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Whether endoscopic resection is the definitive therapeutic measure depends on the
histopathological evaluation of the resection specimen. Esophagectomy should be
performed minimally invasive or in combination with open procedures (hybrid
technique). Because the prognosis in locally advanced esophageal carcinoma is
poor with surgery alone, multimodality therapy is recommended. In locally adv-
anced adenocarcinomas of the esophagus or esophagogastric junction, perioperative
chemotherapy or preoperative radiochemotherapy should be administered. In
locally advanced squamous cell carcinomas of the esophagus, preoperative radio-
chemotherapy followed by complete resection or definitive radiochemotherapy
without surgery should be performed. In the case of residual tumor in the resection
specimen after neoadjuvant radiochemotherapy and RO resection of squamous cell
carcinoma or adenocarcinoma, adjuvant immunotherapy with nivolumab should be
given. Systemic palliative treatment options (chemotherapy, chemotherapy plus
immunotherapy, immunotherapy alone) in unresectable or metastastic esophageal

cancer depend on histology and are stratified according to PD-L1 and/or Her2

expression.

KEYWORDS

INTRODUCTION

The diagnosis and therapy of esophageal carcinoma is challenging
due to the anatomical location of the esophagus. A further challenge
is the fact that patients often have multiple co-morbidities with
respect to accompanying alcohol and tobacco consumption. There-
fore, a multidisciplinary approach is required in order to guide pa-
tients to a stage-appropriate therapy.

Although guidelines on therapy for esophageal cancer have been
published,»? there was a need to develop a German guideline
covering all topics of esophageal cancer because the incidence of
esophageal cancer in Deutschland was increasing.® First published in
2015,% the guideline enabled standardization in prevention, surveil-
lance, diagnosis and therapy. The guideline was regularly revised.
This review summarizes the recommendations of the most recent
version 3.1 of the “German Guideline on Diagnosis and Treatment of
Squamous Cell Carcinoma and Adenocarcinoma of the Esophagus.”®
The purpose of this guideline is to provide practical and evidence-
based advice for the clinicians who care for patients with esopha-

geal cancer.

MATERIAL AND METHODS

It is the aim of this evidence- and formally consensus-based S3-
guideline to assist professional practitioners and patients in decisions

about appropriate health care for patients with risk factors for the

Barrett's esophagus, endoscopic resection, esophageal carcinoma, immune therapy, multimodal
therapy, neoadjuvant radiochemotherapy, perioperative chemotherapy

development of esophageal cancer (e.g. Barrett's esophagus) and for
patients with esophageal cancer. The development and the updat-
ing process of the guideline is based on the actual AWMF guid-
ance (German Association of the Scientific Medical Societies) (https://
www.awmf.org/fileadmin/user_upload/dateien/downloads_regelwerk/
AWMEF-Guidance_2013.pdf) which in turn addresses criteria of the
AGREE Il tool (Appraisal of guidelines for research & evaluation Il), as
well as criteria of the Guidelines International Network McMaster
Guideline Development checklist.” This includes the constitution of a
representative guideline group including a patient representative, a
structured conflict of interest management, systematic literature
searches and critical appraisal of the literature as well as a formal
consensus process. For this update, the leading professional society
(German Society for Gastroenterology, Digestive and Metabolic Dis-
eases; Deutsche Gesellschaft fir Gastroenterologie, Verdauungs- und
Stoffwechselkrankheiten [DGVS]) was in charge to put together ex-
perts of all relevant medical societies including a patient representa-
tive. All guideline group members had to submit a written declaration
of interests. Conflicts of interest were assessed and managed ac-
cording to the rules of AWMF. For the new version 3.1 of the guideline,
topic specific “Patient/Population”, “Intervention”, “Comparison”,
“Outcome” items were discussed, and 20 key questions were formu-
lated by the multidisciplinary guideline group. A systematic electronic
literature search (search period 06/2016-11/2020) was performed in
Medline via PubMed and in the Cochrane Library. The search strategy
was performed by methodologists of a third party, the Clinical

Guideline Services (CGS) with input from the investigators. Because
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the immune checkpoint inhibitors pembrolizumab and nivolumab
received drug approval in Germany during the final preparation of the
guideline, an additional systematic search for studies on nivolumab and
pembrolizumab in esophageal cancer was conducted in October
20218

Subsequent evidence assessment was independently conducted
by the User-Group-Med. Guideline Development e.V./CGS. The
methodological quality of each included study was assessed using the
2011 version of the Oxford Center for Evidence-Based Medicine
(OCEBM) Levels of Evidence.? The guideline group has been working
with the OCEBM Levels of evidence since the first version of the
guideline in 2013 and therefore continues to use this evidence
classification system.

All included studies were extracted into evidence tables. The
methodological quality of the included studies was checked using
checklists according to the study design. OCEBM 2011 also allows for
considering GRADE criteria in terms of judging inconsistency, indi-
rectness, imprecision or publication bias in addition to the risk of bias
assessment. Results of the critical appraisal were recorded in the
“Notes” section of the evidence tables. The methodological process for
the preparation of the guideline is described in depth in the guideline
report.® After the completion of the evidence research, the results
were primarily reviewed by the steering group and potential topics for
changes or additions were identified. Concrete proposals for changes
were then formulated in consultation with the working groups.

The methodology of the German Association of the Scientific
Medical Societies (AWMF) provides for the award of grades of
recommendation (GoR) by the guideline authors within the frame-
work of a formal consensus procedure.'°~2 Accordingly, the guide-
line group conducted a structured consensus conference with neutral
moderation of AWMF certified guideline advisers. Only the recom-
mendations were discussed and formally approved, which did not
reach a strong consensus (>95% consent) in the first online-historical
term for decision-making process to find general consensus voting
using Survey Monkey as a digital tool. Within the framework of this
process, recommendations were discussed, changed according to
arguments and formally voted on by the experts of the multidisci-
plinary guideline group in alignment with COI rules.

In the guideline, the level of evidence (LoE) of the underlying
studies according to the 2009 version of the Oxford Centre for
Evidence-Based Medicine™® and, in the case of recommendations, the
strength of the recommendation (grades of recommendation) are
shown for all evidence-based statements and recommendations.
With regard to the strength of the recommendation, this guideline
distinguishes between three levels of recommendation, which are
also reflected in the wording of the recommendations: A (strong
recommendation, “shall/shall not”), B (recommendation, “should/
should not”) and O (no definite recommendation, “can/cannot”). In
principle, the evidence-based recommendations were based on the
strength of the available evidence with regard to their degree of
recommendation, that is, a high degree of evidence (e.g. meta-ana-
lyses/systematic reviews of randomized clinical trials or several

methodologically high-quality randomized clinical trials), that is, a

high degree of certainty with regard to the results should generally
lead to a strong recommendation. Further criteria for determining
the strength of recommendation were mostly the perceived benefit-
risk-ratio of the respective intervention in the light of the quality of
the evidence and in some cases also patient preferences, feasibility
and acceptability. The background text for each recommendation
provides the rationale. Recommendations on which was decided on
the basis of an expert consensus of the guideline group without an
underlying systematic search and appraisal of the literature are
depicted as “expert consensus” (EC).2

The guideline was sent to all participating professional societies
for approval and made available as a consultation version on the DGVS
website for comments by the professional public. No recommendation
had to be changed due to comments. Eleven relevant and measurable
quality indicators were approved or developed based on strong rec-
ommendations of this guideline (GoR A). These quality indicators are
used in the assessment and auditing of visceral oncology centers.

The development of the guideline was funded by German Cancer
Aid (Deutsche Krebshilfe) through the German Guidelines Program in
Oncology (GGPO). The guideline was editorially independent of the

funding source.

RECOMMENDATIONS
Recommendation 1: Endoscopic therapy

If high-grade intraepithelial neoplasia (HGIEN) or mucosal carcinoma
(LO, VO, no ulceration, grading G1/G2) is detected in Barrett's
esophagus after careful pre-endoscopic evaluation, endoscopic
resection shall be performed en-bloc, as this provides staging of the
lesion with the question of infiltration. In patients with superficial
submucosal infiltration of adenocarcinoma and no risk criteria
(pT1sm1; invasion depth <500 um, LO, VO, G1/2, <20 mm, no ul-
ceration), endoscopic resection can be regarded as a sufficient
alternative to surgery after careful pre-endoscopic evaluation. After
successful resection of neoplasms in Barrett's esophagus, non-
neoplastic Barrett's mucosa shall be thermally ablated to decrease
the rate of metachronous neoplasms (EC).

If there is evidence of high-grade intraepithelial neoplasia or
mucosal carcinoma (LO, VO, no ulceration, grading G1/G2, infiltration
depth m1/m2) in the squamous epithelium, endoscopic en bloc
resection should be attempted after careful pre-endoscopic evalua-
tion (EC).

The term endoscopic resection (ER) includes both endoscopic
mucosal resection (EMR), which is performed using suction and
cutting techniques, and endoscopic submucosal dissection (ESD). In
Germany, EMR is usually performed using a ligation set or the cap
technique. In the meantime, endoscopic resection (ER) in the form of
EMR has been established in many Western countries as a standard
therapy procedure for HGIEN and mucosal adenocarcinomas.'#~1¢
Numerous cohort studies have shown ER to be safe and effective,

with lower morbidity and mortality than esophageal resection at the
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same curation rate.l”"2> While the German guidelines provide no
preference with regard to the use of EMR versus ESD, current ESGE
guidelines recommend EMR for smaller lesions (smaller than 20 mm),
whereas larger lesions may be resected by ESD.2®

In patients with superficial submucosal infiltration of adenocar-
cinoma, endoscopic resection may be a sufficient alternative to sur-
gery in selected cases.?” Manner et al. treated 66 patients with low-
risk lesions (infiltration sm1, LO,VO, G1/2, no ulceration). Complete
remission was achieved in 53 patients. After a median follow-up of
47 £ 29.1 months, the estimated 5-year survival rate was 84%.2827

In a retrospective analysis, the Wiesbaden research group was
able to show that ablation by photodynamic therapy or argon plasma
coagulation (APC) of the remaining, non-neoplastic Barrett's mucosa
after prior endoscopic therapy of an HGIEN or mucosal carcinoma
significantly reduced the rate of metachronous neoplasia.'® Pouw
et al. reported on the successful ablation of non-neoplastic mucosa
using radiofrequency ablation.?*

In analogy to Barrett's adenocarcinoma, endoscopic resection (ER)
is the standard procedure for the treatment of mucosal carcinomas in
the squamous epithelium (SCC). For SCC, studies have shown ESD to
be superior to EMR.° Cao et al. confirmed that ESD is superior to EMR
with regard to en bloc resection rate, RO-en bloc resection rate and
recurrences.®! Current ESGE guidelines recommend ESD over EMR for
SCC.2% Risk criteria for recurrence of carcinomas of the squamous
epithelium after endoscopic resection were not discussed.

Ideally, ER should be used to remove the neoplastic lesion RO-en-
bloc to ensure accurate histological staging. Careful histopathological
evaluation allows risk stratification so that either ER is the definitive
therapeutic measure or the decision for surgical therapy must be
made. After successful endoscopic therapy of high-grade intra-
epithelial neoplasia or early carcinoma, regular control endoscopies
shall be performed after 3 months, then every 6 months for 2 years,
and then annually.

Recommendation 2: Surgical technique

Esophagectomy and reconstruction of the esophagus should be
performed minimally invasive or in combination with open proced-
ures (hybrid technique) if there are no contraindications against this
approach (EC).

Prior to planned esophagectomy, a risk analysis of important
organ functions (cardiac, pulmonary and hepatic) of the patient shall
be performed. Screening for malnutrition shall be performed as part
of the preoperative risk stratification. Patients with severe malnu-
trition, that is, high metabolic risk, shall receive nutritional therapy
before surgery, even if surgery has to be postponed.

The TIME trial (total minimally invasive [MIS] vs. open resection)
showed a significantly lower rate of pulmonary complications, a
shorter stay in the intensive care unit and a shorter length of hospital
stay. The 1-year quality of life in terms of physical activity, global
health and pain was significantly better in the MIS group. The 3-year

long-term survival was similar in the two groups of the TIME-trial.3233

The MIRO trial, 243 comparing open esophagectomy (n = 103)
versus laparoscopic esophagectomy by thoracotomy (hybrid pro-
cedure) (n = 102) showed significantly lower rates regarding post-
operative morbidity, postoperative pulmonary complications and
postoperative Clavien-Dindo score II-1V in favor of the hybrid tech-
nique. The 3-year rates of overall and tumor-free survival were
higher, 67% versus 55% and 57% versus 48%, respectively, for the
hybrid group, but without statistical significance. However, the
health-related quality of life remained significantly higher 30 days
and 2 years after the hybrid procedure compared to open esoph-
agectomy.®® The results of the MIRO trial are confirmed by a
retrospective study with propensity matching and a meta-analysis of
2397 patients.’”%®

A large meta-analysis of 55 studies compared the long-term
prognosis of 14,592 patients with esophageal cancer after mini-
mally invasive inclusive hybrid (50.4%) versus open esophagectomy
(49.6%).3° The MIS/hybrid group had 18% lower 5-year all-cause
mortality. Robotic-assisted methods were not discussed in the cur-
rent version of the guideline; however, they will be addressed in the

next edition.

Recommendation 3: Multimodal therapy of
adenocarcinoma

For localized adenocarcinomas of the esophagus and esophagogastric
junction of category cT2, preoperative chemotherapy may be
administered and continued postoperatively (GoR O, LoE 1b).

In patients, who are fit for surgery and present with locally
advanced adenocarcinoma of the esophagus or esophagogastric
junction (category cT3 or T4 with infiltration of neighboring struc-
tures considered resectable or category cN1-3), perioperative
chemotherapy or preoperative radiochemotherapy shall be given
(GoR A, LoE 1a).

In the available randomized trials of pre- or perioperative
chemotherapy for esophageal carcinoma, the proportion of patients

with an initial T1/2 category is either not reported,*°~4?

or, as far as
can be extrapolated from the primary operated patient group, was
below 37%.%34* Moreover, there are no separate data on the benefit
of pre- or perioperative therapy in this small subgroup of patients.
Due to a lower rate of lymph node metastasis as well as occult distant
metastases, the T2 category was prognostically more favorable than
T3/4 and an expected effect of neoadjuvant therapy is probably
lower. Nevertheless, patients with T2 tumors were also part of the
study population in whom survival gain could be achieved by peri-
operative chemotherapy.*®** However, the strength of recommen-
dation for perioperative chemotherapy in the category T2 is weaker
(GoR 0) due to the small number of patients.

The role of radiochemotherapy in the neoadjuvant therapy of
esophageal adenocarcinoma is still under debate. Overall survival
was significantly prolonged in 2 studies using preoperative RCT
compared with surgery alone*>#%: One of them was terminated

prematurely due to poor recruitment (23 vs. 19 patients) and in this
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trial, different histologies and tumor stages were analyzed together.
OS was also prolonged in the ChemoRadiotherapy for Oesophageal
cancer followed by surgery study (CROSS) study after neoadjuvant
radiochemotherapy compared with surgery alone.*”*® However,
median survival time with preoperative RCT was lower for adeno-
carcinomas than for SCC (43.2 vs. 81.6 months). One study showed
no significant advantage of neoadjuvant therapy compared to surgery
alone*? (n = 80 vs. 78), and here both chemotherapy (only one course
of cisplatin/5-FU) and radiotherapy (35 Gy) were below the doses
usually used. One study reported no survival data.”® In two studies,
recurrence free survival (RFS) was prolonged by trimodal ther-
apy.**4® RFS was better in the discontinued study after trimodal
therapy for the mixed collective of SCC and adenocarcinoma at 1.01
versus 3.47 years.> RFS was also prolonged after trimodal therapy in
the CROSS study (median 17.7 vs. 29.9 months).*”*® Burmeister
et al. showed no benefit in progression-free survival by trimodal
therapy for adenocarcinomas.*’ Zhao et al. did not report RFS.>°
Overall, in locally advanced adenocarcinoma of the esophagus or
esophagogastric junction, perioperative chemotherapy or preopera-
tive radiochemotherapy should be given. Meta-analysis comparing
perioperative chemotherapy and neoadjuvant radiochemotherapy in
locally advanced adenocarcinoma support equipoise in decision
making in clinical practice.’>? Because the best evidence for the
benefit of chemotherapy comes from studies with perioperative
application of chemotherapy, postoperative continuation of chemo-

therapy is recommended.>%>*

Recommendation 4: Multimodal therapy of
esophageal squamous cell cancer

In patients, who are fit for surgery and present with cT2 squamous cell
carcinoma (SCC) of the esophagus, preoperative radiochemotherapy
followed by complete resection may be performed (EC).

In patients, who are fit for surgery and present with a locally
advanced SCC of the esophagus (category cT3 or T4 with infiltration
of neighboring structures considered resectable or category cN1-3),
preoperative radiochemotherapy followed by complete resection
shall be performed (GoR A, LoE 1a).

From large meta-analyses, statistically significant survival ad-
vantages for combined preoperative RCT compared to surgery alone
were observed.®?°°7>7 As stated above, many of the underlying pa-
pers are of low quality. As a result, the validity of these meta-
analyses also suffers. Individual randomized trials have used
cisplatin/5-FU, sometimes plus a third agent, or carboplatin/pacli-
taxel simultaneously with radiotherapy at a dose of 40-50.4 Gy in
locally advanced tumors in both thoracic SCC and adenocarcinoma.
However, the advantages are different in the two tumor entities, so
that a separate discussion is indicated although it often remains
unclear which patient groups may benefit.

Two studies showed no significant survival benefit with trimodal
therapy. In one of these studies, all resectable tumors (category cT1-

3 and cN1-3) were combined.** In the other study, tumors of

category >cT1 and/or >cNO were included. This study was closed
early due to an unexpectedly high conversion rate to surgery (31%).>®
One study including 140 patients showed a trend toward better
overall survival with RCT in long-term follow-up (median OS 56.5 vs.
41.5 months).>? This benefit was independent of whether RCT was
given before or after resection, although only 40% of patients (30/78)
were able to receive postoperative therapy according to protocol.

Two studies?”4®

showed significant median survival advantage af-
ter trimodal therapy: 81.6 versus 21.1 months (n = 41 vs. 43) (in-
clusion of tumors of category >cT1 and/or >cNO) and 100.1 versus
66.5 months (n = 224 vs. 227) (cN+ or cT4 NO tumors).?® RFS was
prolonged by trimodal therapy in almost all studies including patients
with esophageal SCC. RFS, for example, was significantly prolonged
by neoadjuvant RCT in the CROSS trial (74.7 vs. 11.6 months),*”*® in
a Chinese trial (46.5 vs. 32.5 months)®? and in the NEOCRTEC5010
trial (100.1 vs. 41.7 months).®°

Overall, a positive effect of preoperative RCT can be demon-
strated, especially in squamous cell carcinoma. However, the question
of which subgroups of patients benefit from neoadjuvant treatment in
clinical reality remains unsolved. This uncertainty arises in particular
from the lack of accuracy of preoperative staging, especially with re-
gard to tumor-involved lymph nodes. For example, a study in early
squamous cell carcinoma (stages | to Ilb) at predominantly highly
experienced French centers®? showed that 39% of the patients in the
group with primary surgery actually had pathological stage Il and
therefore were “understaged.” Surgical technique and radicality also
play a role and are not standardized. In addition, the experience of a
center must be considered (hospital volume) because it influences
postoperative mortality and long-term outcomes. It is conceivable that
tumors in the cT3NO category could be treated equally well with pri-
mary surgery, that is, that patients would be overtreated by the stan-
dard of trimodal therapy. However, we know from older studies that
tumors of category cT3 develop at least regional lymph node metas-
tases in more than 80% of cases®? and patients in this case have a very
poor prognosis even after optimal surgery.®®

Few studies precisely differentiated the included stages and only
one study investigated tumor stages | and Il. The study by Mariette
et al.®! investigated carcinomas of categories T1/2, NO/1, and T3NO
(MO0), and included both adenocarcinomas and predominantly squa-
mous cell carcinomas. There was no survival benefit shown by neo-
adjuvant therapy. A subgroup-analysis of SCC was previously
published from the same group. Here, also, no significant survival
benefit was shown by neoadjuvant RCT in tumors of the category
T3NO0.°* The center-specific, often low reliability of preoperative
staging with respect to lymph node involvement, the clearly pro-
nounced variability in the radicality of surgery and the associated
different RO resection rates make it difficult in this situation to draw
valid recommendations for this particular tumor situation (clinical
stage T3 NO MO).

A recent review reported on all forms of multi-modality therapy
for SCC of the esophagus.>” In several meta-analyses, individual
therapy strategies were then compared with each other and subse-

quently calculated in a so-called rank probability analysis exploring
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which multimodal therapy may have the highest therapeutic effect
compared to primary surgery. A significant advantage over surgery
alone was found for preoperative RCT followed by surgery and
definitive RCT. In the rank probability analysis, preoperative RCT had
the highest probability of improving prognosis than surgery alone.
The data of this comprehensive analysis confirm the strategy of
preoperative RCT plus surgery as a standard recommendation for
(locally advanced) SCC of the esophagus. Therapy algorithms for
functionally operable and oncologically resectable adenocarcinomas
of the esophagus/esophagogastric junction and squamous cell carci-
noma of the thoracic esophagus are shown in Figures 1 and 2.

Recommendation 5: Adjuvant immunotherapy

If residual tumor can still be detected histologically in the resected
specimen (>ypT1 or >ypN1) after neoadjuvant radiochemotherapy
and RO resection of esophageal squamous cell carcinoma or adeno-
carcinoma of the esophagus or esophagogastric junction, adjuvant
immunotherapy with nivolumab should be performed for 1 year (GoR
B, LoE 2).

The international phase Ill CheckMate 577 trial enrolled patients
with stage Il/lll esophageal cancer or carcinoma of the esoph-

agogastric junction (71% adenocarcinoma, 29% squamous cell carci-

noma).®® If tumor findings >ypT1 or >ypN1 were still present in the

Patient fit for surgery and tu cologically resectable

endoscopic
resection

surgical resection

follow-up
8.4, 8.6., 8.40.

The thickness of the arrows corresponds to
the strength of recommendation or indicates
that different treatment modalities are
available.

resected specimen after neoadjuvant RCT and surgery, patients were
randomized to nivolumab (n = 532) or placebo (n = 262), yp classi-
fication categorizes the extent of cancer in the tumor specimen after
therapy. The primary endpoint was changed during the study (before
evaluation) from the combination of disease-free and overall survival
to disease-free survival (DFS: events recurrence or death). The
analysis showed a significant prolongation of DFS from a median of
11.0 months with placebo to 22.4 months with nivolumab (p < 0.001,
HR = 0.69; Cl 0.56-0.86). Nivolumab primarily reduced the propor-
tion of distant recurrences (29% vs. 39%). Patients with carcinomas
of both histologies benefited significantly (HR = 0.61 for SCC,
HR = 0.75 for adenocarcinomas). The outcome did not differ between
PD-L1-positive (72% of patients) or negative tumors. PD-L1
expression in tumor cells prior to RCT was considered for this
study (TPS score >1% or <1%). Tumor proportion score (TPS) is
defined as the number of PD-L1-positive tumor cells divided by the
total number of viable tumor cells multiplied by 100%. Data on

overall survival are still lacking.

Recommendation 6: Definitive radiochemotherapy

Definitive radiochemotherapy shall be given irrespective of the his-
tological entity of the esophageal cancer if the tumor is deemed

surgically/endoscopically unresectable at an interdisciplinary tumor

The numbers indicate
the numbers of the
corresponding
recommendations

cT3-T4 oder N+, MO

pre-operative pre-operative
chemotherapy radio-chemotherapy
8.25. 8.25.

restaging / tumor board
8.1; 8.30-32.

surgical resection surgical resection

8.7-15.

RO-resection RO-resection

If resection revealed
2ypT1 o. 2ypN1:
adjuvant immune therapy
8.40.

post-operative
chemotherapy 8.25.

FIGURE 1 Therapy algorithm for patients fit for surgery with resectable adenocarcinomas of the esophagus and esophagogastric junction.
The numbers refer to the corresponding recommendations in the full version of the German guideline on “Diagnosis and Therapy of Squamous
Cell carcinoma and Adenocarcinoma of the Esophagus,” please also see section Supporting Information $1.° The thickness of the arrows
corresponds to the strength of the recommendation or indicates that different treatment modalities are available.
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The thickness of the arrows

. ) q The numbers
corresponds to the strength of the Patient fit for surgery and tumor oncologically resectable indicate the numbers

recommendation or indicates that
different treatment modalities are
available.

cT2

TIm3/sm
8.3.

endoscopic
resection

RO RI1

surgical resection
8.7-15

8.2\

of the corresponding
recommendation.

CcT3-T4 oder N+, MO
thoracic

pre-operative definitive
radiochemotherapy radiochemotherapy
8.28. 8.33, 8.35

restaging / tumor board
8.1; 8.30-32.

surgical resection

8.7-15 Watch and Wait

RO-resection

follow-up

If resection revealed
2ypT1 o. 2ypN1: local progression

8.6./ 8.40.

adjuvant immune therapy 8.36.
8.40.

FIGURE 2 Therapy algorithm for patients fit for surgery with resectable squamous cell carcinoma of the thoracic esophagus. The numbers
refer to the corresponding recommendations in the full version of the German guideline on “Diagnosis and Therapy of Squamous Cell
carcinoma and Adenocarcinoma of the Esophagus,” please also see section Supporting Information $1.° The thickness of the arrows
corresponds to the strength of the recommendation or indicates that different treatment modalities are available.

board or if a patient is functionally inoperable or refuses surgery
after detailed information (GoR A, LoE 1b).

For patients who are not fit for surgery or whose esophageal
cancer is assessed as unresectable, there is a curative chance with
definitive RCT, provided there are no distant metastases. Long-term
survival rates of 10%-35% at 5 years have been observed in pro-
spective studies and in large registry studies®®” for both stage II-Il
SCC and adenocarcinoma. Definitive RCT is more effective than
radiotherapy alone; therefore, the combination should always be
preferred in patients without contraindications to cisplatin-, carbo-
platin-, or oxaliplatin-containing chemotherapy.®®?

It is currently unclear whether patients with clinically complete
remission (varying definitions in the literature) after curatively
intended RCT benefit from surgical resection.”® A meta-analysis
summarized four retrospective studies (648 patients) that predomi-
nantly followed patients with SCC.”* Patients with surgical resection
did have significantly better disease-free survival (DFS) at 2 years.
However, at 5 years, neither DFS (HR 1.78, 95% CI 0.87-3.66) nor
overall survival (HR 1.36, 95% CI 0.57-3.24) were significantly
different. The problem lies, among others, in the prediction of his-
tologically complete destruction of the tumor by clinical methods
including PET-CT, magnetic resonance imaging,”’? and biopsies in the
former tumor region. However, the above-mentioned data of retro-
spective studies allow a watch-and-wait approach after clinically
complete remission in case of patient request for organ preservation

or increased surgical risk. Regular follow-up with endoscopy and
computed tomography is useful if evidence of localized tumor pro-
gression in the esophagus may lead to delayed surgical resection (so-
called salvage surgery).

In case of tumor persistence or local recurrence without distant
metastases after RCT, salvage surgery can be attempted with cura-
tive intent. Careful evaluation of operability and resectability should
be performed by a treatment team experienced in esophageal sur-
gery.> A more recent literature search selected 28 studies in which
1046 patients with persistent or recurrent esophageal cancer un-
derwent salvage esophageal resection after definitive RCT.”® Pooled
30- and 90-day mortality rates were 2.6% and 8.0%, respectively. The
3-year and 5-year overall survival rates were 39% and 19.4%,
respectively. The authors concluded that salvage surgery would be a
potentially curative treatment option for patients in whom surgery
was not initially performed but who are in an operable state.

Recommendation 7: Definitive radiochemotherapy in
squamous cell carcinoma

In patients with resectable squamous cell carcinoma of the intratho-
racic esophagus of category cT3/cT4, definitive radiochemotherapy
can be performed as an alternative to surgical resection (GoR B,
LoE 1a).
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Randomized trials comparing definitive RCT with surgery were
conducted in patients with resectable SCC of the thoracic esophagus
category cT3/cT4 without distant metastases. In the majority of
studies, surgery was preceded by neoadjuvant RCT in the surgical
groups. None of the studies showed a significant survival benefit with
surgery. Also, the meta-analyses showed no differences in survival.”*
On the other hand, loco-regional recurrences were more frequent af-
ter definitive RCT. Following neoadjuvant RCT and surgery, distant
metastases were the predominant location of recurrence.””
Treatment-related mortality was higher in the surgical groups than
after definitive RCT. Thus, there are differences in loco-regional effi-
cacy and in the incidence of severe side effects, which are important for
recommending therapy in individual patients with comparable survival.

Two recent meta-analyses have been devoted to compare

.76 evalu-

definitive and preoperative RCT. For this purpose, Li et a
ated 13 non-randomized studies and one randomized clinical trials
from 2001 to 2018 that included a total of more than 10,000 pa-
tients. The heterogeneity of the studies is very large (e.g. number of
patients per arm ranged from 23 to 2848). Trimodal therapy showed
an advantage in terms of local recurrence rate (HR 0.35; Cl 0.22-
0.57) and overall survival (HR 0.65; Cl 0.56-0.76). However, there is
a potential selection bias for the retrospective, non-randomized
studies. Montagnani et al.>” provided a comprehensive review using
25 studies (1988-2014) with 3866 patients concerning all forms of
multimodality therapy for squamous cell carcinoma of the esophagus.
This analysis points out the heterogeneity between the studies as
well. A significant advantage over surgery alone was found for pre-
operative RCT followed by surgery and definitive RCT. According to
this analysis, the highest risk reduction of 38% was achieved by
definitive RCT: HR 0.62 (Cl 0.41-0.96). In the rank probability
analysis, definitive RCT had the highest probability of improving
prognosis compared with surgery alone (82.8% vs. 54.9%) followed
by neoadjuvant RCT plus surgery. However, the authors indicate that
the data on neoadjuvant RCT had the most robust results concerning
survival benefits. The data from this comprehensive analysis confirm
the strategy of preoperative RCT plus surgery as a standard
recommendation for locally advanced squamous cell carcinoma of the
esophagus. Furthermore, definitive RCT is a well-documented
treatment alternative (especially in case of questionable resect-
ability of the tumor, increased risk of surgery for the patient, patient
age >70 years, desire for organ preservation).

In patients with localized squamous cell carcinoma of the cervical
esophagus, definitive RCT should be preferred over primary surgical
resection. Long-term survival rates of 17%-55% are achieved with
definitive RCT in squamous cell carcinoma of the cervical esoph-
agus.”””® The best results were observed in series with a high pro-
portion of stage | and IIA patients.”® In cervical carcinomas, the
morbidity of surgery with and without pharyngolaryngectomy is
higher than in carcinomas of the thoracic esophagus.”®8%8! There-
fore, surgery should be performed only in specialized centers. The
5 year survival rates after surgery with or without neoadjuvant or
adjuvant radiochemotherapy are 14%-47% in the larger series, a

range also covered by definitive RCT studies.”®

Recommendation 8: Palliative systemic therapy in
adenocarcinoma

If HER2 status is negative and PD-L1 CPS <5, a platinum (oxaliplatin
or cisplatin)/fluoropyrimidine-containing two- (or three-) drug com-
bination should be used as palliative first-line therapy in adenocar-
cinoma of the esophagus and esophagogastric junction (GoR A, LoE
1a).

In case of negative HER2 status and an elevated PD-L1 CPS (cut-
off for nivolumab PD-L1 CPS >5, for pembrolizumab PD-L1 CPS >10),
a platinum (oxaliplatin or cisplatin)/fluoropyrimidine combination
should be used together with one of the mentioned immune checkpoint
inhibitors (GoR A, LoE 2).

For HER2-overexpressing tumors (IHC3+ or IHC2+ and ISH+),
first-line cisplatin/fluoropyrimidine-based chemotherapy should be
supplemented with trastuzumab (GoR A, LoE 2).

In many randomized chemotherapy phase Il trials for gastric
cancer, the subgroup of metastatic adenocarcinomas of the esoph-
agogastric junction and distal adenocarcinomas of the esophagus
represented a substantial proportion of the study population.8283
Thus, platinum- and fluoropyrimidine-based combination chemo-
therapy with docetaxel or epirubicin demonstrated significant
improvement in terms of survival, time to tumor progression, and
quality-of-life advantage over older chemotherapy protocols.8%%3
Patients with negative HER2 status and a PD-L1 CPS < 5 (combined
positive score) should therefore be offered a platinum- and
fluoropyrimidine-containing two- (or three-drug) combination.® For
patients who do not qualify for platinum (oxaliplatin or cisplatin)-
based therapy, infusional 5-fluorouracil, folinic acid, and irinotecan
(FOLFIRI) is an alternative treatment option.®*

In the meantime, phase Il trials have been published estab-
lishing the value of immunotherapy in the systemic therapy of
advanced non-curable adenocarcinoma of the esophagus, esoph-
agogastric junction, and stomach. In the KEYNOTE-590 trial, a sig-
nificant survival benefit was shown in first-line therapy for the
combination of pembrolizumab with cisplatin and 5-fluorouracil
versus chemotherapy alone in tumors with a PD-L1 CPS >10 (HR
0.62; 13.5 vs. 9.4 months, p < 0.0001) for HER-2-negative advanced
adenocarcinoma of the esophagus and esophagogastric junction
(AEG type 1).8°

In the three-arm CheckMate-649 trial, patients with advanced
HER2-negative adenocarcinoma of the esophagus, esophagogastric
junction, or stomach received either oxaliplatin-based combination
with a fluoropyrimidine (standard chemotherapy) (N = 792) or
nivolumab in addition to chemotherapy (N = 789), or immunotherapy
with nivolumab and ipilimumab. The majority (70%) of included pa-
tients had metastatic adenocarcinoma of the stomach. The initial
analysis of the study (chemotherapy +/— nivolumab) showed a sig-
nificant improvement in survival for the additional administration of
nivolumab versus chemotherapy alone for carcinomas with a PD-L1
CPS >5 (median OS 14.4 vs. 11.1 months; HR 0.71 p < 0.0001).%¢
However, there was no significant OS improvement with nivolu-

mab plus ipilimumab versus chemotherapy for PD-L1 CPS >5.87
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Based on these data, nivolumab in combination with platinum- and
fluoropyrimidine-based chemotherapy was approved for first-line
treatment of advanced HER2-negative adenocarcinoma of the
esophagus, esophagogastric junction, and stomach with a PD-L1 CPS
>5. For rapid review of the most recent treatment algorithms, we
refer to guidelines from European Society for Medical Oncology.?

In addition to PD-L1 status, HER2 status is considered a pre-
dictive factor. In the phase Ill ToGA trial, the HER2 antibody tras-
tuzumab improved OS and PFS in patients with HER2-positive
advanced gastric cancers and adenocarcinomas of the esoph-
agogastric junction whose tumors were either immunohistochemi-
cally HER2-positive (IHC 3+) or had amplification of the HER2 gene
on in situ hybridization (FISH+).88

Recommendation 9: Palliative systemic therapy in
squamous cell carcinoma

Patients with metastatic or locally advanced squamous cell carci-
noma of the esophagus with a PD-L1 CPS <10 or TPS <1% that
cannot be treated curatively may be offered palliative first-line sys-
temic chemotherapy (EC).

In patients with metastatic or locally advanced squamous cell
carcinoma of the esophagus that cannot be curatively treated and
has a PD-L1 CPS >10, platinum/fluoropyrimidine chemotherapy
should be used in conjunction with pembrolizumab (GoR B, LoE 2).

Patients with metastatic or locally advanced, non-curable squa-
mous cell carcinoma of the esophagus may be offered systemic
palliative chemotherapy with the goal of maintaining quality of life.
A clinically relevant life-prolonging effect of systemic palliative
chemotherapy has not been established for squamous cell carcinoma
of the esophagus. Data are very limited regarding randomized clinical
trials and often refer only to a subpopulation of patients.2?%° In
published clinical trials, combination therapy of cisplatin with a flu-
oropyrimidine (infusional 5-fluorouracil or capecitabine) was oft-
en used. Other studies, particularly from Asia, have investigated
platinum-based combinations with taxanes and others.

In the meantime, the results of several phase Ill trials have
been reported, establishing the value of immunotherapy also in the
first-line treatment of advanced squamous cell carcinoma. In the
KEYNOTE-590 trial (first-line therapy of advanced squamous cell
carcinoma of the esophagus and HER-2-negative adenocarcinoma of
the esophagus and gastroesophageal junction [AEG type 1]) a sig-
nificant overall survival benefit was shown for the combination of
pembrolizumab with cisplatin and 5-fluorouracil compared with
chemotherapy alone in squamous cell cancers with a CPS >10 [HR
0.57; 13.9 vs. 8.8 months, p < 0.0001] in favor of the additional
administration of pembrolizumab.®®

Following the final vote of the recommendations on palliative
therapy in the Guideline Committee, the European Medicines Agency
(EMA) approved nivolumab in combination with fluoropyrimidine-
and platinum-based combination chemotherapy for the first-

line treatment of unresectable advanced, recurrent, or metastatic

squamous cell carcinoma of the esophagus with tumor cell PD-L1
expression >1% in adults. In addition, nivolumab in combination
with ipilimumab has also been approved for first-line treatment of
unresectable advanced, recurrent, or metastatic squamous cell car-
cinoma of the esophagus with tumor cell PD-L1 expression >1% in
adults due to the positive results of the 3-arm randomized global
CheckMate-648 trial.”* The study demonstrated a significant survival
benefit for the combination of nivolumab with cisplatin and 5-
fluorouracil versus chemotherapy alone for first-line treatment of
advanced squamous cell carcinoma of the esophagus. The immuno-
therapy alone arm with nivolumab and ipilimumab also significantly
prolonged survival in PD-L1 positive tumors compared to cisplatin
and 5-fluorouracil (HR 0.64; 13.7 vs. 9.1 months, p = 0.0010), but
with survival curves crossing in the first months to the disadvantage
of immunotherapy. These positive results will lead to the imple-
mentation of nivolumab in combination with fluoropyrimidine- and
platinum-based combination chemotherapy and of nivolumab in
combination with ipilimumab as new recommendations in the next

version 4.0 of the German guideline.
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