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cervical cancer. The Article by Rodin and colleagues4 is a 
welcome report and should be widely disseminated to 
policy makers and stakeholders for further consideration 
and successful implementation to treat patients with 
cervical cancer, especially in low-income and middle-
income countries.
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On the basis of Allison and Honjo’s Nobel Prize works, 
immunotherapy has greatly changed the treatment 
landscape of advanced non-small-cell lung cancer.1 
Within about 3 years, immune checkpoint blockade 
went from second-line to first-line therapy, from 
advanced to locally advanced non-small-cell lung cancer 
treatment, and from monotherapy to combination 
therapy. It has made the first-line treatment of advanced 
non-small-cell lung cancer a competitive battlefield of 
crucial importance (table).

The PD-1 inhibitor pembrolizumab took the lead on 
such checkpoint blockade therapy in non-small-cell 
lung cancer: it has been approved as monotherapy for 
treatment of non-small-cell lung cancer in patients with 
more than 50% expression of PD-L1 and as combination 
therapy with chemotherapy regardless of PD-L1 status.2–4

In The Lancet Oncology, Howard West and colleagues5 
reported the results of the phase 3, IMpower130 trial. 
The study compared atezolizumab plus chemotherapy 
(carboplatin plus nab-paclitaxel) with chemotherapy 
alone for first-line treatment of stage IV non-squamous 
non-small-cell lung cancer. There was a significant 
and clinically meaningful improvement in median 
overall survival (18·6 months [95% CI 16·0–21·2] 
in the atezolizumab plus chemotherapy group vs 
13·9 months [12·0–18·7] in the chemotherapy group; 
stratified hazard ratio [HR] 0·79 [95% CI 0·64–0·98]; 

p=0·033) and a significant improvement in progression-
free survival (7·0 months [95% CI 6·2–7·3] in the 
atezolizumab plus chemotherapy group vs 5·5 months 
[4·4–5·9] in the chemotherapy group; stratified HR 0·64 
[95% CI 0·54–0·77; p<0·0001]). Overall, atezolizumab 
in combination with carboplatin plus nab-paclitaxel 
is an efficacious and a safe regimen and might be an 
additional treatment option for stage IV non-squamous 
non-small-cell lung cancer. Notably, these results 
are almost consistent with those of KEYNOTE-189, 
another phase 3 trial that published results in 2018. 
Both trials showed that PD-1 (KEYNOTE-189) or PD-L1 
(IMpower130) blockade in combination with pemetrexed 
(KEYNOTE-189) or nab-paclitaxel (IMpower130) doublet 
chemotherapy improved overall survival and progression-
free survival regardless of PD-L1 status, but patients with 
high PD-L1 expression (>50%) seemed to benefit more 
in terms of overall survival from these combinations than 
did patients with low or no PD-L1 expression.4,5

To our knowledge, IMpower 130 is the first study to 
show that PD-L1 blockade combined with chemotherapy 
works as first-line treatment of advanced non-small-cell 
lung cancer. Although the regimen tested in IMpower150 
(table) was also approved for non-squamous non-small-
cell lung cancer, it added antiangiogenic therapy to 
the checkpoint inhibitor chemotherapy combination. 
Second, IMpower130 showed that PD-L1 blockade 
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plus chemotherapy can be used without pemetrexed 
and corticosteroids, which might weaken the efficacy 
of immunotherapy in advanced non-small-cell lung 
cancer.7 Third, IMpower130 provided further evidence 
that patients with advanced non-small-cell lung cancer 
with EGFR or ALK aberrations could not obtain benefit 
from checkpoint blockade.

IMpower130 and KEYNOTE-189 seem to have 
established the new standard care of first-line treatment 
for advanced non-squamous non-small-cell lung cancer. 
However, several issues need to be addressed. One major 
issue is whether the antitumour effects of all PD-1 or 
PD-L1 inhibitors are similar. On the basis of published 
data (table), the answer is no because the overall survival 
was different. As checkpoint inhibitors in combination 
with chemotherapy are now the standard treatment 
for advanced non-small-cell lung cancer, all new trials 
in the first-line setting should choose the combination 
regimen as the control group. This will be a great 
challenge for development of new drugs, which need 
to be directly compared with each other, in this field. 
The second point is how to select the target population 
more precisely. PD-L1 can be used as a biomarker to 
predict responses to immunotherapies; however, it 
is increasingly becoming clear that PD-L1 expression 
in tumour cells is not a straightforward indicative 
biomarker,7,8 and could not predict response to PD-1 or 
PD-L1 inhibitors in KEYNOTE-189 and IMpower130. 
Whether circulating soluble PD-L1 can be used to guide 

clinical decisions on choice of immunotherapeutic 
agents should be considered in the further trials.7 
Tumour mutation burden, especially tumour mutation 
burden measured in circulating tumour cells, seems to 
be a prognostic factor but not a predictive biomarker.9 
Therefore, identification of a comprehensive biomarker 
is crucial in this setting. The third point is how to select 
a treatment regimen in clinical practice. So far, we have 
no evidence to guide selection among the few regimens 
available. Perhaps new head-to-head trials of different 
anti-PD-1 or anti-PD-L1 agents are needed, even though 
they might not be commercially driven. Last, should we 
need to explore different chemotherapy regimens with 
PD-1 or PD-L1 inhibitors? On the basis of the evidence 
from ECOG1594 and CTONG 1002, third-generation 
chemotherapy drugs had similar efficacy.10

We thank the contribution of IMpower130 to add 
a novel first-line treatment option for advanced 
non-squamous non-small-cell lung cancer. However, 
there might be more efficacious immunotherapy 
combinations to test for lung cancer.
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KEYNOTE-189 
(NCT02578680)

KEYNOTE-407 
(NCT02775435)

IMpower131 
(NCT02367794)*

IMpower130 
(NCT02367781)

IMpower132 
(NCT02657434)*

IMpower150 
(NCT02366143)

Therapy Pembrolizumab plus 
pemetrexed plus cisplatin 
or carboplatin vs 
pemetrexed plus cisplatin 
or carboplatin

Pembrolizumab plus 
nab-paclitaxel or paclitaxel 
plus carboplatin vs 
nab-paclitaxel or paclitaxel 
plus carboplatin

Atezolizumab plus 
nab-paclitaxel or paclitaxel 
plus carboplatin vs 
nab-paclitaxel or paclitaxel 
plus carboplatin

Atezolizumab plus 
nab-paclitaxel plus 
carboplatin vs 
nab-paclitaxel plus 
carboplatin

Atezolizumab plus 
pemetrexed plus 
cisplatin or carboplatin 
vs pemetrexed plus 
cisplatin or carboplatin

Atezolizumab plus 
bevacizumab plus 
paclitaxel plus carboplatin 
vs paclitaxel plus 
carboplatin plus 
bevacizumab

Histology Non-squamous Squamous Squamous Non-squamous Non-squamous Non-squamous

Objective response 47·6% (95% CI 42·6–52·5) 
vs 18·9% (13·8–25·0)

57·9% (95% CI 51·9–63·8) 
vs 38·4% (32·7–44·4)

49·0% vs 41·0% 49·2% (95% CI 
44·5–54·0) vs 31·9% 
(25·8–38·4)

47·0% vs 32·0% 63·5% (95% CI 58·2–68·5) 
vs 48·0% (42·5–53·6)

Median progression-free 
survival, months

8·8 (95% CI 7·6–9·2) vs 4·9 
(4·7–5·5)

6·4 (95% CI 6·2–8·3) vs 4·8 
(4·3–5·7)

6·3 (95% CI 5·7–7·1) vs 5·6 
(5·5–5·7)

7·0 (95% CI 6·2–7·3) vs 
5·5 (4·4–5·9)

7·6 (95% CI 6·8–8·5) vs 
5·2 (4·3–5·6)

8·3 (95% CI 7·7–9·8) vs 
6·8 (6·0–7·1)

Median overall survival, 
months

Not reached vs 11·3 
(95% CI 8·7–15·1); p<0·01

15·9 (95% CI 
13·2 to not reached) vs 
11·3 (9·5–14·8); p<0·001

14·0 (95% CI 12·0–17·0) vs 
13·9 (12·3–16·4); p=0·69

18·6 (95% CI 16·0–21·2) 
vs 13·9 (12·0–18·7); 
p=0·033

18·1 (95% CI 
13·0 to not reached) vs 
13·6 (11·4–15·5); 
p=0·080

19·2 (95% CI 17·0–23·8) vs 
14·7 (13·3–16·9); 
p=0·0164

US FDA or EMA approval Yes Yes No No No Yes

FDA=Food and Drug Administration. EMA=European Medicines Agency. *95% CI for objective response not reported.

Table: Comparison of trials investigating PD-1 or PD-L1 inhibitors plus chemotherapy in advanced non-small-cell lung cancer
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For more on the ISIC 2018 
challenge see https://
challenge2018.isic-archive.com

Machine versus man in skin cancer diagnosis
Skin examinations for diagnosis of skin cancer are 
facilitated by the use of dermatoscopy, a non-invasive 
skin imaging technique that amplifies features of 
pigmented skin lesions that are not easily discernable 
when examined by the naked eye. Since its introduction 
in the late 1980s, dermatoscopy has substantially 
increased diagnostic accuracy in the identification of 
melanoma. However, interpretation of dermatoscopic 
criteria remains a subjective procedure that requires 
specific and dedicated training. Several strategies 
based on artificial intelligence and machine learning, 
including deep learning networks, have been developed 
as aids for less experienced dermatologists or other 
physicians to classify dermatoscopic images into benign 
and malignant skin tumours, as well as more specific 
diagnostic categories,1–4 which in the long-term could 
revolutionise dermatology practice.

In The Lancet Oncology, Philipp Tschandl and 
colleagues5 compared the accuracy of diagnoses 
produced by human readers with that of machine-
learning algorithms for dermatoscopic images of 
pigmented skin lesions. Most outcome measures were 
outperformed by the machine-learning algorithms 
with respect to human readers. The best machine-
learning algorithms achieved a mean of 7·94 (95% CI 
7·76–8·12; p<0·0001) more correct diagnoses than the 
average human reader, and a mean of 6·65 (6·06–7·25; 
p<0·0001) more correct diagnoses than expert human 

readers with more than 10 years of experience.5 This 
robustly powered study provides a timely contribution 
to an increasingly exciting debate in the field of 
dermatology and focuses on the more general issue 
of artificial intelligence use in diagnostic medicine. 
Tschandl and colleagues have aggregated a hugely 
balanced amount of information across patient 
populations from different geographical areas and 
human readers with varying experience from a large 
variety of geographically, ethnically, and culturally 
diverse countries. Sets of images representative of 
various types of disease (benign and malignant) were 
analysed and coupled with a robust statistical model, 
resulting in sound acceptability. The comparison 
of a large series of different machine-learning 
algorithms, which were developed by 77 laboratories 
that participated in the International Skin Imaging 
Collaboration Forum 2018 challenge,6 is also novel.

Despite a marked effort to control for the intrinsic 
drawbacks of overfitting in machine learning, the 
authors underline that training too hard causes the 
predictive models to be too specific to the training 
set used.5 Overfitting emerges as a problem with 
models that fit to the training data too closely, thus 
limiting the generalisability of the model and leading 
to poor success for data that might seem similar, but 
are actually different. The training set in an overfitted 
model might generate a very high performance, which 
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