality 3(7.9) 7 (35.0) 0.023
Incorrect information provided by the cancer data managers 1(2.6) 4 (20.0) 0.044

regarding the correct management of patients

@ Springer
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definitive therapies are reflected in these numbers—and since
surgery is often assumed to be the only curative treatment
modality in Russia for many non-hematologic malignancies,
combination of chemotherapy and radiation therapy without
surgery is often considered palliative and is excluded from
statistical analysis. Finally, clinical data provided by Russian
cancer centers is often inaccurate as data managers frequently
lack training and are not able to distinguish between consec-
utive vs concurrent administration of chemotherapy and radi-
ation therapy, and often assume that definition of combined
therapy is only applicable to combination of surgery with
another treatment modality. In the absence of centralized can-
cer registry with adequate data processing and analysis, epi-
demiological reports cannot be considered reliable.

This survey of practicing radiation oncologists is extremely
relevant in this context. It reveals that concurrent CRT is still
rarely used in Russia for patients with locally advanced
NSCLC. More practicing ROs in Russia choose sequential
rather than concurrent chemoradiation therapy for stage III
NSCLC, despite clinical evidence from randomized trials
showing superiority to a combination of two treatment modal-
ities. It is apparent that this practice stems from concerns over
increased toxicity from combination therapy. One strategy to
minimize toxicity is to address current technical aspects of
radiation therapy delivery in these patients. The vast majority
of respondents (86%) practice elective lymph node coverage,
which was previously shown to increase toxicity without im-
proving tumor control or overall survival [14]. The use of non-
contrast CT scan during simulation—a common practice re-
ported by 81% of respondents—may also inadvertently lead
to inclusion of normal structures, such as blood vessels, into
treatment targets, leading to increased toxicity.

Our surveys reveal an enormous gap in physician educa-
tion that must be met with additional contouring and planning
workshops and lectures, similar to educational programs con-
ducted under the auspices of the Russian Society of Clinical
Oncology (RUSSCO) [15-17].

The dramatic difference between nationally reported low
rate of definitive chemoRT utilization (approximately 3%)
and the percentage of RO respondents willing to offer cCRT
to their patients with stage III NSCLC (40%) also likely re-
flects the referral patterns, where many patients in Russia nev-
er undergo a multi-disciplinary evaluation and are operated
first by thoracic surgeons before being referred for consider-
ation of adjuvant therapies. It is critical to educate not only
radiation oncologists but also thoracic surgeons,
pulmonologists, and general practitioners in order to increase
the awareness of importance of multi-disciplinary evaluation
and management and ensure that patients with stage III
NSCLC in Russia meet with medical and radiation oncolo-
gists prior to undergoing surgery.

A fundamental clinical education that in many countries is
achieved through a dedicated residency training over several

years does not exist in Russia, where physicians enter a 2-year
oncology residency program, which covers all aspects of on-
cology care, but is most often a self-learning process with no
didactic curriculum. After this, to receive a primary speciali-
zation in radiation oncology, a physician receives an addition-
al training, which lasts from 2.5 to 4 months, with no practical
training on treatment targets and normal structures contouring
and treatment planning [18]. This likely explains why younger
ROs in Russia have the lowest acceptance rates for utilization
of cCRT, and this acceptance increases with years of indepen-
dent clinical experience and life-long learning achieved, in
part, by attendance of educational conferences and
workshops.

The most impressive oncological outcomes in management
of stage III NSCLC have been achieved in patients who re-
ceived concurrent CRT with maintenance durvalumab on the
PACIFIC trial [4]. Even the most favorable outcomes
achieved in retrospective surgical series [19] that selected for
surgical candidates have not shown numerically superior out-
comes to the winning arm of the PACIFIC trial. Currently,
maintenance durvalumab is allowed and practiced in Russia
for patients with stage IIIl NSCLC who complete sequential
chemoradiation therapy; however, clinical evidence is lacking
with this treatment strategy and for optimal outcomes patients
should be offered concurrent therapy followed by mainte-
nance IO. Analysis of oncological outcomes from Russian
patients receiving sequential chemoRT with maintenance 10
would be extremely enlightening and we encourage Russian
cancer registries and individual cancer centers to collect and
analyze this important clinical data.

We encourage further education of Russian clinicians, gov-
ernment officials, and patients through conferences and work-
shops of importance of multi-disciplinary evaluation of pa-
tients with stage III NSCLC and evidence-based treatment
recommendations.
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