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Abstract
Background: The switch/sucrose nonfermentable complex mutations (SWI/SNF-mut)
are common in non–small cell lung cancer (NSCLC). However, the association of
SWI/SNF-mut with the clinical outcomes of immune checkpoint inhibitors (ICIs),
particularly of epidermal growth factor receptor tyrosine kinase inhibitors (EGFR-
TKIs), has not been established.
Methods: We retrospectively collected data of patients at Cancer Hospital Chinese Academy
of Medical Sciences. Patients with advanced NSCLC who received programmed cell death
protein-1 or programmed cell death ligand 1 (PD-[L]1) inhibitors were included in cohort 1
and those with EGFR mutations (EGFR-mutant) received EGFR-TKIs monotherapy were
included in cohort 2. Two reported Memorial Sloan-Kettering Cancer Center (MSKCC)
cohorts received immunotherapy alone used as the validation for cohort 1. We analyzed the
relationship between SWI/SNF alterations and clinical outcomes in each cohort.
Results: In total, 1162 patients were included, of which 230 patients (19.8%) were identified
as SWI/SNF-mut with the most common genetic alterations being ARID1A (33.4%) and
SMARCA4 (28.3%). In cohort 1 (n = 146), patients with co-mutations of SWI/SNF and
Kirsten rat sarcoma oncogene (KRAS) (SWI/SNFmutKRASmut, n = 18) had significantly
prolonged progression-free survival (PFS) (8.6 m vs. 1.9 m; hazard ratio [HR], 0.31; 95%
confidence intervals [CI], 0.11–0.83; p = 0.032) to PD-(L)1 inhibitors monotherapy, which
was consistent with the MSKCC cohorts (not reach [NR] vs. 6.3 m; HR, 0.36, 95% CI, 0.15–
0.82; p = 0.016). In cohort 2 (n = 205), ARID1A-mut (n = 16) was associated with
improved PFS after EGFR-TKIs (20.6 m vs. 11.2 m; HR, 0.47, 95% CI, 0.27–0.94; p= 0.023).
Conclusions: In advanced NSCLC, patients with SWI/SNFmutKRASmut seem to
benefit more from ICIs. Furthermore, ARID1A-mut may provide a protective effect to
EGFR-TKIs in EGFR-mutant patients. However, this is a retrospective single-
institution analysis that requires further validation by large prospective studies.
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INTRODUCTION

The human switch/sucrose nonfermentable (SWI/SNF),
which is a chromatin remodeling complex dependent on
adenosine triphosphate (ATP), affects DNA replication and
repair by regulating genomic architecture.1 SWI/SNF
encoded by 29 genes belongs to three broad subfamilies:
canonical BAF (cBAF), polybromo-associated BAF (PBAF),
and non-canonical BAF (ncBAF).2,3 Genomic abnormalities
in SWI/SNF were presented in nearly 20% of non–small cell
lung cancer (NSCLC), of which the frequently mutated
genes were ARID1A, SMARCA4, ARID2, ARID1B, and
PBRM1.4–6 Previous studies in NSCLC have identified that
SWI/SNF mutations (SWI/SNF-mut) were frequently co-
mutated with Kirsten rat sarcoma oncogene (KRAS),
STK11, KEAP1, and mutually exclusive with current sensi-
tive driver mutations including epidermal growth factor
receptor (EGFR), ALK, MET, ROS1, and RET.7,8

In NSCLC, ARID1A, and SMARCA4 were the most fre-
quently mutated genes, which occur in 8% to 9% of
patients.8–11 The impact of SWI/SNF gene mutations on the
efficacy of immune checkpoint inhibitors (ICIs) in NSCLC has
recently drawn considerable attention. A retrospective study
among 292 NSCLC patients treated with ICIs found that
patients with SMARCA4 alterations had improved overall sur-
vival (OS) (hazard ratio [HR], 0.67; p = 0.01).10 However,
another retrospective study showed that ICI-treated patients
with homozygous truncating SMARCA4-mut presented
significantly shortened OS (HR, 1.62; p = 0.01), but no
statistical difference was observed between patients
with non-homozygous truncating SMARCA4-mut and
SMARCA4 wild-type (wt).8 Therefore, most of the previ-
ous studies on the relationship between SWI/SNF and
ICIs in NSCLC included patients from non-Asian popula-
tions and conclusions were inconsistent.

EGFR tyrosine kinase inhibitors (EGFR-TKIs), as the
typical targeted inhibitors, have greatly propelled the evolu-
tion of precision treatment and prolonged survival for
advanced NSCLC patients with EGFR mutations.12–14 EGFR
exon 19 deletions (19del) and exon 21 Leu858Arg
(21L858R) mutation represent the prevalent sensitive muta-
tions to EGFR-TKIs.15 However, there is almost no evidence
on the association of SWI/SNF-mut with the clinical out-
come to EGFR-TKIs to date. Here, we characterized the
clinical characteristics of SWI/SNF-mut and evaluated the
relationship between SWI/SNF-mut and clinical outcomes
of ICIs and EGFR-TKIs in Chinese patients with NSCLC.

METHODS

Study population

From January 2019 to October 2021, we collected data of
patients detected by next-generation sequencing (NGS) in the
Cancer Hospital Chinese Academy of Medical Sciences for

analysis. Patients with advanced NSCLC were evaluated in
two cohorts: cohort 1 included patients who received pro-
grammed cell death protein-1 or programmed cell death
ligand 1 (PD[L]-1) inhibitors alone (monotherapy) or in
combination with chemotherapy (combined therapy), and
cohort 2 included those with EGFR 19del or 21L858R muta-
tion (EGFR-mutant) who received EGFR-TKIs monotherapy.
Patients underwent PD-L1 inhibitors or EGFR-TKIs as con-
solidation therapy after concurrent radiotherapy or without
assessment after treatment were excluded. Two Memorial
Sloan-Kettering Cancer Center (MSKCC) cohorts totaling
109 NSCLC received immunotherapy alone (PD-1 inhibitors
or CTLA4 inhibitors) were included as validation for cohort
1.16,17 The clinical data and whole exome sequencing (WES)
data of MSKCC cohorts were downloaded from cBioPortal
(http://www.cbioportal.org/). Clinical characteristics, treat-
ment data, and survival information were collected for analy-
sis. The response was determined based on Response
Evaluation Criteria in Solid Tumors (RECIST) version 1.1.
Pathology and gene sequencing results were reviewed by two
oncologists independently. This study was approved by the
Institutional Review Board of the Cancer Hospital, Chinese
Academy of Medical Sciences and Peking Union Medical
College (NCC21/032-2703). We performed methods accord-
ing to approved guidelines and obtained comprehensive
informed consent from each patient.

Targeted tumor NGS

Genetic alterations were detected by OncoScreen assay,18 which
surveys the following 10 SWI/SNF subunits: ARID1A,
SMARCA4, ARID1B, ARID2, PBRM1, SMARCA2, SMARCB1,
SMARCD1, BRD7, and BCL11A. SWI/SNF-mut was defined
as having a mutation in at least one of these subunits; otherwise,
SWI/SNF-wt was defined. Tissue blocks containing at least 20%
tumor content were selected to obtain genomic DNA. Single-
nucleotide variant mutations were selected without germline
and intron mutations from all samples. We classified SWI/SNF
gene alterations into three groups: (i) SWI/SNF truncating
mutations (SWI/SNF-tm) included frameshift insertion–
deletion (indels), nonsense, or splice mutation types; (ii) SWI/
SNF non-truncating mutations (SWI/SNF-ntm) included mis-
sense, in frameshift indels, or fusions; and (iii) SWI/SNF com-
pound mutations (SWI/SNF-cm) include both truncating
alterations and non-truncating alterations. Tumor mutational
burden (TMB) was measured as the number of somatic, coding,
base substitution, and indel mutations per megabase (Mb).

Immunohistochemistry

The expression of PD-L1 was detected with an anti-PD-L1
antibody (Dako 22C3) according to manufacturer’s instruc-
tions and tumor proportion score (TPS) was determined as
per routine procedure.
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Statistical analysis

The overall response rate (ORR), disease control rate (DCR),
and progression-free survival (PFS) was analyzed among
patients who underwent PD-L1 inhibitors or EGFR-TKIs. The
time from initiation of treatment to progression or death was
defined as PFS, if not as censored at the last fellow-up date. We
performed statistical analysis by IBM SPSS 26.0, R4.0.3, and
Graph Pad Prism 8. Comparison of the clinical characteristics
and response rate of each group were evaluated by t-test, Wil-
coxon test, χ2 test, or Fisher’s exact test, when appropriate.
Kaplan–Meier methodology and log-rank tests were used to
estimate the distributions and differences in event-time with
95% confidence intervals (CI), respectively. In univariate and
multivariate models, HR for PFS was estimated in Cox propor-
tional hazards models and signal of association with p < 0.1
were included in multivariate analysis. All analyses were at two-
sided level and p < 0.05 was predefined statistically significance.

RESULTS

Clinical characteristics

In total, 1162 NSCLC detected by NGS were included
(Figure 1), identifying 230 (19.8%) patients with SWI/SNF-
mut (Figure 2(a)). Compared with 932 (80.2%) SWI/SNF-wt
tumors, those with SWI/SNF-mut were more common in
older age (p = 0.009), male sex (p = 0.002), smokers
(p < 0.001), positive PD-L1 expression (p = 0.028), high

TMB (7.2 vs. 3.2 mut/mb, p = 0.009, Figure 2b), advanced
disease (p < 0.001), bone metastasis (p = 0.018), and liver
metastasis (p < 0.001) (Table 1).

Spectrum of SWI/SNF genomic alterations

Of the 230 patients with SWI/SNF-mut, there were 100 (43.5%)
truncating alterations, 113 (49.1%) non-truncating alterations,
and 17 (7.4%) compound alterations (Figure 2(a)). The fre-
quency of SWI/SNF genomic alterations were ARID1A
(33.4%), SMARCA4 (28.3%), ARID2 (15.6%), PBRM1 (14.8%),
ARID1B (6.9%), SMARCA2(3.9%), SMARCB1 (3.0%), BRD7
(2.5%), SMARCD1 (0.9%), and BCL11A (0.4%), respectively,
among which 8.3% had multiple alterations in SWI/SNF genes
(Figure 2(c)). In our cohort, the most commonly co-mutated
genes with SWI/SNF were TP53 (52.1%), EGFR (27.3%), KRAS
(13.4%), and KEAP1 (11.7%), respectively (Figure 2(d)). The
DNA and protein changes of SWI/SNF-mut were listed in
Table S1.

Association of SWI/SNF and KRAS co-
mutations with clinical outcome to
immunotherapy in advanced NSCLC

In total, 146 patients with advanced NSCLC were included
in cohort 1 (Table S2). There were 127 (87.0%) patients
received combined therapy, whereas the remaining patients
received PD-(L)1 inhibitors monotherapy. Although SWI/

F I G U R E 1 Detailed inclusion
and exclusion criteria.
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SNF-mut tumors had a higher TMB (10.3 vs. 5.0 Mut/mb,
p = 0.005) than those with SWI/SNF-wt, there were no sta-
tistically differences across ORR (40.0% vs. 34.4%,
p = 0.493) (Figure 3(a)), DCR (77.6% vs. 75.4%, p = 0.752)
(Figure 3(a)), or PFS (6.5 m vs. 5.0 m; HR, 0.77; 95% CI,
0.51–1.18; p = 0.231) (Figure 3(b)) between them. More-
over, neither of the different SWI/SNF-mut types, ARID1A-
mut nor SMARCA4-mut, impacted the efficacy to PD-(L)1
inhibitors (Figure S1(a)–(c)). Because published data
showed KRAS are frequently co-mutated with SWI/SNF and
are associated with the prognosis of ICIs in NSCLC,11 we
further analyze clinical characteristics (Table S4) and effi-
cacy to ICI by KRAS mutation status and found that there
were no significant differences between KRAS-wt and
KRAS-mut patients for PFS after ICIs (Figure S1(d)). How-
ever, patients with concurrent SWI/SNF mutation and KRAS
mutation (SWI/SNFmutKRASmut, n = 18) had significantly
higher TMB (14.0 vs. 7.0 mut/mb, p = 0.002) (Figure 3(c))
and conferred longer PFS (8.9 m vs. 4.9 m; HR, 0.53, 95% CI,
0.26–1.06; p = 0.071) (Figure 3(d)) to PD-L1 inhibitors than
those with non-SWI/SNFmutKRASmut (defined as SWI/SNF
wild-type and KRAS wild-type, SWI/SNF wild-type and KRAS

mutation, SWI/SNF mutation and KRAS wild-type, n = 128),
especially for monotherapy treatment (8.6 m vs. 1.9 m;
HR, 0.31, 95% CI, 0.11–0.83; p = 0.032) (Figure 3(e),(f)).

Because of the number of cases treated with ICIs mono-
therapy was limited in this cohort, we included two MSKCC
cohorts containing totally 109 patients with advanced
NSCLC received ICIs alone for validation (Table S3). Con-
sistently, no significant differences of survival were observed
either in patients with SWI/SNF-mut and SWI/SNF-wt
(Figure S1(e)) or in patients with KRAS-mut and KRAS-wt
(Figure S1(f)), whereas SWI/SNFmutKRASmut patients
exhibited higher TMB (9.8 vs. 5.7 mut/mb, p = 0.043)
(Figure 3(g)) and longer PFS to ICIs than non-SWI/
SNFmutKRASmut patients (NR vs. 6.3 m; HR, 0.36; 95%
CI, 0.15–0.82; p = 0.016) (Figure 3(h)).

Association of ARID1A-Mut with clinical
survival to EGFR-TKIs in EGFR-mutant NSCLC

There were 205 NSCLC with advanced EGFR-mutant
received EGFR-TKIs alone in cohort 2 (Table S5), in which

F I G U R E 2 (a) Frequency of SWI/SNF genomic alterations among 1162 NSCLC. (b) TMB by SWI/SNF mutation status. Frequency of (c) the full
spectrum of SWI/SNF genomic alterations and (d) the co-mutations in SWI/SNF complex. SWI/SNF, switch/sucrose nonfermentable family; NSCLC, non–
small cell lung cancer; TMB, tumor mutational burden; wt, wild-type; mut, mutation; Mb, megabase.
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82.9% (n = 170) of the patients were treated with first or
second-generation TKIs (gefitinib, erlotinib, icotinib, afati-
nib, or dacomitinib), whereas the remaining patients with
third-generation TKIs (osimertinib or almonertinib). Com-
paring SWI/SNF-wt patients (n = 164, 80.0%) with
SWI/SNF-mut patients (n = 41, 20.0%), there were no sig-
nificant differences across ORR, DCR, or PFS in the overall
group (n = 205) (Figure 4(a),(b)) nor in the subgroups of
first, second (n = 170) (Figure S2(a),(b)), or third generation
TKIs treatment (n = 35, Figure S2c,d).

In cohort 2, the most frequent SWI/SNF genomic alter-
ations were ARID1A (n = 16, 7.8%), and the baseline clini-
cal characteristics were similar between patients with

ARID1A-mut and ARID1A-wt (Table S5). However,
patients with ARID1A-mut had higher DCR (100.0%
vs. 92.6%, p = 0.541) (Figure 4(c)) and significantly longer
prolonged PFS to EGFR-TKIs than those with ARID1A-wt
(20.6 m vs. 11.2 m; HR, 0.47; 95% CI, 0.27–0.94; p = 0.023)
(Figure 4(d)), which was consistent both in first, second
(Figure S2(e)) and third generation EGFR-TKIs subgroups
(Figure S2(f)). Conversely, none of the other SWI/SNF gene
alterations were associated with efficacy of EGFR-TKIs
(Table S6). Importantly, in the multivariable survival analy-
sis adjusted for other variables, ARID1A-mut was still asso-
ciated with improved survival to EGFR-TKIs (HR, 0.49; 95%
CI, 0.25–0.98; p = 0.047) (Figure 4(e)).

T A B L E 1 Clinical characteristics by SWI/SNF mutation status in the overall cohort of 1162 NSCLC

Total SWI/SNF-mut SWI/SNF-wt
Characteristics n = 1162 n = 230 n = 932 p Value

Age, median (range) 61 (23–87) 63 (33–84) 61 (23–87) 0.009

Sex (%) 0.002

Male 640 (55.1) 148 (64.3) 492 (52.8)

Female 522 (44.9) 82 (36.7) 440 (47.2)

Smoking status (%) <0.001

Current or ever 373 (40.9) 106 (53.0) 267 (37.6)

Never 538 (59.1) 94 (47.0) 444 (62.4)

N.A. 251 30 221

Family history of cancer (%) 0.132

Yes 285 (32.1) 72 (36.5) 213 (30.9)

No 602 (67.9) 125 (63.5) 477 (69.1)

N.A. 275 33 242

Histology (%) 0.800

Adenocarcinoma 963 (82.9) 188 (81.7) 775 (83.2)

Squamous 124 (10.7) 25 (10.9) 99 (10.6)

Othersa 75 (6.4) 17 (7.4) 58 (6.2)

Stage (%)

I–II 220 (19.1) 24 (10.6) 196 (21.2) <0.001

III–IV 933 (80.9) 203 (89.4) 730 (78.8)

N.A. 9 3 6

Metastatic sites (%)

Brain 171 (14.7) 37 (16.1) 134 (14.4) 0.512

Bone 279 (24.0) 69 (30.0) 210 (22.5) 0.018

Liver 69 (5.9) 26 (11.3) 43 (4.6) <0.001

PD-L1 expression (%) 0.028

<1% 189 (37.4) 33 (30.3) 156 (39.3)

1%–49% 181 (35.8) 36 (33.0) 145 (36.5)

≥50% 136 (26.9) 40 (36.7) 96 (24.2)

N.A. 656 121 535

TMB, median (mut/mb) 4.0 7.2 3.2 0.009

Abbreviations: Mut, mutation; mut/mb, mutations per megabase; N.A., not available; PD-L1, programmed cell death-ligand 1; SWI/SNF, switch/sucrose nonfermentable;
TMB, tumor mutational burden; wt, wild-type.
aAdenosquamous carcinomas, sarcomatoid carcinoma, carcinoid, large cell carcinoma, high-grade neuroendocrine carcinoma, and poorly differentiated non-small cell lung
carcinomas; not otherwise specified (NOS).
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F I G U R E 3 (a) Response rate and (b) Kaplan–Meier analysis for PFS to PD-(L)1 inhibitors in patients with SWI/SNF-mut vs. SWI/SNF-wt in cohort 1.
(c) Response rate and (d) Kaplan–Meier analysis for PFS to PD-(L)1 inhibitors in patients with SWI/SNFmutKRASmut vs. non-SWI/SNFmutKRASmut in
cohort 1. Kaplan–Meier analysis for PFS to (e) PD-(L)1 inhibitors monotherapy and (f) combine therapy in patients with SWI/SNFmutKRASmut vs. non-
SWI/SNFmutKRASmut in cohort 1. (g) Response rate and (h) Kaplan–Meier analysis for PFS to ICIs in patients with SWI/SNFmutKRASmut vs. non-SWI/
SNFmutKRASmut in MSKCC cohorts. SWI/SNF, switch/sucrose nonfermentable family; wt, wild-type; mut, mutation; Mb, megabase; PFS, progression-free
survival; PD-(L)1, programmed cell death ligand 1; HR, hazard ratio; ICIs, immune checkpoint inhibitors.
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DISCUSSION

In our institutional study of 1162 Chinese patients with
NSCLC, we reported a mutational incidence rate of �20%
in SWI/SNF genes. Consistent with previous studies,9,11,19,20

SWI/SNF-mut was correlated with older age, smoking, male
sex, higher TMB, and higher proportion of PD-L1-positive.
Moreover, SWI/SNF-mut was more often observed in
tumors with advanced disease, bone, and liver metastasis. In
advanced NSCLC, neither SWI/SNF-mut nor its common
individual gene alterations affected the clinical outcome of
ICIs. However, patients with SWI/SNFmutKRASmut had

improved clinical outcome to ICIs compared to those with
non-SWI/SNFmutKRASmut. Furthermore, our study indi-
cated that ARID1A-mut was associated with prolonged sur-
vival to EGFR-TKIs in patients with EGFR-mutant.

Previous studies reported that SWI/SNF genes are fre-
quently co-mutated with KRAS, and patients with
SMARCA4 and KRAS co-mutation had poorer survival
rates after ICIs.11,21 However, we found that patients with
SWI/SNFmutKRASmut presented higher ORR and DCR
and longer PFS to ICIs, especially in those treated with ICIs
monotherapy. Similarly, multiple studies have showed that
KRAS-mut impacts clinical outcomes of ICIs in NSCLC.22–26

F I G U R E 4 (a) Response rate and (b) Kaplan–Meier analysis for PFS to TKIs in patients with SWI/SNF-wt vs. SWI/SNF-mut. (c) Response rate and
(d) Kaplan–Meier analysis for PFS to TKI in patients with ARID1A-wt vs. ARID1A-mut. (e) Multivariable survival analysis of clinical factors for PFS to
TKIs. SWI/SNF, switch/sucrose nonfermentable family; wt, wild-type; mut, mutation; PFS, progression-free survival; TKIs, tyrosine kinase inhibitors;
HR, hazard ratio; CI, confidence interval.
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A meta-analysis including six randomized clinical trials on ICIs
monotherapy or combined therapy as second- or first-line
treatment for advanced NSCLC (IMpower-150, Keynote-189
and Keynote-042, Oak, Poplar, and CheckMate-057), demon-
strated that ICIs had prolonged PFS and OS in KRAS-mut
patients.26 KRAS-mut was correlated with PD-L1-positive
(p = 0.031)27 and has been confirmed to be a potential driver
to produce more neoantigens.23 In our study, the patients har-
boring SWI/SNFmutKRASmut had significantly higher TMB
compared to those without SWI/SNFmutKRASmut. Overall, it
is possible that the superior clinical outcome observed in
SWI/SNFmutRASmut patients might be because of the
increased production of neoantigens and a higher PD-L1
expression, both of which are highly correlated with improved
response to ICIs.

EGFR mutation rates were higher in our cohort (27.3%)
than that in previous studies (11%–14%),8,11 which is likely
because of the higher prevalence of EGFR mutations in
Asian NSCLC (50%–60%) compared to Caucasian NSCLC
(10%–20%).12,13,28 In advanced EGFR-mut NSCLC, we
observed a significantly longer PFS after EGFR-TKIs in
patients with ARID1A-mut compared to those with
ARID1A-wt. As a cBAF-specific subunit, ARID1A protein
has been confirmed to be one of the critical components that
modify the position of nucleosomes on DNA and is associ-
ated with proliferation, migration, invasion, and metastasis
of various cancers.29–34 Recent studies showed that
enhanced glutathione metabolism contributes to EGFR-
TKIs resistance.34 Inhibition of glutathione de novo synthe-
sis by targeting AKR1B1 or METTL7B can overcome
acquired resistance to both first and third generation EGFR-
TKIs in NSCLC.35,36 ARID1A-inactivating mutations were
associated with reduced metabolism of glutathione in
ARID1A-deficient cancers,37 which may be one of the fac-
tors affecting sensitivity to EGFR-TKIs. On the contrary, a
retrospective study of 19 EGFR-mutant NSCLC patients
showed that icotinib treatment had significantly reduced
PFS (p = 0.001) for patients with ARID1A-mut (n = 3).38

Obviously, the sample size is small and all the patients
received first generation EGFR-TKIs, which differs from
ours. For the remaining SWI/SNF gene alterations, efficacy
of EGFR-TKIs exhibits significant heterogeneity. Further
studies with larger sample sizes are needed for validation.

In our study, there were several limitations that should
be considered. First, this was a retrospective single-
institution analysis with some inherent bias. Second, our
assay contained the most common SWI/SNF genes, but did
not cover all SWI/SNF genes. Third, the results of this study
were descriptive and further research is required to deter-
mine the mechanisms of the effect of SWI/SNF gene muta-
tions on the response to ICIs and EGFR-TKIs.

In conclusion, our study represents a comprehensive
cohort with SWI/SNF-mut NSCLC in China and provides
new knowledge on the genetic contributions of SWI/SNF-
mut to response to ICIs and EGFR-TKIs in advanced
NSCLC. Although no association was observed between
SWI/SNF-mut and clinical outcomes of ICIs or TKIs,

SWI/SNF-mut and KRAS-mut co-occurrence appeared to
improved clinical survival for patients who received ICI
treatment, especially for those who received ICI alone. Fur-
thermore, we demonstrated that ARID1A-mut seems to
prolong clinical survival after EGFR-TKIs in EGFR-mutant
advanced NSCLC. These findings could lead to improved
outcomes for NSCLC by identifying more patient-specific
treatments that cater to SWI/SNF genetic alternations. Addi-
tional prospective studies with more detailed sequencing of
all SWI/SNF genes and larger sample sizes are needed in the
future. Meanwhile, further studies to unveil the mechanism
by which SWI/SNF affects clinical outcomes is an important
issue.
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