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Abstract
During JADPRO Live Virtual 2020, Kristen O’Hagan, ANP-BC, MS, 
AOCNP®, provided an overview of rare gastrointestinal tumors, their 
presentation, and current treatment algorithms. Ms. O’Hagan also dis-
cussed the advanced practitioner’s role in managing these diseases. 

During JADPRO Live 
Virtual 2020, Kristen 
O’Hagan, ANP-BC, MS, 
AOCNP®, of Memorial 

Sloan Kettering Cancer Center, de-
scribed the presentation, diagnosis, 
and treatment algorithms of rare gas-
trointestinal tumors, including neuro-
endocrine tumors and cancers of the 
appendix, gallbladder, and bile duct.

NEUROENDOCRINE 
TUMORS
Neuroendocrine tumors are a rare 
but diverse group of cancers that 
arise out of endocrine cells and can 
occur anywhere in the gastrointesti-
nal tract and the bronchopulmonary 
system. The incidence of neuroendo-
crine tumors is approximately 7 per 
100,000 people, and between 40% 
and 50% of cases present with distant 
metastases (Dasari et al., 2017). Ms. 
O’Hagan’s session focused on neuro-
endocrine tumors of the GI tract.

Treatment and patient outcome 
depends on the location of the pri-
mary cancer, tumor grade, and bur-
den of disease. Well-differentiated 
neuroendocrine tumors are classified 
into three groups: low grade, inter-
mediate grade, and high grade. Poor-
ly differentiated neuroendocrine tu-
mors are characterized by metastatic 
disease at presentation and clinical 
behavior similar to that of small-cell 
carcinoma of the lung. Neuroendo-
crine tumors are also categorized by 
their functionality, which is based on 
the presence of symptoms resulting 
from excess secretion of hormones 
by the tumor.

Assessment/Staging 
As Ms. O’Hagan explained, a full 
extent of disease staging is impor-
tant because prognosis is related to 
disease burden. Reliable imaging is 
critical in determining the extent 
of the disease, said Ms. O’Hagan. 
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Surgery is the only curative treatment. Workup 
for these tumors includes serum and urine tests, 
along with imaging.

Chromagranin A (serum marker) is an ap-
propriate tumor marker for patients with an es-
tablished diagnosis in order to assess disease pro-
gression, response to therapy, or recurrence after 
surgical resection. The level is affected by other 
factors and is not considered diagnostic. 5-H1AA 
is a measure of serotonin byproduct in the urine 
and is thought to play a major role in the develop-
ment of carcinoid syndrome. 

Dotatate PET scan is the newest modality and 
the most useful test to establish disease burden 
in these patients. It is superior to CT scan and 
octreotide scans with regards to sensitivity in 
detecting presence of disease. For patients with 
liver metastases, MRI of the liver is used with 
Eovist as contrast is used to capture the volume 
of liver disease. 

Treatment of Resectable Disease
If all disease is amenable to surgical resection, 
said Ms. O’Hagan, then surgery is potentially cu-
rative. However, even if all disease cannot be re-
moved, several studies have shown that debulk-
ing up to 70% of the tumor is associated with a 
survival benefit (Morgan et al., 2018). When sur-
gery is not an option, liver-directed therapy with 
hepatic artery embolization has demonstrated 
symptom control and progression-free survival in 
carcinoid syndrome. 

Treatment of Unresectable Disease
For well-differentiated neuroendocrine tumors 
that are not amenable to surgery or in cases where 
not all disease is removed, treatment is generally 
either observation or somatostatin analogs (oc-
treotide or lanreotide). Somatostatin analogs bind 
to somatostatin receptors that are expressed by 
the majority of neuroendocrine tumors. These 
drugs help control symptoms and decrease time 
to progression. 

For patients who have progressed on soma-
tostatin analogs, two drugs have been approved: 
everolimus (Afinitor) and lutetium (or Lu-177; 
Lutathera). Everolimus, a targeted agent, was 
approved in 2016 based on data from the RADI-
ANT-4 trial, which showed a median survival of 

11 months in patients receiving the drug vs. 3 to 9 
months on placebo (Yao et al., 2016). 

Lu-177 was approved in 2018 and has a com-
pletely different delivery system. The drug is a ra-
diolabeled somatostatin analog used as a peptide 
receptor radionuclide therapy and is given intra-
venously every 3 months. Between 74% and 80% 
of patients see disease response with Lu-177 (Sara-
vana-Bawan et al., 2019). 

The COMPETE trial, a phase III, prospective, 
randomized study that will compare everolimus 
and Lu-177 head-to-head, is currently enrolling in 
47 international locations. 

CANCER OF THE APPENDIX
Approximately 1% of appendectomy specimens 
are cancers, and these account for 0.5% to 1% of 
all intestinal neoplasms (Unver et al., 2018). There 
are two types of cancer that occur in the appendix: 
epithelial neoplasms and neuroendocrine tumors 
(Figure 1). The latter are the most common and 
typically affect young adults but can occur in chil-
dren (age 5 to 19) as well. 

Prognosis is related to tumor grade and differ-
entiation as well as tumor size, but overall survival 
is approximately 95%. In tumors less than 2 cm, 
there is a 12% chance of nodal metastasis, while 
tumors greater than 2 cm have a 43% chance of 
nodal metastasis.

For tumors greater than 2 cm or incomplete re-
section, staging involves triple-phase CT or MRI of 
the abdomen and pelvis. Dotatate PET is reserved 
for patients with suspected metastatic disease. 

For patients with tumors less than 2 cm, treat-
ment is a simple appendectomy. For tumors larger 
than 2 cm, treatment is a right hemicolectomy 
with lymph node dissection (Pape et al., 2012). 

“Follow-up care is debated in the literature,” 
said Ms. O’Hagan. “Patients who have a low risk of 
recurrence may check their chromogranin A lev-
els annually to make sure they’re not rising.”

GALLBLADDER CANCER
With approximately 5,000 cases per year, gall-
bladder cancer is the most common cancer of the 
biliary tract in the world (Figure 2). 

“Overall, it’s a devastating diagnosis,” said Ms. 
O’Hagan. “The mean overall survival is 6 months, 
and the 5-year survival rate is only 5%.” 
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Between 60% and 70% of the cases are found 
incidentally at the time of cholecystectomy. Due 
to the complexity of the disease, outcomes are bet-
ter at National Comprehensive Cancer Network–
designated care centers, said Ms. O’Hagan, who 
noted that surgery is the only curative treatment, 
and the extent of surgery is based on the tumor 
stage. The reoperation involves a partial hepatec-
tomy, removal of the gallbladder, the bile duct, and 
the portal lymph nodes, and a recreation of the 
bile duct. 

“Because patients can have complications 
from the radical reoperations, they need to be in 
centers where there are experienced surgeons and 
the teams recognize the complications early on 
and intervene,” said Ms. O’Hagan. 

A single-agent capecitabine given for 6 months 
has been approved as adjuvant therapy for patients 
with resected gallbladder cancer and has demon-
strated some statistical benefit. Advanced disease 
is not curable, however, and survival is less than 6 
months. No targeted agents have been approved at 
this time. 

“Given the anatomy, jaundice is often difficult 
to address in these patients and requires a skilled 
interventional radiology and gastrointestinal team 
working in tandem,” said Ms. O’Hagan. “Gastric 
outlet obstruction can also be an issue with the du-
odenum getting stuck onto the tumor.” Advanced 
practitioners should advocate for early initiation of 
supportive care in patients with advanced disease.

CHOLANGIOCARCINOMA
With approximately 3,000 cases in the United 
States each year, bile duct cancer comprises ap-
proximately 3% of all gastrointestinal malignan-
cies (Miller et al., 2020). As Ms. O’Hagan ex-
plained, presentation, symptoms, and treatment 
are dependent on where in the bile ducts the can-
cer occurs.

Risk factors include primary sclerosing chol-
angitis, choledochal cysts (cystic liver disorders), 
parasitic infections (particularly in Asia), older 
age, and male sex.

“Treatment of cholangiocarcinoma takes a 
village,” said Ms. O’Hagan. “The interdisciplin-
ary team includes hepatobiliary surgeons, medi-
cal oncologists, gastroenterologists with advanced 
endoscopic retrograde cholangiopancreatography 
skills, and interventional radiologists with exqui-
site skill who have to puncture bile ducts that can 
be smaller than spaghetti and work with the gas-
trointestinal team to facilitate drainage.”

Given the enormous challenges faced by pa-
tients with this disease, advanced practitioners also 
play a critical role on the multidisciplinary team. 

“All along the way, there are advanced practi-
tioners and nursing staff who are very attuned to 
this patient population and accustomed to working 
together for the best outcome,” Ms. O’Hagan added. 

For patients with surgical resectable dis-
ease, despite the small size of the tumors, and 
depending on where in the bile duct they are, 

Figure 1. Cancer of the appendix. There are two 
types of cancers that occur in the appendix: neu-
roendocrine neoplasms and epithelial neoplasms.

Figure 2. Anatomy of gallbladder and ducts.  
© 2010 Terese Winslow LLC, U.S. Govt. has cer-
tain rights.
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Ms. O’Hagan explained that these can be “huge” 
operations. The goal of surgery is curative. The 
surgery can involve removing the right two 
thirds of the liver along with removing and re-
constructing the bile duct, or if the tumor is 
in the distal bile duct, the patient undergoes a 
Whipple procedure. Nevertheless, approximate-
ly two thirds of patients will still experience dis-
ease recurrence. 

In the adjuvant setting, capecitabine was ap-
proved based on the results of the BILCAP study, 
which showed a statistical advantage among pa-
tients who received a single-agent capecitabine 
for 6 months (Adeva et al., 2019). 

Although surgery is the preferential treat-
ment, less than 40% of patients make it to sur-
gery, said Ms. O’Hagan, who noted that most pa-
tients have unresectable disease at presentation. 
Jaundice and cholangitis are known challenges 
in caring for patients with cholangiocarcinoma. 
These challenges present in the preoperative 
and postoperative setting, and in nonoperative 
patients. Cholangitis is a medical emergency. 
Prompt recognition of the infection, administra-
tion of antibiotics and biliary drainage or stent 
changes are critical.

Although there are no approved targeted ther-
apies, there are many in development, including 
several targeting FGFR2 mutations. l

Disclosure
Ms. O’Hagan had no conflicts of interest to  
disclose. 
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