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Updates in Version 2.2026 of the NCCN Guidelines for Ampullary Adenocarcinoma include:
MS-1
* The discussion section has been updated to reflect the changes in the algorithm.

Updates in Version 1.2026 of the NCCN Guidelines for Ampullary Adenocarcinoma include:

General

» References were updated throughout the guidelines.

» The NCCN Guidelines for the Management of Immunotherapy-Related Toxicities name changed to NCCN Guidelines for the Management of Immune
Checkpoint Inhibitor-Related Toxicities.

AMP-3

» Footnote g revised: Core biopsy is recommended, if possible, to obtain adequate tissue for pessible molecular profiling or other ancillary studies.

* Footnote h revised: Tumor/somatic molecular profiling, preferably using a next-generation sequencing (NGS) assay, is recommended for patients with
loealty-atvanced/metastatic disease who are candldates for ant| -cancer therapy to |dent|fy—Uﬁeeﬁ°rmeﬁ—n°ru%aheﬁe clinically actionable and/or emerging
alterations, if clinically indicated. ing-These alterations include, but are not
limited to: ...tumor mutational burden (TMB) using comprehens:ve genom/c prof/I/ng via an FDA approved and/or validated next-generation-sequencing-
INGS) based assay and HERZ2 overexpression via IHC + FISH. RNA sequencing assays are preferred for detecting RNA fusions because gene fusions
are better detected by RNA-based NGS. Testing on tumor tissue is preferred; however, cell-free DNA testing can be considered if tumor tissue testing is
not feasible. See Discussion. (Also AMP-6 and AMP-7)

AMP-4

» Treatment, Repeat pancreatic protocol CT or MRI, Footnote a added: Principles of Diagnosis, Imaging, and Staging (AMP-A).

AMP-5

* Postoperative Adjuvant Treatment, Resected ampullary cancer: Footnote p added.

* Footnote p revised: Initiation of adjuvant systemic therapy is recommended within 12 weeks of surgery if the patient is medically fit. The-optimat-
duration-of-treatmentis4-to-6-months: Patients who have received neoadjuvant chemoradiation or chemotherapy may be candidates for additional
chemotherapy (or chemoradiation if none was delivered neoadjuvantly) following surgery and multidisciplinary review. The adjuvant therapy options are
dependent on the response to neoadjuvant therapy and other clinical considerations. Total duration of systemic therapy is typically 6 months.

AMP-6

» Metastatic disease
» Good performance status (PS) revised: Good/Intermediate performance status (PS).

» Poor PS: Footnote q added.

* Treatment, 2nd bullet: Footnote j added.

* Footnote q revised: Good PS is defined as ECOG 0-1; with good biliary drainage and adequate nutritional intake, intermediate PS is defined as ECOG
2, and poor PS is defined as ECOG 3. (Also AMP-7)

AMP-7

* Disease Progression
» Good performance status (PS) revised: Good/Intermediate performance status (PS).

» Poor PS: Footnote q added.

AMP-A 1 of 8

* Principles of Diagnosis, Imaging, and Staging
» 2nd bullet, last sentence removed: Imaging with contrast as appropriate for disease management (unless contraindicated).

» 3rd bullet revised: Imaging should include dedicated pancreatic CT of abdomen with contrast (preferred) or MRI with and without contrast.

UPDATES
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Updates in Version 1.2026 of the NCCN Guidelines for Ampullary Adenocarcinoma include:

AMP-D 1 of 6
« Pathologic analysis: Specimen Orientation, Histologic Sections, and Reporting
» Pancreatoduodenectomy
¢ 1st bullet revised: There should be either direct communication between the surgeon and pathologist for proper orientation and margin
identification, or the surgeon should identify the important margins with a clearly understood and documented method (eg, written on the pathology
reqwsmon such as the b/le duct marg/n and, /f present the proxrmal and distal marg/ns of the portal vein should be marked) —fe%e*ampte—the—

Adequate lymph node assessment may be more challeng/ng after neoadjuvant therapy, but the panel consensus is an assessment of at least 12
lymph nodes.

AMP-D 2 of 6

* Pathologic analysis: Specimen Orientation, Histologic Sections, and Reporting

» Pancreatoduodenectomy (continued), Margins, 1st bullet, 1st sub-bullet, revised: ... The-uneinate-margin-should-be-inked—Ratherthanbeing-
submitted-en-face,theuncinate Therefore, the margin tissue should be inked, shaved/amputated, and then theportion-of-tissue-shoutd-be sectioned
perpendicular to the ink and submitted entirely for histologic examination.

AMP-D 3 OF 6
* Pathologic analysis: Specimen Orientation, Histologic Sections, and Reporting

» Pancreatoduodenectomy (continued), Other Circumferential Surfaces, 2nd bullet revised: Also referred to as the vascular groove/vascular bed
surface, this is the smooth-surfaced groove on the posterior-medial surface of the pancreatic head that rests over the SMV...

» Pancreatoduodenectomy (continued), Histologic Sectioning

¢ 1st bullet revised: For the examination of ampullary carcinoma, it is recommended that the pancreas be bivalved along probes placed in the bile
and pancreatic ducts;. Each half should then be sectioned perpend/cularly to the /nked anter/or and poster/or surfaces, and sections should be
submitted in a manner that allows for accurate assessment. w of the extent of
invasion into the sphincter of Oddi, duodenal wall, and pancreas;. This approach also helps determ/ne as—weH—as the relationship between invasive
carcinoma and any associated precursor lesions from-which-itmay-be-arising, as well as its and-the relationship to the pancreatic circumferential
tissue margins mentioned above
¢ 2nd bullet added: Per the current College of American Pathologists (CAP) protocol, the presence of tumor at or within 1 mm of resection margin
constitutes a positive margin, although this recommendation is based primarily on extrapolation of data on rectal adenocarcinoma. There is
currently a lack of definitive evidence for what constitutes an adequate margin in ampullary carcinoma resection specimens.
AMP-E
* Principles of Systemic Therapy, General Principles

» 10th bullet added: For information regarding DPYD testing, see the NCCN Guidelines for Colon Cancer.

» 11th bullet moved from footnotes on AMP-E 3 of 11: Nivolumab and hyaluronidase-nvhy is not approved for concurrent use with IV Ipilimumab;
however, for Nivolumab monotherapy, Nivolumab and hyaluronidase-nvhy subcutaneous injection may be substituted for IV Nivolumab. Nivolumab
and hyaluronidase-nvhy has different dosing and administration instructions compared to IV Nivolumab. (Also AMP-E 4 of 11, AMP-E 5 of 11, AMP-E 6
of 11, and AMP-E 7 of 11)

» 12th bullet added: Pembrolizumab and berahyaluronidase alfa-pmph subcutaneous injection may be substituted for IV Pembrolizumab.
Pembrolizumab and berahyaluronidase alfa-pmph has different dosing and administration instructions compared to IV Pembrolizumab.

UPDATES
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Updates in Version 1.2026 of the NCCN Guidelines for Ampullary Adenocarcinoma include:

AMP-E 1 of 11
» Footnote e added to modified FOLFIRINOX: Due to the high toxicity of this regimen, bolus fluorouracil is often omitted. (Also AMP-E 2 of 11)
AMP-E 3 of 11
* This page was extensively revised.
AMP-E 4 of 11
* Principles of Systemic Therapy, Metastatic Disease (First-Line Therapy)
» Footnote h added.
» Poor PS revised: Poor PS 3 (Also AMP-E 7 of 11)
» Pancreatobiliary/Mixed Type and Intestinal Type
¢ 1st bullet added: Palliative and best supportive care, see NCCN Guidelines for Palliative Care. (Also AMP-E 7 of 11)
» Targeted Systemic Therapies
¢ Useful in Certain Circumstances, 3rd bullet added: Nivolumab (if MSI-H or dMMR, for intestinal type only).
» Footnote h added: Good PS is defined as ECOG 0-1; with good biliary drainage and adequate nutritional intake, intermediate PS is defined as ECOG
2, and poor PS is defined as ECOG 3. (Also AMP-E 6 of 11 and AMP-E 7 of 11)
AMP-E 5 of 11
* Principles of Systemic Therapy, Therapy for Disease Progression
» Footnote h added. (Also AMP-E 6 of 11 and AMP-E 7 of 11)
» Good PS revised: Good PS 0-1.
* Footnote h revised: Good PS is defined as ECOG 0-1; with good biliary drainage and adequate nutritional intake, intermediate PS is defined as ECOG
2, and poor PS is defined as ECOG 3.
AMP-E 6 of 11
* Principles of Systemic Therapy, Therapy for Disease Progression
» Pancreatobiliary/Mixed Type, Intestinal Type, and Targeted Systemic Therapies: Intermediate PS 2 added.
AMP-E 7 of 11
* This page was extensively revised.
AMP-F 1 of 6
* Principles of Radiation Therapy, General Principles, 2nd bullet revised: Prior to initiation of RT, staging is optimally determined with a eentrast-enhanced
abdominat CT abdomen with contrast (3B-eonformatRT3B-CRT) and/or MRI with and without contrast.
AMP-F 2 of 6
* Principles of Radiation Therapy, Treatment Planning: Radiation Delivery, Simulation, 3rd bullet, last sentence revised: Neutral erat contrast may also be
utilized.

UPDATES
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CLINICAL WORKUP TREATMENT

PRESENTATION

Benign

* Esophagogastroduodenoscopy (EGD)
with a side-viewing endoscope * .
endoscopic ultrasound (EUS) with biopsy glgh-lg;?:e
* Colonoscopy if not previously performed ysp
according to established guidelines

tocol CT
of ampullary pro
neoplasm (abdomen

Clinical suspicion }_» Pancreatic
and pelvis)?

Adenocarcinoma
is confirmed

a Principles of Diagnosis. Imaging. and Staging (AMP-A).

\

Ampullary adenoma

(AMP-2)

—»

Adenocarcinoma

(AMP-3)P

b Genetic testing for inherited mutations is recommended for any patient with confirmed ampullary adenocarcinoma or positive family history of cancer, using
comprehensive gene panels for hereditary cancer syndromes. Genetic counseling is recommended for patients who test positive for a pathogenic mutation (ATM,
BRCA1, BRCA2, CDKN2A, MLH1, MSH2, MSH6, PALB2, PMS2, STK11, and TP53) or for patients with a positive family history of cancer, regardless of mutation

status.

Note: All recommendations are category 2A unless otherwise indicated.

AMP-1
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CLINICAL TREATMENT
PRESENTATION
Adenocarcinoma (AMP-3)
Endoscopic Negative .
removal® margins -
Re-excision® > | Endoscopic
surveillance
Negative -~
Positive margins >
margins .
Surgical
Ampullary ampullectomy¢-9-¢
adenoma Positive c.d
or margins_' Pancreatoduodenectomy®9—» No

_ | surveillance

Pancreatoduodenectomy""JI

If endoscopicl

- No

removal not » Pancreatoduodenectomy®9
possible |

¢ Principles of Surgical Technique (AMP-C).
d'Should be performed at a high-volume tertiary center.
€ Ampullectomy can be chosen at surgical centers where there is expertise for this technique.

Note: All recommendations are category 2A unless otherwise indicated.

" surveillance

AMP-2
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CLINICAL WORKUP TREATMENT
PRESENTATION
* Consider MRI for
* CT chest and pancreatic No indeterminate liver lesions
protocol CT (abdomen and metastatic as clinically indicated? . Localized disease
pelvis)? disease * Histologic subtype - (AMP-4)
* Liver function test, baseline pancreatobiliary versus
CA 19-9, carcinoembryonic intestinal if possible
antigen (CEA)
* Consider endoscopic
Adenocarcinoma — | retrograde
cholangiopancreatography
(ERCP)/percutaneous . Ri . .
. gpc;rni)i:esrc':anr:g?ilcl:yt:egﬁfatﬁ) c'l' Metastatic ___ preferred? Metastatic disease
inherited rgrlwtationsb 9 disease . Considell'1 molecular AMP-6
* Multidisciplinary consultationf profiling” of tumor tissue

as clinically indicated

a Principles of Diagnosis, Imaging, and Staging (AMP-A).

b Genetic testing for inherited mutations is recommended for any patient with confirmed ampullary adenocarcinoma or positive family history of cancer, using
comprehensive gene panels for hereditary cancer syndromes. Genetic counseling is recommended for patients who test positive for a pathogenic mutation (ATM,
BRCA1, BRCA2, CDKN2A, MLH1, MSH2, MSH6, PALB2, PMS2, STK11, and TP53) or for patients with a positive family history of cancer, regardless of mutation status.

f Multidisciplinary review should consider involving expertise from diagnostic imaging, interventional endoscopy, medical oncology, radiation oncology, surgery,
pathology, geriatric medicine, genetic counseling, and palliative care (Principles of Palliation and Supportive Care [AMP-G]). Consider consultation with a registered
dietitian. See NCCN Guidelines for Older Adult Oncology and NCCN Guidelines for Palliative Care.

9 Core biopsy is recommended, if possible, to obtain adequate tissue for molecular profiling or other ancillary studies.

h Tumor/somatic molecular profiling, preferably using a next-generation sequencing (NGS) assay, is recommended for patients with metastatic disease who are
candidates for anti-cancer therapy, to identify clinically actionable and/or emerging alterations, if clinically indicated. These alterations include, but are not limited
to: fusions (ALK, NRG1, NTRK, ROS1, FGFR2, and RET), mutations (BRAF, BRCA1/2, KRAS, and PALB?2), amplifications (HERZ2), microsatellite instability (MSI),
mismatch repair deficiency (dAMMR), or tumor mutational burden (TMB) using comprehensive genomic profiling via an FDA-approved and/or validated NGS-based
assay and HERZ2 overexpression via immunohistochemistry (IHC) + fluorescence in situ hybridization (FISH). RNA sequencing assays are preferred for detecting RNA
fusions because gene fusions are better detected by RNA-based NGS. Testing on tumor tissue is preferred; however, cell-free DNA testing can be considered if tumor
tissue testing is not feasible. See Discussion.

Note: All recommendations are category 2A unless otherwise indicated. |

AMP-3
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CLINICAL TREATMENT
PRESENTATION

Postoperative

Proceed to surgery (preferred) > Pancreatoduodenectomy"’i — |adjuvant treatment
(AMP-5)
or

) Postoperative
Resectable — Pancreatoduodenectomy®' — |adjuvant treatment

Localized Consider neoadjuvant (AMP-5)
disease systemic therapy! in
patients with high-risk
featuresk subsequent | _ Repeat pancreatic
chemoradiation)!™ protocol CT or MRI?
and

Consider biliary stent" if
clinically indicated

Treatment for metastatic

Lo
Locally Advanced disease (AMP-6)

@ Principles of Diagnosis, Imaging, and Staging (AMP-A).

¢ Principles of Surgical Technique (AMP-C).

' Pathologic Analysis: Specimen Orientation, Histologic Sections. and Reporting (AMP-D).

I Principles of Systemic Therapy (AMP-E).

k High-risk features include equivocal or indeterminate imaging findings, markedly elevated CA 19-9, markedly elevated CEA, large primary tumors, large regional lymph
nodes, excessive weight loss, and extreme pain.

I There is limited evidence to recommend specific neoadjuvant regimens off-study, and practices vary with regard to the use of chemotherapy and chemoradiation.

M Principles of Radiation Therapy (AMP-F).

N Principles of Stent Management (AMP-B).

© Refer to tertiary cancer center for second opinion about unresectability.

Note: All recommendations are category 2A unless otherwise indicated.

AMP-4
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Systemic therapyl-P

Stage lll — |* subsequent

Network® Ampullary Adenocarcinoma Discussion
POSTOPERATIVE TREATMENT SURVEILLANCE
ADJUVANT TREATMENT
Systemic therapyi-P
Stage | —— |or
consider observation
Surveillance every 3-6 months for
_ 2 years, then every 6-12 months for
Systemic therapy!P up to 5 years as clinically indicated: .
aR;seuci::d Stage Il * subsequent * History and physical (H&P) E:ig?:gsion
cane:erpry 9 chemoradiation)™:P examination AMP-7
or * Chest CT and CT or MR of (AMP-7)
consider observation abdomen and pelvis with contrast?
* CEA and/or CA 19-9

chemoradiationi-™P

a Principles of Diagnosis, Imaging. and Staging (AMP-A).
) Principles of Systemic Therapy (AMP-E).
M Principles of Radiation Therapy (AMP-F).

P Initiation of adjuvant systemic therapy is recommended within 12 weeks of surgery if the patient is medically fit. Patients who have received neoadjuvant
chemoradiation or chemotherapy may be candidates for additional chemotherapy (or chemoradiation if none was delivered neoadjuvantly) following surgery and
multidisciplinary review. The adjuvant therapy options are dependent on the response to neoadjuvant therapy and other clinical considerations. Total duration of

systemic therapy is typically 6 months.

Note: All recommendations are category 2A unless otherwise indicated.

AMP-5
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METASTATIC DISEASE TREATMENT
Systemic therapy!
or )
Consider targeted therapy! based on molecular profiling
as clinically indicated
Good/ or i Disease
Intermediate Systemic therapy! followed by radiation therapy (RT)™ .
YR A — |progression
performance for palliative indications AMP-7
status (PS)d or _ (AMP-7)
Systemic therapy! followed by surgery or other locally
. . directed therapies to liver or lung metastases for select
* Genetic testing for patients with oligometastatic disease and response/
Metastatic an?te;:?\goﬂ:r;té%r:\séblf stable disease to systemic therapy
disease * Molecular profiling of
tumor tissue, if not Palliative and best supportive care’
previously performed" and _
Consider systemic therapy!

or ]
Consider targeted therapy! based on
molecular profilingh as clinically indicated
or

Palliative RT™

Poor PS4 —»

b Genetic testing for inherited mutations is recommended for any patient with confirmed ampullary adenocarcinoma or positive family history of cancer, using
comprehensive gene panels for hereditary cancer syndromes. Genetic counseling is recommended for patients who test positive for a pathogenic mutation (ATM,
BRCA1, BRCA2, CDKN2A, MLH1, MSH2, MSH6, PALB2, PMS2, STK11, and TP53) or for patients with a positive family history of cancer, regardless of mutation status.

h Tumor/somatic molecular profiling, preferably using a NGS assay, is recommended for patients with metastatic disease who are candidates for anti-cancer therapy
to identify clinically actionable and/or emerging alterations, if clinically indicated. These alterations include, but are not limited to: fusions (ALK, NRG1, NTRK, ROS1,
FGFR2, and RET), mutations (BRAF, BRCA1/2, KRAS, and PALB?2), amplifications (HER2), MSI, dMMR, or TMB using comprehensive genomic profiling via an FDA-
approved and/or validated NGS-based assay and HERZ2 overexpression via IHC + FISH. RNA sequencing assays are preferred for detecting RNA fusions because gene
fusions are better detected by RNA-based NGS. Testing on tumor tissue is preferred; however, cell-free DNA testing can be considered if tumor tissue testing is not

_feasible. See Discussion.

J Principles of Systemic Therapy (AMP-E).

M Principles of Radiation Therapy (AMP-F).

4 Good PS is defined as ECOG 0-1 with good biliary drainage and adequate nutritional intake, intermediate PS is defined as ECOG 2, and poor PS is defined as ECOG 3.

I Principles of Palliation and Supportive Care (AMP-G).

Note: All recommendations are category 2A unless otherwise indicated.

AMP-6
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DISEASE
PROGRESSION

SUBSEQUENT THERAPY?S

Clinical trial (preferred)

or
glystemic therapy! PaIIiativ_e and btrast
Ic:(t):r%ediate psd —_— Ta_rgeted t_hel_'apyj based on molecular profiling,h as [——» 2|:pport|ve care
glrmlcally indicated Clinical trial
Palliative RT™ for severe pain refractory to analgesic
therapy

Disease

progression

Palliative and best supportive care’

and

Consider systemic therapy!

or

Consider targeted therapy! based on
molecular profiling,h as clinically indicated
or

Palliative RT™

\

Poor PS4

@ Principles of Diagnosis, Imaging, and Staging (AMP-A).

h Tumor/somatic molecular profiling, preferably using a NGS assay, is recommended for patients with metastatic disease who are candidates for anti-cancer therapy
to identify clinically actionable and/or emerging alterations, if clinically indicated. These alterations include, but are not limited to: fusions (ALK, NRG1, NTRK, ROS1,
FGFR2, and RET), mutations (BRAF, BRCA1/2, KRAS, and PALB?2), amplifications (HERZ2), MSI, dMMR, or TMB using comprehensive genomic profiling via an FDA-
approved and/or validated NGS-based assay and HERZ2 overexpression via IHC + FISH. RNA sequencing assays are preferred for detecting RNA fusions because gene
fusions are better detected by RNA-based NGS. Testing on tumor tissue is preferred; however, cell-free DNA testing can be considered if tumor tissue testing is not

_feasible. See Discussion.

I Principles of Systemic Therapy (AMP-E).

M Principles of Radiation Therapy (AMP-F).

4 Good PS is defined as ECOG 0-1 with good biliary drainage and adequate nutritional intake, intermediate PS is defined as ECOG 2, and poor PS is defined as ECOG 3.

I Principles of Palliation and Supportive Care (AMP-G).

$ Serial imaging as indicated to assess disease response.

Note: All recommendations are category 2A unless otherwise indicated.

AMP-7
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PRINCIPLES OF DIAGNOSIS, IMAGING, AND STAGING

* Decisions about diagnostic management and resectability should involve multidisciplinary consultation at a high-volume center with reference to
appropriate high-quality imaging studies to evaluate the extent of disease. Resections should be done at institutions that perform a large number (at
least 15-20) of pancreatic resections and/or endoscopic and surgical ampullectomy annually.

+ High-quality dedicated imaging of the ampullary region should be performed at presentation (even if standard CT imaging is already available),

preferably within 4 weeks of surgery, and following neoadjuvant treatment to provide adequate staging and assessment of resectability status. Imaging
should be done prior to stenting, when possible.

* Imaging should include dedicated pancreatic CT of abdomen with contrast (preferred) or MRI with and without contrast.

» Multi-detector CT (MDCT) angiography, performed by acquiring thin, preferably submillimeter, axial sections using a dual-phase pancreatic
protocol, with images obtained in the pancreatic and portal venous phase of contrast enhancement, is the preferred imaging tool for dedicated
pancreatic imaging.? Scan coverage can be extended to cover the chest and pelvis for complete staging as per institutional preferences. Multiplanar
reconstruction is preferred as it allows precise visualization of the relationship of the primary tumor to the mesenteric vasculature as well as detection
of subcentimeter metastatic deposits. See MDCT Pancreatic Adenocarcinoma Protocol, AMP-A (3 of 8).

» MRI is most commonly used as a problem-solving tool, particularly for characterization of CT-indeterminate liver lesions or when contrast-enhanced
CT cannot be obtained (as in cases with severe allergy to iodinated intravenous [IV] contrast material). This preference for using MDCT as the main

imaging tool in many hospitals and imaging centers is mainly due to the higher cost and lack of widespread availability of MRI compared to CT. See
MRI Pancreatic Adenocarcinoma Protocol, AMP-A (4 of 8).

* The decision regarding resectability status should be made by consensus at multidisciplinary meetings/discussions following the acquisition of
dedicated ampullary imaging including complete staging. Use of a radiology staging reporting template is preferred to ensure complete assessment
and reporting of all imaging criteria essential for optimal staging, which will improve the decision-making process.2 See Pancreatic Cancer Radiology
Reporting Template, AMP-A (5 of 8). This template can also be used for ampullary tumors.

a Al-Hawary MM, Francis IR, Chari ST, et al. Pancreatic ductal adenocarcinoma radiology reporting template: consensus statement of the Society of Abdominal
Radiology and the American Pancreatic Association. Radiology 2014;270:248-260.

Note: All recommendations are category 2A unless otherwise indicated.
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PRINCIPLES OF DIAGNOSIS, IMAGING, AND STAGING

» The role of PET/CT (without iodinated IV contrast) remains unclear. Diagnostic CT or MRI with IV contrast as discussed above in conjunction with
functional PET imaging can be used per institutional preference. It is not a substitute for high-quality, contrast-enhanced CT.

* EUS is recommended as an adjunct to EGD for benign adenomas, high-grade dysplasia, and invasive carcinoma to assess resectability by an
endoscopic approach or by surgical ampullectomy and to exclude pancreatic invasion, which would mandate pancreatoduodenectomy.

* Colonoscopy should be performed to exclude synchronous colonic polyps or neoplasms according to established guidelines.

» Consider diagnostic staging laparoscopy to rule out metastases not detected on imaging as an option prior to surgery or chemoradiation.

Note: All recommendations are category 2A unless otherwise indicated.
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MDCT Pancreatic Adenocarcinoma Protocol®-¢

Parameters Details

Scan type Helical (preferably 64-multidetector row scanner or more)

Slice thickness Thinnest possible (<3 mm). Preferably submillimeter (0.5—1 mm) if available
Interval Same as slice thickness (no gap)

Neutral contrast (positive oral contrast may compromise the three-dimensional [3D] and

OlelCeliip it maximum intensity projection [MIP] reformatted images)

lodine-containing contrast agents (preferably high concentration [>300 mg I/L]) at an
IV contrast injection rate of 3—5 mL/sec. Lower concentration contrast can be used if low Kv setting is
applied.

Pancreatic parenchymal phase at 40-50 sec and portal venous phase at 65—70 sec,

Szl lliiitiinllce following the commencement of contrast injection

- Axial images and multiplanar reformats (in the coronal, and per institutional preference,
sagittal plane) at 2- to 3-mm interval reconstruction
- MIP or 3D volumetric thick section for vascular evaluation (arteries and veins)

Image reconstruction and
display

b Adapted from: Al-Hawary MM, Francis IR, Chari ST, et al. Pancreatic ductal adenocarcinoma radiology reporting template: consensus statement of the Society of
Abdominal Radiology and the American Pancreatic Association. Radiology 2014;270:248-260.
¢ This pancreatic template can also be used for ampullary tumors.

Note: All recommendations are category 2A unless otherwise indicated.
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MRI Pancreatic Adenocarcinoma Protocol®d

Sequences Plane Slice Thickness
T2-weighted single-shot fast spin echo (SSFSE) Coronal +/- axial <6 mm

T1-weighted in-phase and opposed-phase gradient echo (GRE) Axial <6 mm

T2-weighted fat-suppressed fast spin echo (FSE) Axial <6 mm
Diffusion-weighted imaging (DWI) Axial <6 mm

Pre- and dynamic post-1V contrast administration (gadolinium®) 3D . . _
T1-weighted fat-suppressed gradient echo (in pancreatic, portal Axial ;I-Afh_'gnrﬁ?; %Os\fébrllz 2 ir? r)nm
venous, and equilibrium phases) pping
T2-weighted magnetic resonance cholangiopancreatography

(MRCP) (preferably 3D, fast relaxation fast spin-echo sequence Coronal <3 mm

[FRFSE])

¢ This pancreatic template can also be used for ampullary tumors.

d Sheridan MB, Ward J, Guthrie JA, et al. Dynamic contrast-enhanced MR imaging and dual-phase helical CT in the preoperative assessment of suspected pancreatic
cancer: a comparative study with receiver operating characteristic analysis. AJR Am J Roentgenol 1999;173:583-590.

€ Unenhanced MRI can be obtained in cases of renal failure or contraindication to gadolinium IV contrast if enhanced CT cannot be obtained due to severe iodinated
contrast allergy.

Note: All recommendations are category 2A unless otherwise indicated.
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PRINCIPLES OF DIAGNOSIS, IMAGING, AND STAGING
PANCREATIC ADENOCARCINOMA RADIOLOGY REPORTING TEMPLATEP¢

Morphologic Evaluation

Appearance (in the pancreatic parenchymal phase) | O Hypoattenuating O Isoattenuating O Hyperattenuating
Size (maximal axial dimension in centimeters) 0 Measurable O Nonmeasurable

(isoattenuating tumors)
Location! O Head/uncinate (right of SMV) [ O Neck (anterior to O Bodyt/tail (left of SMV)

superior mesenteric vein
[SMV]/portal vein [PV]

confluence)9
Pancreatic duct narrowing/abrupt cutoff with or O Present O Absent
without upstream dilatation
Biliary tree abrupt cutoff with or without upstream O Present O Absent
dilatation

b Adapted from: Al-Hawary MM, Francis IR, Chari ST, et al. Pancreatic ductal adenocarcinoma radiology reporting template: consensus statement of the Society of
Abdominal Radiology and the American Pancreatic Association. Radiology 2014;270:248-260.

¢ This pancreatic template can also be used for ampullary tumors.

fLocation does not apply to ampullary tumors.

9 For management of neck lesions, refer to the Principles of Surgical Technique in the NCCN Guidelines for Pancreatic Adenocarcinoma.

Note: All recommendations are category 2A unless otherwise indicated.
gory AMP-A
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PRINCIPLES OF DIAGNOSIS, IMAGING, AND STAGING
PANCREATIC ADENOCARCINOMA CANCER RADIOLOGY REPORTING TEMPLATEP:¢

Arterial Evaluation

Superior mesenteric artery (SMA) Contact O Present O Absent
Degree of solid soft-tissue contact 0O <180 O >180
Degree of increased hazy attenuation/stranding contact O <180 0 >180
Focal vessel narrowing or contour irregularity O Present O Absent
Extension to first SMA branch O Present O Absent
Celiac Axis Contact O Present O Absent
Degree of solid soft-tissue contact 0O <180 O >180
Degree of increased hazy attenuation/stranding contact O <180 0 >180
Focal vessel narrowing or contour irregularity O Present O Absent
CHA Contact O Present O Absent
Degree of solid soft-tissue contact O <180 O >180
Degree of increased hazy attenuation/stranding contact 0 <180 O >180
Focal vessel narrowing or contour irregularity O Present O Absent
Extension to celiac axis O Present O Absent
Extension to bifurcation of right/left hepatic artery O Present O Absent
Arterial Variant O Present O Absent
Variant anatomy 0 Accessory right | OO Replaced right | O Replaced common | OO Others (origin of replaced or accessory
hepatic artery hepatic artery hepatic artery artery)

Variant vessel contact O Present O Absent
Degree of solid soft-tissue contact 0O <180 O >180
Degree of increased hazy attenuation/stranding contact O <180 O >180
Focal vessel narrowing or contour irregularity O Present O Absent

b Adapted from: Al-Hawary MM, Francis IR, Chari ST, et al. Pancreatic ductal adenocarcinoma radiology reporting template: consensus statement of the Society of
Abdominal Radiology and the American Pancreatic Association. Radiology 2014;270:248-260.
¢ This pancreatic template can also be used for ampullary tumors.

Note: All recommendations are category 2A unless otherwise indicated.
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PRINCIPLES OF DIAGNOSIS, IMAGING, AND STAGING
PANCREATIC ADENOCARCINOMA CANCER RADIOLOGY REPORTING TEMPLATEP:¢
Venous Evaluation
Main Portal Vein (MPV) Contact O Present O Absent O Complete occlusion
Degree of solid soft-tissue contact <180 0O >180
Degree of increased hazy attenuation/stranding contact 0 <180 0O >180
Focal vessel narrowing or contour irregularity (tethering or tear drop) [ Present O Absent
SMV Contact O Present O Absent O Complete occlusion
Degree of solid soft-tissue contact 0O <180 0 >180
Degree of increased hazy attenuation/stranding contact 0 <180 O >180
Focal vessel narrowing or contour irregularity (tethering or tear drop) O Present O Absent
Extension O Present O Absent
Other
Thrombus within vein (tumor, bland) O Present O Absent
O MPV
O SmMv
O Splenic vein
Venous collaterals O Present O Absent
O Around pancreatic head
O Porta hepatis
O Root of the mesentery
O Left upper quadrant

b Adapted from: Al-Hawary MM, Francis IR, Chari ST, et al. Pancreatic ductal adenocarcinoma radiology reporting template: consensus statement of the Society of
Abdominal Radiology and the American Pancreatic Association. Radiology 2014;270:248-260.
¢ This pancreatic template can also be used for ampullary tumors.

Note: All recommendations are category 2A unless otherwise indicated.
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PANCREATIC ADENOCARCINOMA CANCER RADIOLOGY REPORTING TEMPLATEP:¢

Extrapancreatic Evaluation

Liver lesions

O Present
O Suspicious
O Indeterminate
O Likely benign

O Absent

Peritoneal or omental nodules

O Present

O Absent

Ascites

O Present

O Absent

Suspicious lymph nodes

O Present
O Porta hepatis
O Celiac
O Splenic hilum
O Paraaortic
O Aortocaval
O Other

O Absent

Other extrapancreatic disease (invasion of adjacent structures)

[ Present

* Organs involved:

[ Absent

Impression
Tumor size: Tumor location:
Vascular contact O Present O Absent
* Vessel involved:
» Extent:
Metastasis O Present (Location O Absent

b Adapted from: Al-Hawary MM, Francis IR, Chari ST, et al. Pancreatic ductal adenocarcinoma radiology reporting template: consensus statement of the Society of
Abdominal Radiology and the American Pancreatic Association. Radiology 2014;270:248-260.

¢ This pancreatic template can also be used for ampullary tumors.

Note: All recommendations are category 2A unless otherwise indicated.
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PRINCIPLES OF STENT MANAGEMENT

« Stent placement is not routinely recommended prior to planned surgery; however, a stent may be considered for symptoms of cholangitis/fever or
severe symptomatic jaundice (intense pruritus), or if surgery is being delayed for any reason, including neoadjuvant therapy.

* ERCP-guided biliary drainage is preferred. If ERCP is not possible, a PTC approach may be used.
« Stents should be as short as feasible.

« Self-expanding metal stents (SEMS) should only be placed if tissue diagnosis is confirmed.

 For neoadjuvant therapy, fully covered SEMS are preferred since they can be removed/exchanged.

Note: All recommendations are category 2A unless otherwise indicated.
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PRINCIPLES OF SURGICAL TECHNIQUE

Ampullary adenomas without suspicion of adenocarcinoma may be safely removed endoscopically, including those with high-grade dysplasia. Local
extent of the lesion may be assessed with endoscopy with image enhancement, and with EUS and MRI/MRCP for intraductal and submucosal invasion.
EUS may be considered in all lesions, which may be endoscopically removed, to assess intraductal or parenchymal invasion. If deep invasion is
suspected, EUS with biopsies may be pursued at that time. Endoscopic removal of ampullary adenomas should be performed at a high-volume center.'-3

The goals of pancreatoduodenectomy for adenocarcinoma of the ampulla of Vater include an oncologic resection of the primary tumor and regional
lymph nodes. Careful intraoperative staging should rule out peritoneal, liver, and distant lymph node metastases, and resection of the primary tumor
should only be done in the absence of distant disease. Surgery should be done efficiently, minimizing blood loss, operative time, and cost. Management
of a soft pancreatic remnant should be anticipated.

Pancreatoduodenectomy (Whipple technique)

The goals of surgical extirpation of carcmoma of the ampulla of Vater focus on the achievement of an RO resection, as a margin-positive specimen

is associated with poor long-term survival.*® Achievement of a margin-negative dissection must focus on meticulous perivascular dissection of the

lesion similar to pancreatic cancer, recognltlon of the need for vascular resection and/or reconstruction, and the potential need for extra-pancreatic

organ resection. Medial dissection of pancreatic head lesions is best achieved by complete mobilization of the PV and SMV from the uncinate process

(assuming no evidence of tumor infiltration). Skeletalization of the lateral, posterior, and anterior borders of the SMA down to the level of the adventitia

will maximize uncinate yield and radial margin.6-”

* The need for lateral venorrhaphy or complete portal or SMV resection and reconstruction to achieve an RO resection may be suggested but is often
not known until division of the pancreatic neck has occurred. Tethering of the carcinoma to the lateral wall of the PV while uncommon, requires careful
dissection to free the vein from the pancreatic head if it is possible to do so. Differentiation of tumor infiltration into the vein wall from tumor-related

desmoplasia is frequently impossible to ascertain. Data support an aggressive approach to partial or complete vein excision if tumor infiltration is
suspected.

Consider frozen section analysis of the pancreatic neck and bile duct. To avoid cautery artifact that may confound the frozen section, assess the
pancreatic neck and bile duct at time of surgery by frozen section approximately 5 mm from the transection margin. If tumor is located within 5 mm of
margins, consider further excision of the pancreas and bile duct to ensure at least 5 mm of clearance.

References

Note: All recommendations are category 2A unless otherwise indicated.
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PATHOLOGIC ANALYSIS: SPECIMEN ORIENTATION, HISTOLOGIC SECTIONS, AND REPORTING

The primary purpose of pathologic analysis of the ampullary specimen is to determine the pathologic stage of the tumor, completeness of resection, and
other histopathologic features that impact prognosis and clinical management.

Ampullectomy Specimen

» Specimen orientation: Specimen orientation and inking involve both the pathologist and surgeon/endoscopist, as this will help to ensure accurate
assessment of the size and extent of the tumor. There should be either direct communication between the surgeon/endoscopist and pathologist
for proper orientation and margin identification, or the surgeon/endoscopist should identify the important margins with a clearly understood and

documented method (eg, written on the pathology requisition); for example: the deep (radial), duodenal mucosal, and any other relevant margins
should be marked.

Pancreatoduodenectomy

» Specimen orientation: Specimen orientation and inking involve both the pathologist and surgeon, as this will help to ensure accurate assessment of
the size and extent of the tumor. There should be either direct communication between the surgeon and pathologist for proper orientation and margin
identification, or the surgeon should identify the important margins with a clearly understood and documented method (eg, written on the pathology
requisition, such as the bile duct margin and, if present, the proximal and distal margins of the portal vein should be marked).

* Every effort should be made to identify all regional lymph nodes within the pancreatoduodenectomy specimen. Adequate lymph node assessment may
be more challenging after neoadjuvant therapy, but the Panel consensus is an assessment of at least 12 lymph nodes. -3

References

Note: All recommendations are category 2A unless otherwise indicated.



https://www.nccn.org/professionals/physician_gls/default.aspx

National

comprehensive NCCN Guidelines Version 2.2026 NCCN Guidelines Index

IW[O{O\l Cancer . Table of Contents
. Ampullary Adenocarcinoma Discussion
Network

PATHOLOGIC ANALYSIS: SPECIMEN ORIENTATION, HISTOLOGIC SECTIONS, AND REPORTING

Pancreatoduodenectomy (continued)
* Margins
» Definitions of the margins and uniformity of nomenclature are critical to accurate reporting.
0 SMA (retroperitoneal/uncinate) Margin: The most important margin is the soft tissue directly adjacent to the proximal 3 to 4 cm of the SMA.4
This margin is often referred to as the “retroperitoneal margin” or “posterior margin,” but has also been referred to as the “uncinate margin” or
“mesenteric margin.” More recently, this margin has been referred to as the “SMA margin” to correlate with its location on the specimen. Radial,
rather than en face, sections of this margin will more clearly demonstrate how closely this margin is approached by tumor. Therefore, the margin
tissue should be inked, shaved/amputated, and then sectioned perpendicular to the ink and submitted entirely for histologic examination.
¢ PV Margins: If an en bloc partial or complete vein resection is added to the surgical specimen, it should be marked separately. En face proximal
and distal end margins of the vein should be separately submitted as “Proximal Portal Vein Margin” and “Distal Portal Vein Margin.” A section
documenting tumor invasion into the vein wall should also be submitted.
¢ Pancreatic Neck (transection) Margin: This is the en face section of the transected pancreatic neck. Care should be taken when placing the section
into the cassette to document the orientation of the section with respect to the true margin (eg, facing down so that the initial section into the block
represents the true margin, or facing up so that the initial section represents the surface opposite the true margin).
¢ Bile Duct Margin: This is the en face section of the bile duct end. The section should be removed from the unopened duct and care should be taken
when placing the section into the cassette to document the orientation of the section with respect to the true margin (eg, facing down so that the
initial section into the block represents the true margin, or facing up so that the initial section represents the surface opposite the true margin).
» Other margins analyzed in pancreatoduodenectomy specimens include the proximal (gastric or enteric) and distal enteric margins (en face sections).

» Collectively, these margins and pancreatic tissue surfaces constitute the circumferential surface of the specimen. Designating the various specific
margins and surfaces with different colored inks will allow recognition on microscopy.

References

Note: All recommendations are category 2A unless otherwise indicated.
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PATHOLOGIC ANALYSIS: SPECIMEN ORIENTATION, HISTOLOGIC SECTIONS, AND REPORTING

Pancreatoduodenectomy (continued)
» Other Circumferential Surfaces

» Posterior (non-SMA margin) Surface: This surface consists of the posterior caudad aspect of the pancreatic head that is not part of the SMA margin
and that appears to be covered by loose connective tissue. This surface is not a true margin, but identification and reporting of this surface when
positive is recommended, but not currently required, for data collection purposes, so that the association with risk of recurrence and other prognostic
indicators can be studied. Radial, rather than en face, sections of this surface will more clearly demonstrate whether it is involved by tumor. In some
instances, this surface may already be included in sections of the SMA margin.

» SMV Groove: Also referred to as the vascular groove/vascular bed surface, this is the smooth-surfaced groove on the posterior-medial surface
of the pancreatic head that rests over the SMV. This surface is not a true margin, but identification and reporting of this surface when positive is
recommended, but not currently required, for data collection purposes, so that the association with risk of recurrence and other prognostic indicators
can be studied. Radial, rather than en face, sections of this surface will more clearly demonstrate whether it is involved by tumor, and also will provide
the distance of the tumor from the surface. As is true for the posterior (non-SMA margin) surface, in some instances, this surface may be included in
the same sections as the SMA margin.

» Anterior Surface: The anterior surface is not a true margin, but identification and reporting of this surface when positive is recommended, but not
currently required, for data collection purposes, so that the association with risk of recurrence and other prognostic indicators can be studied. In
some cases where the anterior surface is adherent to other structures, from which it is surgically dissected or transected, it should be considered an
additional circumferential margin, for which the closest distance from the tumor should be reported.

* Histologic Sectioning

» The approach to histologic sectioning is determined by the unique characteristics of the tumor, but is also influenced by institutional preferences,
expertise, and experience. For the examination of ampullary carcinoma, it is recommended that the pancreas be bivalved along probes placed in
the bile and pancreatic ducts. Each half should then be sectioned perpendicularly to the inked anterior and posterior surfaces, and sections should
be submitted in a manner that allows for accurate assessment of the extent of invasion into the sphincter of Oddi, duodenal wall, and pancreas. This
approach also helps determine the relationship between invasive carcinoma and any associated precursor lesions, as well as its relationship to the
pancreatic circumferential tissue margins mentioned above.

» Per the current College of American Pathologists (CAP) protocol, the presence of tumor at or within 1 mm of resection margin constitutes a positive
margin, although this recommendation is based primarily on extrapolation of data on rectal adenocarcinoma. There is currently a lack of definitive
evidence for what constitutes an adequate margin in ampullary carcinoma resection specimens.

» Tumor clearance should be reported with millimeter accuracy for all margins where tumor is close (within <1.0 cm of the tumor). This may be
done using either mm (eg, 2 mm) or cm (eg, 0.2 cm). For margins distant from tumor (>1.0 cm from tumor), tumor clearance may be reported with
centimeter accuracy.

» Attached organs resected with the specimen en bloc require serial sectioning to assess not only direct extension, but metastatic deposits as well. One
section that demonstrates direct invasion of the organ and/or a separate metastatic deposit is required.

References

Note: All recommendations are category 2A unless otherwise indicated.



https://www.nccn.org/professionals/physician_gls/default.aspx

National

comprehensive NCCN Guidelines Version 2.2026 NCCNT;ain:Zl:cngg r:?ednetz
NCCN el Ampullary Adenocarcinoma - omens

PATHOLOGIC ANALYSIS: SPECIMEN ORIENTATION, HISTOLOGIC SECTIONS, AND REPORTING

Histologic Subtyping
» The NCCN Panel recommends histologic subtyping.
« Report the histologic subtype as intestinal, pancreatobiliary, or mixed.>-10
» Intestinal-type tumors are characterized by the presence of large tubules lined by tall columnar cells with elongated, pseudostratified, hyperchromatic
nuclei resembling colonic-type adenocarcinoma.® They may also exhibit an immunophenotypic staining profile similar to that of colonic-type
adenocar0|1noomas (typically positive for CK20, CDX2, or MUC2 with negative MUC1, or positive for CK20, CDX2, and MUC2, irrespective of MUC1
staining).8

» Pancreatobiliary-type tumors are characterized by variably differentiated glands lined by non-stratified cuboidal or low columnar eosinophilic
epithelium exhibiting round to oval, irregular, hypochromatic, or hyperchromatic nuclei with vesicular chromatin and irregular nuclear contours and a
high nuclear to cytoplasmic ratio. Abundant desmoplastic stroma may be present. They may exhibit an immunophenotypic stalnlng profile (positive
for MUC1 and negative for CDX2 and MUC2, irrespective of CK20 staining) similar to that of pancreatlc/blllary carcinomas.810 It should be noted that
a significant proportion of ampullary adenocarcmomas may be of mixed or ambiguous phenotype. 58.9 These ambiguous cases should be classified
as tubular adenocarcinoma with mixed features,? but we recommend that the predominant pattern be noted in the pathology report for data collection
purposes and future analysis.

* Current data on the independent prognostic and predictive value of subtyping with regard to adjuvant therapy outcomes are conflicting, with some
studies suggestlng no significant independent association between histologic subtype and adjuvant therapy response or overall or disease-free survival
(DFS).

* Although immunohistochemistry may be helpful in aiding the determination of histologic subtgpe, it is not required, as there may be overlap in the
immunohistochemical profiles of intestinal and pancreatobiliary-type adenocarcinomas,8 which may make current immunohistochemical panels
unreliable for definitive determination of subtype.®:19
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PATHOLOGIC ANALYSIS: SPECIMEN ORIENTATION, HISTOLOGIC SECTIONS, AND REPORTING

» The NCCN Ampullary Adenocarcinoma Panel currently supports pathology synoptic reports from the CAP. The proposal included herein is an abbreviated minimum
analysis of ampullary adenocarcinoma specimens from the CAP recommendations. For more information about pathologic analysis, please refer to the CAP Cancer
Protocol Template for carcinoma of the Ampulla of Vater.“* In addition to the standard tumor node metastasis (TNM) staging, other variables are included, all of which
have established or emerging prognostic implications in the evolution of this disease.’'8

* Treatment effect should be assessed and reported by the pathologist, as tumor viability may impact postoperative therapy options.11’21

Specimen Type
» Tumor size (obtained from careful gross measurement of the largest dimension of the tumor in centimeters, and corroborated on microscopic examination)
* Histologic type (H) and subtype (intestinal, pancreatobiliary, or mixed)
* Histologic grade [G (x-3)]
* Primary tumor stage [T (x—4)]
+ Regional lymph nodes [N (x-2)]2
» # nodes recovered
» # nodes involved
* Metastases [M (0-1)]
» Margins and other circumferential surfaces: Involvement should be defined and surgical clearance measured with millimeter accuracy for close (within 1.0 cm of tumor)
margin
» Pancreatoduodenectomy specimen:
¢ SMA (retroperitoneal/uncinate) margin
¢ Posterior surface
¢ SMV groove
¢ Pancreatic neck (transection) margin
¢ Bile duct margin
¢ Gastric/enteric margins
¢ Anterior surface
» Ampullectomy specimen:
¢ Bile duct margin
¢ Pancreatic duct margin
¢ Duodenal mucosal margin
¢ Deep (radial) margin
* Lymphovascular invasion (L)
+ Additional pathologic findings
» Dysplasia/adenoma (including intra-ampullary papillary tubular neoplasm [IAPN] or peri-ampullary duodenal adenoma)
» Tumor regression score following prior chemotherapy and/or RT
Final stage: T, N, M (per AJCC)

a Every effort should be made to identify all regional lymph nodes within the ampullary specimen (Discussion). References

Note: All recommendations are category 2A unless otherwise indicated.
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PRINCIPLES OF SYSTEMIC THERAPY
Neoadjuvant Therapy (AMP-E 1 of 11)

Adjuvant Therapy (AMP-E 2 of 11)

Metastatic Disease (First-Line Therapy) (AMP-E 3 of 11)

Therapy for Disease Progression (AMP-E 5 of 11)

Chemoradiation (AMP-E 8 of 11)

General Principles:

» Systemic therapy is used in all stages of ampullary cancer. This could include neoadjuvant and adjuvant therapy for localized, potentially resectable
disease, and first-line or subsequent therapy for locally advanced, metastatic, and recurrent disease.

» Systemic therapy type may depend on the histologic subtype of ampullary cancer: intestinal versus pancreatobiliary or mixed.

* For full systemic therapy options for intestinal type ampullary cancer, please review the NCCN Guidelines for Colon Cancer as related to adjuvant
systemic therapy and therapy for metastatic disease. Where neoadjuvant chemotherapy is recommended, the same regimens for advanced/metastatic
disease may be used.

* For full systemic therapy options for pancreatobiliary type and mixed histology type ampullary cancer, please review the NCCN Guidelines for
Hepatocellular Carcinoma, NCCN Guidelines for Biliary Tract Cancers, and NCCN Guidelines for Pancreatic Adenocarcinoma, as related to adjuvant
systemic therapy and therapy for metastatic disease. Where neoadjuvant chemotherapy is recommended, the same regimens used for advanced/
metastatic disease may be used.

* Goals of systemic therapy should be discussed with patients prior to initiation of therapy, and enrollment in a clinical trial is strongly encouraged.

* Close follow-up of patients undergoing chemotherapy is indicated.

* For regimens where RT or chemoradiation is included, see Principles of Radiation Therapy (AMP-F) for more details related to radiation delivery,
including recommended technique and dose.

* To optimize the care of older adults, see the NCCN Guidelines for Older Adult Oncology.

» An FDA-approved biosimilar is an appropriate substitute for any recommended systemic biologic therapy in the NCCN Guidelines.

* For information regarding DPYD testing, see the NCCN Guidelines for Colon Cancer.

* Nivolumab and hyaluronidase-nvhy is not approved for concurrent use with 1V ipilimumab; however, for nivolumab monotherapy, nivolumab and
hyaluronidase-nvhy subcutaneous injection may be substituted for IV nivolumab. Nivolumab and hyaluronidase-nvhy has different dosing and
administration instructions compared to IV nivolumab.

» Pembrolizumab and berahyaluronidase alfa-pmph subcutaneous injection may be substituted for IV pembrolizumab. Pembrolizumab and
berahyaluronidase alfa-pmph has different dosing and administration instructions compared to IV pembrolizumab.

Note: All recommendations are category 2A unless otherwise indicated.
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PRINCIPLES OF SYSTEMIC THERAPY

Neoadjuvant Therapy (Localized Disease)

. Ther1e is limited evidence to recommend neoadjuvant regimens for ampullary cancers, and most localized ampullary cancers are treated with surgery
first.

* If recommended, neoadjuvant regimens vary with regard to the use of chemotherapy and/or radiation. When considering neoadjuvant therapy,
consultation at a high-volume center is preferred. Participation in a clinical trial, if available, is encouraged.

Pancreatobiliary and Mixed Type Intestinal Type
« Albumin-bound Paclitaxel/Gemcitabine? * CAPEOX (Capecitabine/Oxaliplatin)
« Albumin-bound Paclitaxel/Gemcitabine with subsequent chemoradiation@.?: « CAPEOX with subsequent chemoradiationP:¢
» Capecitabine/Gemcitabine « FOLFIRINOXY
« Capecitabine/Gemcitabine with subsequent chemoradiation®?-¢ « FOLFIRINOXY with subsequent chemoradiation®:©
* Cisplatin/Gemcitabine « FOLFOX (Leucovorin/Fluorouracil/Oxaliplatin)3
« Cisplatin/Gemcitabine with subsequent chemoradiation®?:¢ « FOLFOX? with subsequent chemoradiation®:°
« FOLFIRINOX (Leucovorin/Fluorouracil/lrinotecan/Oxaliplatin)®-2 or modified
FOLFIRINOXY-€
« FOLFIRINOX%2 or modified FOLFIRINOX%€ with subsequent chemoradiation?-°

@ Albumin-bound paclitaxel/gemcitabine is reasonable for patients with ECOG 0-2.

b Chemoradiation (AMP-E 8 of 11).

¢ If considering chemoradiation due to positive margins, chemotherapy should be given prior to the administration of chemoradiation.
d FOLFIRINOX or modified FOLFIRINOX should be limited to those with ECOG 0-1.

€ Due to the high toxicity of this regimen, bolus fluorouracil is often omitted.

References

Note: All recommendations are category 2A unless otherwise indicated.
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PRINCIPLES OF SYSTEMIC THERAPY
Adjuvant Therapy®4

» The ESPAC-3 trial demonstrated significant improvements in DFS and overall survival (OS) with use of postoperative gemcitabine or fluorouracil as
adjuvant chemotherapy versus observation in resectable ampullary adenocarcinoma.®

* ESPAC-3 study results showed no significant difference in OS between fluorouracil/leucovorin versus gemcitabine following surgery. When the
groups receiging adjuvant fluorouracil/leucovorin and adjuvant gemcitabine were compared, median survival was 23.0 months and 23.6 months,
respectively.

+ All chemotherapy regimens, with the exception of gemcitabine and fluorouracil/leucovorin, which were studied in the phase 3 ESPAC-3 clinical trial,
are based on retrospective or institutional prospective studies, or are based on the NCCN Guidelines for Pancreatic Adenocarcinoma and NCCN
Guidelines for Colon Cancer.

* For patients who received prior neoadjuvant therapy, the adjuvant therapy options are dependent on the response to neoadjuvant therapy and other
clinical considerations.

Pancreatobiliary and Mixed Type Intestinal Type

« Fluorouracil/Leucovorin (category 1)° « Fluorouracil/Leucovorin (category 1)°
« Gemcitabine gcategory 1)2.6 « Capecitabine3

« Capecitabine « FOLFOX'0 or CAPEOX .14

« Capecitabine/Gemcitabine®
« Cisplatin/Gemcitabine®

« FOLFOX'0 or cAPEOX™

« Modified FOLFIRINOX®&:9:12

€ Due to the high toxicity of this regimen, bolus fluorouracil is often omitted.
fFor stage Il and stage lll resected disease, chemotherapy may be followed by chemoradiation.

9 Modified FOLFIRINOX should be limited to those with ECOG 0-1.
References

Note: All recommendations are category 2A unless otherwise indicated.
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PRINCIPLES OF SYSTEMIC THERAPY

Metastatic Disease (First-Line Therapy)"
Pancreatobiliary/Mixed Type Intestinal Type Targeted Systemic Therapies
Good PS 0-1 |+ Albumin-bound Paclitaxel/ « CAPEOX" Useful in Certain Circumstances:
Gemcitabine'® « CAPEOX + Bevacizumab?1-22 « Entrectinib or Larotrectinib or Repotrectinib (if
- Capecitabine/Gemcitabine1® « FOLFIRI (Leucovorin/Fluorouracil/ | NTRK gene fusion-positive)29:30:31.32
« Cisplatin/Gemcitabine® , Irinotecan) * Ipilimumab + Nivolumab (if MSI-H or dAMMR, for
« Cisplatin/Gemgcitabine + Durvalumab’!” | « FOLFIRI + Bevacizumab intestinal type only)33
« FOLFIRINOX'® or modified « FOLFIRINOX®:18.24 « Pembrolizumab (if MSI-H, dMMR, or TMB-H [>10
FOLFIRINOX®:19 « FOLFIRINOX + Bevacizumab mut/Mb])-34.35
« FOLFOX « FOLFOX?® « Selpercatinib (if RET gene fusion-positive)
« NALIRIFOX (Liposomal Irinotecan/ « FOLFOX + Bevacizumab?2-26 « Dabrafenib/Trametinib (if BRAF V600E mutation-
FIuorouraciI/Leucovorin/OxaIipIatin)k,20 positive) 37
Intermediate |« Albumin-bound Paclitaxel/ - Capecitabine?” Useful in Certain Circumstances:
PS 2! Gemcitabine « Capecitabine + Bevacizumab?8 * Entrectinib or Larotrectinib or Repotrectinib (if
« Capecitabine/Gemcitabine 16 « CAPEOX NTRK gene fusion-positive)29-30:31,32
« Cisplatin/Gemcitabine® __ |+ CAPEOX + Bevacizumab?1:22 « Ipilimumab + Nivolumab (if MSI-H or dMMR, for
« Cisplatin/Gemcitabine + Durvalumabl:'7 | « Fluorouracil/Leucovorin intestinal type only):33
« FOLFOX * Fluorouracil/Leucovorin + * Pembrolizumab (if MSI-H, dMMR, or TMB-H [=10
Bevacizumab mut/Mb]):34:35
« FOLFIRI%® * Selpercatinib (if RET gene fusion-positive)
* FOLFIRI + Bevacizumab * Dabrafenib/Trametinib (if BRAF V600E mutation-
« FOLFOX2% positive)30:37
« FOLFOX + Bevacizumab?2-26

Continued

€ Due to the high toxicity of this regimen, bolus fluorouracil is often omitted.

h Good PS is defined as ECOG 0-1 with good biliary drainage and adequate nutritional intake, intermediate PS is defined as ECOG 2, and poor PS is

_defined as ECOG 3.

! Consider dose or schedule adjustments as clinically indicated.

JNCCN Guidelines for Management of Immune Checkpoint Inhibitor-Related Toxicities.

K'While NCCN recognizes that there is high-level evidence supporting the use of NALIRIFOX over gemcitabine and albumin-bound paclitaxel, it should be
recognized that this regimen does not appear to have an advantage over FOLFIRINOX.

References

Note: All recommendations are category 2A unless otherwise indicated.
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PRINCIPLES OF SYSTEMIC THERAPY

Metastatic Disease (First-Line Therapy)"

Pancreatobiliary/Mixed Type

Intestinal Type

Targeted Systemic Therapies

Poor PS 3 « Palliative and best supportive care, see
NCCN Guidelines for Palliative Care

« Capecitabine®

* Fluorouracil/Leucovorin

* Gemcitabine

* Palliative and best supportive
care, see NCCN Guidelines for
Palliative Care

. Capecitabine38

* Fluorouracil/Leucovorin

27

Useful in Certain Circumstances:

* Entrectinib or Larotrectinib or Repotrectinib (if
NTRK gene fusion-positive)29:30.31,32

* Ipilimumab + Nivolumab (if MSI-H or dAMMR, for
intestinal type only)-33

* Nivolumab (if MSI-H or dMMR, for intestinal type
only)-39

* Pembrolizumab (if MSI-H, dMMR, or TMB-H [210
mut/Mb])i-34:35

* Selpercatinib (if RET gene fusion-positive)

+ Dabrafenib/Trametinib (if BRAF V600E mutation-
positive) (category 2B)°6:37

h Good PS is defined as ECOG 0-1; with good biliary drainage and adequate nutritional intake, intermediate PS is defined as ECOG 2, and poor PS is defined as ECOG 3.
JNCCN Guidelines for Management of Immune Checkpoint Inhibitor-Related Toxicities.

Note: All recommendations are category 2A unless otherwise indicated.
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Therapy for Disease Progression”
Pancreatobiliary/Mixed Type Intestinal Type Targeted Systemic Therapies
Good If prior Gemcitabine-based | If prior Fluoropyrimidine- | If prior Oxaliplatin-based Useful in Certain Circumstances:
PS 0-1 |therapy: based therapy: therapy: * Adagrasib or Sotorasib (if KRAS G12C mutation-
« Capecitabine*? « Albumin-bound « FOLFIRIZ3 positive)20-51.52
« CAPEOX*! Paclitaxel/Gemcitabine'® | « FOLFIRI + Bevacizumab |« Cisplatin/Gemcitabine (only for known BRCA1/2
« Fluorouracil/Leucovorin#? | « Capecitabine/ mutations)®
* Fluorouracil/Leucovorin/ Gemcitabine 6 * Dabrafenib/Trametinib (if BRAF V600E mutation-
Liposomal Irinotecan*3® | « FOLFIRI or Fluorouracil/ positive)36:37
« FOLFIR|44-46 Leucovorin/Liposomal « Entrectinib or Larotrectinib or Repotrectinib (if
« FOLFIRINOX1847 or Irinotecan (if no prior NTRK gene fusion-positive)29-30.31.32
modified FOLFIRINOX® Irinotecan)*3-46 « Fam-trastuzumab deruxtecan-nxki (if HER2 positive
« FOLFOX48 « Gemcitabine®® [IHC3+ or IHC2+ with FISH HER2 amplifiedj)53
* OFF (Oxaliplatin/ « Selpercatinib (if RET gene fusion-positive)®
Fluorouracil/ If prior Oxaliplatin therapy:
Leucovorin)*® « FOLFIRI or Fluorouracil/ If no prior immunotherapy: .
Leucovorin/Liposomal « Dostarlimab-gxly (if MSI-H or dMMR)55
Irinotecan (if no prior « Ipilimumab + Nivolumab (if MSI-H or dAMMR))-33
Irinotecan)*3-46 « Pembrolizumab (if MSI-H, dMMR, or TMB-H [210
mut/Mb])-34.35
Continued

€ Due to the high toxicity of this regimen, bolus fluorouracil is often omitted.

h Good PS is defined as ECOG 0-1 with good biliary drainage and adequate nutritional intake, and intermediate PS is defined as ECOG 2, and poor PS is defined as
ECOG 3.

INCCN Guidelines for Management of Immune Checkpoint Inhibitor-Related Toxicities.

I For patients with recurrent or advanced tumors that have progressed on or following prior treatment and who have no satisfactory alternative treatment options.
Patients who had received prior immune checkpoint inhibitor therapy were excluded from the dostarlimab-gxly clinical trial.

References
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Note: All recommendations are category 2A unless otherwise indicated.



https://www.nccn.org/professionals/physician_gls/default.aspx
https://www.nccn.org/professionals/physician_gls/pdf/ici_tox.pdf

National

comprehensive NCCN Guidelines Version 2.2026

IWOOWB Cancer
Network® Ampullary Adenocarcinoma

NCCN Guidelines Index
Table of Contents
Discussion

PRINCIPLES OF SYSTEMIC THERAPY

Therapy for Disease Progression”

Pancreatobiliary/Mixed Type

Intestinal Type

Targeted Systemic Therapies

Intermediate
PS 2!

If prior Fluoropyrimidine-based therapy:

« Albumin-bound Paclitaxel/Gemcitabine®

« Capecitabine/Gemcitabine 16

. FIuorouraC|I/Leucovorln/LlposomaI
Irinotecan (if no prior Irinotecan 2

* FOLFIRI (if noeprlor Irinotecan)**

. GemC|tab|ne

If prior Gemcitabine-based therapy:

« Capecitabine*?

« CAPEOX*!

« Fluorouracil/Leucovorin*?

* Fluorouracil/Leucovorin/Liposomal

* Capecitabine

. Capemtabme + Bevacizumab?8

« CAPEOXM

« CAPEOX + Bevacizumab??

* Fluorouracil/Leucovorin

* Fluorouracil/Leucovorin +
Bevacizumab®6:57

« FOLFOX2%

« FOLFOX + Bevacizumab?2:58

If prior Oxaliplatin-based therapy:

Useful in Certain Circumstances:

« FOLFIRI?3
* FOLFIRI + Bevacizumab

. AdagraS|b or Sotorasib (if KRAS G12C mutation-
positive)°0:51.52

. Clsplatln/GemC|tab|ne (only for known BRCA1/2
mutations)?

. Dabrafenlb/Trametinib (if BRAF V600E mutation-
positive)36

. Entrectlnlb or Larotrectlnlb or Repotrectlnlb (if NTRK
gene fusion-positive)29:30.31.3

* Fam-trastuzumab deruxtecan nxki (if HER2 posmve
[IHC3+ or IHC2+ with FISH HER2 amplnﬁedj)

« Selpercatinib (if RET gene fusion-positive)®

If no prior immunotherapy:

« Dostarlimab-gxly (if MSI-H or dMMR))-:56
« Ipilimumab + Nivolumab (if MSI- Hor dMMR)i-33

« Nivolumab (if MSI-H or dMMRY)-39

. Pembrollzumab (if MSI-H, dMMR, or TMB-H [210
mut/Mb])-34

Irinotecan®3
« FOLFIR|44-46
« FOLFOX48
« OFF#9

If prior Oxaliplatin therapy:

* FOLFIRI or Fluorouracil/Leucovorin/
Liposomal Irlnotecan (if no prior
Irinotecan)*3

Continued

h Good PS is defined as ECOG 0—1 with good biliary drainage and adequate nutritional intake, and intermediate PS is defined as ECOG 2, and poor PS is defined as
ECOG 3.

| Consider dose or schedule adjustments as clinically indicated.

JNCCN Guidelines for Management of Immune Checkpoint Inhibitor-Related Toxicities.

I For patients with recurrent or advanced tumors that have progressed on or following prior treatment and who have no satisfactory alternative treatment options.
Patients who had received prior immune checkpoint inhibitor therapy were excluded from the dostarlimab-gxly clinical trial.

References

AMP-E
6 OF 11

Note: All recommendations are category 2A unless otherwise indicated.



https://www.nccn.org/professionals/physician_gls/default.aspx
https://www.nccn.org/professionals/physician_gls/pdf/ici_tox.pdf

National

comprehensive NCCN Guidelines Version 2.2026 NCCN{:S;:Z'}”SE r:?edn(?c)s(
NCCN el Ampullary Adenocarcinoma - omens

PRINCIPLES OF SYSTEMIC THERAPY

Therapy for Disease Progression”
Pancreatobiliary/Mixed Type Intestinal Type Targeted Systemic Therapies
Poor * Palliative and best supportive care, see NCCN |« Palliative and best supportive Useful in Certain Circumstances:
PS 3 Guidelines for Palliative Care care, see NCCN Guidelines for » Adagrasib or Sotorasib (if KRAS G12C mutation-
Palliative Care positive)*9:50.51
If prior Fluoropyrimidine-based therapy: + Capecitabine + Dabrafenib/Trametinib (if BRAF V600E mutation-
« Gemcitabine®® « Fluorouracil/Leucovorin®® positive)36:37
* Entrectinib or Larotrectinib or Repotrectinib (if NTRK
If prior Gemcitabine-based therapy: gene fusion-positive)29:30.31,32
 Capecitabine (category ZB)40 « Selpercatinib (if RET gene fusion-positive)®*

« Fluorouracil/Leucovorin (category 2B)*2

If no prior immunotherapy: _

« Dostarlimab-gxly (if MSI-H or dMMR)55

« Ipilimumab + Nivolumab (if MSI-H or dMMR):33

« Nivolumab (if MSI-H or dMMRY)39

* Pembrolizumab (if MSI-H, dMMR, or TMB-H [210
mut/Mb])-34.35

hGood PS is defined as ECOG 0-1 with good biliary drainage and adequate nutritional intake, intermediate PS is defined as ECOG 2, and poor PS is defined as ECOG 3.

JNCCN Guidelines for Management of Immune Checkpoint Inhibitor-Related Toxicities.

I For patients with recurrent or advanced tumors that have progressed on or following prior treatment and who have no satisfactory alternative treatment options.
Patients who had received prior immune checkpoint inhibitor therapy were excluded from the dostarlimab-gxly clinical trial.
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PRINCIPLES OF RADIATION THERAPY

General Principles:
» Patients with ampullary cancer are best treated by a multidisciplinary team.
* Prior to initiation of RT, staging is optimally determined with a CT abdomen with contrast and/or MRI with and without contrast.
* Recommendations for RT for patients with ampullary cancer are typically made based on four clinical scenarios:
» Localized disease (neoadjuvant/adjuvant)
» Locally advanced disease
» Recurrent disease
» Palliative care
* In these scenarios, the goal of delivering RT is to sterilize vessel margins, enhance the likelihood of a margin-negative resection, and/or provide
adequate local control to prevent or delay progression or prevent local disease recurrence while minimizing the risk of RT exposure to surrounding

organs at risk (OARs). Radiation can also be used to palliate pain and bleeding or relieve obstructive symptoms in patients who have progressed or
recurred locally.

Note: All recommendations are category 2A unless otherwise indicated.
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PRINCIPLES OF RADIATION THERAPY
TREATMENT PLANNING: RADIATION DELIVERY

Simulation:

» For ampullary cancer, placement of fiducial markers may be useful for targeting purposes. Placement of fiducial markers directly into the tumor and/or
periphery under EUS is preferred. Stents can assist with targeting; however, they can shift and are therefore less reliable than fiducials. In the adjuvant
setting, strategically placed surgical clips may serve a similar purpose.

* Position patient supine with arms up in an immobilization device that will be custom-made for each patient. The simulation scan range should include
the target structures and OARs.

* Unless there is a contraindication to IV contrast, CT simulation with 2—3 mm slices should be performed with IV contrast whenever feasible (assuming
adequate kidney function). Multiphase IV contrast delivery is preferred whenever possible to facilitate disease delineation, where clinically appropriate.
MRI imaging may be complimentary to CT in target delineation. Neutral contrast may also be utilized.

 Simulation and treatment of patient with nothing by mouth (NPO) may facilitate setup reproducibility. If the patient receives oral contrast, consider giving
the same volume of water prior to treatment each day to mimic simulation anatomy.

Motion Management’:

» A motion management strategy should be considered.

* Respiratory motion should be accounted for in determining the internal target volume (ITV). These strategies may include using a four-dimensional
computed tomography (4D-CT) scan, respiratory gating, breath-hold, respiratory tracking, or abdominal compression.

Planning, Dose, and Fractionation:

» Three-dimensional conformal radiation therapy (3D-CRT), intensity- modulated RT (IMRT), and stereotactic body RT (SBRT) can result in improved
planning target volume (PTV) coverage with decreased dose to OARs.%3 IMRT is preferred over 3D-CRT for conventional or hypofractionated RT,
particularly if dose escalation is being considered. The exact planning strategy used should be individualized to patient anatomy, clinical scenario,
treatment goals, and dose goals.

* It is imperative to evaluate the dose-volume histogram (DVH) of the target structures and the critical OARs such as the duodenum, stomach, liver,
kidneys, spinal cord, and bowel. See Table 1. Normal Tissue Dose Volume Recommendations for Chemoradiation Utilizing Conventional Fractionation
(AMP-F 5 of 6). No definitive dose constraints for SBRT currently exist; however, they are emerging and are dependent on a variety of factors including
dose per fraction and total dose.

» While these examples of limits are empirical they differ based on dose per fraction, total dose delivered, and disease status (adjuvant vs. unresectable).

References

Note: All recommendations are category 2A unless otherwise indicated.
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PRINCIPLES OF RADIATION THERAPY
RECOMMENDATIONS BASED ON TREATMENT SETTING?

Localized Disease:

» Data are limited to support specific treatment options for localized ampullary cancer; most data supporting the role of RT in this setting are in the
adjuvant setting.

* Neoadjuvant therapy may facilitate margin-negative resection in more advanced cases and may improve OS, but ideally should be conducted as a
clinical trial (Principles of Systemic Therapy [AMP-E]).

» The optimal timing for surgical resection following neoadjuvant RT has not been firmly established.

* RT Dosing/Planning:
» For chemoradiation, the following RT doses have been reported: 45-54 Gy in 1.8-2.0 Gy fractions (in 25-30 total fractions) (doses higher than 54 Gy

may be considered in a clinical trial).

» Elective nodal irradiation (ENI) is usually recommended for localized/locally advanced disease.

Neoadjuvant/Adjuvant®4:

* After resection, patients often receive adjuvant RT for one or more features that portend high risk for local recurrence (eg, 2T3, positive nodes, positive
margins, poor differentiation, perineural/perivascular invasion).

« If no prior neoadjuvant therapy and no evidence of recurrence or metastatic disease after resection, RT is included in the following adjuvant therapy
option:

» Adjuvant chemotherapy followed by chemoradiation + subsequent chemotherapy (Principles of Systemic Therapy [AMP-E]).

* RT Dosing/Planning:

» For chemoradiation, RT dose generally consists of 45-50.4 Gy in 1.8-2.0 Gy fractions (in 25-28 total fractions) to the tumor bed, surgical
anastomoses (hepaticojejunostomy and gastrojejunostomy may be omitted if clinically appropriate), and adjacent lymph node basins, with potential
dose escalation to the high-risk regions, if clinically appropriate. Careful attention to the bowel and stomach dose is warranted and normal tissue dose
constraints should always be considered.

» Several pancreatic clinical trials (RTOG) now refer to atlases to assist with contouring and adjuvant RT planning: (https://www.nrgoncology.org/About-
Us/Center-for-Innovation-in-Radiation-Oncology). Target design is similar in ampullary cancers.

» Preoperative CT scans and strategically placed surgical clips may be used to determine the tumor bed, ideally with the surgeon’s assistance.

2t is not known whether one regimen is necessarily more effective than another in the four clinical scenarios mentioned above. Therefore, the following
recommendations are given as examples of commonly used regimens. However, other recommendations based on similar principles are acceptable.

b Adjuvant options listed apply only to patients who did not receive prior neoadjuvant therapy. For those who received prior neoadjuvant therapy, the adjuvant therapy
options are dependent on the response to neoadjuvant therapy and other clinical considerations. References

Note: All recommendations are category 2A unless otherwise indicated.
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PRINCIPLES OF RADIATION THERAPY
RECOMMENDATIONS BASED ON TREATMENT SETTING

Locally Advanced:
* Albeit rare, the goal of RT is to prevent or delay local progression (that may result in pain or local obstructive symptoms) and facilitate local disease
control, and in some instances help facilitate RO resection in patients considered for surgery.
» Data are limited to support specific RT recommendations for locally advanced disease. Options may include:
» Chemoradiation if not a candidate for combination chemotherapy.
» Induction chemotherapy followed by chemoradiation in select patients (locally advanced without systemic metastases).
* RT Dosing/Planning:
» For chemoradiation, RT dose generally consists of 45-56 Gy in 1.8-2.2 Gy fractions (in 25-30 total fractions).

Recurrent Ampullary Cancer (resection bed):
« Data are limited to support specific RT recommendations for locally recurrent ampullary cancer; the options for patients with recurrent, unresectable
disease may include:
» Chemoradiation® in selected patients who are not candidates for induction chemotherapy.
» Induction chemotherapy followed by chemoradiation or SBRT (Principles of Systemic Therapy [AMP-E]).
* RT Dosing/Planning:
» For chemoradiation, RT dose generally consists of 45-56 Gy in 1.8-2.2 Gy fractions (in 25-30 total fractions).
» There are limited data to support a specific RT dosing for SBRTE; therefore, for recurrent ampullary cancer, it should be used as part of a clinical trial
or at an experienced, high-volume center.
» However, caution is warranted when using higher doses and normal tissue constraints must be respected. This approach is optimally performed in the
setting of a clinical trial.

Palliative
» The goal of palliative RT is often to relieve pain and bleeding and/or ameliorate local obstructive symptoms in patients with non-metastatic or metastatic
disease. See Principles of Palliation and Supportive Care (AMP-G).
» Non-Metastatic Disease: Palliative RT can be considered for patients who are older and/or not candidates for definitive therapy due to poor PS or
comorbidities.
» Metastatic Disease:
¢ Metastatic sites causing pain (ie, osseous) may be palliated with a short course of RT. SBRT may be used in select cases for metastatic sites,
including oligometastatic disease.
0 RT is reasonable for patients with metastatic disease who require local palliation for symptoms such as obstruction, pain refractory to analgesic
therapy, or bleeding.
* RT Dosing/Planning:
» Palliative RT is commonly used, although specific dose and fractionation recommendations should take into account burden of metastatic disease,
normal tissue tolerance, and expected survival.

¢ SBRT should be delivered at an experienced, high-volume center with technology that allows for image-guided RT or in a clinical trial. SBRT should be avoided if direct
invasion of the bowel or stomach is observed on CT, MRI, and/or endoscopy. References

Note: All recommendations are category 2A unless otherwise indicated.
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Table 1: Normal Tissue Dose Volume Recommendations for Chemoradiation Utilizing Conventional Fractionation

Organs at Risk
(OARS)

Neoadjuvant/Definitive/Palliative and
Recurrent Recommendations®

Adjuvant Recommendations®

Kidney
(right and left)

Not more than 30% of the total volume
can receive 218 Gy. If only one kidney
is functional, not more than 10% of the
volume can receive 218 Gy.

For 3D-CRT plans in patients with two normally functioning kidneys, at least 50% of the
right kidney and at least 65% of the left kidney must receive <18 Gy. For IMRT planning,
mean dose to bilateral kidneys must be <18 Gy. If only one kidney is present, not more
than 15% of the volume of that kidney can receive 218 Gy and not more than 30% can
receive 214 Gy.

Stomach '
’ Max dose <54 Gy; <10% of each organ volume can receive between 50 and 53.99 Gy;

ﬁ;‘g:j:\um’ SECl| Max dose 59 Gy. <15% of the volume of each organ can receive between 45 and 49.99 Gy.

Liver Mean dose cannot exceed 30 Gy. Mean liver dose must be <25 Gy.

Spinal cord Max dose to a volume of at least 0.03 cc Max dose <45 Gy.

must be <45 Gy.

d Adapted from RTOG 1102 (IMRT, 2.2-54 Gy).
€ Adapted from RTOG 0848 (3D or IMRT).

Note: All recommendations are category 2A unless otherwise indicated.
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PRINCIPLES OF PALLIATION AND SUPPORTIVE CARE?

Objective: Prevent and ameliorate suffering while ensuring optimal quality of life.

Symptom Therapy

Biliary obstruction » Endoscopic biliary metal stent (preferred method)
* Percutaneous biliary drainage with subsequent internalization
* Open biliary-enteric bypass

Gastric outlet/duodenal obstruction » Good PS
» Gastrojejunostomy (open or laparoscopic) + G/J-tube
» Consider enteral stent®
» Poor PS
» Venting percutaneous endoscopic gastrostomy (PEG) tube for gastric decompression
» Enteral stent?

b + Low-molecular-weight heparin preferred over warfarin®

* Consider direct oral anticoagulants for patients without luminal tumors

Thromboembolic disease

Bleeding from the primary tumor site * Therapeutic endoscopy, if clinically indicated
* RT, if not previously done
» Angiography with embolization, if clinically indicated

Pain (NCCN Guidelines for Adult » Early referral to pain or palliative care specialist to determine the best treatment option
Cancer Pain) * Opioids with or without neurolysis

» EUS-guided celiac plexus neurolysis (fluoroscopic- or CT-guided if unavailable)

* Celiac plexus radiation/radiosurgery

* SBRT

patient experiences undesirable analgesic-associated side effects
» High-intensity focused ultrasound

See Principles of Radiation Therapy (AMP-F).
» Intrathecal drug delivery

» Severe tumor-associated abdominal pain unresponsive to optimal, around-the-clock analgesic administration, or if the

» Consider palliative radiation with or without chemotherapy if not already given as part of the primary therapy regimen.

Depression and malnutrition « Formal Palliative Medicine Service evaluation when available® '

(NCCN Guidelines for Supportive Care) | * Nutritional evaluation with a registered dietitian when available

* Pancreatic enzyme replacement in the case of exocrine pancreatic insufficiency
» Starting dose of at least 48,000 units lipase with meals (preferably 72,000)

@ Placement of an enteral stent is particularly important €A randomized trial examining the effects of prophylactic low-molecular-weight heparin showed a decrease in

for patients with poor PS and should be done after venous thromboembolism but no effect on survival (Pelzer U, et al. J Clin Oncol 2015;33:2028-2034).

biliary drainage is assured. dYaacov RL, et al. J Clin Oncol 2023;41(Suppl):Abstract 662; Jacobson G, et al. BMJ Open 2022;12:e050169.
b NCCN Guidelines for Cancer-Associated Venous € Palliative surgical procedures are best reserved for patients with a longer life expectancy.

Thromboembolic Disease. f Consider encouraging advanced care planning.

Note: All recommendations are category 2A unless otherwise indicated.
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Table 1. Definitions for T, N, M
American Joint Committee on Cancer (AJCC) TNM Staging of Ampulla of Vater (8th ed., 2017)

T Primary Tumor

X Primary tumor cannot be assessed M  Distant Metastasis
TO No evidence of primary tumor MO No distant metastasis
Tis Carcinoma in situ M1 Distant metastasis

T Tumor limited to ampulla of Vater or sphincter of Oddi or tumor invades

beyond the sphincter of Oddi (perisphincteric invasion) and/or into the
duodenal submucosa

. , , Table 2. AJCC Prognostic Groups
T1a Tumor limited to ampulla of Vater or sphincter of Oddi

T N M
T1b Tumor invades beyond the sphincter of Oddi (perisphincteric invasion) _
and/or into the duodenal submucosa Stage 0 Tis NO MO
T2 Tumor invades into the muscularis propria of the duodenum Stage 1A T1a NO MO
T3 Tumor directly invades the pancreas (up to 0.5 cm) or tumor extends Stage 1B T1b, T2 NO MO
more than 0.5 cm into the pancreas, or extends into peripancreatic or Stage IIA T3a NO MO
periduodenal tissue or duodenal serosa without involvement of the celiac Stage IIB T3b NO MO
axis or superior mesenteric artery
. . Stage llIA  T1a, T1b, T2, T3a, T3b N1 MO
T3a Tumor directly invades pancreas (up to 0.5 cm) Stage IlIB T4 Anv N MO
T3b Tumor extends more than 0.5 cm into the pancreas, or g y
extends into peripancreatic tissue or periduodenal tissue or duodenal Any T N2 MO
serosa without involvement of the celiac axis or superior mesenteric artery Stage IV Any T Any N M1

T4 Tumor involves the celiac axis, superior mesenteric artery, and/or common

hepatic artery, irrespective of size ) ]
P Y P Table 3. Histologic Grade

N Regional Lymph Nodes G G Definition

NX Regional lymph nodes cannot be assessed GX Grade cannot be assessed
NO No regional lymph node metastasis G1 Well differentiated

N1 Metastasis to one to three regional lymph nodes G2 Moderately differentiated
N2 Metastasis to four or more regional lymph nodes G3 Poorly differentiated

Used with permission of the American College of Surgeons, Chicago, lllinois. The original source for this information is the AJCC Cancer Staging Manual, Eighth Edition
(2017) published by Springer International Publishing.

| Note: All recommendations are category 2A unless otherwise indicated.
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ABBREVIATIONS

3D-CRT three-dimensional conformal H&P history and physical PTC percutaneous transhepatic

radiation therapy cholangiography
4D-CT four-dimensional computed IHC immunohistochemistry PTV planning target volume

tomograph ;

graphy IAPN intra-ampullary papillary PV portal vein
tubular neoplasm

CAP College of American IMRT  intensity-modulated radiation SBRT stereotactic body radiation

Pathologists therapy therapy
CEA carcinoembryonic antigen ITvV internal target volume SEMS self-expanding metal stent

SMA  superior mesenteric artery
DFS disease-free survival MDCT  multi-detector computed SMV  superior mesenteric vein
dMMR mismatch repair deficient tomography SSFSE single-shot fast spin echo
DVH dose-volume histogram MIP maximum intensity projection
DWI diffusion-weighted echo MPV main portal vein T™MB tumor mutational burden
MRCP mhaglnetif: resonan::e h TMB-H tumor mutational burden-high

EGD esophagogastroduodenoscopy ¢ _° anglop.ant?rea og.jrap y TNM  tumor node metastasis
ENI elective nodal irradiation MSI microsatellite |nstab|I|ty
ERCP endoscopic retrograde MSI-H  microsatellite instability-high

cholangiopancreatography
EUS endoscopic ultrasound NGS next-generation sequencing

NPO nothing by mouth

FISH fluorescence in situ

hybridization OAR organ at risk
FRFSE fast relaxation fast spin-echo oS overall survival

sequence
FSE fast spin echo

P PEG percutaneous endoscopic
gastrostomy

G/J-tube gastrostomyl/jejunostomy tube PS performance status
GRE gradient echo

ABBR-1
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NCCN Categories of Evidence and Consensus

Category 1 Based upon high-level evidence (=1 randomized phase 3 trials or high-quality, robust meta-analyses), there is
uniform NCCN consensus (285% support of the Panel) that the intervention is appropriate.

Category 2A  Based upon lower-level evidence, there is uniform NCCN consensus (285% support of the Panel) that the
intervention is appropriate.

Category 2B Based upon lower-level evidence, there is NCCN consensus (250%, but <85% support of the Panel) that the
intervention is appropriate.

Category 3 Based upon any level of evidence, there is major NCCN disagreement that the intervention is appropriate.
All recommendations are category 2A unless otherwise indicated.

NCCN Categories of Preference

Interventions that are based on superior efficacy, safety, and evidence; and, when appropriate,
affordability.

Other interventions that may be somewhat less efficacious, more toxic, or based on less mature data;
or significantly less affordable for similar outcomes.

Preferred

Other recommended

Useful in certain . . . : , : .
circumstances Other interventions that may be used for selected patient populations (defined with recommendation).

All recommendations are considered appropriate.

Note: All recommendations are category 2A unless otherwise indicated.
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Overview

Ampullary cancers are defined as tumors originating from the ampulla of
Vater (formed by three anatomical components: the ampulla, the
intraduodenal portion of the bile duct, and the intraduodenal portion of the
pancreatic duct), while periampullary cancers may arise from locations
encompassing the head of the pancreas, distal bile duct, duodenum, or
ampulla of Vater." Although relatively rare, accounting for only 0.2% of
gastrointestinal malignancies and 6% of all periampullary cancers,
ampullary adenocarcinoma is an important entity given the pathologic
variations and associated prognosis.? The 5-year overall survival (OS) for
ampullary cancer is between 35% and 50%; however, prognosis can vary
greatly based on a variety of factors such as patient age, TNM (tumor,
node, metastasis) classification, differentiation, grade, and treatment
modality received.3® For example, the 5-year OS for AJCC 7" Edition
stage |, stage Il, and stage Ill + IV ampullary cancers is 64%, 27%, and
17%, respectively.” Similar to other malignancies, distant metastatic
disease bodes a poor prognosis for ampullary cancer.? Regardless,
ampullary tumors generally have a more favorable outcome when
compared to other periampullary malignancies.*%7.1%-15 |n a single-
institutional review of 2564 periampullary cancers, the median survival for
ampullary cancer was 47 months compared to 19, 23, and 54 months for
pancreatic, biliary, and duodenal cancer, respectively.’® Early detection
might partially contribute to this prognostic pattern.

The ampulla of Vater is an anatomically complex region, and distinction of
periampullary tumors based on site of origin is particularly challenging,
especially for large tumors that have invaded surrounding organs at
presentation.'®” The ampulla of Vater is comprised of two mucosal tissue
types: pancreatobiliary ductal mucosa and intestinal mucosa. Therefore,
ampullary cancer can be divided into two histologic subtypes:
pancreatobiliary subtype and intestinal subtype.'® The proportion of each
subtype varies widely between study populations.'6.1%-22 CDX2 and MUC1

are useful biomarkers to distinguish the two subtypes (pancreatobiliary
subtype: CDX2 negative, MUC1 positive; intestinal subtype: CDX2
positive, MUC1 negative) and have been shown to be independent
prognostic factors.'®?2 Other biomarkers that have been proven useful in
making this distinction are MUC2 and CK20.2"-2 The utility of these
biomarkers, however, is limited by staining method (hematoxylin and eosin
[H&E] vs. immunohistochemistry [IHC]), staining positivity threshold, and
subjective pathologists’ assessment. It should be noted that a significant
proportion of ampullary adenocarcinomas may be of mixed phenotype.?*%
Thus, the Panel recommends reporting of histologic subtypes as
pancreatobiliary, intestinal, or mixed, with the predominant pattern noted in
the pathology report for the mixed subtype for data collection and future
analysis. Each ampullary cancer subtype seems to resemble its
periampullary counterpart in terms of biological behavior and prognosis,
with the pancreatobiliary subtype demonstrating higher lymph node
involvement and worse survival than the intestinal subtype.3.18.2024-26 |n g
retrospective study of 95 ampullary cancers and 206 matching
periampullary cancers, the OS of pancreatobiliary subtype was
comparable to that of pancreatic cancer (25 vs. 14 months; P = .123), but
worse than that for intestinal subtype (25 vs. 98 months; P < .001).%

Systemic therapy is used in all stages of ampullary cancer. This includes
neoadjuvant therapy for resectable or borderline resectable disease (albeit
used more rarely compared to pancreatic cancer), adjuvant therapy, and
first-line or subsequent-line therapy for locally advanced, metastatic, and
recurrent disease. Data for systemic therapy in ampullary cancer are very
limited; the only phase Ill randomized trial to date that enrolled a relatively
large number of patients with ampullary cancer was ESPAC-3, which
tested 5-fluorouracil (5-FU) + leucovorin versus gemcitabine in the
adjuvant setting.?” Thus, the recommendations for systemic therapy
options in ampullary cancer are extrapolated from data in the setting of
pancreatic cancer, colorectal cancer, and biliary tract cancer, as well as
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Panel members’ clinical experience. Often, systemic therapy
recommendations for pancreatobiliary/mixed type are derived from
pancreatic or biliary tract cancer, while those for intestinal type are derived
from colorectal cancer (see the NCCN Clinical Practice Guidelines in
Oncology [NCCN Guidelines®] for Colon Cancer and NCCN Guidelines®
for Small Bowel Adenocarcinoma, available at www.NCCN.org). Many
regimens are put forth as likely options; however, their potential utility in
individual patients must be carefully evaluated by the treating physicians
based on interpretation of original trial data and drug risk/benefit profile.

Radiation therapy (RT) is another treatment modality that can be utilized in
localized ampullary cancer, sometimes in combination with chemotherapy,
but there is no high-level evidence to support its utility.?42° The goal of RT
is to sterilize vessel margins, enhance the likelihood of a margin-negative
resection, and/or provide adequate local control to prevent or delay
progression or prevent local disease recurrence while minimizing the risk
of RT exposure to surrounding organs at risk. Lastly, palliation and
supportive care are warranted to prevent and ameliorate suffering while
ensuring optimal quality of life for patients. For both of these modalities,
recommendations are derived from the NCCN Guidelines for Pancreatic
Adenocarcinoma (available at www.NCCN.org). Opioids with or without
neurolysis or endoscopic ultrasound (EUS)-guided celiac plexus
neurolysis can be utilized for pain management in ampullary cancer.
Palliative RT with or without chemotherapy or high-intensity focused
ultrasound (HIFU) can also be utilized for severe pain refractory to
analgesic therapy, although the recommendation for HIFU is only
supported by a small number of observational studies.*°

Guidelines Update Methodology

The complete details of the Development and Update of the NCCN
Guidelines are available at www.NCCN.org.

Literature Search Criteria and Guidelines Update
Methodology

Prior to the update of this version of the NCCN Guidelines for Ampullary
Adenocarcinoma, an electronic search of the PubMed database was
performed to obtain key literature published since the previous Guidelines
update, using the following search term: “ampullary cancer” OR “ampullary
adenocarcinoma.” The PubMed database was chosen because it remains
the most widely used resource for medical literature and indexes peer-
reviewed biomedical literature.

The search results were narrowed by selecting studies in humans
published in English. Results were confined to the following article types:
Clinical Trial, Phase IlI; Clinical Trial, Phase 1V; Guideline; Practice
Guideline; Randomized Controlled Trials; Meta-Analysis; Multicenter
Study; Systematic Reviews; and Validation Studies. The data from key
PubMed articles as well as articles from additional sources deemed
relevant to these guidelines as discussed by the Panel during the
Guidelines update have been included in this version of the Discussion
section. Recommendations for which high-level evidence is lacking are
based on the Panel’s review of lower-level evidence and expert opinion.

Sensitive/Inclusive Language Usage

NCCN Guidelines strive to use language that advances the goals of
equity, inclusion, and representation.3” NCCN Guidelines endeavor to use
language that is person-first; not stigmatizing; anti-racist, anti-classist, anti-
misogynist, anti-ageist, anti-ableist, and anti-weight-biased; and inclusive
of individuals of all sexual orientations and gender identities. NCCN
Guidelines incorporate non-gendered language, instead focusing on
organ-specific recommendations. This language is both more accurate
and more inclusive and can help fully address the needs of individuals of
all sexual orientations and gender identities. NCCN Guidelines will
continue to use the terms men, women, female, and male when citing
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statistics, recommendations, or data from organizations or sources that do
not use inclusive terms. Most studies do not report how sex and gender
data are collected and use these terms interchangeably or inconsistently.
If sources do not differentiate gender from sex assigned at birth or organs
present, the information is presumed to predominantly represent cisgender
individuals. NCCN encourages researchers to collect more specific data in
future studies and organizations to use more inclusive and accurate
language in their future analyses.

Genetics of Ampullary Cancer

Important genomic similarities and differences between ampullary cancer
and other periampullary cancers exist. For example, the frequency of
KRAS mutations seems to be comparable between ampullary cancer3?33
and duodenal cancer343%; however, it is much higher in pancreatic cancer
(~30% to 40% vs. ~90%3°). KRAS mutations have been suggested to be
predictive of outcomes in ampullary cancer; however, their prognostic
value over histologic subtype is questionable.?233 Although KRAS
mutations appear more frequently in pancreatobiliary subtypes, the
distribution across ampullary cancer subtypes is unclear since present
studies include very small numbers of patients with different histologic
subtypes.

Other somatic alterations that have been reported in ampullary cancer
include mutations in APC, TP53, CDKN2A, DPC4, ELF3, PIK3CA,
SMAD4, and HERZ2 amplifications, and microsatellite instability (MSI).37-41
Pathogenic mutations reported include BRCA1/2, ATM, RAD50, and
MUTYH.3*42 A genomic classification study using a large dataset of 3411
patients with periampullary cancers found high concordance between
histologic ampullary cancer subtypes and their respective genomic
categories. Specifically, the pancreatobiliary subtype has genomic
signature similar to pancreatic adenocarcinoma, which is characterized by
a high incidence of KRAS mutations. The intestinal subtype has genomic

signature similar to colorectal adenocarcinoma and is characterized by
mutations in APC and PI3KCA, higher tumor mutational burden (TMB),
and DNA mismatch repair (MMR) deficiency (dAMMR). There was
significant genomic heterogeneity within each histologic subtype.*3

There are many targeted agents currently approved by the U.S. Food and
Drug Administration (FDA) for a variety of cancers or that are under
clinical development and testing. Future investigations into the genomic
landscape of ampullary cancer might have significant implications in the
selection of appropriate targeted therapies for specific subtypes.

Clinical Presentation and Workup

The workup for patients presenting with clinical suspicion of ampullary
neoplasm consists of pancreatic protocol CT (abdomen and pelvis),
followed by esophagogastroduodenoscopy (EGD; with a side-viewing
endoscope) with or without EUS with biopsy and colonoscopy (if not
previously performed). The workup for patients diagnosed with
noninvasive ampullary neoplasms, with or without high-grade dysplasia,
should be similar to those with periampullary duodenal adenomas.

Endoscopic biopsies of ampullary adenocarcinoma have shown poor
diagnostic accuracy, with high false-negative rates reported (~20% to
40%). The presence of adenocarcinoma within an adenoma can be
missed by endoscopic biopsies; the final pathologic analyses have at
times reported adenocarcinoma foci in what were initially diagnosed as
ampullary adenomas.*+4° EUS and CT are commonly used imaging
techniques in the initial diagnosis and subsequent staging of ampullary
neoplasms, with EUS noted as the more specific and sensitive modality in
several small, single-institution, prospective studies.5-%%

MS-4



National

WOl Cancer
Network®

comprehensive NCCN Guidelines Version 2.2026
Ampullary Adenocarcinoma

Ampullary Adenoma

Ampullary adenomas are benign tumors that can arise sporadically or in
the setting of hereditary polyposis syndromes such as familial
adenomatous polyposis. Ampullary adenomas can potentially undergo
malignant transformation and result in ampullary adenocarcinomas;
however, the exact course and rate of transformation are still unclear.%6-58

The Panel recommends that ampullary adenoma be removed
endoscopically. However, if endoscopic removal is not possible then
pancreatoduodenectomy can be performed. If adenocarcinoma is found in
tissue that is excised, the Panel recommends treating adenocarcinomas
as described in the next section. Patients with ampullary adenoma and
negative margins following endoscopic removal should be endoscopically
observed. Patients with positive margins after endoscopic removal can be
re-excised or have surgical ampullectomy or pancreatoduodenectomy.
Patients with positive margins after ampullectomy can further have
pancreatoduodenectomy. Patients who undergo adenoma resection via
pancreatoduodenectomy do not need surveillance. All patients undergoing
endoscopic removal or surgical ampullectomy should undergo endoscopic
surveillance.

There is some debate regarding the optimal management of ampullary
adenoma since some cases exhibit foci of occult adenocarcinoma. A few
studies have attempted to put forth criteria for endoscopic removal of
benign ampullary neoplasms.>%6° The Panel recommends that ampullary
adenomas without suspicion of adenocarcinoma be safely removed
endoscopically, including those with high-grade dysplasia. Depending on
the size and extent of invasion, ampullary adenomas might require
multiple rounds of resection and more than one surgical technique for
complete removal.®1-63 All three techniques—endoscopic resection,
surgical ampullectomy, and pancreatoduodenectomy—have been shown
to be effective in removing ampullary adenomas in retrospective

studies.*445:4864-66 |n particular, endoscopic resection, also interchangeably
referred to as endoscopic papillectomy or endoscopic ampullectomy, has
been shown to be effective and safe in patients with ampullary adenomas.
The reported recurrence rates are between 6% and 40%, with varying
lengths of follow-up with most patients undergoing successful endoscopic
resection.*460.6267-71 Commonly reported complications include
hemorrhage, perforation, and pancreatitis.6267:6870.72 The Panel
recommends that endoscopic removal of ampullary adenomas be
performed at high-volume tertiary centers and that ampullectomy be
performed at surgical centers with expertise.

Studies directly comparing the three resection techniques are scant and
mostly retrospective.t16372 A study (n = 137) comparing all three
modalities with surveillance found that endoscopic resection was
associated with higher residual and recurrent tumor rates than
pancreatoduodenectomy (27.6% vs. 0% and 17.2% vs. 0%, respectively)
but fewer adverse events (AEs) (10.2% vs. 29%). This study contained too
few surgical ampullectomies (n = 4) to be able to draw any meaningful
conclusions.”? Another study directly comparing endoscopic resection and
surgical ampullectomy (n = 109) reported no difference in mortality, margin
positivity, and re-excision rates. However, endoscopic resection was
significantly associated with lower morbidity (18% vs. 42%; P = .006) and
readmission rates (16% vs. 34%; P = .03).%3 In a study including 180
patients with ampullary adenomas, endoscopic resection was associated
with a greater risk of recurrence than operative resection (32% vs. 3%; P =
.006) but lower rates of complication (58% vs. 29%; P < .001).6" A meta-
analysis, which included five studies and a total of 466 patients with
ampullary adenomas, concurred that surgical treatment had a lower
recurrence rate (risk difference [RD], 0.10; 95% CI, —0.01 to 0.19) than
endoscopic resection; however, no difference in complication rates was
found (RD, -0.15; 95% ClI, —0.53 to 0.23).72 Overall, endoscopic resection
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seems to be associated with more recurrences, but is generally safer than
surgical procedures.

Ampullary Adenocarcinoma

Patients presenting with ampullary adenocarcinoma should receive further
workup consisting of chest CT, pancreas protocol CT of abdomen/pelvis,
liver function tests, and detection of baseline CA 19-9 and
carcinoembryonic antigen (CEA). These guidelines derive their pancreatic
cancer radiology reporting template from the NCCN Guidelines for
Pancreatic Adenocarcinoma (available at wwvw.NCCN.org). Endoscopic
retrograde cholangiopancreatography (ERCP)/percutaneous transhepatic
cholangiography (PTC) can be considered as clinically indicated.
ERCP/PTC has been used frequently in the evaluation of ampullary
neoplasms and can provide additional diagnostic capability beyond what
EGD/EUS and CT can offer, albeit with increased morbidity and even
morta|ity_47,52,62,64,74

If the workup does not show metastatic disease, then patients may
undergo MRI evaluation as clinically indicated for indeterminate liver
lesions. PET/CT may be used when MRI cannot be performed (eg,
pacemaker-dependent patient). If the workup shows metastatic disease,
then biopsy confirmation, preferably from a metastatic site, is
recommended. Core biopsy is recommended, if possible, to obtain
adequate tissue for molecular testing or other ancillary studies. If possible,
after primary or metastatic tumor biopsy, histologic subtyping of the tumor
as pancreatobiliary, intestinal, or mixed should be performed.

Multidisciplinary consultation is warranted and the expertise review
including diagnostic imaging, interventional endoscopy, medical oncology,
radiation oncology, surgery, pathology, geriatric medicine, genetic
counseling, and palliative care should be considered. A registered dietitian

can also be consulted (see NCCN Guidelines for Older Adult Oncology
and NCCN Guidelines for Palliative Care; available at www.NCCN.org).

Genetic testing for inherited mutations is recommended for any patient
with confirmed ampullary cancer or positive family history of cancer, using
comprehensive gene panels for hereditary cancer syndromes. Genetic
counseling is recommended for patients who test positive for a pathogenic
mutation (ATM, BRCA1, BRCA2, CDKN2A, MLH1, MSH2, MSH6, PALB2,
PMS2, STK11, and TP53) or for patients with a positive family history of
cancer, regardless of mutation status.

Tumor/somatic molecular profiling, preferably using a next-generation
sequencing (NGS) assay, is recommended for patients with metastatic
disease who are candidates for anti-cancer therapy to identify clinically
actionable and/or emerging alterations, if clinically indicated. These
alterations include, but not limited to: fusions (ALK, NRG1, NTRK, ROS1,
FGFR2, and RET), mutations (BRAF, BRCA1/2, KRAS, and PALB?2),
amplifications (HER2), MSI, dMMR, or TMB using comprehensive
genomic profiling via an FDA-approved and/or validated NGS-based
assay and HERZ2 overexpression via IHC + FISH. RNA sequencing assays
are preferred for detecting RNA fusions, because gene fusions are better
detected by RNA-based NGS. Testing on tumor tissue is preferred;
however, cell-free DNA testing can be considered if tumor tissue testing is
not feasible.

Treatment of Ampullary Adenocarcinoma

Treatment of Localized Disease

The first line of treatment for localized ampullary adenocarcinoma usually
involves surgery (preferred), primarily pancreatoduodenectomy. Tissue is
obtained to determine the pathologic stage of the tumor, completeness of
resection, and other histopathologic features that impact prognosis and
clinical management. Decisions about diagnostic management and
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resectability should involve multidisciplinary consultation at a high-volume
center with reference to appropriate high-quality imaging studies to
evaluate the extent of disease. Biliary stent placement is not routinely
recommended prior to planned surgery; however, a stent may be
considered for symptoms of cholangitis/fever or severe symptomatic
jaundice (intense pruritus), or if surgery is being delayed for any reason,
including neoadjuvant therapy.

Neoadjuvant systemic therapy with or without subsequent chemoradiation
can be considered, particularly in patients with high-risk features. High-risk
features include equivocal or indeterminate imaging findings, markedly
elevated CA 19-9 and CEA, large primary tumors, large regional lymph
nodes, excessive weight loss, and extreme pain. There is limited evidence
to recommend specific neoadjuvant regimens off-study, and practices vary
with regard to the use of chemotherapy and chemoradiation. After
neoadjuvant therapy and stent placement, pancreatic protocol CT or MRI
is recommended, followed by surgery in case of resectable disease.
Locally advanced disease in the current version is treated similar to
metastatic disease.

All resected ampullary cancers can receive adjuvant treatment. The
initiation of adjuvant systemic therapy is recommended within 12 weeks of
surgery if the patient is medically fit. Patients who have received
neoadjuvant chemotherapy or chemoradiation may be candidates for
additional chemotherapy (or chemoradiation if none was delivered
neoadjuvantly) following surgery and multidisciplinary review. The
adjuvant therapy options are dependent on the response to neoadjuvant
therapy and other clinical considerations. Total duration of systemic
therapy is typically 6 months. The recommendations for each disease
stage are as follows: 1) stage I: systemic therapy or observation; 2) stage
II: systemic therapy with or without subsequent chemoradiation or
observation; and 3) stage lll: systemic therapy with or without subsequent

chemoradiation. After adjuvant therapy, patients should undergo
surveillance every 3 to 6 months for 2 years, then every 6 to 12 months for
up to 5 years or as clinically indicated. During surveillance, history and
physical examination, chest CT and CT or MRI of the abdomen and pelvis
with contrast, and CEA and/or CA 19-9 measurements are recommended.

Surgical Techniques

Pancreatoduodenectomy is the surgical technique for removal of primary
ampullary adenocarcinoma, with reported postoperative 5-year survival of
32% to 78%.46811.15.75-78 The reported morbidity and mortality rates for this
procedure range from 27% to 59% and 2% to 10%, respectively.4584866.75-
80 |t should be noted that most studies are small, retrospective, and
combine results for benign with malignant ampullary neoplasms or
ampullary cancers with other periampullary cancers. Prognostic factors for
survival and recurrence include lymphovascular invasion, perineural
invasion, tumor size and stage, ulceration, differentiation, presence and
extent of lymph node metastasis, resection margin status, as well as CEA
and CA 19-9 levels.4681266.76.80-83 However, data vary widely across
studies on each of these parameters. For example, perineural invasion is
not always documented on the pathology report and thus is not included in
many analyses. Studies that did include perineural invasion found that
association with recurrence and/or survival, at least when univariate
analyses was performed.*+12828485 Bettschart et al (n = 70) reported a
median survival of 18.7 versus 51.9 months for cancers with and without
perineural invasion, respectively (P =.001)." Song et al (n = 89) reported
5-year survival rates of 36.8% versus 72.1% in those with and without
perineural invasion, respectively (P < .001).8 Studies have reported
contradictory associations of recurrence/survival with CEA or CA 19-
9.8.1281,82.86 Dye to lack of consistent data, the prognostic utility of these
markers remains controversial.
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The impact of histologic subtype on surgical outcome is, perhaps, even
more understudied. Park et al (n = 93) demonstrated that among patients
who developed early recurrence (defined as within 6 months of surgery;
disease-free survival [DFS] = 4.2 months), the pancreatobiliary subtype
recurred early compared to the intestinal subtype (71.4% vs. 28.6% early
recurrences; P = .001). However, this might be due to a higher number of
patients with advanced T stage and lymph node metastases in the
pancreatobiliary subtype.* Bolm et al reported median OS after
pancreatoduodenectomy to be statistically significant between
pancreatobiliary/mixed subtype versus intestinal subtype (118 months vs.
156 months; univariate analysis, P = .003).%” Thus far, evidence is not
definitive on whether histologic subtypes are independent prognostic
factors for outcomes.

Studies have reported lymph node positivity in 30% to 67% of patients with
ampullary adenocarcinomas undergoing
pancreatoduodenectomy.6.848.66.82,8588.89 Adequate lymph node
assessment may be more challenging after neoadjuvant therapy, but the
panel consensus is assessment of at least 12 lymph nodes..%-92 Survival
was significantly better for node-negative versus node-positive disease in
several studies, with a couple of exceptions where <100 patients were
included.>#4866.75-77,79.82 A |arge population-based study that included 1301
patients who underwent resection for ampullary cancer reported
significantly higher 5- and 10-year disease-specific survival (DSS) for
node-negative versus node-positive disease (59.4% vs. 28.4%; P < .001
and 54.1% vs. 21.9%; P < .001, respectively).”® Increased number of
positive lymph nodes is associated with diminished survival. In a small
study (n = 34), cumulative 5-year survival rates were reported to be 85%
with 0 positive nodes, 63% with 1 to 3 positive nodes, and 0% with =24
positive nodes (P < .0001).2° Factors such as tumor size, histologic grade,
perineural invasion, microscopic vessel invasion, depth of invasion, and
morphology have been associated with lymph node invasion.68% A study

(n = 450) noted that the risk of lymph node invasion increased with T
stage (T1, 28.0%; T2, 50.9%; T3, 71.7%; T4, 77.3%; P < .001).%6 Another
study (n = 259) reported similar results, with lymph node positivity rates at
11.3%, 28.4%, 43.8%, and 100% for T1, T2, T3, and T4 tumors,
respectively.®

There are few studies directly comparing pancreatoduodenectomy and
surgical ampullectomy. A large study (n = 450; pancreatoduodenectomy =
435, ampullectomy = 15) that included both ampullary adenomas and
ampullary adenocarcinomas reported no statistical difference in morbidity
(52.2% vs. 33.3%) or mortality (2.1% vs. 0%) between the two
procedures.% The number of ampullectomies in this study, however, was
too small to draw a meaningful conclusion. A smaller study (with 63
pancreatoduodenectomies and 26 ampullectomies) demonstrated that
those who underwent pancreatoduodenectomy had more postoperative
complications, including significantly higher mean blood loss, longer
operative time, and more pancreatic fistula. There were also three deaths
with pancreatoduodenectomy versus no deaths with ampullectomy.
Patients who had pancreatoduodenectomy tended to present more
frequently with jaundice and large tumor size. There was no difference in
5-year OS (65.6% vs. 64.6%), but pancreatoduodenectomy resulted in
longer DFS (median months ~85 vs. ~40—; P = .025).8% Overall,
ampullectomy seems to result in lower morbidity and mortality, but is
associated with a higher recurrence rate.*® A few studies have attempted
to establish standard indications for ampullectomy in patients with
ampullary adenocarcinoma; however, the specific criteria remain to be
determined.549 Laparoscopic and robotic pancreatoduodenectomies have
become more widespread due to their potential for quicker recovery and
shorter hospital stays; however, how they compare to open
pancreatoduodenectomy remains to be investigated.'78.94-%7 Meta-
analysis and a multicenter international cohort study show that
perioperative outcomes including operative time, blood loss, and length of
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stay were better with laparoscopic procedures compared to open
pancreatoduodenectomies.%9°

Postoperatively, the rates of recurrence and time to recurrence vary widely
across studies. Recurrences have been reported as early as <6 months
and as late as 22.5 months after surgery.51281.84.88,100 The rates of
recurrence range between 28% and 55%, with distant recurrences making
up the majority (~80%) in many studies. For distant recurrences, the most
common site of metastasis is the liver (38%—65% of distant
recurrences).>81.84.88,100 Other sites of metastasis are the peritoneum, lung,
and bones. One study noted that while pancreatic invasion and tumor size
were predictive of locoregional recurrence, lymph node involvement was
the sole predictor for liver metastasis.®

Neoadjuvant Therapy

Very few studies have investigated neoadjuvant therapy in ampullary
cancer. Overall, the use of neoadjuvant therapy is low, varying between
1% and 4% of patients undergoing surgery.'0.192 |n the biggest study with
a total of 8688 patients with ampullary cancer, 175 of whom received
neoadjuvant therapy, no significant difference in OS was observed
between the neoadjuvant and the surgery-first groups (43 vs. 33 months,
respectively; P = .416). In this study patients who received neoadjuvant
therapy were more likely to be younger or have nodal metastases.’
These observations were recapitulated in two other studies.'%2193 Despite
no significant improvements in survival, neoadjuvant therapy led to
downstaging (15%—67% of tumors) and was associated with decreased
adjuvant chemotherapy or chemoradiation use.'%%1% These studies
emphasize the need for careful selection of patients who might benefit
from neoadjuvant therapy.

Neoadjuvant therapy options for pancreatobiliary/mixed-type ampullary
cancer include albumin-bound paclitaxel/gemcitabine,
capecitabine/gemcitabine, cisplatin/gemcitabine, and FOLFIRINOX (5-

FUl//irinotecan/leucovorin/oxaliplatin) or modified FOLFIRINOX
(mFOLFIRINOX). Chemoradiation after neoadjuvant therapy is an option
based on multidisciplinary tumor board discussions. The
recommendations for FOLFIRINOX or mFOLFIRINOX, albumin-bound
paclitaxel/gemcitabine, and cisplatin/gemcitabine are derived from the
NCCN Guidelines for Pancreatic Adenocarcinoma and NCCN Guidelines
for Biliary Tract Cancers (available at wvw.NCCN.org). Based on their
clinical expertise, the Panel added capecitabine/gemcitabine for
pancreatobiliary/mixed type ampullary cancer. The Panel notes that there
are no prospective randomized phase lll data supporting these
recommendations. The available evidence is derived from prospective or
randomized phase Il studies and retrospective data.*>'% For more
information on these studies, see the Discussion sections of the NCCN
Guidelines for Pancreatic Adenocarcinoma and the NCCN Guidelines for
Biliary Tract Cancers (available at www.NCCN.org).

Neoadjuvant therapy options for intestinal type ampullary cancer include
CapeOx (capecitabine/oxaliplatin), FOLFIRINOX, and FOLFOX (5-FU/
/leucovorin/oxaliplatin). All of these regimens can be potentially followed
by chemoradiation based on multidisciplinary tumor board discussion.
These regimens are derived based on recommendations from the NCCN
Guidelines for Colon Cancer and the NCCN Guidelines for Small Bowel
Adenocarcinoma (available at www.NCCN.org), which are based on high-
level evidence, phase Ill randomized data from the neoadjuvant FOXTROT
trial (FOLFOX, CapeOx) in localized colon cancer, TRIBE and TRIBE2
trials (FOLFOXIRI) for metastatic disease, and a phase Il study with
neoadjuvant FOLFOXIRI for localized colon cancer.’'''3 For more
information on these studies, see the Discussion section of the NCCN
Guidelines for Colon Cancer (available at www.NCCN.org).
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Adjuvant Therapy

Adjuvant therapy is frequently utilized after curative resection in ampullary
cancer, most often in the form of chemotherapy. Radiotherapy can also be
used in the adjuvant setting, often in combination with chemotherapy.''*
The Panel recommends that adjuvant systemic therapy can be initiated
within 12 weeks of surgery based on the patient factors. Following surgery
and a multidisciplinary review, patients who have received neoadjuvant
chemoradiation or chemotherapy may be candidates for additional
chemotherapy based on regimens administered neoadjuvantly. The Panel
notes that chemotherapy should be given prior to the administration of
chemoradiation, if chemoradiation is being considered due to positive or
close margins. Most adjuvant therapy studies in ampullary
adenocarcinoma are retrospective in nature. In a large analysis of National
Cancer Database (NCDB) data (n = 4190), both adjuvant chemotherapy (n
= 880) and adjuvant chemoradiation (n = 670) were associated with
improved OS compared to observation (n = 2640). In an initial analysis,
median OS in the adjuvant chemotherapy group and the observation
group were 47.2 and 35.5 months, respectively (hazard ratio [HR], 0.82; P
<.01). In the second analysis, median OS in the adjuvant chemoradiation
group and the observation group were 38.1 months and 31.0 months,
respectively (HR, 0.84; P = .02). Disease with high-risk features, such as
higher T and N stages, seemed to benefit from both adjuvant
chemotherapy and chemoradiation.® Two large meta-analyses studies (n
= 71 studies and 8280 patients and n = 10 studies and 3361 patients),
along with many smaller retrospective studies, show that adjuvant therapy,
whether chemotherapy, radiotherapy, or chemoradiation, is clinically
beneficial for resected ampullary cancers.26:86.87.104.116-118 Certain studies
specifically document the usefulness of adjuvant therapy for patients with
lymph node involvement.'4117.11® Narang et al (n = 186) demonstrated that
in patients with lymph node involvement, adjuvant chemoradiation was
associated with longer OS (median OS, 32.1 vs. 15.7 months; HR, 0.47; P
=.004) compared to observation. In this study, adjuvant therapy was more

likely used for higher T stage, lymph node involvement, and close or
positive margins.''* Kamarajah et al (n = 1106) showed that adjuvant
radiotherapy for N2 disease improved both DSS (median, 27 vs. 19
months; P =.0044) and OS (median, 23 vs. 17 months; P = .0091).""7
Interestingly, Bolm et al (n = 214) reported that adjuvant therapy
(gemcitabine, gemcitabine + oxaliplatin, capecitabine, FOLFOX,
chemoradiation, or unknown regimen) was beneficial for the
pancreatobiliary subtype (improved median OS, 85 vs. 65 months for
observation; P = .005) but not the intestinal subtype.?’

Despite several reports showing the benefit of adjuvant therapy, there also
exist studies demonstrating that adjuvant therapy has no effect on
recurrence and survival outcomes.>%120-126 |n these studies, adjuvant
therapy was more frequently used in patients with more advanced disease
(poorly differentiated, higher T/N stage). In a retrospective study (n = 475),
no OS or relapse-free survival (RFS) benefit was noted with adjuvant 5-FU
+ leucovorin-based chemotherapy compared to observation, even after
stratification by TNM stage. The intestinal subtype, but not the
pancreatobiliary/mixed subtype, seemed to benefit from adjuvant therapy
compared to observation (5-year OS, 83.7% vs. 33.2%; P = .015; and
RFS 46.5% vs. 24.9%; P = .035).22 Another study showed that adjuvant
chemoradiation (5-FU plus 50.4 Gy) slightly improved survival for patients
with cancers with perineural invasion versus observation (30.4 vs. 12.5
months; P =.08).%6

Adjuvant therapy options for pancreatobiliary/mixed subtype include 5-
FU/leucovorin (category 1), gemcitabine (category 1), capecitabine,
capecitabine/gemcitabine, cisplatin/gemcitabine, FOLFOX or CapeOx, and
mFOLFIRINOX. Based on the same data, the Panel recommends 5-
FU/leucovorin (category 1), capecitabine, and FOLFOX or CapeOx as
adjuvant therapy options for intestinal subtype.
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The recommendations for 5-FU/leucovorin and gemcitabine are based on
results of the ESPAC-3 trial.?’ In this phase lll, randomized, open-label
trial, patients with ampullary, bile duct, or other periampullary cancers
were randomized to 5-FU/leucovorin (n = 100), gemcitabine (n = 92), or
observation (n = 105). The median survival for each arm was 57.8, 70.8,
and 40.6 months, respectively. Statistical comparisons between treatment
arms were not reported for individual cancer types. When data for all 3
cancer types were combined, there was no significant difference in
survival between treatment arms, but the HR for chemotherapy compared
to observation was significant (P = .03). The rate of treatment-related
serious AEs was higher in those receiving 5-FU/leucovorin than in those
receiving gemcitabine (49% vs. 30%; P = .002). Based on the high level of
evidence presented in this study, the Panel assigned a category 1
designation to 5-FU/leucovorin and gemcitabine for the adjuvant treatment
of resected ampullary adenocarcinoma. The recommendation for
gemcitabine is also based on data from CONKO-001 investigating
adjuvant therapy in pancreatic cancer.'?’

The recommendation for capecitabine/gemcitabine is based on
extrapolation of data from ESPAC-4.'28 ESPAC-4, a phase llI,
randomized, open-label trial, tested gemcitabine monotherapy or
capecitabine/gemcitabine as adjuvant treatment for resected pancreatic
cancer. A total of 730 patients were included in the final analysis, 366 in
the gemcitabine arm and 364 in the capecitabine/gemcitabine arm. The
median OS was 25.5 months and 28 months in the gemcitabine and
gemcitabine + capecitabine arm, respectively (P = .032). While 54% of
patients in the monotherapy group experienced any grade 3—4 AEs, this
rate was 63% in the combination arm.

The recommendation for cisplatin/gemcitabine is extrapolated from a
phase Il randomized trial that enrolled 410 patients with advanced biliary
tract cancer.'” Ampullary cancers were included, but the exact number

was not reported. Patients with locally advanced or metastatic disease
were randomly assigned to receive either cisplatin/gemcitabine (n = 204)
or gemcitabine monotherapy (n = 206). The median OS and median
progression-free survival (PFS) were significantly longer in the
combination group versus the monotherapy group: OS, 11.7 vs. 8.1
months; P < .001 and PFS, 8.0 vs. 5.0 months; P < .001, respectively. The
rates of any grade 3—4 AEs were similar between the 2 arms (70.7% vs.
68.8% for combination and single agent, respectively).
Cisplatin/gemcitabine was not tested in the adjuvant setting in this trial, but
other smaller trials tested adjuvant cisplatin/gemcitabine after surgery for
biliary cancers.30.131

The recommendation for CapeOx is extrapolated from a phase Il trial that
enrolled a total of 31 patients with advanced small bowel and ampullary
cancers, 12 of whom had ampullary cancer.'3? All patients had metastatic
or unresectable tumors and had not received prior systemic
chemotherapy. All patients in this trial received CapeOx. The overall
response rate was 50%, and the median OS was 20.4 months. CapeOx
was not tested in the adjuvant setting in this trial. The Panel deems
FOLFOX a reasonable alternative to CapeOx based on clinical experience
with these agents in periampullary cancers. In addition, the
recommendation of FOLFOX or CapeOx adjuvant therapy for intestinal
type ampullary cancers is also derived from trials testing these agents in
colon cancer.133.134

The recommendation for capecitabine is based on extrapolation of data
from BILCAP, a phase Ill randomized trial that enrolled 447 patients with
biliary tract cancer (cholangiocarcinoma or muscle-invasive gallbladder
cancer).' In this study, patients were randomly assigned to capecitabine
(n = 223) or observation (n = 224) after surgery. After a median follow-up
of 60 months, the median OS was statistically similar between the two
arms (51.1 vs. 36.4 months in the capecitabine vs. observation groups,
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respectively; P = .097). Serious AEs were observed in 21% of patients in
the capecitabine group and 10% of patients in the observation group. The
recommendation for capecitabine adjuvant therapy for intestinal type
ampullary adenocarcinoma is derived from the X-ACT study in colon
cancer.36

The recommendation for mFOLFIRINOX is based on extrapolation of data
from the phase Ill PRODIGE 24/CCTG PA.6 randomized trial in resected
pancreatic cancer.'¥” Patients (n = 493) with pancreatic cancer were
randomly assigned postoperatively to receive mFOLFIRINOX (n = 247) or
gemcitabine (n = 246). The median PFS and median OS were significantly
longer in the mFOLFIRINOX group compared to the gemcitabine group
(21.6 vs. 12.8 months; P < .001; and 54.4 vs. 35.0 months; P = .003,
respectively). The rate of grade 3—4 AEs was higher in the mFOLFIRINOX
group (75.9% vs. 52.9%).

Chemoradiation

The Panel recommendations for chemoradiation in ampullary
adenocarcinoma are similar to those in the NCCN Guidelines for
Pancreatic Adenocarcinoma, NCCN Guidelines for Biliary Tract Cancers,
and NCCN Guidelines for Small Bowel Adenocarcinoma (available at
www.NCCN.orq). Capecitabine + concurrent RT and 5-FU + concurrent
RT are options for pancreatobiliary, mixed, and intestinal types, while
gemcitabine + concurrent RT is recommended for pancreatobiliary type
only. All three regimens have been investigated in the adjuvant setting in
small, retrospective, and single-institutional studies.?6:86:104.114,115,118,126 5_
FU-based chemoradiation regimens were commonly used in these
studies. An analysis of data from NCDB in which patients received
adjuvant chemotherapy (n = 870) or adjuvant chemoradiation (n = 669)
revealed that adjuvant chemotherapy use increased (9%—-32% between
2004-2005 and 2012-2013) during the same time that adjuvant
chemoradiation use decreased (20%—12%).""™ Contradictory studies exist

with respect to the usefulness of adjuvant chemoradiation in patients with
ampullary cancer.86:104.114,115126 A gystematic review and meta-analysis of
10 retrospective studies, including 3361 patients with ampullary cancer,
looked at adjuvant RT delivered with concurrent chemotherapy (mostly 5-
FU). Adjuvant chemoradiation significantly reduced the risk of death (HR,
0.75; P =.01).8 Several studies show that adjuvant chemoradiation
particularly benefits patients who have node-positive disease.'4118119 A
phase lll, randomized EORTC trial tested adjuvant chemoradiation with 5-
FU versus observation after surgery in patients with pancreatic head and
periampullary cancers. Of the 103 patients assigned to the observation
arm, 57 had pancreatic cancer, 44 had periampullary cancer, and 2 were
unknown; of the 104 patients assigned to the treatment arm, 55 had
pancreatic cancer, 48 had periampullary cancer, and 1 was unknown. The
number of patients with ampullary cancer was not reported in this study.
The final analysis showed no significant difference in median or 2-year
survival rates between the two arms.'3 There is more high-level evidence
on chemoradiation in the setting of pancreatic cancer, such as data from
ESPAC-1, which can be extrapolated to ampullary cancer.'®® For more
information on these studies, see the Discussion section of the NCCN
Guidelines for Pancreatic Adenocarcinoma (available at www.NCCN.orq).

Treatment of Metastatic Disease

Patients diagnosed with metastatic ampullary adenocarcinomas should
obtain genetic testing for hereditary mutations and molecular profiling of
tumor tissue, if not previously done. Chemoradiation may be used for
palliative indications. For select patients with oligometastatic disease and
response/stable disease to systemic therapy, local-directed therapy to liver
or lung metastases may be considered after multidisciplinary tumor board
review. Patients with poor performance status (PS) should also receive
palliative and best supportive care or palliative RT.
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First-Line Systemic Therapy

For pancreatobiliary/mixed type ampullary cancer with good and
intermediate PS, the Panel included albumin-bound
paclitaxel/gemcitabine, capecitabine/gemcitabine, cisplatin/gemcitabine,
cisplatin/durvalumab/gemcitabine, and FOLFOX. For good PS 0-1 only
the Panel also recommends FOLFIRINOX/mFOLFIRINOX, and
NALIRIFOX (5-FU/liposomal irinotecan/leucovorin/oxaliplatin). The
recommendations for these regimens are derived from the NCCN
Guidelines for Pancreatic Adenocarcinoma and the NCCN Guidelines for
Biliary Tract Cancers (available at www.NCCN.org), with the Panel adding
FOLFOX based on their clinical experience. These recommendations are
mostly based on phase Il/lll randomized data for albumin-bound
paclitaxel/gemcitabine,° capecitabine/gemcitabine, 4
cisplatin/gemcitabine,'?® cisplatin/durvalumab/gemcitabine,'#? and
FOLFIRINOX/mFOLFIRINOX.43.144 For more information on these
studies, see the Discussion section of the NCCN Guidelines for Pancreatic
Adenocarcinoma and NCCN Guidelines for Biliary Tract Cancers
(available at www.NCCN.org). For pancreatobiliary/mixed type ampullary
cancer with poor PS, simplified formulations of certain regimens can be
utilized; however, providing palliative and best supportive care are
preferred.

For intestinal type ampullary cancer, all recommendations are derived
from the NCCN Guidelines for Colon Cancer (available at
www.NCCN.org). Most of the recommendations are based on phase Il/lI,
randomized data for CapeOx + bevacizumab,® FOLFIRI (5-
FU//irinotecan/leucovorin) * bevacizumab, ¢ FOLFIRINOX *
bevacizumab,#” and FOLFOX + bevacizumab.4>148 While all of these
options are appropriate for patients with good and intermediate PS, 5-FU
+ leucovorin and capecitabine are considered appropriate options for
those with intermediate PS, with the same rationale of reducing toxicity.
150 For poor PS, the systemic therapy options include capecitabine and 5-

FU/leucovorin. For more information on these studies, see the Discussion
section of the NCCN Guidelines for Colon Cancer (available at
www.NCCN.orqg). Due to the controversial role and scant available data for
anti-EGFR therapies in KRAS wild-type small bowel cancers or for right-
sided colon cancers, the Panel does not recommend using anti-EGFR
therapies for KRAS wild-type ampullary adenocarcinomas of intestinal
subtype.

In addition to chemotherapy recommendations, pembrolizumab is a
recommended option for all ampullary adenocarcinomas with MSI-H,
dMMR, or TMB-H (=10 mut/Mb), and ipilimumab + nivolumab is a
recommended option for MSI-H, dMMR intestinal type ampullary
adenocarcinomas. However, due to higher toxicity of the nivolumab plus
ipilumumab combination, nivolumab monotherapy is recommended for
patients with poor PS. Patients can also receive entrectinib or larotrectinib
or repotrectinib if the tumors test positive for NTRK gene fusion.
Selpercatinib is also recommended for tumors with RET fusion positivity.
These options are applicable regardless of PS. With the exception of
ipilimumab + nivolumab, the rationale for which comes from the metastatic
colorectal cancer setting, the other regimens are supported by basket
trials that include many different cancer types. No ampullary cancer or a
very small number of periampullary cancers were included in these
studies. Therefore, cautious extrapolation of data from these studies to the
ampullary cancer setting is prudent.

The recommendation for pembrolizumab is supported by data from the
phase Il KEYNOTE-518 study, in which a total of 233 patients
representing 27 tumor types were treated with pembrolizumab after
disease progression with prior therapy.'®' The objective response rate was
34.3%, median PFS was 4.1 months, and median OS was 23.5 months.
The rate of grade 3-5 treatment-related AEs was 14.6%. No patient with
ampullary cancer was enrolled in this trial.
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The recommendation for ipilimumab + nivolumab is based on data in the
metastatic colorectal cancer setting, hence its suitability only for intestinal
type ampullary cancer.'? In the phase Il CheckMate 142 study, patients
with no prior treatment received ipilimumab + nivolumab until disease
progression. The objective response rate was 69%, while 2-year PFS and
2-year OS were 74% and 79%, respectively. The rate of grade 3—4
treatment-related AEs was 22%. This trial also included a cohort of
previously treated patients. In this group (n = 119), the objective response
rate was 55% and the 1-year PFS and 1-year OS were 71% and 85%,
respectively. The rate of grade 3—4 treatment-related AEs was 32%.'%3

The recommendations for larotrectinib and entrectinib are supported by
data from two phase |-l basket trials.’* 5 The first enrolled 55 patients,
including 4 with colon cancer, 2 with cholangiocarcinoma, and 1 with
pancreatic cancer, who were treated with larotrectinib. The overall
response rate was 75%, and neither the median duration of response nor
the median PFS was reached after a median follow-up of 9.9 months. >
The second basket trial enrolled 54 patients, including 4 with colorectal
cancer, 3 with pancreatic cancer, and 1 with cholangiocarcinoma.
Objective response was noted in 57% of patients and the median PFS and
median OS were 11 months and 21 months, respectively.'® Patients in
both of these trials had received prior systemic therapy. The FDA issued
accelerated approval for repotrectinib, another NTRK-based regimen, for
adult and pediatric patients 212 years with solid tumors that have NTRK
gene fusions, are locally advanced or metastatic or where surgical
resection is likely to result in severe morbidity, and that have progressed
following standard treatment or have no satisfactory alternative therapy. A
small number of patients with pancreatic adenocarcinoma were evaluated
in the TRIDENT trial; however no ampullary cancers were included.%

Selpercatinib, a kinase inhibitor, received accelerated approval from the
FDA based on treatment of RET fusion-positive non-small cell lung

cancer, medullary thyroid, and thyroid cancers. The recommendations are
based on the trial that included 11 patients with pancreatic
adenocarcinoma, at least 50% of whom had objective response rates.'®’

Based on the FDA approvals, dabrafenib + trametinib can be used as a
treatment option for BRAF V600E-mutated ampullary adenocarcinomas,
regardless of PS. NCI-MATCH Subprotocol H, an open-label study that
evaluated dabrafenib + trametinib in patients with solid tumors,
lymphomas, or multiple myeloma whose tumors harbored a BRAF V600E
mutation, the response rate was 37.9% (n = 29), with a median duration of
response of 25.1 months. With a median follow-up of 23 months, median
OS was 28.6 months and median PFS was 11.4 months.' ROAR, a
phase Il, open-label basket trial in patients with BRAF V600E-mutated rare
cancers showed that in 43 patients with BRAF V600E-mutated biliary tract
cancer, the response rate was 47% (by independent reviewer). Median
OS was 14 months and median PFS was 9 months.'%®

Treatment for Disease Progression

Patients with disease progression and good/intermediate PS should
preferably be enrolled in clinical trials. Alternative options are systemic
chemotherapy, or possibly targeted therapy based on molecular profiling
as clinically indicated, or palliative RT for severe pain refractory to
analgesic therapy. Patients with disease progression and poor PS should
receive palliative and best supportive care and be considered for systemic
therapy, targeted therapy based on molecular profiling as clinically
indicated, or palliative RT. For specific systemic therapy regimen
recommendations, see Principles of Systemic Therapy in the algorithm.
For anyone receiving therapy for disease progression, serial imaging is
recommended as indicated to assess disease response.

Systemic Therapy Options

In case of disease progression, the rule of thumb is that any regimen other

than the one used in the first-line setting is a possible option. In patients
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with good/intermediate PS and pancreatobiliary/mixed type ampullary
cancer previously treated with a gemcitabine-based regimen, a
fluoropyrimidine-based regimen is recommended for subsequent-line
therapy. Capecitabine,'®® CapeOx,'%" 5-FU/leucovorin,127:162,163 5_
FU/leucovorin/liposomal irinotecan, 162164165 FQLF|R|,166-169
FOLFIRINOX'° or mFOLFIRINOX and FOLFOX,'”"-175 and OFF (5-
FU/leucovorin/oxaliplatin)'®3176 are recommended options. Conversely, in
patients with good/intermediate PS and pancreatobiliary/mixed type
ampullary cancer previously treated with a fluoropyrimidine-based
regimen, a gemcitabine-based regimen is recommended for subsequent-
line therapy. Albumin-bound paclitaxel/gemcitabine,
capecitabine/gemcitabine, and gemcitabine can be used. In addition,
FOLFIRI'%6.167 or 5-FU/leucovorin/liposomal irinotecan'? can be tried in
case of no progression on prior irinotecan or oxaliplatin. In patients with
poor PS and pancreatobiliary/mixed type ampullary cancer,
gemcitabine,'® capecitabine,’®® or 5-FU/leucovorin'®21%3 can be used.
Some of these regimens have been added based on the Panel’s clinical
expertise.

In addition to these agents, cisplatin/gemcitabine for known
BRCA1/2/PALB2 mutations is recommended for patients with
good/intermediate PS. This recommendation is supported by data from a
phase Il randomized trial where 50 patients with previously untreated
pancreatic cancer with germline BRCA/PALB2 mutations were randomly
assigned to cisplatin/gemcitabine or cisplatin/gemcitabine/veliparib. The
response rate was 74.1% and 65.2% for each arm, respectively; median
PFS was 10.1 months and 9.7 months, and median OS was 15.5 months
and 16.4 months, respectively.'””

Similar to recommendations for the first-line setting, all of the
recommendations for the subsequent-line setting are derived from phase
II/1ll data in pancreatic cancer or biliary cancer, with the exception of the

reference for FOLFIRINOX, which is an exploratory analysis of the
MPACT trial.'”° For more information on these studies, see the Discussion
sections of the NCCN Guidelines for Pancreatic Adenocarcinoma and
NCCN Guidelines for Biliary Tract Cancers (available at wvw.NCCN.orq).

For patients with good PS and intestinal type ampullary cancer, FOLFIRI
bevacizumab is a possible subsequent-line option for patients previously
treated with an oxaliplatin-based regimen. Capecitabine * bevacizumab,
CapeOx + bevacizumab, 5 5-FU/leucovorin + bevacizumab, or FOLFOX %
bevacizumab'45148 can be used for patients with intermediate PS and
previously treated with an irinotecan-based regimen. For patients with
poor PS and intestinal type ampullary cancer, palliative/best supportive
care are preferred; however, capecitabine or 5-FU/Leucovorin are also
options. Similar to recommendations for the first-line setting, all of the
recommendations for the subsequent-line setting are derived from phase
I1/11l data in colon cancer. For more information on these studies, see the
Discussion section of the NCCN Guidelines for Colon Cancer (available at
www.NCCN.org).

Targeted therapy regimens recommended in the first-line setting are also
possible options for disease progression. They are similar to
recommendations for metastatic disease (see algorithm for specific
regimens). Trials demonstrating the efficacy of these regimens included all
or a portion of patients who had received and progressed on prior
systemic therapy. 151:153-155,157-159

Furthermore, dostarlimab-gxly is recommended for patients with any PS in
tumors with MSI-H or dMMR. This recommendation is based on results of
a phase | basket study where a total of 209 patients, including 99 with
gastrointestinal cancer (69 with colorectal cancer), received dostarlimab-
gxly until disease progression or discontinuation. The objective response
rate was 41.6%.178
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Additionally, HER2 overexpression occurs in 13% of ampullary cancers,
and HER2 targeting is relevant. In 2024, the FDA granted accelerated
approval to fam-trastuzumab deruxtecan-nxki for adult patients with
unresectable or metastatic HER2-positive (IHC3+) solid tumors who
have received prior systemic treatment and have no satisfactory
alternative treatment options. The DESTINY-PanTumor2 trial included a
total of 25 patients (all with good PS) with advanced or metastatic
pancreatic cancer, with <20% of patients having tumors that expressed
IHC 3+ HER2."7° In this trial, 16 patients with BTCs with HER IHC3+
expression, the investigator-assessed ORR, median OS, and median PFS
were 56.3%, 12.4 months, and 7.4 months, respectively. The median OS
and PFS were 7.1 months (95% Cl, 4.7%—14.6%), 5.1 months (95% CI,
3.0%—7.3%), respectively in 22 evaluable patients with HER2-positive
advanced BTCs in the HERB trial.’® In patients with advanced colon
cancer and HER2 expression (IHC 3+ or IHC 2+/ISH+) the primary
endpoint of ORR was 45.3%, with one complete response and 23 partial
responses.’®! Given the similarity between ampullary adenocarcinoma
and biliary tract tumors along with intestinal subtypes addressed in these
guidelines, the Panel recommends fam-trastuzumab as a subsequent
therapy option only for patients with good PS and HER2 IHC 3+
expression.

Palliative and Best Supportive Care

The recommendations for palliative and best supportive care are the same
as those for pancreatic adenocarcinoma (see Discussion section in the
NCCN Guidelines for Pancreatic Adenocarcinoma, available at
www.NCCN.org).

Summary

In summary, these guidelines discuss primary treatment for ampullary
adenomas and adenocarcinomas, which consist of appropriate surgical,
RT, and systemic therapy options including neoadjuvant, adjuvant, and
subsequent lines of therapy.
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