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Introduction

Treatment of non-small cell lung cancer (NSCLC) remains 
a hotly discussed topic. In considering the wide range of 
disease that comprises the category of stage III NSCLC, 
debate about the most effective treatment grows quite 
intense. When we consider large volume or “bulky” disease, 
we typically refer to patients that are not eligible for upfront 
surgical resection. These patients may have large tumors 
in an unfavorable location (i.e., invasive or superior sulcus), 
large mediastinal lymph nodes, multiple involved nodal 
stations, or even lymph nodes with extracapsular extension. 
Patients suffering from disease having these characteristics 
are frequently recommended by national guidelines and 
institutional multidisciplinary tumor boards to have 
definitive chemo-radiotherapy (1,2). The basis of this 

recommendation comes from an impressive assortment of 
trial data conferring overall survival benefit of chemotherapy 
combined with radiotherapy (RT) approach, which will be 
described herein. Despite this data, however, there remains 
uncertainty of which treatment modality to use.

The combination of chemotherapy with RT (chemo-
radiotherapy) can be accomplished in many ways, but is 
typically given sequentially or concurrently. The primary 
goal of this combined modality is to increase survival 
and local control by limiting the local disease with RT 
and controlling systemic spread with chemotherapy. 
Early approaches used induction chemotherapy prior to 
local (i.e., RT) treatment. In theory, this strategy may 
limit normal tissue toxicity by treating a reduced post-
chemotherapy tumor volume. However, as one can 
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Editor’s note: 
In the era of personalized medicine, a critical appraisal new developments and controversies are essential in order to 
derived tailored approaches. In addition to its educative aspect, we expect these discussions to help younger researchers to 
refine their own research strategies.
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imagine, using a “sequential” approach may lead to an 
increase in the overall time of treatment, which in turn 
may allow disease progression to go unchecked for a 
longer period of time. To combat potential prolonging 
of treatment time, investigators explored a concurrent 
approach of administering chemotherapy during the RT 
course. Concurrent therapy has been shown to be superior 
to sequential therapy; however, it may induce more acute 
toxicity (myelosuppression and esophagitis) (3). With that 
said, both approaches have been shown to be superior 
to single modality definitive RT or surgery treatment 
modalities. Several randomized trials comparing sequential 
and concurrent use of chemotherapy and RT for patients 
with stage III NSCLC have been reported (3-9). 

 

Concurrent chemotherapy with RT

Definitive chemo-radiotherapy, as a treatment of choice for 
locally advanced disease, stems from the work of Dillman 
and co-workers. Their sentinel publication in 1990 of the 
CALGB 8433 randomized controlled trial described the 
definitive treatment of stage III NSCLC with a sequential 
approach of chemotherapy followed by RT vs. RT alone. They 
found a statistically significant median and overall survival 
improvement afforded by the sequential approach (10). This 
benefit was also further confirmed by RTOG 8808, which 
considered unresectable NSCLC treated with sequential 
chemotherapy followed by RT (11). 

Concurrent chemo-radiotherapy as a superior treatment 
option, compared to sequential chemo-radiotherapy, 
has been shown by several phase III trials (5-8). In the 
West Japan Lung Cancer Study Group, Furuse et al. 
demonstrated an improved overall (2- and 5-year) and 
progression free survivals (PFS) in patients receiving 
concurrent cisplatin-based regimens with a split-course 
RT course (7). Additionally, they showed a greater 
disease response rate to the combined approach (7). As 
demonstrated by the French GLOT-GFPC NPC 95-01 
data, survival can be improved in a concurrent regimen (6). 
The Czech study, reported by Zatloukal et al., demonstrated 
improved median, progression free, and overall survival in 
the concurrent arm (9). Curran et al. reported the findings 
of RTOG 9410, which further confirmed the results of 
chemotherapy combined with RT. This randomized trial 
compared the sequential “Dillman regimen” of platinum-
based chemotherapy followed by a RT dose of 63 Gy to 
the disease vs. concurrent chemo-radiotherapy, in either a 
conventional or hyper-fractionated regimen. The definitive 

concurrent chemo-radiotherapy approach of cisplatin/
etoposide with a daily RT dose of 63 Gy was found to 
be superior to the other arms, conferring a statistically 
significant median survival (MS) of 17 months and 5-year 
overall survival of 16% (5) (Table 1).

 

How about induction chemotherapy?

When considering if induction chemotherapy should 
be used, Belani and co-workers compared an induction 
chemotherapy strategy to a sequential and concurrent 
approach. They used 63 Gy for each arm and found that 
the concurrent CRT arm had better outcomes in regards 
to MS (12). Vokes et al. further reported that there was 
no significance difference in median or overall survival, 
but with upfront chemotherapy, the rate of grade 3–4 
hematologic toxicity was increased (13). 

Does altered RT fractionation have a role?

In effort to increase therapeutic gain, and thereby increase 
tumor control, investigators have considered various forms 
of altered fractionation (e.g., accelerated, hyperfractionated, 
or even hyperfractionated with concomitant boost). 
In this context,  the United Kingdom Continuous 
Hyperfractionated Accelerated Radiation Therapy (CHART) 
and the ECOG 2597 trials were tested. These were a 
comparison of sequential chemo-radiotherapy with altered 
fractionation, concurrent treatments. In the ECOG trial, the 
concurrent accelerated irradiation arm had a significantly 
improved MS of 20.3 months compared with 14 months 
for patients receiving conventional daily radiation after 
chemotherapy (14). Similarly, the CHART trial showed a 
survival advantage for a continuous hyperfractionated RT 
regimen given 3 times a day compared to conventional, 
once-daily RT over a longer period (15). The unfortunate 
aspect of a multi-treatment per day regimen is that many 
patients are unable to adhere to the schedule for practical/
logistical considerations, such as transportation to-and-from 
the treatment facility. 

Dose radiation dose escalation benefit? 

Some clinicians may question whether radiation dose 
escalation can replace chemotherapy or have a role in 
concurrent chemo-radiotherapy. The RTOG 93-11 dose 
escalation study revealed that 77.4 and 83.8 Gy are safe 
to administer without chemotherapy provided the V20 
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lung volumes are tightly respected (16). Additionally, 
Kong et al. have demonstrated respectable MS outcomes 
(19 months) in NSCLC patients receiving up to 103 Gy 
without chemotherapy (17). Importantly, these data remain 
controversial, especially in consideration of the RTOG 
0617 dose escalation toxicity results (18). 

Dose escalation following induction chemotherapy was 
attempted in the CALGB 30105 phase II trial. Its aim was 
to determine if dose escalation to 74 Gy in stage III a/b 
patients receiving concurrent chemotherapy was effective. 
Unfortunately, the trial closed early, however it determined 
that platinum-based regimens were more effective than 
standard thoracic RT. With that said, depending on the 
chemotherapy used, there was increased associated toxic 
with the higher dose (19). 

Applying the data to patients

With this background, we can address the best utilization of 
definitive concurrent chemo-radiotherapy for the treatment 
of large volume disease from a clinical perspective. With 
great objectivity, we can state that there exists a NSCLC 
stage III patient population whereby a performance status, 
significant weight loss, and/or substantial co-morbidities, 
not only prohibits treatment by invasive surgical means, 
but also often precludes a concurrent chemo-radiotherapy 
approach. Although generally considered a suitable 
treatment for a mildly debilitated patient demographic, a 
thoughtful application of the chemotherapy and radiation 
must still be applied, as it should not be universally applied 
concurrently.

When approaching a patient with the intent to deliver 

concurrent chemo-radiotherapy, exclusion of surgical 
resection must be performed, as adjuvant chemotherapy 
after resection can be a very effective treatment approach. 
Non-resectable tumors or extensive mediastinal involvement 
(e.g., ≥ N2) are commonly the drive for concurrent chemo-
radiotherapy. Additionally, we must consider patients that 
would require a surgical pneumonectomy, as candidates for 
concurrent chemo-radiotherapy (20). For a non-surgical 
candidate, but physically fit, good performance status patient, 
having less than 5% weight loss, we recommend concurrent 
chemo-radiotherapy as a standard of care. This treatment 
approach has many advantages, as described below.

A patient having a high performance status is more likely 
to complete treatment without a treatment break, whether 
due to insufficient blood counts, unexpected hospitalization, 
treatment-related fatigue or illness, or even depression. 
This in turn, allows for a concise treatment package time, 
maintenance of body weight, and the opportunity for 
tumor dose escalation. A patient with a good performance 
status can also better tolerate the anticipated toxicity of a 
concurrent approach, which includes increased risk of grade 
3 acute esophagitis, myelosuppression, and nausea.

Ultimately, the goal of concurrent chemo-radiotherapy 
is to improve local control and survival. Selection of 
appropriate patients for this modality is paramount 
for successful delivery. Physically fit patients that are 
deemed unresectable or by personal preference are not 
surgical candidates benefit from this combined modality, 
with improved local control and PFS. Consistent with 
the recommendations of national organizations (e.g., 
ACR, NCCN, ASCO) (1,2,21), we strongly recommend 
concurrent chemo-radiotherapy in patients with locally 

Table 1 Comparison of PFS and MS in practice defining concurrent chemo-radiotherapy randomized trials

Trial/Group Patient No. Trial regimen PFS (%) MS (months) Actuarial survival (%)

RTOG 9410 610 CON: cisplatin/vinblastine 63 Gy 28 17 16

CON: cisplatin/etoposide 69.6 Gy (1.2 Gy BID) 34 15.6 13

SEQ: cisplatin/vinblastine +63 Gy 25 [2 y*] 14.6 10 [5 y]

West Japan 320 CON: cisplatin/vindesine/mitomycin +56 Gy (10 d split) 17.3 16.5 15.8

SEQ: cisplatin/vindesine/mitomycin 56 Gy (no break) 12 [5 y] 13.3 8.9 [5 y]

GLOT-GFPC 212 CON: cisplatin/etoposide 66 Gy 15 16.3 21

SEQ: cisplatin/vinorelbine +66 Gy 8.8 [4 y] 14.5 (NS) 14 (NS) [4 y]

Czech 102 CON: cisplatin/vinorelbine 60 Gy 22 16.6 18.6

SEQ: cisplatin/vinorelbine +60 Gy 16 [3.3 y] 12.9 9.5 [3 y]

*, tabulated from Table 3 of ref. 5.PFS, progression free survival; MS, median survival; CON, concurrent chemo-radiotherapy; SEQ, 
sequential chemo-radiotherapy.
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advanced unresectable NSCLC.
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