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introduction: In a literature meta-analysis, we showed survival benefits for regimens 
including cisplatin [hazard ratio (HR) 0.61; 95% confidence interval (CI), 0.57–0.66] and 
for those including etoposide (HR 0.65; 0.61–0.69). That benefit was mainly observed 
when etoposide alone or in combination with cisplatin was included in the chemotherapy 
regimens. Our objective was to determine if chemotherapy with both drugs improves 
survival in comparison to a non-platinum regimen with etoposide.

Methods: Extensive small-cell lung cancer patients were randomized between cisplatin–
etoposide (CE) and ifosfamide + etoposide + epirubicin regimen (IVE) between 2000 and 2013.

results: 176 and 170 eligible patients were allocated to CE and IVE (315 deaths were 
required before analysis), respectively. Objective response rates were not significantly 
different: 60% with CE and 59% with IVE. No statistically significant difference in median 
survival and 1-year and 2-year was observed with rates of 9.6 months, 31 and 5% for 
CE and 10 months, 39 and 9% for IVE, respectively. HR was 0.84 (95% CI 0.68–1.05, 
p = 0.16). Only two prognostic factors for survival were retained in multivariate analysis: 
sex with HR = 0.69 (95% CI 0.49–0.97, p = 0.03) and performance status with HR = 0.53 
(95% CI 0.49–0.97, p < 0.0001). After adjustment for these prognostic factors, HR for 
survival was 0.83 (95% CI 0.65–1.08, p = 0.17). There was more thrombopenia in the 
CE regimen and more leukopenia with IVE.

Conclusion: Combination of CE failed to improve survival in comparison to an etopo-
side-containing regimen without cisplatin.

Clinical Trial registration: https://clinicaltrials.gov/ct2/show/NCT00658580?term= 
ELCWP+01994&rank=1, identifier NCT00658580.
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inTrODUCTiOn

Introduction of chemotherapy in the treatment of small-cell 
lung cancer (SCLC) modified significantly the prognosis of those 
patients, not only by achieving impressive objective response rates 
but also by impacting deeply on overall survival. Despite these 
achievements, few patients will be cured with a 5-year overall 
survival below 5% (1). Higher cure rates are obtained in patients 
with limited disease (LD) compared to those with extensive or 
metastatic disease (ED), LD being a strong prognostic factor (2).

Standard treatment for extensive disease, a disease where 
lesions cannot be encompassed in a single radiotherapy field, 
consists in combination chemotherapy. There remains discussion 
about the most active chemotherapy regimen. In the late 1990s 
when designing this trial, Americans mainly recommended 
“cisplatin (CDDP) and etoposide (VP16)” based-regimens and 
Europeans “cyclophosphamide–adriamycin–etoposide” based-
combinations. Each regimen showed a differential toxicity profile 
with increased renal and neurological impairment in cisplatin-
containing regimens and more cardiotoxicity with anthracycline 
derivatives.

As there was no valuable randomized trial comparing 
these so-called standard regimens, our cooperative group, the 
European Lung Cancer Working Party (ELCWP), performed 
a meta-analysis of the literature on the topic (3). 36 published 
randomized trials during the period 1980–1998 comparing first-
line regimens were identified. They were grouped according to 
the regimen comparisons: CDDP-based regimen versus chemo-
therapy without CDDP or VP16 (group 1; 1 trial), VP16-based 
regimen without CDDP versus chemotherapy without VP16 
(group 2; 17 trials), CDDP  +  VP16 versus a regimen without 
both drugs (group 3; 9 trials), and CDDP + VP16 versus a VP16 
only regimen (group 4; 9 trials). Combined hazard ratios (HRs) 
were as follows: 0.70 [95% confidence interval (CI) 0.41–1.21] 
for group I, 0.73 (95% CI 0.67–0.78) for group II, 0.57 (95% CI 
0.51–0.64) for group III, and 0.74 (95% CI 0.66–0.83) for group 
IV. Those data showed better effectiveness for the combination 
of cisplatin and etoposide, while improved survival was also 
observed separately for CDDP (HR = 0.61, 95% CI: 0.57–0.66) 
and for VP16 (HR = 0.65, 95% CI: 0.61–0.69).

Robustness of the results of that meta-analysis had to be 
confirmed by randomized trials. The purpose of the present trial 
was thus an attempt to confirm in terms of overall survival the 
superiority of the cisplatin + etoposide (CE) combination over 
an etoposide-containing regimen without cisplatin as often used 
in Europe. We have chosen the CE regimen as used in LD (4) and 
the IVE regimen with ifosfamide, epirubicin, and etoposide as 
shown in our prior trials (5). The ELCWP has shown that epiru-
bicin is associated with better cardiac tolerance than adriamycin 
when combined to ifosfamide and etoposide (6).

PaTiEnTS anD METHODS

Eligibility Criteria
To be eligible, patients with pathologically proven SCLC [using 
World Health Organization (WHO) classification] had to pre-
sent with ED, defined as a disease with distant metastases or as 

a locoregional disease that could not be locally treated within 
a single radiotherapy field. Other inclusion criteria were as  
follows: no prior therapy (radiotherapy, chemotherapy, or sur-
gery), Karnofsky performance status (PS) of at least 60, presence 
of an assessable lesion, no history of prior malignant tumor except 
non-melanoma skin cancer or in  situ carcinoma of the cervix 
or a cured cancer (defined as a disease-free interval > 5 years), 
adequate hematological (WBC count ≥ 4,000 mm3 and platelet 
count ≥  100,000  mm3), renal (serum creatinine <  1.3  mg/dl) 
and hepatic (serum bilirubin < 1.5 mg/dl) functions, no recent 
myocardial infarction (<3  months before date of diagnosis), 
no congestive cardiac failure and cardiac arrhythmia requiring 
medical treatment, no uncontrolled infectious disease, and 
no other serious medical or psychological factors that might 
prevent adherence to the treatment schedule. Patients with 
brain metastases can be included provided that they satisfied 
to the other inclusion criteria. Patients had to be accessible for 
follow-up and to provide informed consent. Study protocol 
was approved by the ethical committee of each participating 
institution.

Therapeutic Schedule
Eligible patients were randomized between the CE regimen 
[cisplatin (90 mg/m2 d1) plus etoposide (100 mg/m2 d1 to 3)] 
and the ifosfamide  +  etoposide  +  epirubicin regimen [IVE: 
epirubicin (60 mg/m2 d1) plus etoposide (100 mg/m2 d1 to 3) 
plus ifosfamide (1.5 g/m2 d1 to 3)]. All drugs were intravenously 
(iv) administered. Cisplatin was given over 30 min in 250 ml 
NaCl 3%, after prehydration with 1,000 ml of 5% dextrose in 
0.45% NaCl for 4 h and followed by a mannitol induced diu-
resis (12.5  g of mannitol injected as an iv bolus immediately 
prior to cisplatin administration and then as a continuous 20% 
solution 60  ml/h for the next 6  h) and a posthydration with 
4,000 ml of 5% dextrose in 0.45% NaCl with 1.5 g KCl/l for the 
next 24 h. Diuresis and emesis had to be measured every 6 up 
to 24 h thereafter and if urine output decreased to <75 ml/h, 
furosemide (40 mg) had to be administered iv. Etoposide was 
diluted in 250  ml NaCl 0.9% and infused over 1  h, just after 
cisplatin administration. Epirubicin was given as a short infu-
sion before etoposide. Ifosfamide was diluted in 1 l NaCl 0.9% 
and administered iv over 3 h. Mesna was infused at a dose of 
300 mg/m2 just before ifosfamide and then every 4 for 72 h.

Cycles were repeated every 3 weeks, with response evaluation 
after the three first ones. In case of no response, patients went off 
treatment. In case of response, chemotherapy was administered 
until complete response or unacceptable toxicity or best response, 
defined as non-improved response by three further courses of 
chemotherapy. Response had to be assessed every three cycles. 
At relapse, if the delay since the last chemotherapy cycle was 
more than 6 months, the same chemotherapy regimen as initially 
was given again. Otherwise, patients were off trial. Prophylactic 
cranial irradiation was not mandatory in the study.

The dose reduction plan for the drugs was as follows: in 
case of serum creatinine peak above 2.0  mg/dl, cisplatin or 
ifosfamide has to be reduced to 50% of initial dosage. If serum 
creatinine on day 1 of new course was >1.5  mg/dl, cisplatin 
was omitted and ifosfamide dosage reduced by 50%. If the 
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granulocytes or platelets nadir was, respectively, less than 500/
mm3 or 25,000/mm3, drugs were to be given at 75% of the initial 
dosage. In case of any new cardiac problem, epirubicin was 
stopped. Failure to recover from myelosuppression (neutro-
phils < 1,500/mm3 or platelets < 100,000/mm3) by day 36 was 
reason for discontinuation of treatment There was no upward 
dose modification.

Workup
The initial workup consisted of a complete history and physical 
examination, chest X-ray and computed tomography (CT) scan, 
fiberoptic bronchoscopy with biopsy, bone scintigraphy with 
X-rays of suspected areas, bone marrow biopsy, liver and adrenals 
CT scan or echography, brain nuclear magnetic resonance or CT 
scan, blood chemistries including complete blood cell counts, 
electrolytes, serum creatinine and liver function tests, ECG, and 
echocardiogram or isotopic left ventricular ejection fraction. 
Blood chemistries, chest X-ray, and clinical examination were 
repeated before each course. Restaging, including all tests per-
formed during the initial workup (except for bronchoscopy), was 
repeated every three courses. After discontinuation of therapy, 
patients were assessed every 2  months for 6  months and then 
every 3 months by clinical examination, blood chemistries, and 
chest X-ray.

Evaluation Criteria
Patients were considered evaluable for response if they had com-
pleted three courses of chemotherapy. Responses were evaluated 
during regular meetings of the group by at least three independent 
observers. Complete remission was defined as the disappearance 
of all signs of disease for at least 4 weeks. In measurable disease, 
partial response (PR) consisted of a 50% or greater decrease of  
the sum of the products of the two greatest diameters of all meas-
urable lesions as established by two observations not less than 
4 weeks apart and without the appearance of new lesions or pro-
gression of any lesion. Patients with unidimensionally measurable 
lesions were considered to have evaluable disease. In evaluable 
disease, PR was defined as an estimated decrease in tumor size 
of 50%. Progression was defined as an increase of >25% in one or 
more measurable or evaluable lesions or the appearance of new 
lesions. All other circumstances were classified as “no change”. 
Patients with early death due to progression of the disease before 
any evaluation, those with early disease progression before evalua-
tion, and those with toxic death or early treatment discontinuation 
due to chemotherapy were considered evaluable.

Progression-free survival (PFS) and survival times were 
calculated from the day of randomization until the first event, 
progression, or death for the first item and death for the second 
item. World Health Organization criteria were used to assess 
toxicity.

Statistics
Randomization was stratified by center, Karnofsky PS (≤70 ver-
sus ≥80), presence of metastatic disease or not, and neutrophil 
count (≤ versus >7,500/mm3). The procedure was centralized 
and computerized. Randomization algorithm used the minimiza-
tion technique (7). Treatment assignment was obtained by calling 

the study data manager. The ELCWP central office for the study 
coordination and analysis (including the study coordinator, the 
biostatistician and the data manager) was located at the Jules 
Bordet Institute in Brussels.

The primary end point of the trial was survival. On the basis 
of the systematic review performed by the Group (3), regimens 
based on cisplatin and etoposide could improve patients’ 
survival compared to regimens including etoposide but not 
cisplatin. The benefit in favor of the two drugs was expressed in 
terms of an HR that was estimated to be 0.70. Our aim was to 
have a clinical trial able to detect that the HR of death between 
two such regimens was different from 1 in case its true value is 
0.70 (for a patient treated with both drugs compared to a patient 
receiving a regimen based on etoposide only). Fixing the HR is 
enough to calculate the number of events required to have the 
planned statistical power. So, we did not search to translate the 
HR into an absolute difference. However, assuming a median 
survival of 10 months in the IVE regimen, an HR of 0.70 in favor 
of CE translates into a median survival of about 14 months. Such 
an HR should be detectable with a power of 80% using a test 
level of 5%. To achieve this objective, we needed to observe an 
overall number of events (deaths) of 315. Assuming that 90% 
of the patients will be followed until death, this requirement 
was equivalent to the randomization of 175 patients per arm in 
the study. Secondary end points were response and toxicity. No 
interim analysis for survival or response was done.

Survival curves were estimated by the method of Kaplan and 
Meier. The log rank test was used to compare survival curves. 
p-Values for testing differences between proportions were calcu-
lated with chi-square tests or with Fisher’s exact tests. A multi-
variate analysis for adjustment of the treatment effect taking into 
account prognostic factors was carried out for survival by fitting 
the data with Cox models. Statistical results were considered as 
significant when the p value was <0.05. All reported p values are 
two-sided.

The evaluation of chemotherapy intensity was performed by 
the calculation of two dose-related variables. The relative dose-
intensity (RDI) was defined, for each drug, by the ratio of the 
received dose divided by the scheduled dose to the actual duration 
of treatment divided by the scheduled duration. The total RDI 
was the mean of the RDIs of all the drugs. The RDI was expressed 
as the percentage of the projected intensity. The absolute dose-
intensity expressed in mg/m2/3  weeks was defined as the ratio 
of the received dose to the actual duration of treatment; it was 
analyzed for etoposide. All of the formulae have been published 
in a prior report (8). Using Mann–Whitney tests, comparisons of 
the distributions of the dose intensity variables between regimens 
were done.

rESUlTS

A total of 361 patients were randomized from May 2000 to May 
2013. Fifteen were not eligible, 4 in the CE arm (2 by history of 
another cancer and 2 by lack of data), and 11 in the IVE arm 
(2 by history of another cancer, 2 by lack of data, 3 by wrong 
histology, 1 because of LD, 1 by increased bilirubinemia, 1 by 
incomplete initial workup, and 1 by major protocol violation). 
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TablE 2 | Antitumor response assessment.

response at 3 cycles CE iVE

N patients 176 170
Complete response 2 (1%) 2 (1%)
Partial response 103 (59%) 98 (58%)
No change 9 (5%) 12 (7%)
Progression 21 (12%) 19 (11%)
Early death by cancer 5 (3%) 6 (4%)
Early death by toxicity 18 (10%) 10 (6%)
Death due to tumor necrosis 1 (1%) 3 (2%)
Stop for toxicity 10 (6%) 3 (2%)
Stop by patient for toxicity 1 (1%) 1 (1%)
Inevaluable 6 (3%) 16 (9%)

CE, cisplatin + etoposide regimen; IVE, ifosfamide + etoposide + epirubicin regimen.

TablE 1 | Characteristics of the eligible patients.

Characteristics CE (n = 176) iVE (n = 170)

Age median (min–max) 60 years (40–78) 61 years (42–83)
Sex
•	Male
•	Female

145 (82%)
31 (18%)

129 (76%)
41 (24%)

Karnofsky
•	≤70
•	≥80

39 (22%)
137 (78%)

41 (24%)
129 (76%)

Disease extent
•	Locoregional
•	Metastatic
•	Unknown

14 (8%)
162 (92%)

–

16 (9%)
153 (90%)

1 (1%)
Weight loss
•	≤5%
•	>5%
•	Unknown

97 (55%)
50 (28%)
29 (16%)

88 (52%)
52 (31%)
30 (18%)

neutrophil count
•	≤7,500/mm3

	•	>7,500/mm3

	•	Unknown

108 (61%)
46 (26%)
22 (12%)

97 (57%)
56 (33%)
17 (10%)

CE, cisplatin + etoposide regimen.

361 randomised patients

CE
N=180

IVE
N=181

Ineligible n = 4 Ineligible n = 11

CE
N=176 eligible and 

assessable for 
survival

IVE
N=170 eligible and 

assessable for 
survival

Unassessable for 
response n = 6

Unassessable for 
response n = 16

CE
N=170 assessable for 
response (n=176 in 

intent-to-treat analysis)

IVE
N=154 assessable for 
response (n=170 in 

intent-to-treat analysis)

FigUrE 1 | Consort diagram.
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Of the 346 eligible patients, 176 were allocated to the CE arm 
and 170 eligible to the IVE arm (Figure 1, CONSORT diagram). 
Their characteristics are shown in Table 1. Both arms were well 
balanced. Median follow-up duration of the patients at the time 
of analysis was 113  months (range: 4–169). There were 329 
deaths. Among the 17 patients alive, 9 are lost to follow-up.

Forty-seven percentage of the patients in each arm received six 
cycles of chemotherapy; 8 and 10% receiving more cycles (up to 9)  
in the CE and IVE arms, respectively (p = 0.66). Dose reductions 
involved 43 and 54% of the patients, respectively (p = 0.07). In 
terms of dose-intensity, there was no significant difference for 
RDI with respective median values of 0.80 and 0.76 for the whole 

chemotherapy (p  =  0.13) and of 0.79 and 0.77 for etoposide 
(p =  0.34). The median weekly dose of etoposide received was 
79 and 77  mg/m2/week for the CE and IVE arms, respectively 
(p = 0.34).

Twenty-two patients were not assessable for response: 6 in the 
CE arm (no treatment given in 2, 1 lost to follow-up, 1 sudden 
death, 1 no workup for evaluation, 1 treatment stop due to tuber-
culosis), and 16 in the IVE arm (6 no treatment given, 4 major 
protocol violation, 3 early death unrelated to cancer or treat-
ment, 1 lost to follow-up, 1 workup refusal, and 1 sudden death). 
Table 2 shows the evaluation of response to chemotherapy. Two 
additional responses (one in each arm) were observed after the 
first three cycles of chemotherapy later. Best objective responses 
rates (intent to treat analysis) were 106 patients/176, 60% (95% 
CI 53–68%) for CE and 101/170, 59% (95% CI 52–67%) for IVE 
(p = 0.88), respectively.

The number of documented progressions was 251; 89 patients 
died without documentation of progression. In those 89 patients, 
death was considered cancer-related by the local investigator but 
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FigUrE 2 | Overall survival curves according to treatment arm (arm 1 = CE; arm 2 = IVE). CE, cisplatin + etoposide regimen; IVE, ifosfamide + etoposide + epirubicin 
regimen; MST, median survival time; CI, confidence interval; m, month; HR, hazard ratio.

TablE 3 | Univariate analyses of prognostic factors for survival.

Variable Hr 95% Ci p-Value

Age (continuous evaluation) 1.02 1.01–1.04 0.002
Staging (ref = LD) 1.38 0.94–2.04 0.10
Sex (ref = male) 0.69 0.52–0.91 0.008
Karnofsky (ref ≤ 70) 0.60 0.46–0.78 0.0001
Weight loss (ref ≤ 5%) 1.28 1.00–1.64 0.05
Neutrophil count (ref ≤ 75%) 1.42 1.11–1.82 0.006
Neutrophil count (ref ≤ 7,500) 1.46 1.14–1.86 0.003
WBC count (ref = ≤ 100,00) 1.23 0.98–1.54 0.08

HR, hazard ratio; CI, confidence interval; LD, limited disease.
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no progression was formally documented by radiological inves-
tigations in 16 cases; 22 patients died from infection eventually 
related to neutropenia, 9 died from cardiovascular events, 12 died 
from early death by cancer or bleeding due to tumoral necrosis, 
no cause can be documented in 24 patients while the 6 latter 
died from digestive (n = 2), renal (n = 2), respiratory (n = 1), 
or neurolo gical (n = 1) events. There was no significant difference 
between arms in terms of documented progression, primary 
progression, and secondary progression within 3  months after 
treatment stop or after more than 3 months after treatment stop. 
Median PFS for CE and IVE was5.1  months (95% CI 4.8–6.2) 
and 5.3 months (95% CI 4.7–6.2), respectively, with 1-year rates 
of 10% (95% CI 5–15%) and 7% (95% CI 3–11%) and 2-year rates 
of 2% (95% CI 0–4%) and 3% (95% CI 0–6%).

There was no statistically significant difference in overall 
survival according to treatment arm (Figure  2). 169 and 160 
deaths were observed with CE and IVE, respectively. Median 
overall survival and survival rates at 1 year and at 2 years were 
(with 95% CI) 9.6 months (8.6–10.4) and 10 months (8.9–11.5), 
31% (24–38%) and 39% (27–41%), and 5 (1–9%) and 9% (4–14%) 
(p = 0.16), respectively. HR for treatment arm (taking CE as refer-
ence) was 0.84 (0.68–1.05).

The univariate analyses of prognostic factors for survival are 
detailed in Table 3. Four were significantly associated with sur-
vival age (p = 0.002), sex (p = 0.008), Karnofsky PS (p = 0.0001), 
and neutrophil count (p = 0.006). In multivariate analysis, only 
two were statistically significant: sex with HR  =  0.69 (95% CI 
0.49–0.97) (p = 0.03) and PS with HR = 0.53 (95% CI 0.49–0.97) 
(p < 0.0001). After adjustment for the prognostic factors, HR for 
treatment arm was 0.83 (95% CI 0.65–1.08), p = 0.17.

Hematological and non-hematological toxicities are described 
in Tables 4 and 5, respectively. There was more leukopenia with 
IVE and more thrombopenia and nausea and vomiting with CE. 
Toxic deaths occurred in 28 patients: 17 in the CE arm and 11 
in the IVE arm. Causes were, in the CE arm, complicated febrile 
neutropenia (8), cardiovascular complications (4), septic shock 
(2), colic perforation related to steroids administration (1), 
sudden death (1), and bleeding due to tumor necrosis (1). They 
were for IVE complicated febrile neutropenia (5), sudden death 
(2), septic shock (1), respiratory failure (1), renal failure (1), and 
vascular complication (1).

DiSCUSSiOn

Our randomized clinical trial (RCT) failed to confirm in terms 
of overall survival the superiority of the CE combination over an 
etoposide-containing regimen without cisplatin as suggested by 
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TablE 5 | Non-hematological toxicity analysis.

Toxicity Evaluable grade iii/iV Evaluable grade iii/iV p

CE iVE

Nausea/vomiting 154 17 (11%) 155 8 (5%) 0.06
Diarrhea 153 3 (2%) 155 0 0.08
Skin toxicity 152 – 152 – –
Infection 156 18 (12%) 155 23 (15%) 0.39
Bleeding 152 2 (1%) 153 1 (1%) 1
Neurological 149 3 (2%) 154 – 0.24
Urinary 152 – 153 –
Hear loss 152 – 153 –
Nephrotoxicity 156 3 (2%) 154 2 (1%)
Stomatitis 151 1 (1%) 155 2 (1%)
Respiratory 151 3 (2%) 154 10 (6%) 0.10
Cardiac 153 6 (4%) 153 2 (1%) 0.28
Alopecia 151 65 (43%) 152 64 (42%) 0.96

CE, cisplatin + etoposide regimen; IVE, ifosfamide + etoposide + epirubicin regimen.

TablE 4 | Hematological toxicity analysis.

leukopenia, p < 0.0001 Evaluable 0 i ii iii iV

CE 174 26 (15%) 30 (17%) 45 (26%) 42 (24%) 31 (18%)
IVE 165 22 (13%) 4 (2%) 28 (17%) 58 (35%) 53 (32%)

Thrombopenia, p < 0.001 Evaluable 0 i ii iii iV

CE 174 86 (49%) 20 (11%) 30 (17%) 23 (13%) 15 (9%)
IVE 165 114 (69%) 16 (10%) 15 (9%) 12 (7%) 8 (5%)

CE, cisplatin + etoposide regimen; IVE, ifosfamide + etoposide + epirubicin regimen.
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our meta-analysis (3). From a clinical point of view, our results 
do not support clinical practice guidelines recommending  
platinum–etoposide regimens as the unique chemotherapy 
reference for first-line treatment of ED SCLC. From a meth-
odological point of view, the study emphasizes the necessity of 
ad  hoc controlled trials to validate meta-analysis results before 
implementation in the daily practice.

The strongest strength of our RCT is its completion with 
a strict respect of the statistical considerations. We did not 
perform any preliminary analysis before reaching the number 
of required events. This explains in part why we had to wait so 
long before presenting the results in addition to a progressive 
relative reduction in SCLC epidemiology. Nevertheless, during 
this time period standard therapeutics for ED SCLC remained 
globally unchanged in European countries (irinotecan being 
used in Far East countries) as well as workup procedures. 
Despite modifications in the TNM classification, our definition 
of ED is well validated and conserved its operational value at 
the difference of the TNM staging that mainly has prognostic 
significance.

Another advantage of the study is to be purely academic 
and is not disturbed by any commercial considerations. As 
regimens, we chose those we routinely used in our trials and 
practice in 1990s. We had nevertheless to face the problem of 
a slower accrual than expected, precisely due to the academic 
character of the study. Even if the protocol was approved by 
the ethical committees and the patients accrual started before 
the European directive on good clinical practice in the conduct 
of clinical trials on medicinal products for human use, the 

burden of its administrative consequence had a psychological 
effect on the investigators of our Group, some becoming more 
and more reluctant to propose their patients to participate to 
therapeutic studies. This negative effect is well discussed in 
the literature (9), and the directive needs to be improved to 
facilitate academic research. Nevertheless, today, the conduct 
of a trial like the presently reported one is very difficult for 
clinicians because of lack of financial, administrative, and man-
aging resources to face all the bureaucratic constraints resulting 
from the directive.

Discrepancy between meta-analysis and subsequent RCT is 
well documented in the literature in various medical disciplines, 
even when the trials are very large (10–13). Some methodologists 
recommend large-scale randomized studies to provide adequate 
evidence for clinical decision, without undue emphasis on small 
size trials, meta-analysis, and subgroup analysis (14). It can be 
argued that our study is not large enough. The statistical con-
siderations have been calculated to answer to the question with 
a sufficient power and a clinical significance. For SCLC, a trial 
including around 350 patients is not to be considered small, when 
compared to most recent studies (15) and in the present case, 
the required number of patients was reached to allow answering the 
question according to considerations defined prior to starting  
the enrollment of patients.

Other meta-analyses are available in the literature for first-
line chemotherapy in ED SCLC. None deals with our topic. 
Pujol et al. (16) conducted a meta-analysis of randomized trials 
of a cisplatin-containing regimen versus a regimen without this 
alkylating agent. The role of etoposide has not been specifically 

http://www.frontiersin.org/Oncology/
http://www.frontiersin.org
http://www.frontiersin.org/oncology/archive


TablE 6 | Summary of randomized trials comparing a platinum–etoposide regimen to an etoposide combination in small-cell lung cancer patients.a

reference Disease extent N Schedules 1-year survival 2-year survival

Baka et al. (23) LD/ED 280 (114 ED) ACE
PE

RR 0.9 (95% CI 0.39–2.10) RR 4.51 (95% CI 0.22–91.86)

Gatzemeier et al. (24) ED 317 CEV
EV

RR 1.10 (95% CI 0.85–1.43) RR 1.01 (95% CI 0.60–1.71)

Sculier et al. (25) LD/ED 201 (102 ED) PEVs
EVs

RR 0.77 (95% CI 0.54–1.08)b RR 0.84 (95% CI 0.37–1.90)b

Urban et al. (26) LD/ED 457 (360) ACE
ACE-P

RR 1.10 (95% CI 0.81–1.50)b RR 1.00 (95% CI 0.44–2.25)b

Wolf et al. (27) LD/ED 141 (87 ED) PE
IE

RR 1.29 (95% CI 0.62–2.69) RR 0.67 (95% CI 0.16–2.81)

aAdapted from Cochrane 2015 (22).
bResults are for combined LD and ED patients.
LD, limited disease; ED, extensive or metastatic disease; ACE, adriamycin, cyclophosphamide, etoposide; PE, cisplatin, etoposide; RR, relative risk; CEV, carboplatin, etoposide, 
vincristine; EV, etoposide, vincristine; PEVs, cisplatin, etoposide, vindesine; EVs, etoposide, vindesine; P, cisplatin; IE, ifosfamide, etoposide.

7

Berghmans et al. PE versus IVE in ED SCLC

Frontiers in Oncology | www.frontiersin.org September 2017 | Volume 7 | Article 217

assessed. The authors concluded to an advantage for using 
cisplatin-based chemotherapy. Two other groups have com-
pared CE to cisplatin plus irinotecan (17), irinotecan–platinum 
with etoposide (18, 19) or CE to other platinum-based regimens 
(20), without showing a superiority of a particular except 
perhaps cisplatin plus irinotecan, especially in Far East popula-
tions. But again, the specific effect of etoposide has not been 
investigated in this study. The COCIS meta-analysis (21) of 
individual patient data, comparing carboplatin—or cisplatin—
based chemotherapy, did not cover our present topic about the 
role of etoposide. More recently, a Cochrane meta-analysis (22) 
looked at the effect of platinum administration versus non-
platinum combinations. No improvement in terms of 6, 12, and 
24  months survival was noted. Despite the specific questions 
of adding cisplatin to etoposide versus an etoposide without 
cisplatin regimen was not addressed, this meta-analysis add to 
the questioning of the use of platinum derivatives for first-line 
treatment of ED SCLC.

Excluding alternating regimens, five other randomized trials 
(23–27) presented with some similarities with our trial. These are 
summarized in Table 6. Only one included exclusively ED SCLC 
(24) and for two studies, it was not possible obtaining separate 
data for ED. Regimens were heterogeneous and in two studies, 
carboplatin was allowed or the only platinum compound. None 
of the trials showed improvement in terms of 12- and 24-month 
survival by adding a platinum derivative to etoposide. The data 
are also opening the question of the type of platinum deriva-
tive to be used in addition to etoposide. Few randomized trials 
have been published on this topic in SCLC. An individual data 
meta-analysis published in 2012, including a limited number of 
patients, showed no difference in terms of overall survival and 
PFS between carboplatin- and cisplatin-containing regimens 
while a differential toxicity profile with more hematological 
toxicities with carboplatin and non-hematological ones for 
cisplatin (21).

Our RCT results have implication for guidelines in the man-
agement of SCLC. Today, clinical practice guidelines recommend 
for ED the administration of a platinum-based chemotherapy 
with etoposide in America by the American College of Chest 
Physicians (CHEST) (28, 29) and by the American Society 

of Clinical Oncology endorsing CHEST (30) and in Europe  
by the European Society of Medical Oncology (31) endorsed by 
the Japanese Society of Medical Oncology or by our own group, 
the ELCWP (15). For LD, the data for supporting the admin-
istration of CE are very consistent because almost all the RCTs 
with radiochemotherapy have used that regimen, mainly for 
radiosensitization purposes. But for ED, the scientific evidence 
is supported by the two meta-analyses, by Pujol et al. (16) and 
by our group (3). All agree that there is no clear survival benefit 
in favor of platinum-derivative regimens with etoposide. The 
main argument for this recommendation is a better tolerance. 
The choice between cisplatin and carboplatin is still open and 
the lack of benefice when irinotecan is substituted to etoposide 
is emphasized.

Finally, we can discuss about the optimal duration of chemo-
therapy in ED SCLC. Numerous trials assessed prolongation of 
chemotherapy above four to six cycles but with very heterogene-
ous designs precluding meaningful conclusions. In the present 
study, 8–10% of the patients received up to nine cycles but the 
majority had no more than six cycles. We can expect that pro-
longing chemotherapy duration may expose the patient to more 
adverse events. As there is no high level evidence on the optimal 
number of chemotherapy cycle, prolonging treatment above six 
cycles should be an individual decision taking into account the 
potential benefit and the risk of toxicity.

In conclusion, according to our meta-analysis (3) but not 
previous meta-analysis results (3, 16), this original, large, and 
specifically designed for ED SCLC, randomized, controlled trial 
showed that the CE combination failed to improve survival in 
comparison to an etoposide-containing regimen without cispl-
atin. These data weaken the evidence supporting the currently 
available guidelines for the management of ED SCLC and may 
suggest updating them according to our results.

EUrOPEan lUng CanCEr WOrKing 
ParTY

Institut Jules Bordet, Brussels, Belgium (J. P. Sculier, T. Berghmans, 
A. P. Meert, P. Van Houtte, M. Roelandts, M. Paesmans, and  

http://www.frontiersin.org/Oncology/
http://www.frontiersin.org
http://www.frontiersin.org/oncology/archive


8

Berghmans et al. PE versus IVE in ED SCLC

Frontiers in Oncology | www.frontiersin.org September 2017 | Volume 7 | Article 217

N. Leclercq). CHU de Lille, Université de Lille, F59000 Lille, France 
(J. J. Lafitte and A. Scherpereel). Hospital de Sagunto, Valencia, 
Spain (V. Giner). Hôpital Civil de Charleroi, Charleroi, Belgium  
(J. Lecomte and J. Thiriaux). Evangelismos General Hospital, 
Athens, Greece (C. G Alexopoulos and M. Vaslamatzis). Hôpital 
Ambroise Paré, Mons, Belgium (S. Holbrechts, P. Wackenier, 
and P. Recloux). C.H.R. Peltzer-La Tourelle, Verviers, Belgium  
(Y. Bonduelle and J. L Corhay). Clinique Saint-Luc, Namur, Belgium 
(O. Van Cutsem and M. Mairesse). Hellenic Cancer Institute, 
Athens, Greece (A. Efremidis and G. Koumakis). C.H. de Douai, 
Douai, France (M. C. Florin, E. Maetz, and A. Strecker). Hôpital 
Warquignies, Boussu, Belgium (M. Richez). CH Tourcoing, 
Tourcoing, France (X. Ficheroulle). Clinique St-Joseph, Gilly, 
Belgium (B. Colinet). C.H.I. de Montfermeil, Montfermeil, 
France (T. Collon and C. Zacharias). C.H. Etterbeek-Ixelles-
Moliere, Brussels, Belgium (S. Bensliman). Hôpital Brugmann, 
Brussels, Belgium (A. Drowart and T. Prigogine). C.H.U. Vésale, 
Montignies-le-Tilleul, Belgium (D. Brohée). Clinique médico-
chirurgicale, Valenciennes, France (B. Stach). RHMS Ath, Belgium 
(P. Ravez). Hôpital d’Hayange, Hayange, France (M. C. Berchier). 
Centre Hospitalier du Dr Schaffner, Lens, France (J. Amourette). 
IMC Mutualité socialiste, Tournai, Belgium (A. Tagnon). C.H. de 
Roubaix, Roubaix, France (F. Kroll and F. Steenhouwer).

ETHiCS STaTEMEnT

This study was carried out in accordance with the recommenda-
tions of World Medical Association Declaration of Helsinki with 
written informed consent from all subjects. All subjects gave 
written informed consent in accordance with the Declaration of 
Helsinki. The protocol was approved by the ethical committees of 
the participating institutions.

aUTHOr COnTribUTiOnS

TB, AS, A-PM, VG, JL, J-JL, and J-PS are all clinical investigators 
of the ELCWP, elaborating the protocol and including patients, 
assessing the data and revising the manuscript. NL is the data 
manager of the ELCWP and managed the data. MP is the bio-
statistician of the ELCWP, managed the data, performed the 
statistical analyses, and revised the manuscript.

FUnDing

The study was funded by the European Lung Cancer Working 
Party.

rEFErEnCES

1. Paesmans M, Sculier JP, Lecomte J, Thiriaux J, Libert P, Sergysels R, 
et  al. Prognostic factors for patients with small cell lung carcinoma: 
analysis of a series of 763 patients included in 4 consecutive prospective 
trials with a minimum follow-up of 5 years. Cancer (2000) 89(3):523–33. 
doi:10.1002/1097-0142(20000801)89:3<523::AID-CNCR7>3.0.CO;2-6 

2. Paesmans M, Lafitte JJ, Lecomte J, Berghmans T, Efremidis A, Giner V, 
et  al. Validation and comparison of several published prognostic systems 
for patients with small cell lung cancer. Eur Respir J (2011) 38(3):657–63. 
doi:10.1183/09031936.00111110 

3. Mascaux C, Paesmans M, Berghmans T, Branle F, Lafitte JJ, Lemaitre F,  
et  al. A systematic review of the role of etoposide and cisplatin in the 
chemotherapy of small cell lung cancer with methodology assessment 
and meta-analysis. Lung Cancer (2000) 30(1):23–36. doi:10.1016/S0169- 
5002(00)00127-6 

4. Sculier JP, Lafitte JJ, Efremidis A, Florin MC, Lecomte J, Berchier MC, et al.  
A phase III randomised study of concomitant induction radiochemotherapy 
testing two modalities of radiosensitisation by cisplatin (standard versus 
daily) for limited small-cell lung cancer. Ann Oncol (2008) 19(10):1691–7. 
doi:10.1093/annonc/mdn354 

5. Sculier JP, Paesmans M, Bureau G, Giner V, Lecomte J, Michel J, et  al. 
Randomized trial comparing induction chemotherapy versus induction che-
motherapy followed by maintenance chemotherapy in small-cell lung cancer. 
European Lung Cancer Working Party. J Clin Oncol (1996) 14(8):2337–44.

6. Sculier JP, Bureau G, Giner V, Thiriaux J, Michel J, Berchier MC, et al. Induction 
chemotherapy with ifosfamide, etoposide, and anthracycline for small cell lung 
cancer: experience of the European Lung Cancer Working Party. Semin Oncol 
(1995) 22(1 Suppl 2):18–22. 

7. Freedman LS, White SJ. On the use of Pocock and Simon’s method for balancing 
treatment numbers over prognostic factors in the controlled clinical trial. 
Biometrics (1976) 32(3):691–4. doi:10.2307/2529759 

8. Sculier JP, Paesmans M, Bureau G, Dabouis G, Libert P, Vandermoten G, et al. 
Multiple-drug weekly chemotherapy versus standard combination regimen 
in small-cell lung cancer: a phase III randomized study conducted by the 
European Lung Cancer Working Party. J Clin Oncol (1993) 11(10):1858–65.

9. Mason E. European commission considers revisions to clinical trials direc-
tive. J Natl Cancer Inst (2010) 102(5):292–7. doi:10.1093/jnci/djq052 

10. Brazzi L, Bertolini G, Minelli C. Meta-analyses versus randomised controlled 
trials in intensive care medicine. Intensive Care Med (2000) 26(2):239–41. 
doi:10.1007/s001340050053 

11. DerSimonian R, Levine RJ. Resolving discrepancies between a meta- 
analysis and a subsequent large controlled trial. JAMA (1999) 282(7):664–70. 
doi:10.1001/jama.282.7.664 

12. Ioannidis JP, Cappelleri JC, Lau J. Issues in comparisons between 
meta-analyses and large trials. JAMA (1998) 279(14):1089–93. doi:10.1001/
jama.279.14.1089 

13. LeLorier J, Grégoire G, Benhaddad A, Lapierre J, Derderian F. Discrepancies 
between meta-analyses and subsequent large randomized, controlled trials.  
N Engl J Med (1997) 337(8):536–42. doi:10.1056/NEJM199708213370806 

14. Ellison JA, Hennekens CH, Wang J, Lundberg GD, Sulkes D. Low rates of 
reporting commercial bias by physicians following online continuing 
medical education activities. Am J Med (2009) 122(9):875–8. doi:10.1016/j.
amjmed.2009.02.026 

15. Grigoriu B, Meert AP; European Lung Cancer Working Party. Traitement 
des cancers bronchiques à petites cellules: maladies étendues. Guidelines of 
clinical practice made by the European Lung Cancer Working Party. Rev Med 
Brux (2014) 35(3):164–8. 

16. Pujol JL, Carestia L, Daures JP. Is there a case for cisplatin in the treatment 
of small-cell lung cancer? A meta-analysis of randomized trials of a  
cisplatin-containing regimen versus a regimen without this alkylating agent. 
Br J Cancer (2000) 83(1):8–15. doi:10.1054/bjoc.2000.1164 

17. Guo S, Liang Y, Zhou Q. Complement and correction for meta-analysis 
of patients with extensive-stage small cell lung cancer managed with 
irinotecan/cisplatin versus etoposide/cisplatin as first-line chemotherapy. 
J Thorac Oncol (2011) 6(2):406–8; author reply 408. doi:10.1097/JTO. 
0b013e3182061d8c 

18. Jiang J, Liang X, Zhou X, Huang L, Huang R, Chu Z, et al. A meta-analysis 
of randomized controlled trials comparing irinotecan/platinum with 
etoposide/platinum in patients with previously untreated extensive-stage 
small cell lung cancer. J Thorac Oncol (2010) 5(6):867–73. doi:10.1097/JTO. 
0b013e3181d95c87 

19. Shao N, Jin S, Zhu W. An updated meta-analysis of randomized controlled 
trials comparing irinotecan/platinum with etoposide/platinum in patients 
with previously untreated extensive-stage small cell lung cancer. J Thorac 
Oncol (2012) 7(2):470–2. doi:10.1097/JTO.0b013e31823c5a23 

http://www.frontiersin.org/Oncology/
http://www.frontiersin.org
http://www.frontiersin.org/oncology/archive
https://doi.org/10.1002/1097-0142(20000801)89:3 < 523::AID-CNCR7 > 3.0.CO;2-6
https://doi.org/10.1183/09031936.00111110
https://doi.org/10.1016/S0169-
5002(00)00127-6
https://doi.org/10.1016/S0169-
5002(00)00127-6
https://doi.org/10.1093/annonc/mdn354
https://doi.org/10.2307/2529759
https://doi.org/10.1093/jnci/djq052
https://doi.org/10.1007/s001340050053
https://doi.org/10.1001/jama.282.7.664
https://doi.org/10.1001/jama.279.14.1089
https://doi.org/10.1001/jama.279.14.1089
https://doi.org/10.1056/NEJM199708213370806
https://doi.org/10.1016/j.amjmed.2009.02.026
https://doi.org/10.1016/j.amjmed.2009.02.026
https://doi.org/10.1054/bjoc.2000.1164
https://doi.org/10.1097/JTO.
0b013e3182061d8c
https://doi.org/10.1097/JTO.
0b013e3182061d8c
https://doi.org/10.1097/JTO.
0b013e3181d95c87
https://doi.org/10.1097/JTO.
0b013e3181d95c87
https://doi.org/10.1097/JTO.0b013e31823c5a23


9

Berghmans et al. PE versus IVE in ED SCLC

Frontiers in Oncology | www.frontiersin.org September 2017 | Volume 7 | Article 217

20. Jiang L, Yang K-H, Guan Q-L, Mi D-H, Wang J. Cisplatin plus etoposide  
versus other platin-based regimens for patients with extensive small-cell lung 
cancer: a systematic review and meta-analysis of randomised, controlled trials. 
Intern Med J (2012) 42(12):1297–309. doi:10.1111/j.1445-5994.2012.02821.x 

21. Rossi A, Di MM, Chiodini P, Rudd RM, Okamoto H, Skarlos DV, et  al. 
Carboplatin- or cisplatin-based chemotherapy in first-line treatment of 
small-cell lung cancer: the COCIS meta-analysis of individual patient data. 
J Clin Oncol (2012) 30(14):1692–8. doi:10.1200/JCO.2011.40.4905 

22. Amarasena IU, Chatterjee S, Walters JAE, Wood-Baker R, Fong KM. Platinum 
versus non-platinum chemotherapy regimens for small cell lung cancer. 
Cochrane Database Syst Rev (2015) 2(8):CD006849. doi:10.1002/14651858.
CD006849.pub3 

23. Baka S, Califano R, Ferraldeschi R, Aschroft L, Thatcher N, Taylor P, et al. 
Phase III randomised trial of doxorubicin-based chemotherapy compared 
with platinum-based chemotherapy in small-cell lung cancer. Br J Cancer 
(2008) 99(3):442–7. doi:10.1038/sj.bjc.6604480 

24. Gatzemeier U, Pawel JV, Laumen R, Hossfeld DK, Neuhauss R. Etoposide/ 
vincristine-based chemotherapy with or without carboplatin in extensive-stage 
small cell lung cancer: a prospective randomized phase III trial. Semin Oncol 
(1994) 21(3 Suppl 6):31–5. 

25. Sculier JP, Klastersky J, Libert P, Ravez P, Thiriaux J, Lecomte J, et al. A randomized 
study comparing etoposide and vindesine with or without cisplatin as induction 
therapy for small cell lung cancer. EORTC Lung Cancer Working Party. Ann 
Oncol (1990) 1(2):128–33. doi:10.1093/oxfordjournals.annonc.a057690 

26. Urban T, Chastang C, Lebas FX, Duhamel JP, Adam G, Darse J, et  al. The 
addition of cisplatin to cyclophosphamide-doxorubicin-etoposide combina-
tion chemotherapy in the treatment of patients with small cell lung carcinoma: 
a randomized study of 457 patients. “Petites Cellules” Group. Cancer (1999) 
86(11):2238–45. doi:10.1002/(SICI)1097-0142(19991201)86:11<2238::AID- 
CNCR10>3.3.CO;2-7 

27. Wolf M, Havemann K, Holle R, Gropp C, Drings P, Hans K, et al. Cisplatin/
etoposide versus ifosfamide/etoposide combination chemotherapy in 

small-cell lung cancer: a multicenter German randomized trial. J Clin Oncol 
(1987) 5(12):1880–9. doi:10.1200/JCO.1987.5.12.1880 

28. Jett JR, Schild SE, Kesler KA, Kalemkerian GP. Treatment of small cell 
lung cancer: diagnosis and management of lung cancer, 3rd ed: American 
College of Chest Physicians evidence-based clinical practice guidelines. 
Chest (2013) 143(5 Suppl):400S–19S. doi:10.1378/chest.12-2363 

29. Simon GR, Wagner H; American College of Chest Physicians. Small 
cell lung cancer. Chest (2003) 123(1 Suppl):259S–71S. doi:10.1378/
chest.123.1_suppl.259S 

30. Rudin CM, Ismaila N, Hann CL, Malhotra N, Movsas B, Norris K, et  al. 
Treatment of small-cell lung cancer: American Society of Clinical Oncology 
Endorsement of the American College of Chest Physicians Guideline. J Clin 
Oncol (2015) 33(34):4106–11. doi:10.1200/JCO.2015.63.7918 

31. Früh M, De Ruysscher D, Popat S, Crinò L, Peters S, Felip E, et al. Small-cell 
lung cancer (SCLC): ESMO clinical practice guidelines for diagnosis, treat-
ment and follow-up. Ann Oncol (2013) 24(Suppl 6):vi99–105. doi:10.1093/
annonc/mdt178 

Conflict of Interest Statement: The research was conducted in the absence of any 
commercial or financial relationships that could be construed as a potential conflict 
of interest. AS was investigator in France for clinical trials in mesothelioma (Bayer, 
BMS, Boehringer-Ingelheim, Epizyme, MedImmune/AZ, Morphotek), received 
financial support for research (Roche, Teva, Pierre Fabre), and was board member 
(BMS, MSD, Roche).

Copyright © 2017 Berghmans, Scherpereel, Meert, Giner, Lecomte, Lafitte, Leclercq, 
Paesmans and Sculier. This is an open-access article distributed under the terms of 
the Creative Commons Attribution License (CC BY). The use, distribution or repro-
duction in other forums is permitted, provided the original author(s) or licensor are 
credited and that the original publication in this journal is cited, in accordance with 
accepted academic practice. No use, distribution or reproduction is permitted which 
does not comply with these terms.

http://www.frontiersin.org/Oncology/
http://www.frontiersin.org
http://www.frontiersin.org/oncology/archive
https://doi.org/10.1111/j.1445-5994.
2012.02821.x
https://doi.org/10.1200/JCO.2011.40.4905
https://doi.org/10.1002/14651858.CD006849.pub3
https://doi.org/10.1002/14651858.CD006849.pub3
https://doi.org/10.1038/sj.bjc.6604480
https://doi.org/10.1093/oxfordjournals.annonc.a057690
https://doi.org/10.1002/(SICI)1097-0142(19991201)86:11 < 2238::AID-
CNCR10 > 3.3.CO;2-7
https://doi.org/10.1002/(SICI)1097-0142(19991201)86:11 < 2238::AID-
CNCR10 > 3.3.CO;2-7
https://doi.org/10.1200/JCO.1987.5.12.1880
https://doi.org/10.1378/chest.12-2363
https://doi.org/10.1378/chest.123.1_suppl.259S
https://doi.org/10.1378/chest.123.1_suppl.259S
https://doi.org/10.1200/JCO.2015.63.7918
https://doi.org/10.1093/annonc/mdt178
https://doi.org/10.1093/annonc/mdt178
http://creativecommons.org/licenses/by/4.0/

	A Phase III Randomized Study Comparing a Chemotherapy with Cisplatin and Etoposide to a Etoposide Regimen without Cisplatin for Patients with Extensive Small-Cell Lung Cancer
	Introduction
	Patients and Methods
	Eligibility Criteria
	Therapeutic Schedule
	Workup
	Evaluation Criteria
	Statistics

	Results
	Discussion
	European Lung Cancer Working Party
	Ethics Statement
	Author Contributions
	Funding
	References


