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+e morbidity and mortality of lung cancer remain one of the highest among multiple cancers, respectively. Small-Cell Lung
Cancer (SCLC) accounts for around 10%–15% of all lung cancers. Approximately two-thirds of the diagnosed SCLCs are in
extensive stage (ES). Decades later, we still rely on the same traditional regimen with etoposide and platinum (EP) as the mainstay
of treatment with poor prognosis. +is meta-analysis aims to assess the effect of adding Immune Checkpoint Inhibitors (CPIs)
such as (ipilimumab, atezolizumab, pembrolizumab, and durvalumab) to the traditional EP regimen for small-cell lung cancer
extensive stage (ES-SCLC). We searched through PubMed looking for studies that compare between EP and CPIs, with EP alone,
and only Phase III randomized controlled trials were considered eligible for this study. A total of 3645 papers were the results of
the initial search, and only 4 studies met our criteria. Each investigator extracted the data independently using the PRISMA
MODEL (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) guideline. Each author used a prespecified sheet.
+e primary endpoint was to calculate OS (overall survival) and PFS (progression-free survival) hazard ratios for both arms. We
found that adding EP plus CPIs increased both OS (HR, 95% CI 0.80 [0.70, 0.93], P � 0.0001, I2 � 49%) and PFS (HR95% CI 0.81
[0.74, 0.88], P< 0.00001, I2 � 0%). On the other hand, ORR (overall response rate) was not affected by the addition of CPIs to EP
compared to EP alone, and the same was true for adverse events. To conclude, CTLA-4 alone is not encouraging, but PD-1/PD-L1
adds survival benefits. A combined treatment regimen shows to be more effective, improving overall survival rate Durvalumab
and atezolizumab showed improvement for OS, but pembrolizumab and ipilimumab did not show a significant increase of OS
over EP; however, pembrolizumab showed significant prolongation of the disease-free period.

1. Introduction

Lung cancer is the most diagnosed cancer and the most
common cause of death among all types of cancers. Based on
histological subtypes, it mainly consists of two categories:
Small-Cell Lung Cancer (SCLC), which accounts for almost
10%–15% and Non-Small-Cell Lung Cancers (NSCLCs),
which account for 85% of all lung cancers [1].

Small-Cell Lung Cancer (SCLC) is one of the most
aggressive lung cancers [2]. Depending on the existence of
metastasis, SCLC is classified as either extensive-stage SCLC
or limited-stage-“disease” small-cell lung cancer. For newly
diagnosed patients, the initial aim is to determine the distant
metastasis [3]. SCLC is strongly associated with smoking [3].
In recent years, the incidence ratio among male and female
has become almost equal (1 :1), as smoking has become
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more common among women. One-third of SCLC cases
present with limited-stage SCLC, and almost two-thirds of
the diagnosed SCLC cases present with extensive disease. LS-
SCLC could be curable, while for most ES-SCLC cases,
treatment is not feasible. Surgical treatment is indicated only
at early stage of LS-SCLC, and only 5% or less of treated cases
could benefit from surgical resection and adjuvant che-
motherapy “stage I (T1-2 N0)” [4]. +e standard for LS-
SCLC is 4/6 cycle of cisplatin or carboplatin and etoposide
with concurrent radiotherapy, in addition to prophylactic
whole brain radiation for the patient with good ECOG
performance score. +is usually results in an objective re-
sponse rate above 90% [5]. ES-SCLC platinum-based che-
motherapy is indicated only for palliative treatment.
Chemotherapy achieves an objective response in 60% to
70%. Either cisplatin or carboplatin can be used in the EP
regimen as both show the same effectiveness, but carboplatin
is less toxic [5]. Additionally, if the patient has good per-
formance status, we can use radiotherapy. +e CREST study
has shown significant improvements of 2-year OS with
radiotherapy for patients with ES-SCLC [6]. As for patients
with SCLC, 59% to 69% of them will eventually develop
brain metastasis. Prophylactic cranial irradiation has proved
to have 5.4% absolute survival advantage. Although che-
motherapy improves the quality of life for most patients,
relapse is mostly invincible for ES-SCLC and only 10% of
patients survive for two years [6, 7].

+ree types of CPIs are currently used and approved,
CTLA-4 inhibitors which include ipilimumab, PD-1 in-
hibitors (pembrolizumab and nivolumab), and PD-L1 in-
hibitors (atezolizumab and durvalumab). CTLA-4 is the
beginning point of activation for inactive T-lymphocyte and
a mediator of the suppressor activity of regulatory T-lym-
phocytes [8]. Inhibition or a deficiency in CTLA-4 could
initiate a general immune response at many organs. +e PD-
1 role is to protect the organs from exaggerated immune
responses and autoimmunity [9]. Unlike CTLA-4, PD-1
inhibitors regulate only peripheral activated T-lymphocyte.
Additionally, it is usually expressed at every activated
lymphocyte including NK lymphocyte. +e PD-1 ligands
known as PD-L1 and PD-L2 are expressed in a large variety
of cells including hematopoietic cells, pancreatic islets, and
cancer cells. Interferon is the main inducer for PD-L
overexpression at cells [9].

With the advent of CPIs, the argument for possible
implications for SCLC, especially for the ED-SCLC, has
become more convincing [10]. In 2016, the cytotoxic
T-lymphocyte-associated protein 4 (CTLA-4) antibody
(ipilimumab) combined with chemotherapy tested on SCLC
showed no significant effects [11]. On the other hand, other
immunotherapies, such as pembrolizumab, appeared to be
effective when combined with chemo in treating NSCLC
[12, 13]. In 2018, the first anti-programmed-death-ligand 1
receptor (PD-L1) atezolizumab combined with platinum-
based chemotherapy had been studied on SCLC. It was the
first drug combination to demonstrate significant differences
in survival rate over EP [14]. Encouragingly, afterwards, the
CASPIAN trial showed substantial results, reporting some
progress in SCLC [15]. According to the most recent study

on pembrolizumab, it has also been proven effective for
SCLC [16]. Interestingly, although both anti-CTLA-4 and
anti-PD-1 pathways are CPIs, their efficacy in regard to
SCLC is different. Four drugs have been approved, two PD-1
inhibitors (pembrolizumab, nivolumab) have been approved
as third-line treatment in ES-SCLC, and two PD-L1 in-
hibitors (atezolizumab and durvalumab) have been ap-
proved in first-line treatment ES-SCLC [17].

+erefore, this study aims to summarize the data from
these clinical trials to estimate the efficacy and toxicity of the
anti-PD-1 pathway or anti-CTLA-4 plus EP for ED-SCLC.

2. Methods

+is review followed the checklist of the Preferred Reporting
Items for Systematic Reviews andMeta-Analyses (PRISMA).

2.1. Study Eligibility and Identification. PubMed was
searched using the following keywords: Nivolumab, Ipili-
mumab, Atezolizumab, Pembrolizumab, Checkmate,
impower, small-cell lung cancer, keynote, and lung cancer.
Studies were restricted to English language published or
presented up to July 15, 2020. +e Phase III randomized
controlled trials comparing CPIs plus EP versus EP alone of
SCLC were only considered eligible.

2.2. Data Extraction. From the four qualified studies for the
meta-analysis, the data have been extracted by the authors
and separate independent reviewers to ensure accuracy. We
extracted the following items for each included trial: authors,
study design, year of publication, place of publication, age,
gender, smoking status, Eastern Cooperative Oncology
Group (ECOG) Performance Status, PD-L1 level, lung
cancer subtypes, metastasis, drugs, the hazard ratio of OS,
PFS, ORR, and adverse events (AEs) for both arms, any other
clinical outcomes, and the follow-up period. Disagreements
were resolved by discussion. +e data have been gathered
according to the prespecified sheet. We summarized primary
and subgroup endpoints in addition to the general char-
acteristics included in each RCT. Each author collected the
data separately. Data were revised by the authors and the
supervisor.

2.3. Statistical Analysis. +e primary objective was to in-
vestigate treatment effects in both arms by analyzing the
pooled overall survival rate, the subgroup’s OS, and the
pooled PFS in patients with advanced SCLC.

+e secondary outcomes included the pooled risk of
adverse events and ORR. We used the Cochrane’s Q statistic
to assess between-study heterogeneity and calculated the I2
statistic, which estimates the percentage of total variation
across studies due to heterogeneity rather than chance.

+e pooled estimates of OS and PFS outcomes were
represented by hazard ratios (HRs) with corresponding 95%
confidence intervals (CIs) and P values using the inverse-
variance-weighted method.

2 Journal of Oncology



ORR was calculated by using the odds ratio, for a fre-
quency of adverse events RR, 95% CIs, and P values using
the Mantel–Haenszel method. We used the I2 Cochran Q
test to calculate heterogeneity across the trials and between
the two arms. If the I2 was higher than 50%, the random effect
was applied. A funnel plot of the effect size of each study was
used to assess the publication bias.

Sensitivity analysis was performed through the exclusion
of trials one by one in each comparison. Review manager 5.3
was used to apply the analysis. +e Martin Reck 2016 study
with anti-CTLA-4 is the only study that shows some weight
effect on the result, but only for subgroups without a major
effect on the pooled results or outcome or conclusion.

3. Results

3.1. Data Search and Study Description. A total of 3645
papers were the results of the initial search. þTwo hundred
and thirty papers were excluded because of duplication, and
3109 were excluded after title screening. Two hundred and
ninety-one papers were covered by the final assessment.
After reading the abstract, four studies remained for full
reading. After full-text reading, these four studies were
included (supplementary figure 1).

Quality assessment was performed, and six aspects
were tested including (1) randomization process (selection
bias), (2) deviations from intended interventions, (3)
measurement of the outcome, (4) missing outcome data
(attrition bias), (5) selection of the reported result
(reporting bias), (6) and overall bias (supplementary figure
2). According to the Cochrane collaboration’s tool, the
RCT was considered low risk of bias if all domains were at
low risk of bias, unclear risk of bias if there was an unclear
risk of bias of at least one domain, and high risk of bias if at
least one domain was scored as being at a high risk of bias.
+e quality assessment agreement between reviewers was
evaluated via Cohen’s kappa coefficient, where the kappa
value was 0.8.

+e main characteristics of the included trials are pre-
sented in Table 1. +e patient characteristics were well
balanced for most studies, as supplementary table 1 shows.
+e overall patient number for CPIs plus EP is 1263 and EP
is 1262.

3.2. Primary End-Point Analysis. +e primary point of
analysis shows that combined EP with all kinds of CPIs
(anti-PD-1 pathway or anti-CTLA-4) indicated survival
advantages over EP alone, as displayed down below. Pooled
OS (HR 95% CI 0.80 [0.70, 0.93], P � 0.0001, I2 � 49%)
showed that combined therapy significantly improved the
OS more than that of EP alone Figure 1.

Pooled PFS was also significantly higher in combined
therapy (HR95%, CI 0.81 [0.74, 0.88], P< 0.00001, I2 � 0%),
than EP alone (Figure 2), and the same for OS, even with
ipilimumab.

ORR odds ratio (IV, random, 95% CI 1.16 [0.89, 1.52],
P � 0.05, I2 � 61%) of combined therapy showed no signif-
icant advantage over EP alone (Figure 3) with only 16

patients of the combination arm experiencing complete
response and 6 from EP arm.

3.3. Safety Analysis. +e safety analysis was performed only
for patients who at least received one dose of the intended
treatment. We analyzed the RR, for any adverse events risk
ratio (IV, fixed, 95% CI 1.02 [1.00, 1.05], P � 0.05, I2 �12%)
and for 3-4-grade adverse events risk ratio (IV, fixed, 95% CI
1.03 [0.95, 1.11], P � 0.47, I2 � 0%). According to our
analysis, a significant increase was not demonstrated by
adding CPI to EP for extensive-stage SCLC Figure 4.

3.4. Subgroup Analysis. +e analysis of OS of subgroups
showed that the benefits of adding CPIs to EP were almost
universal and the only exception was the preexistence of
brain or liver metastasis; otherwise, all subgroups showed
almost equal OS (HR [95% CI]).

+e OS in case of brain metastasis, the hazard ratio was
1.19 (IV, random, 95% CI, [0.83, 1.71]), supplementary
figure 8, and for liver metastasis, the hazard ratio was 0.80
(IV, random, 95% [0.65, 0.99]), supplementary figure 9,
showing no significant advantage over EP therapy alone.

+e PFS in case of liver metastasis (HR 95%, CI 0.86
[0.68, 1.07], P � 0.17, I2 � 0%), supplementary figure 6, and
brain metastasis (HR 95% CI 1.03 [0.66, 1.61], P � 0.89,
I2 � 0%) showed no statistically significant difference by the
combination of CPIs and EP (supplementary figure 7).

As for ECOG status, the hazard ratio of ECOG0 was 0.94
(IV, fixed, 95% CI 0.94 [0.78, 1.13], P � 0.39, I2 � 69%), and
the sensitivity test showed that the Martin Reck 2016 study
had high weight over the result. After we omitting it, the
hazard ratio was 0.72 (IV, fixed, 95% CI 0.72 [0.56, 0.92],
P � 0.010, I2� 0%) (supplementary figure 3).

As for ECOG1, the hazard ratio was 0.86 (IV fixed, 95%
CI 0.86 [0.77, 0.97], P � 0.01, I2 � 46%).

As for AGE <65, the hazard ratio was 0.90 (IV, random,
95% CI 0.90 [0.75, 1.09], P � 0.13, I2 � 47%), and when we
omitted the Martin Reck 2016 study, the hazard ratio was
0.81 (IV, fixed, 95% CI 0.81 [0.68, 0.97]).

In case of AGE≥ 65, the hazard ratio was 0.79 (IV,
random, 95% CI 0.79 [0.58, 1.06], P � 0.11, I2 � 73%), sup-
plementary figure 5, and when we omitted the Martin Reck
2016 study, the hazard ratio was 0.70 (IV, fixed, 95% CI 0.70
[0.58, 0.85])

+e hazard ratio for male was 0.84 (IV, random, 95% CI
0.84 [0.69, 1.03], P � 0.09, I2 � 63%) and 0.82 for female (IV,
random, 95% CI 0.82 [0.64, 1.06], P � 0.14, I2 � 48%)
(supplementary figure 4).+e sensitivity test showed that the
Martin Reck 2016 study had high weight over the result, and
after we omitted it, the hazard ratio was 0.72 (IV, fixed, 95%
CI 0.76 [0.65, 0.88]) and 0.73 (IV, fixed, 95% CI 0.73 [0.58,
0.93]), respectively.

4. Discussion

+e majority of meta-analyses are about the impact of
CPIs on NSCLC, and those that address SCLC are mostly
general reviews. +ere is one meta-analysis about the
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effect of PD-1/PD-L1 inhibitors on SCLC. To our
knowledge, this is the first meta-analysis to compare the
effects of all CPIs.

CPIs have three types, anti-CTLA-4, anti-PD-1, and
anti-PD-L1 +eoretically, CTLA-4 is responsible for the
initiation of immune suppression reaction, and it was es-
timated that anti-CTLA-4 might be the most critical of all
CPIs in immunotherapy. However, the clinical data from
these studies show that PD-L1/PD-1 inhibitors, namely,
durvalumab, pembrolizumab, and atezolizumab, are more
effective than the CTLA-4 inhibitor, namely, ipilimumab
[18].

+is meta-analysis, based on the published data in the
eligible four phase III trials, showed that CPIs combined
with EP in ED-SCLC achieved significantly higher OS (HR
95% CI 0.80 [0.70, 0.93], P � 0.0001, I2 � 49%). CPIs plus
EP also improves PFS (HR95%, CI 0.81 [0.74, 0.88],
P< 0.00001, I2 � 0%) without the significant increase of
AEs (RR IV, fixed, 95% CI 1.02 [1.00, 1.05], P � 0.05,
I2 �12%). +e median overall survival rate increased in the
range 0 to 4 months over the conventional EP regimen; the

range also improved median progression-free rate from 0
to 1 months.

For the first time, a combined treatment regimen shows
to be more effective, improving the overall survival rate [19].
Durvalumab and atezolizumab showed improvement for
OS, but pembrolizumab and ipilimumab did not show
significant increase of OS over EP, but pembrolizumab
showed significant prolongation of the PFS [16].

As CPIs have broad activity and their effectiveness
ranges from 15%–90% depending on cancer type, [20] there
is no need for high PD-L1 level to ensure efficacy. Fur-
thermore, addition of these drugs increases the long-lasting
effectiveness of chemotherapy [20]. Only keynote-604
(pembrolizumab) considered the PD-L1 level, which had no
significant rules for pembrolizumab in SCLC [21]. +is
finding is consistent with some studies on other types of
cancer [22]. IMpower133 showed no evidence of association
of tumor mutational burden with outcomes. It is well
established that chemotherapy has a synergistic effect on
CPIs. Correspondingly, recent studies have shown that
chemotherapy upregulates PD-L1 expression in tumor cells

Study or subgroup Experimental
Events Total

CASPIAN, 2019 182 268 155
IMpower 133 121 201 130
KEYNOTE-604, 2020 160 228 140
Martin reck, 2016 351 566 351

Total (95% CI) 1263
Total events 814 776

Control
Events Total

269
202
225
566

1262

Weight
(%)

24.5
21.7
22.3
31.5

100.0

Heterogeneity: tau2 = 0.05; chi2 = 7.66, df = 3 (P = 0.05); I2 = 61 %
Test for overall effect: Z = 1.08 (P = 0.28)

Odds ratio
IV, random, 95% CI

Odds ratio
IV, random, 95% CI

1.56 [1.09, 2.21]
0.84 [0.56, 1.25]
1.43 [0.97, 2.11]
1.00 [0.79, 1.27]

1.16 [0.89, 1.52]

0.1 0.2 0.5 1 2 5 10
Favours (CHEMO) Favours (COMBINATION)

Figure 3: +e overall response rate odds ratio with and without ICIs.

CASPIAN, 2019 –0.2463 0.0941
IMpower 133 –0.2594 0.1115
KEYNOTE-604, 2020 –0.2877 0.1054
Martin reck, 2016 –0.1508 0.0698

Total (95% CI)
Heterogeneity: chi2 = 1.59, df = 3 (P = 0.66); I2 = 0%
Test for overall effect: Z = 4.77 (P < 0.00001)

23.1 0.78 [0.65, 0.94]
16.5 0.77 [0.62, 0.96]
18.4 0. 75 [0.61, 0.92]
42.0 0.86 [0.75, 0.99]

100.0 0.81 [0.74, 0.88]

0.7 0.85 1 1.2 1.5
Favours (COMBINATION) Favours (CHEMO)

Study or subgroup Log [hazard ratio] SE Hazard ratio
IV, fixed, 95% CI

Hazard ratio
IV, fixed, 95% CI

Weight
(%)

Figure 2: Progression-free survival hazard ratio between combination with ICIs and EP alone.

Log [hazard ratio] SE

CASPIAN, 2019 –0.3165 0.1077 21.9
IMpower 133 –0.3552 0.1331 14.4
KEYNOTE-604, 2020 –0.2231 0.1139 19.6
Martin reck, 2016 –0.0619 0.0759 44.1

Total (95% CI) 100.0
Heterogeneity: chi2 = 5.85, df = 3 (P = 0.12); I2 = 49%
Test for overall effect: Z = 3.80 (P = 0.0001)

0.73 [0.59, 0.90]
0.70 [0.54, 0.91]
0.80 [0.64, 1.00]
0.94 [0.81, 1.09]

0.83 [0.75, 0.91]

0.5 0.7 1 1.5
Favours (COMBINATION)

2

Study or subgroup Hazard ratio
IV, fixed, 95% CI

Hazard ratio
IV, fixed, 95% CI

Weight
(%)

Favours (CHEMO)

Figure 1: +e overall survival hazard ratio between the combination with ICIs and EP alone.
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[23, 24]. Additionally, CPIs contradict the immunosup-
pression effect of chemotherapy and promote the immune
system to eliminate tumor cells [10, 12]. Although CPIs
improved the OS and PFS, there is no difference in ORR
between the two groups. CPIs could not function until they
activate cancer infiltrate lymph (CIL) cells. On the other
hand, SCLC is sensitive to the chemotherapy itself in the
first-line treatment; therefore, it is difficult for CPIs plus
chemotherapy to show its benefits over chemotherapy alone
in response rate. Checkmate 32 demonstrated that using
nivolumab and ipilimumab together could improve the
ORR; however, it increases the toxicity, which could de-
crease the tolerance and the duration of response [25].
Nevertheless, CPIs improved the duration of response of
SCLC, especially when one drug was used, even as a third-
line drug [15, 25]. +e most effective CPIs in ED-SCLC are
PD-1/PD-L1 inhibitors.

According to the available data in the literature, there is no
reliable marker for CPIs effectiveness. Luterstein et al. suggest
that in NSCLC, previous radiotherapy could indicate a
prognostic factor for how the patients will respond to CPIs,
but there has been no such research for SCLC [26]. Neither
study used radiotherapy as part of the treatment regimen,
only prophylactic whole brain radiotherapy but not chest.

+e CPIs plus EP regimen is generally well tolerated. +e
drop rate was almost similar between the two groups whether
because of withdrawal, physician decision or because of adverse
events across the studies, or discontinuation of the treatment
because of AEs. In Reck et al.’s study, there were 85 patients for
the combined group vs. 9 patients for EP [11], at CASPIAN, 35
vs. 18 [15], and at the KEYNOTE-604 study, 31 vs. 13 [16]. For
most cases, only the expected increase in immune-related
adverse events was observed, but it was mostly tolerable.

Regarding the patients’ physical and general situation, it
was reported using the Eastern Cooperative Oncology
Group (ECOG) scale that ECOG1 performance status rec-
ords reported at the beginning of the treatment had addi-
tional advantages of adding CPI [13]. In contrast to several
previous studies that reported a disparity between male and
female in response to CPIs, our study showed no significant
effect of gender on the response to CPIs. However, these
studies’ findings are inconsistent as some have shown ad-
vantages for male and some for female. It should be put in
consideration that our study sample is smaller than the study
sample of those studies [22].

At the present, six cycles of PE in addition to prophy-
lactic whole brain radiation is the standard treatment for ES-
SCLC [19]. For years, no other drugs have been approved as
standard for ED-SCLC [27]. Genetically, SCLC is more
complicated than non-small-cell lung cancer. SCLC does not
have the mutation that is usually used by target therapy such
as epidermal growth factor receptor (EGFR) [28]. Instead, it
has more point mutations in genes such as P53 and BCL,
which make it resistant for traditional treatment [29, 30].
Hence, CPIs are something to look forward to [27].

All four studies included patients with brain metastasis.
+e brain and liver metastasis are worth mentioning at the
beginning of treatment because of their correlation with
poor prognosis [31].+emicroenvironment of the brain and
liver might not be suitable for CPIs in SCLC.Moreover, most
of the patients with brain metastasis need dexamethasone
treatment. +ere is no advantage of CPIs for PFS and OS in
the existence of brain and liver metastasis [31, 32].

+e limitation of this study is that it only included 4
RCTs, which could be considered a small number. Never-
theless, all of them are phase III studies and of good quality.

11.1.1 RR of any advers events
CASPIAN, 2019 0.0115 0.0138 62.8
IMpower 133 0.0278 0.0263 17.3
KEYNOTE-604, 2020 0.0651 0.0855 1.6
Martin reck, 2016 0.0756 0.0337 10.5
Subtotal (95% CI) 92.3
Heterogeneity: chi2 = 3.41, df = 3 (P = 0.33); I2 = 12%
Test for overall effect: Z = 2.00 (P = 0.05)

11.1.2 RR grade 3-4 advers events
CASPIAN, 2019 –0.0145 0.068
IMpower 133 0.0074 0.086
KEYNOTE-604, 2020 0.0639 0.111
Martin reck, 2016 0.0722 0.0693
Subtotal (95% CI)
Heterogeneity: chi2 = 0.96, df = 3 (P = 0.81 ); I2 = 0%
Test for overall effect: Z = 0.71 (P = 0.47)

2.6
1.6
1.0
2.5
7.7

1.01 [0.98, 1.04]
1.03 [0.98, 1.08]
1.07 [0.90, 1.26]
1.08 [1.01, 1.15]
1.02 [1.00, 1.05]

0.99 [0.86, 1.13]
1.01 [0.85, 1.19]
1.07 [0.86, 1.33]
1.07 [0.94, 1.23]
1.03 [0.95, 1.11]

Total (95% CI) 100.0 1.02 [1.00, 1.05]
Heterogeneity: chi2 = 4.38, df = 7 (P = 0.73); I2 = 0%
Test for overall effect: Z = 2.12 (P = 0.03)
Test for subgroup differences: chi2 = 0.02, df = 1 (P = 0.90), I2 = 0%

0.9 1.1
Favours (experimental) Favours (control)

Study or subgroup Log [risk ratio] SE Risk ratio
IV, fixed, 95% CI

Risk ratio
IV, fixed, 95% CI

Weight
(%)

0.85 1.2

Figure 4: Risk ratio difference for any adverse events and for grade 3-4 adverse events between two groups.
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5. Conclusions

+is analysis shows that CPIs are the first drugs to show
significant and sustained improvements in overall survival for
patients with ES-SCLC. +ese drugs have proven to be well
tolerated and correlated with a minimal increase in AEs [33].
+ese findings further support the idea of adding this form of
drugs to first-line treatments of ED-SCLC. Although we are
still so far from totally replacing EP even as second-line
treatment as in checkmate 331 [34], the findings suggest
substantial undeniable additional benefits from adding CPIs.
+is study shows that different CPIs have different outcomes.
Although some drugs are approved for clinical use in SCLC,
this study shows that a lot of clinical trials are needed on this
topic to study more options, for example, combining different
kinds of CPIs. Generally, now we are at a better position than
before in regard to SCLC treatment.

Data Availability

Phase III randomized controlled trials compared ICI plus
etoposide and platinum versus etoposide and platinum, as
the first-line SCLC. +ey were considered eligible. +e au-
thors searched for English published studies on PubMed
with the keywords Nivolumab, Ipilimumab, Atezolizumab,
Pembrolizumab, Checkmate, impower, small-cell lung
cancer, keynote, and lung cancer. +e authors also searched
on Google Scholar for the latest update for oncology con-
ferences, such as the American Society of Clinical Oncology
(ASCO).+ey used the latest and the most completed data in
case of duplication, and the last search date was 07/15/2020.
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