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Background: Complete surgical removal is currently considered to be the best treatment option for pulmonary
sarcomatoid carcinoma (PSC) especially in early stage operable disease; however, the reported recurrence-free
survival is low. Benefits of adjuvant chemotherapy in PSC patients are still controversial, and there is no
obvious agreement on the optimal treatment modalities of this disease. Therefore, we aimed to investigate the
prognosis in terms of overall survival (OS) in patients with PSC who received adjuvant chemotherapy.
Methods: The review protocol was registered in PROSPERO (CRD42022306084). Patients with PSC who un-
derwent surgical therapy with or without adjuvant chemotherapy were included into the meta-analysis. Hazard
ratios (HR) with 95% confidence intervals (CIs) for OS were pooled and ROBINS-I tool was used to assess risk of
bias of the included studies.

Results: We identified four retrospective cohort studies with 6768 records from MEDLINE, Embase, and CENTRAL
databases up to 9th September 2021, and altogether 1835 patients were included to the analysis. The present
meta-analysis shows that patients receiving adjuvant chemotherapy had a significantly longer OS than patients
who underwent surgical treatment alone (HR = 0.5657, 95%CI: 0.4391-0.7290, p < 0.0001).

Conclusions: Despite the limited information on the chemotherapy regimens in the included studies, patients with
PSC may benefit from adjuvant chemotherapy. More publications are required to evaluate and compare efficient
adjuvant chemotherapy protocols in PSC cases.

large diameter, aggressive clinical behaviour and high local invasion
tendency. The latter features contribute to its poor survival outcome

1. Introduction

Pulmonary sarcomatoid carcinoma (PSC) was initially reported as
‘carcinoma with pleomorphic, sarcomatoid or sarcomatous elements’ in
the World Health Organization’s (WHO) classification of lung tumours
in 1999 [1]. In the 2021 WHO classification, it is defined as an over-
arching term, that is divided into 5 subgroups, namely pleomorphic
carcinoma (PPC), spindle cell carcinoma, giant cell carcinoma, carci-
nosarcoma, and pulmonary blastoma [2]. The incidence of PSC is very
low, it accounts for less than 1% of lung cancers [3] and 0.1-0.4%
among non-small cell lung cancers (NSCLC) [4]. PSC is mainly found in
males and in heavy smokers. At the time of diagnosis, PSC usually has

even in patient with early-stage disease [5-7]. Its 5-year overall survival
(OS) rate ranges from 12.6 to 34.6% [8,9]. However, Ung et al. have
demonstrated low recurrence-free survival with a median survival of 6.8
months [10]. Complete surgical removal is currently considered to be
the best treatment option. Currently, there is no standard treatment for
advanced PSC. However, targeted therapies for patients with specific
mutations may be effective. The benefits of postoperative chemotherapy
for OS in patients diagnosed with PSC are still controversial. Therefore,
larger prospective studies are needed to further define the efficacy and
role of systemic chemotherapy and immunotherapy in patients with

* Corresponding author. Department of Pathology, Albert Szent-Gyorgyi Clinical Centre, University of Szeged, Allomas u. 1, Szeged, 6725, Hungary.

E-mail address: zombori.tamas@med.u-szeged.hu (T. Zombori).

https://doi.org/10.1016/j.suronc.2022.101824

Received 28 March 2022; Received in revised form 1 July 2022; Accepted 24 July 2022

Available online 31 July 2022

0960-7404/© 2022 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-

nc-nd/4.0/).


mailto:zombori.tamas@med.u-szeged.hu
www.sciencedirect.com/science/journal/09607404
https://www.elsevier.com/locate/suronc
https://doi.org/10.1016/j.suronc.2022.101824
https://doi.org/10.1016/j.suronc.2022.101824
https://doi.org/10.1016/j.suronc.2022.101824
http://crossmark.crossref.org/dialog/?doi=10.1016/j.suronc.2022.101824&domain=pdf
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/

N. Zombori-Toth et al.

PSC.

Specific therapeutic guidelines are not available for PSC, therefore
the NSCLC treatment protocols are generally applied. In 2017, the Eu-
ropean Society for Medical Oncology (ESMO) reported a clinical practice
guideline about the management of NSCLC. In early stages (stages I-1I)
and non-metastatic cases, surgical resection is recommended (III, A) and
anatomical resection is preferred to wedge resection (I, A). This also
suggested a complete surgical resection for patients with multifocal lung
cancer with discussion of the cases at the multidisciplinary tumour
board (III, B) [11]. In 2021, ESMO updated its clinical practice guide-
line, and recommended adjuvant chemotherapy with two-drug combi-
nation for resected stage IIB-III NSCLC and for stage IB with primary
tumours larger than 4 cm (I, B) [12]. In advanced, metastatic cases
without actionable driver mutations, benefits of chemotherapy versus
best supportive care were observed and the former was associated with
1.5-month absolute survival increase and an improved quality of life
[13-15]. Survival benefit of two-drug combinations versus one-drug
chemotherapy has also been reported [16].

There is still no consensus on the management of PSC. Several studies
reported its resistance to chemotherapy, while others emphasized the
benefits of adjuvant chemotherapy. Raveglia et al. reported only 5
months median disease-free survival (DFS) and 8 months OS in PPC
patients who underwent surgical resection and received adjuvant
chemotherapy. They concluded that prognosis was poor regardless of
surgery and adjuvant chemotherapy due to early relapse of the disease
[17]. Steuer et al. investigated patients who received chemotherapy
(38.6% of all) and found that the median OS for early stages (stages I-1I)
PSC was only 16.9 months and concluded that surgery was the best
treatment method for PSC and the role of chemotherapy and radiation
was controversial [18].

On the contrary, Chaft et al. pointed out that the median disease-free
probability of patients who received perioperative chemotherapy was
34 months compared to patients without chemotherapy, in whom it was
12 months only [19]. Furthermore, Huang et al. revealed that adjuvant
chemotherapy had significant impact on OS [20]. In addition, Hou et al.
found in univariate analysis that patients receiving complete resection
and chemotherapy had significantly better OS [21]. Li et al. reviewed
the clinicopathological features and management of PSC, and based on
several publications, they established a flow diagram for the manage-
ment of PSC. They suggested that the primary treatment of PSC should
be surgical resection. Patients can be treated with radiotherapy or tar-
geted therapy preoperatively. In case of progression, (combined
platinum-based) chemotherapy with or without targeted therapy is
recommended after surgery. Finally, early use of antivascular therapy
combined with immunotherapy could maximize patient’s treatment
responses [22].

Based on the aforementioned publications, one can realize that there
is still no consensus on administration of adjuvant chemotherapy in PSC.
Therefore, the aim of this study was to (1) investigate the benefit of
adjuvant chemotherapy for OS of patients with a diagnosis of PSC, (2)
investigate the discrepancies of the management of PSC in published
studies and (3) make recommendations for future research.

2. Methods

This study followed the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) 2020 Statement [23]. The study
protocol was registered in the PROSPERO International Prospective
Register of Systematic Reviews (CRD42022306084), and we did not
deviate from this protocol.

2.1. Search strategy
The systematic literature search was completed by two independent

review authors in three scientific databases, namely MEDLINE (via
PubMed), Embase, Cochrane Central Register of Controlled Trials
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(CENTRAL) up to 9th September 2021. The following search key was
used in all databases: (“sarcomatoid carcinoma” OR “pleomorphic car-
cinoma” OR “spindle cell carcinoma” OR “giant cell carcinoma” OR
“carcinosarcoma” OR “blastoma”) AND (lung OR pulmonary). No filter
was applied. Reference lists of the eligible studies and the citing articles
(via Google Scholar search engine) were also screened to identify rele-
vant publications.

2.2. Selection and eligibility criteria

Randomized controlled trials (RCTs) and non-randomized controlled
studies might be eligible for inclusion based on the search strategy;
however, only latter study design was found and included in our meta-
analysis. Retrospective cohort studies that compared the outcomes of
surgical therapy alone (Intervention) with surgery and adjuvant
chemotherapy (Control) in patients with PSC (Population) were eligible
for inclusion. Studies that did not report both abovementioned thera-
peutic modalities and did not contain hazard ratio (HR) measurement of
OS were excluded. OS was defined as the time from the date of resection
to death from any cause. Duplicates were reviewed by two independent
review authors based on ‘title’, ‘publication year’ and ‘author’ labels
using a reference management software (EndNote X9, Clarivate Ana-
lytics). A third investigator resolved the possible disagreements. After
removal of duplicates, titles, abstracts then full texts were screened and
selected independently by two researchers based on predefined criteria,
and a third investigator resolved all disagreements.

2.3. Data extraction

Two independent review authors extracted data from the eligible
studies into a standardized data collection form. All discrepancies were
resolved by an independent third author. From the selected studies, the
following data were extracted: title, first author, publication year, Dig-
ital Object Identifier (DOI), total number of patients in each study,
number of patients in surgery alone arm (Intervention), number of pa-
tients in surgery and adjuvant chemotherapy arm (Control), sex distri-
bution, age and type of adjuvant chemotherapy regimen. Furthermore,
HRs with the corresponding 95% confidence intervals (CIs) for OS of
both univariate and multivariate analysis were also extracted.

2.4. Risk of bias assessment

Based on the recommendations of Cochrane Collaborations [24], two
independent review authors investigated the quality of the included
studies using the ROBINS-I risk of bias assessment tool [25] which
consist of seven domains, namely bias due to confounding, bias in se-
lection of participants into the study, bias in classification of in-
terventions, bias due to deviations from intended interventions, bias due
to missing data, bias in measurement of outcomes and bias in selection
of the reported result. Finally, low, moderate and serious overall risk of
bias were defined as described by Sterne et al. [25]. Any discrepancies
were resolved by an independent third investigator.

2.5. Certainty of the evidence

Certainty of the evidence was evaluated by two independent in-
vestigators with GRADE profiler software (GRADEpro GDT: GRADEpro
Guideline Development Tool) [26] based on the approach proposed by
the Grading of Recommendations, Assessment, Development and Eval-
uation (GRADE) Working Group [27]. Any discrepancy was resolved by
a third researcher.

2.6. Statistical analysis

We provided summaries of intervention effects for each study by
calculating pooled ratios (HRs) for OS using R statistical software
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(v4.1.2) with meta (v5.1-0) package. HRs were pooled using the
random-effects model and inverse variance method with the restricted
maximum-likelihood (REML) estimation and displayed on forest plots.
Summary HR estimation and 95% ClIs were calculated. Statistical het-
erogeneity was also analysed using the I? statistic and the y? test to ac-
quire probability values; p < 0.1 was defined to indicate significant
heterogeneity. The minimum number of studies for performing the
meta-analysis was three. As the number of eligible studies for the
outcome was below 10, we were not able to test the presence of publi-
cation bias.

3. Results
3.1. Results of systematic search and selection

The PRISMA flow diagram (Fig. 1.) displays the details of selection
process. 6768 records were identified in the three major scientific da-
tabases. After removal of duplicates, screening and evaluation for
eligibility, four retrospective studies were included in our meta-analysis
[28-31]. Each study investigated both surgery alone and surgery and
adjuvant chemotherapy arms in patients having PSC. In one study, two
cohorts were reported separately; therefore, we handled and analysed
them separately [30].

3.2. Characteristics of the studies included

Table 1 contains the characteristics of the studies included. From the
four articles, altogether 1852 patients treated with either surgery alone
or surgery and adjuvant chemotherapy were included. Diagnosis of PSC
was based on resection specimens. Of all participants, only 682 patients’
therapeutic regimen was supplemented with adjuvant chemotherapy.
From the four articles, only two studies reported precisely the type of
adjuvant chemotherapy. In study of Iijima et al., in three cases, tegafur
and uracil were administered and in four cases, platinum-based
chemotherapy was utilized [29]. In other study, combined
platinum-based adjuvant chemotherapy (pemetrexed + cisplatin) was
administered [31].
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Fig. 1. PRISMA flow diagram (2020) showing details our systematic search and
selection process (PRISMA: Preferred Reporting Items for Systematic Reviews,
CENTRAL: Cochrane Central Register of Controlled Trials).
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3.3. Quantitative synthesis of OS

From the 4 articles altogether 5 cohorts (n = 1852) were included for
univariate analysis: 1170 patients underwent surgical treatment only;
whereas 682 patients received adjuvant chemotherapy. As Fig. 2 dis-
plays, no statistically significant differences in HR were found between
surgery alone and administration of adjuvant chemotherapy treatment
modalities in univariate analysis (HR = 0.7138, 95%CI: 0.4989-1.0213,
p = 0.0651).

Altogether three articles [28,30,31] reporting on four PSC cohorts
were included for multivariate analysis. Of all participants, 1835 pa-
tients were included. As Fig. 2 demonstrates, there was a statistically
significant difference between the HR of surgery alone and administra-
tion of adjuvant chemotherapy treatment modalities in multivariate
analysis (HR = 0.5657, 95%CI: 0.4391-0.7290, p < 0.0001).

Based on the recommendations of the Cochrane Collaboration, sta-
tistical heterogeneities in both univariate and multivariate analyses
were substantial (12 = 77.7%, p < 0.01 and I? = 66.0%, p = 0.03) [24].

3.4. Risk of bias assessment

In both univariate and multivariate analyses, the overall risk of bias
for OS was evaluated as moderate. In both analyses, the most common
reason for this moderate risk classification was the insufficient
description of any analysis for avoiding systematic errors in measure-
ments. Only in one study [28], was propensity score match utilized in
order to minimize confounding factors. Based on the ‘bias in selection of
the reported result’” domain, studies included were sound for a
non-randomized study but cannot be considered comparable to a
well-performed randomized trial. Detailed results of the quality assess-
ment are found in Supplementary Fig. 1. (univariate analysis for OS) and
Supplementary Fig. 2. (multivariate analysis for OS).

3.5. Certainty of the evidence

In both univariate and multivariate analysis for OS, certainty of ev-
idence was ‘very low’. The most common reasons of downgrading were
the study design and the indirectness (different chemotherapy pro-
tocols). Detailed assessment is presented in Supplementary Fig. 3.

4. Discussion

The rarity of PSC and the difficulty of pathological diagnosis make it
a difficult malignancy to study. According to our findings, based on the
multivariate analysis, significantly better HRs for OS were found for
patients who received adjuvant chemotherapy following surgical ther-
apy; however, in univariate analysis, there was no significant difference
between the HRs for OS of patients with PSC who underwent surgical
therapy alone and those who received adjuvant chemotherapy. The
difference between the findings of multivariate and univariate analyses
could stem from the covariates used in the multivariate analysis, namely
age, gender, race, body mass index (BMI), surgery type (lobectomy and
sublobectomy), receiving chemotherapy, grade (grade I-II versus III-
-IV), histological subtype, tumour size, pathological and clinical stage
and nodal metastasis.

In the literature, there are several publications evaluating the
different managements of PSC and their impact on OS. Systemic
chemotherapy alone did not improve survival in patients with PSC.
Surgery provides the greatest overall survival benefit and adjuvant
chemotherapy may also improve survival.

Lin et al. investigated the prognostic factors of PSC. The presence of
distant metastasis (RR [relative risk] for OS with 95%CI: 10.752
(3.201-36.117), p < 0.001), pleomorphic subtype (RR for OS with 95%
CI: 0.596 (0.394-0.900), p = 0.014) and incomplete surgical resection
(RR for OS with 95%CI: 2.590 (1.083-6.193), p = 0.032) were found to
be adverse prognostic factors on OS. For all patients who received
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Table 1
Characteristics of the included studies (* first author and publication year,> mean or median, N: number, S: surgery, CT: chemotherapy, N.R.: not reported).
Study name® Study design N of patients (S alone) N of patients (adjuvant CT) Age® Females (%) CT regimen
Cen et al., 2020 cohort 611 254 69 43.9 N.R.
Sun et al., 2020 (A cohort) cohort 464 313 71.5 41.59 N.R.
Sun et al., 2020 (B cohort) cohort 54 78 65.67 14.29 N.R.
Wang et al., 2020 cohort 31 30 63.49 24.18 platinum-based
Iijima et al., 2020 cohort 10 7 N.R. 0 tegafur-uracil, platinum-based
o compared with patients who did not. However, they reported that
ata . . . . .
Study Hazard Ratio HR 95%Cl sever.al .con.foundlng selection biases should be considered with regard
to this finding [35].
Univariate analysis Concerning the early stages of PSC, Hendricksen et al. [33] and
Cen et al. 2020 0.82 [0.68;0.99 Karim et al. [34] both favoured surgery alone which is similar to the
- :
lijima et al. 2020 ol general management of NSCLC. However, Lococo et al. [35] reported a
Sun et al. 2020 (A cohort) na

0.45 [0.31;0.66
0.47 [0.27;0.83
0.71 [0.50;1.02]

Sun et al. 2020 (B cohort)

Wang et al. 2020

Random effect model p =0.065
Heterogeneity: 12 = 78%, p < 0.01

|
]
0.89 [0.80;1.00]
]
]

Multivariate analysis

Cen et al. 2020 0.72 [0.58;0.89

]

Sun et al. 2020 (A cohort) 0.55 [0.49;0.62]
Sun et al. 2020 (B cohort) 0.38 [0.25;0.57]
B 0.64 [0.36;1.15]

Wang et al. 2020
Random effect model p < 0.0001
Heterogeneity: I = 66%, p = 0.03

0.57 [0.44;0.73]
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Fig. 2. Forest plots of univariate and multivariate analyses of the studies
included (CIL: confidence interval, HR: Hazard ratio, CT: chemotherapy).

complete resection, regardless of whether they received adjuvant
chemotherapy or radiotherapy, the adjuvant treatments did not affect
OS (p > 0.05) [32]. lijima and associates investigated 17 patients
diagnosed with PPC. Of all 17 participants, 7 patients were administered
adjuvant chemotherapy (tegafur-uracil and platinum-based) but only a
single patient survived 96 months the median OS was only 25.3 months.
They proposed that immunological mechanisms played a role in rela-
tively long survival of their unique patient. They found no significant
prognostic impact of adjuvant chemotherapy on OS or DFS among PPC
patients. They identified complete surgical resection as the most effec-
tive treatment option and PPC was described as a neoplasm resistant to
both chemotherapy and radiotherapy [29].

Hendricksen et al. investigated 310 patients with PPC. Patients with
stage I disease, who were treated with surgery alone versus surgery with
chemotherapy had 5-year overall survival rates of 55.2% and 53.7%,
respectively (p = 0.2868) [33]. Karim et al. evaluated 25 patients with
PSC and they compared different therapeutic modalities. Chemotherapy
was most often used in stage IIl and IV and treatment with systemic
chemotherapy did not show a significant improvement in outcome (HR:
0.638, p = 0.451). Those patients who underwent surgery and systemic
chemotherapy showed a trend toward improvement in outcome (HR:
0.04, p = 0.08). Their median OS was 457.6 days. Finally, patients who
underwent surgical resection alone had the best median OS of 713.5
days. They concluded that surgery had the greatest OS benefit in early
stage disease and chemotherapy did not appear to significantly improve
OS and may not even be useful in advanced cases [34]. Lococo et al.
investigated 142 patients with PSC who underwent surgical resection
and 67% of patients also received adjuvant chemotherapy. They found
no significant survival advantage between surgery with versus without
chemotherapy (5-year long-term survival (LTS) 6.6% and 23.2%,
respectively, p = 0.293). Moreover, they found that distant recurrences
frequently occurred after surgical treatment (81%), even in pathological
stage I tumours that underwent RO resection (62%). They concluded that
patients receiving adjuvant chemotherapy did not show a LTS advantage

high recurrence rate after this treatment modality. In addition, Karim
et al. reported that chemotherapy is not suggested for advanced stage
PSC. The findings of the three aforementioned publications are opposite
to ours, namely that surgery followed by adjuvant chemotherapy has
significant benefit for patients with PSC regardless of stage. Possible
explanation for the discrepancies may be the different cohort sizes and
the different stages, therefore further detailed investigations are
required to evaluate prognosis of surgery with chemotherapy in
different stages.

Several studies reported that PSC has more than 70% recurrence rate
after surgical therapy, and distant metastases are found more frequently
than local metastases [10,35,36]. Because of the high recurrence rate
and distant metastases, perioperative chemotherapy would have a better
efficacy than radiotherapy [28]. On the contrary to the abovementioned
studies [33-35], other publications reported beneficial effect of adju-
vant chemotherapy on prognosis. Sun et al. reported that patients
receiving adjuvant chemotherapy have a significantly better prognosis,
particularly in younger patients with higher BMI and advanced stage
[30]. According to the results of Cen et al., lobectomy and additional
chemotherapy should be considered for PSC patients in stages II and III,
especially in younger age, female gender, poor differentiation or un-
differentiated histology and large tumour size [28]. Huang et al.
investigated 51 PSC patients and found significantly higher OS estimates
in patients receiving adjuvant chemotherapy versus those who did not
(5-year OS rates of 38.4% and 8.5%, respectively, p = 0.029) [20]. Hou
et al. investigated 114 patients with PSC and found that patients
receiving complete resection and chemotherapy had significantly better
OS estimates [21].

These latter results are in keeping with ours. In our meta-analysis, OS
was more favourable in patients who underwent surgical resection and
received adjuvant chemotherapy. Further investigations are required to
evaluate outcomes based on different stages and chemotherapy
protocols.

Because PSC is often diagnosed at an advanced stage and frequently
leads to relapse, not only systemic chemotherapy but also targeted
therapies are crucial to investigate. Schrock et al. evaluated the genomic
alterations in PSCs. They detected more frequent TP53 gene and KRAS
genomic alterations in these neoplasms. In addition, other potentially
targetable genomic alterations, namely those affecting MET, EGFR,
BRAF, HER2 and RET were also identified in PSCs. MET exon 14 alter-
ations were significantly more frequent (p < 0.0001), and tumour
mutational burden was higher (p = 0.05) in PSCs compared to other
NSCLCs. They conclude that the use of comprehensive genomic profiling
in clinical practice may provide important treatment options for this
rare, but aggressive neoplasm [37]. Sun et al. investigated the efficacy of
target therapy in patients diagnosed with unresectable, locally advanced
PSCs. They found similar results of disease control rate after chemo-
therapy (58.62%) and after targeted therapy (57.14%) [30]. In contrast,
Wang et al. reported that in selected patients who received adjuvant
chemotherapy combined with targeted therapy, the outcome was more
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favourable than for surgical treatment alone (HR 0.148; 95%CI
0.030-0.726, p = 0.019) [31]. Therapies targeting the programmed
death-1/programmed death-ligand 1 (PD-1/PD-L1) pathway are an
emerging treatment for lung cancer. Vieira et al. investigated 75 patients
with PSC who underwent lung resection. Although PD-L1 expression
was higher in PSCs (53%) than in other NSCLC cases (20%) (p < 0.0001),
PD-L1 expression did not influence the OS in survival analysis [38].
Velcheti et al. evaluated the expression of PD-L1 in 13 PSC and 445 other
type of NSCLC patients. A positive PD-L1 status was found in 69.3% of
PSC cases. Furthermore, the extent of PD-L1 expression was higher in
PSC patients than in other types of NSCLC (p = 0.01) [39]. Evaluation of
the efficacy of chemotherapy and immune/target therapy requires
further investigation.

Up to February 13, 2022, some ongoing clinical trials (interventional
study type), which investigate the different treatment modalities in PSC,
have been found registered on the website ‘clinicaltrial.gov’. One of
them with a ‘not yet recruiting’ status aims to evaluate the efficacy and
safety of the combination therapy of camrelizumab and famitinib in
patients with advanced or metastatic PSC [40]. There are two inter-
ventional studies with ‘recruiting’ status. One of them is investigating
the efficacy and safety of first-line toripalimab combined with bev-
acizumab, nab-paclitaxel and carboplatin in the treatment of patients
with advanced PSC [41]. The other study evaluates the efficacy and
safety of durvalumab in combination with doxorubicin and ifosfamide in
patients with PSC [42]. Finally, there is one clinical trial with an ‘active,
not recruiting’ status which aimed to assess the objective response rate,
progression-free survival and OS for savolitinib administered orally in
patients diagnosed with locally advanced/metastatic PSC and other
NSCLC with MET Exon 14 mutation and failure or intolerance of
first-line chemotherapy [43]. Some further ongoing clinical trials can be
identified, but these interventional studies do not investigate PSC pa-
tients after surgical resection. Clinical trials, mainly RCTs, are required
to evaluate the beneficial effect of adjuvant chemotherapy in PSC pa-
tients, particularly with different chemotherapy regimens.

In the literature, there are several case reports and retrospective
studies which evaluate the prognosis of PSC based on different treatment
modalities; however, to our knowledge, this is the first meta-analysis
which compared the two therapeutic modalities of surgery alone and
surgery with adjuvant chemotherapy in PSC patients. In addition,
included studies are not outdated and were published recently, not
before 2020. Along with these strengths, there are also limitations.
Firstly, our results are not from RCTs, as there are no such studies ful-
filling the inclusion criteria. Secondly, there is substantial clinical het-
erogeneity among the studies included regarding different
chemotherapies, histological subtypes and pathological stages.

4.1. Implications for future practice and research

Based on our findings, after surgical resection, which is needed to
establish an adequate histological diagnosis, administering chemo-
therapy is beneficial and recommended. Our analysis suggests that pa-
tients with PSC have a better survival with adjuvant chemotherapy.
However, based on the limited information on the chemotherapy regi-
mens in the studies included, more RCTs are required to evaluate the
adequate chemotherapy protocols after surgical resection. Further
studies should be conducted to evaluate the efficacy of various chemo-
therapy regimens as well as, treatment modalities including immuno-
therapy and target therapy among patients diagnosed with PSC. In
addition, subgroup analyses are required to evaluate the prognosis for
OS in PSC patients with the following factors: different pathological
stages, tumour size, nodal status, type of surgery (sublobectomy, lo-
bectomy) and histological subtype.

5. Conclusion

In summary, our meta-analysis suggests that patients diagnosed with

Surgical Oncology 44 (2022) 101824

PSC who underwent surgical treatment and were administered adjuvant
chemotherapy have a significantly better OS compared to those who did
not receive adjuvant chemotherapy.
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