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Second-line therapy improves overall survival in primary refractory
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Background: The effect of palliative chemotherapy for non-small cell lung cancer (NSCLC) is well established. Recently,
immune checkpoint inhibitors have shown promising efficacy in NSCLC patients. However, little is known about the
efficacy of cytotoxic chemotherapy in patients whose tumors are refractory to first-line chemotherapy. We
investigated the outcome of all consecutive and unselected patients receiving palliative chemotherapy in a single
institution to assess the efficacy of second-line chemotherapy in primary refractory NSCLC.
Patients and methods: Patients with metastatic NSCLC diagnosed between 1990 and 2016 were assessed. Outcome
parameters were collected and patients were characterized as either having primary progressive disease or clinical
benefit [CB; defined as complete/partial remission (CR, PR) or stable disease (SD)]. Probabilities of survival were
calculated using the KaplaneMeier estimator. The log-rank test was used for comparing groups. Cox models were
used to explore the prognostic value of covariables.
Results: The analysis included 576 patients. Median overall survival (OS) was 9.5 months [95% confidence interval (CI)
8.47-10.47]; 62.7% of patients were treated with a platinum-based first-line therapy. Two hundred twenty-two patients
(38.5%) were primary refractory to first-line therapy. Median OS was significantly shorter for those patients [7.4 versus
11.5 months, hazard ratio (HR) 1.61 (95% CI 1.34-1.93), P < 0.0001]. Poorer initial performance status was significantly
associated with primary refractory disease (P ¼ 0.015). Eighty-one (36.5%) primary refractory patients received a
second-line therapy. Median OS was significantly longer for refractory patients receiving second-line therapy versus
best supportive care [10.1 versus 5.0 months, HR 0.53 (95% CI 0.40-0.72), P < 0.0001].
Conclusions: Nearly 40% of patients are primary refractory to palliative first-line therapy and have a poor prognosis.
Active second-line therapy can significantly improve the outcome. Therefore, patients with primary refractory NSCLC
should be offered further active therapy. These real-life data for primary refractory patients form the basis for
further research in sequencing of current palliative treatment options.
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INTRODUCTION

For many years the prognosis for patients with metastatic
non-small cell lung cancer (NSCLC) has improved at a
painfully slow but nevertheless meaningful rate, even in
unselected patients in the average oncology clinic.1 In
recent years progress has accelerated dramatically, in part
through the discovery of oncogenic driver mutations, e.g.
the epidermal growth factor receptor (EGFR) or anaplastic
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lymphoma kinase (ALK), which can be targeted by tyrosine
kinase inhibitors (TKIs),2-6 and currently through the intro-
duction of immune checkpoint inhibitors (ICIs), which are
now considered the new standard in first-line treatment,
either in combination with chemotherapy, or even as
monotherapy for tumors with high PD-L1 expression.7-14

Today most guidelines propose a first-line combination
chemotherapywith a platinum compound and pemetrexed as
well as an ICI, plus a subsequent maintenance therapy with
pemetrexed and ICI for adenocarcinoma.15 All other NSCLC
histologic subtypes can be treated with platinum-containing
combination treatment with paclitaxel in combination with
an ICI. Upon progressionpatients are usually offered a second-
line chemotherapy treatment, in general with docetaxel.16

One controversial topic is whether patients whose tumor
is refractory to palliative first-line chemotherapy benefit
https://doi.org/10.1016/j.esmoop.2020.100013 1
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from receiving further cytotoxic treatment. This is a com-
mon situation, in the pre-ICI era 23%-26% of all patients had
progressive disease (PD) as best response and 6%-8% even
died during first-line chemotherapy.17-19 Primary refractory
tumors can exhibit resistance to other drugs, in addition the
performance status of the patients generally declines due to
PD during first-line therapy. So far, only one randomized
trial investigated treatment options in NSCLC patients with
primary refractory disease. In the TITAN study, patients with
disease progression during or immediately after first-line
platinum doublet chemotherapy for NSCLC were random-
ized to receive either erlotinib or chemotherapy (docetaxel
or pemetrexed).20 Of 2590 chemotherapy-naïve patients
treated with first-line platinum doublet chemotherapy, 424
(16.4%) were evaluable for randomization. There was no
difference between the two arms and the median survival
was about 5 months. Treatment with anti-PD-(L)1 drugs
currently represents the mainstay of NSCLC immunotherapy
and can result in impressive response rates and durable
disease remission, but only in a subset of patients. With the
positive results from randomized studies with ICI versus
chemotherapy in the second- and third-line setting, ICIs
have become the new standard for patients after progres-
sion on first-line platinum doublet chemotherapy.21-25 ICIs
also showed activity in chemotherapy refractory patients
after several lines of therapy.26 Due to the positive results
of the randomized first-line studies, ICIs are now an integral
part of first-line therapy either in combination with
platinum-based chemotherapy or as monotherapy for
selected patients.7-14 Therefore, the question of the most
effective second-line therapy has again become more
important. Despite substantial improvement in prognosis
through the use of ICIs in first-line therapy, a substantial
proportion of patients are still refractory to first-line ther-
apy. In the randomized studies, this rate was 3%-13.3%
under combined chemo-immunotherapy.8,10,12,13,27 To our
knowledge no study has yet assessed whether patients with
primary refractory NSCLC should be offered best supportive
care (BSC) alone or further chemotherapy.

We undertook a systematic analysis of all consecutive
patients with palliative NSCLC and primary refractory dis-
ease at our center between 1991 and 2016, examining the
efficacy of second-line chemotherapy in this population.

PATIENTS AND METHODS

Patients

All consecutive patients with NSCLC treated at the Univer-
sity Hospital of Basel between 1990 and 2016 were
included, provided they had histologically verified stage IV
NSCLC, or any earlier stage and receiving palliative
chemotherapy because they were not fit enough to un-
dergo curative treatment. Patients receiving curative
treatment were excluded, unless they relapsed within 6
months after adjuvant or neoadjuvant chemotherapy, or
relapsed or progressed within 6 months of definitive
chemo-radiotherapy. This study was carried out in accor-
dance with the institutional review board and was approved
2 https://doi.org/10.1016/j.esmoop.2020.100013
by the local ethical committee (ethical committee of
northwestern and central part of Switzerland, EKNZ).
Data acquisition

Patient- and tumor-specific data were obtained from the
patients' medical records. The staging of all patients
included CT scans of the chest and upper abdomen
(including the liver and adrenal glands), and since 2000,
PET-CT (unless an initial examination demonstrated evident
metastatic disease). Thus there was a change in staging
procedures during the time of this study.

MRI or CT scans of the brain and bone scans were carried
out only if the patients were symptomatic. Monitoring in
the course of the disease was done with CT scans.
Analysis and definitions

Patients were divided into two groups according to their
response to first-line palliative chemotherapy: (i)
chemotherapy-sensitive group: patients with complete
response (CR), partial remission (PR), or at least stable
disease (SD), versus (ii) chemotherapy refractory group: PD
at the first evaluation or patients who had to stop
chemotherapy due to toxicity or other reasons. For this
analysis the following parameters were recorded: age at
diagnosis, sex, Eastern Cooperative Oncology Group per-
formance status (ECOG PS) at diagnosis, histology, stage
according to TNM sixth edition, primary metastatic disease
versus relapse (as explained above), smoking history
(smoker, former smoker, never smoker), laboratory values
[hemoglobin, white blood cell count (WBC), serum albumin,
corrected serum calcium, lactate dehydrogenase (LDH)],
duration and type of chemotherapy (started cycles were
counted as full cycles), objective response rate (ORR) and
overall survival (OS).

ORR was defined according to the Response Evaluation
Criteria in Solid Tumors (RECIST criteria 1.0 and 1.1).28 OS
was measured from the time of diagnosis (stage IIIB, IV or
inoperable situation) to date of death or date of last patient
contact if lost to follow-up.

At each visit, a medical history was taken and a physical
examination was carried out. The Swiss Group for Clinical
Cancer Research (SAKK) has a standardized assessment
form. This form was completed at every visit documenting
the following parameters: pain, fever, night sweats,
bleeding, cough, shortness of breath, nausea, vomiting,
neurologic symptoms, infections, digestion, urinary tract
problems, appetite, sleep and all medication. In addition, a
physical examination was carried out with the following
minimal examinations: ECOG PS, weight, blood pressure,
lung and heart auscultation, palpation of the abdomen and
lymph nodes and short neurologic examination. All findings
were graded according to the National Cancer Institute
Common Toxicity scale29; PS was graded according to the
criteria of ECOG. At the first visit, blood samples were
obtained from all patients for hematology and chemistry
analyses. Patients receiving chemotherapy were seen every
Volume 6 - Issue 1 - 2021
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Table 1. Patient characteristics

Characteristic Mean (range) or number
of patients (%)

Age, years 62.9 (27.4-88.7)
Sex
Male 393 (68.2%)
Female 183 (31.8%)

Histological subtype
Adenocarcinoma 317 (55.0%)
Squamous cell carcinoma 130 (22.6%)
Large cell carcinoma 65 (11.3%)
NOS 61 (10.6%)
Other 3 (0.5%)

Smoking history
Current/former 467 (81.0%)
Never 60 (10.4%)
Unknown 49 (8.5%)

Initial stage
I 22 (3.8%)
II 39 (6.8%)
IIIA 15 (2.6%)
IIIB 86 (14.9%)
IV 412 (71.5%)
Unknown 2 (0.4%)

ECOG performance status
0 86 (14.9%)
1 210 (36.5%)
2 54 (9.4%)
3 10 (1.7%)
Unknown 216 (7.3%)

ECOG, Eastern Cooperative Oncology Group; NOS, not otherwise specified.
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1-3 weeks, during follow-up, while receiving BSC patients
were seen every 6-12 weeks.

Statistical analysis

Qualitative variables were summarized by count and per-
centage, and quantitative variables by mean, median and
range. Probabilities of survival were calculated using the
KaplaneMeier estimator. The log-rank test was used for
comparing groups. Multivariable Cox regression was used to
investigate potential prognostic factors with respect to OS.
A two-sided P < 0.05 was considered statistically
significant.

Fisher's exact and chi-square tests were used to assess
correlations of nominal covariate distributions and response
groups. The t-test was applied to compare metric variables
among different subgroups.

RESULTS

Between 1990 and 2016 a total of 576 consecutive patients
with NSCLC were treated at the University Hospital Basel,
receiving either palliative chemotherapy or BSC and
meeting the inclusion criteria.

Patients

There were 183 female patients (31.8%) and 393 male pa-
tients (68.2%). Mean age was 62.9 years (range, 30.9-88.7)
and 467 patients (81.0%) had a history of smoking. At
diagnosis, 412 patients (71.5%) had stage IV disease, 101
(17.5%) had stage III disease, 39 (6.8%) had stage II disease,
and 22 (3.8%) had stage I disease. All patients with stage I
or II disease were medically inoperable. There were 317
adenocarcinomas (55.0%), 130 squamous cell carcinomas
(SCC) (22.6%) and 65 large cell carcinomas (11.3%). In 61
cases (10.6%), histology was NSCLC not otherwise specified
(NSCLC NOS) and three patients (0.5%) had another histo-
logical subtype.

There were 86 patients (14.9%) with ECOG PS 0, 210
patients (36.5%) had PS 1, 54 patients (9.4%) had PS 2, 10
patients (1.7%) had PS 3 and for 216 patients (37.5%), the
PS at diagnosis was unknown.

The patients' characteristics are shown in Table 1.

Palliative first-line therapy

In our cohort 533 patients (92.5%) received at least one
dose of palliative systemic first-line therapy with a median
number of four cycles (range, 1-21); 361 patients (62.7%)
were treated with a platinum-based combination therapy,
and 248 patients (43.1%) received cisplatin-based therapy.

Median progression-free survival (PFS) for first-line ther-
apy was 3.2 months [95% confidence interval (CI) 2.90-
3.50], median OS for the whole cohort was 9.5 months (95%
CI 8.47-10.47).

Response to first-line therapy

Four hundred thirty-five patients were accessible for
response assessment. Of those, 222 patients (38.5%) had
Volume 6 - Issue 1 - 2021
PD as best response, 119 patients (20.8%) had SD and 91
patients (10.9%) had PR. Only two patients (0.4%) had CR
(Figure 1).
Primary treatment-refractory patients

Two hundred twenty-two patients were primary refractory
to palliative first-line therapy. As shown in Table 2 there
were no significant differences in baseline patient charac-
teristics between primary refractory patients and those
with at least SD to first-line chemotherapy except for ECOG
PS (P ¼ 0.015). Poorer initial ECOG PS was significantly
associated with primary refractory disease.

A combination therapy (P < 0.0001), treatment with a
platinum compound (P < 0.0001) and treatment with
cisplatin (P ¼ 0.042) were significantly associated with
response to first-line therapy.

The median OS for primary refractory patients was 7.4
months (95% CI 6.08-8.73) and 11.5 months (95% CI 9.96-
12.98) for patients with at least SD (Figure 2). One-year OS
was 42.2%. Hazard ratio (HR) for OS was 1.61 (95% CI 1.34-
1.93) with a statistically significant P value of <0.0001.
Response to second-line therapy

Of the total cohort, 225 patients received an active second-
line therapy, and 170 patients were evaluable for response.
Of those, 112 patients (49.8%) had PD as best response, 43
patients (19.1%) had SD and 14 patients (6.2%) had PR.
Only one patient (0.4%) had CR (Figure 3A).
https://doi.org/10.1016/j.esmoop.2020.100013 3
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Figure 1. Response to first-line therapy.
Of 576 patients, 141 patients (24.5%) were not evaluable for response. CR, complete remission; PD, progressive disease; PR, partial remission; SD, stable disease.
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Primary treatment-refractory patients and response to
second-line therapy

To evaluate the benefit of a second-line therapy in patients
with primary refractory disease we analyzed the OS and PFS
outcome of these patients. Eighty-one (36%) primary re-
fractory patients received a second- or further-line therapy.
The clinical benefit (CB) rate (CR þ PR þ SD) from second-
line therapy was lower in primary refractory patients (21.0%
versus 28.5%, P ¼ 0.026) (Figure 3A and B).

The median PFS for second-line therapy was significantly
shorter for primary refractory patients with 2.5 versus 4.7
months compared with the group of patients with good
response to first-line therapy. HR for PFS was 1.63 (95% CI
1.11-2.39), P ¼ 0.013.
Table 2. Characteristics of patients with primary progressive disease
compared with patients with a benefit from first-line therapy

Variable Benefit from
first-line therapy
(n [ 354)

Primary
progressive
(n [ 222)

P value

Sex (male/female) 65.5%/34.5% 72.5%/27.5% 0.082a

Histology (SCC/non-SCC) 22.9%/77.1% 22.1%/77.9% 0.563a

ECOG performance status 0.015b

0 16.1% 13.1%
1 32.8% 42.3%
2 8.5% 10.8%
3 0.3% 4.1%
Unknown 42.4% 29.7%

Smoking history
Current/former 83.1% 77.9% 0.051b

Never 9.6% 11.7%
Unknown 7.3% 10.4%

First-line therapy
Platinum-based 62.1% 63.5% 0.791a

Cisplatin-based 40.4% 47.3% 0.120a

ECOG, Eastern Cooperative Oncology Group; SCC, squamous cell carcinoma.
a Fisher's exact test.
b Chi-square test.

4 https://doi.org/10.1016/j.esmoop.2020.100013
As shown in Figure 3A and B, the CB to second-line
therapy was significantly associated with previous
response to first-line therapy (P ¼ 0.026). There was one
complete remission (CR) to second-line therapy in a patient
with a PR under first-line therapy.

Median OS was significantly longer for refractory patients
receiving second-line chemotherapy versus BSC (10.1 versus
5.0 months) (Figure 4). After 12 months OS was 39.7%
versus 17.2% in patients receiving and not receiving second-
line chemotherapy, respectively. HR for OS was 0.53 (95% CI
0.40-0.72) with a significant P value of <0.0001. More
remarkably, median OS from the time of progression was
5.9 months (95% CI 4.40-7.47) in the group receiving further
treatment, but only 1.2 months (95% CI 0.34-2.06) in the
BSC group (Figure 5). One year after progression, OS was
24.5% and 2.5% in patients treated and not treated with
second-line therapy, respectively. HR was 0.33 (95% CI 0.21-
0.51), P < 0.0001.
DISCUSSION

In our retrospective analysis, we assessed the outcome of
all consecutive patients with palliative treatment of NSCLC
from 1990 to 2016 at the University Hospital of Basel.

Median OS of the cohort was about 9 months, somewhat
shorter than published data before the use of immuno-
therapy, but a recent large international trial investigating
the effect of denosumab in NSCLC treated with chemo-
therapy alone in first-line therapy also showed an OS of less
than 9 months.30 Our cohort was unselected and included
many patients with PS2 and even brain metastases.31 This
fact could also explain the relatively low response rate of
18%, which is below the expected 20%-30% reported in
many trials with platinum-based first-line chemo-
therapy.32,33 It is noteworthy that we saw an improvement
Volume 6 - Issue 1 - 2021
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Figure 2. Overall survival in patients with primary refractory disease versus patients with at least stable disease.
Median: 11.5 months [95% confidence interval (CI) 9.95-12.97] versus 7.4 months (95% CI 6.07-8.72), log-rank P < 0.0001. CR, complete remission; PR, partial
remission; SD, stable disease.
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of OS over time, with 8.1 months for patients treated
before 1995 (before the availability of second-generation
drugs such as taxanes and gemcitabine), and 12.4 months
for patients treated since 2015, when immunotherapy was
being first used. These findings are reported elsewhere.1,34

The distribution of histological subtypes in our cohort cor-
relates well with the expected distribution, comprising 52%
adenocarcinomas and 23% SCC.

There was a surprisingly high proportion of primary re-
fractory patients at 42% (or 64%, depending on which de-
nominator we take). This high percentage is in line with the
SATURN trial, in which 54% of patients who received
chemotherapy experienced primary progression and were
subsequently offered participation in the TITAN study. The
TITAN study is, to our knowledge, the only prospective
randomized study in the population of primary refractory
NSCLC.17,20

Our main question was to assess whether patients with a
primary refractory NSCLC would benefit from a second or
further line of chemotherapy in the real-world setting.

As expected, these patients as a whole have a signifi-
cantly worse outcome compared with patients who respond
to first-line treatment. However, we found a significant
survival benefit for those patients who received a second-
line therapy, compared with patients with only BSC (9.4
versus 5.5 months). The median OS for refractory patients
receiving second-line chemotherapy was in fact similar to
patients with initial response or SD (9.4 versus 11 months).
Volume 6 - Issue 1 - 2021
To our knowledge there is only one prospective ran-
domized study investigating this issue. This study assessed
the efficacy and tolerability of second-line therapy with a
TKI against EGFR (erlotinib) versus chemotherapy (doce-
taxel) in patients with primary refractory NSCLC.20 In our
study the partial response rate of 6.2% was similar to the
TITAN study (6%-8%). Median survival of patients receiving
second-line chemotherapy in our study was even better
with 9.4 versus 5.3-5.5 months in the TITAN study.

Primary refractory patients without second-line therapy
had a short therapy-free episode and short time of survival.
Median OS in this group was 5.0 months which is slightly
better compared with the median survival of the BSC group
in a prospective randomized trial conducted by Shepherd
et al., which compared the outcome of second-line therapy
with docetaxel versus BSC in previously treated patients.16

In our study performance status was significantly asso-
ciated with benefit from first-line therapy. CB was also
associated with a combination therapy and treatment with
a platinum compound especially with cisplatin. This corre-
sponds to today's standards in which a combination
chemotherapy is recommended as first-line therapy, pref-
erably with cisplatin, if the patients' performance status
allows it.15 Carboplatin is a valid alternative with compa-
rable effectiveness but a different toxicity profile.35,36

In patients with PS 2 a combined chemotherapy signifi-
cantly improved survival compared with monotherapy.37 In
addition, in a sub-group analysis within a large phase III trial
https://doi.org/10.1016/j.esmoop.2020.100013 5
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Figure 3. (A) Response to second-line therapy. Of 225 patients, 55 patients (24.4%) were not evaluable for response. (B) Response to second-line chemotherapy in
association with response to first-line therapy.
Of 144 responders, 36 patients (25%) were not evaluable for response and of 81 primary refractory patients, 19 patients (23.5%) were not evaluable for response. CR,
complete remission; PD, progressive disease; PR, partial remission; SD, stable disease.
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the superiority of carboplatin-based combinations over
monotherapy in PS 2 patients have been identified.38

Finally, our results show that even though patients with
primary refractory NSCLC have a poorer prognosis than
those with good response to first-line chemotherapy, they
should be offered further active therapy as they showed a
similar median survival compared with patients with initial
response or SD.

Limitations

Our study is a retrospective analysis, which creates the risk
of selection bias.We cannot rule out or have to assume that
the decision/indication for a second-line chemotherapy was
due to performance status and other prognostic factors
(e.g. age). In our retrospective analysis ECOG PS was only
6 https://doi.org/10.1016/j.esmoop.2020.100013
documented at initial presentation. ECOG PS at time point
of initiation of second-line therapy is not available and
might have influenced the decision on second-line therapy.
However, we did not see a correlation between initial ECOG
PS and the use of second-line therapy.

Furthermore, another bias of all retrospective analysis is
caused by incompleteness of medical records. In particular,
the ORR is missing in many patients in this analysis. How-
ever, we have comprehensive data on overall outcome with
only very few patients lost to follow-up. Interestingly, a
recent study suggests a good correlation between real-
world progression data and OS.39 Another factor
decreasing the risk of selection bias in our cohort is the fact
that we included all consecutive patients with palliative
treatment of NSCLC without any further selection.
Volume 6 - Issue 1 - 2021
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Figure 4. Overall survival for patients with refractory tumors receiving best supportive care only versus second-line chemotherapy.
Median OS: 5.0 months [95% confidence interval (CI) 3.6-6.2] versus 10.1 months (95% CI 8.4-11.8), log-rank P < 0.0001.
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Figure 5. Overall survival from time point of progression in primary progressive patients comparing patients with second-line therapy versus no second-line
chemotherapy (n [ 222).
Median OS: 1.2 months [95% confidence interval (CI) 0.34-2.06] versus 5.9 months (95% CI 4.4-7.47), log-rank P < 0.0001.
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Our findings are comparable with other randomized
studies that analyzed the outcome of second-line therapy in
previously treated patients,20 even including immunother-
apies, the current standard for second-line treatment.21-24

Thus we are confident that a second-line chemotherapy
for primary refractory patients with good performance
status has a positive impact.
Conclusion

The results of our study show the overall poor outcome of
patients with metastatic NSCLC in an unselected patient
population can considerably differ from a patient popula-
tion represented in therapeutic clinical studies. However,
our results may be closer to the real-life situation than the
selected patient population in trials mentioned above. This
is supported by the large international phase III SPLENDOUR
trial, which recruited in many and also smaller centers and
showed remarkably similar results to our retrospective
trial.30 The rate of patients with primary refractory disease
when undergoing standard of care first-line chemotherapy
is substantial. This is a neglected patient population in the
study setting with a poor prognosis. We were able to show
that it is worthwhile to treat these patients with an active
second-line therapy, if their general condition allows it. In
light of the new data on immunotherapy, it will be inter-
esting to see how patients with a lack of response to
immunotherapy or immunochemotherapy in the first-line
will respond to further treatment options. Our study can
serve as an important reference value for such studies.
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