- st

indolent tumors; patients often present with localized disease
and concomitant Helicobacter pylori infection. In that setting,
standard treatment to eradicate the H. pylori infection results
in sustained complete remission in the majority of patients
without the need for additional chemotherapy or radiation
therapy. Mucosa-associated lymphoid tissue is discussed fur-
ther in Lymphoid Malignancies.

Neuroendocrine Tumors

Gastrointestinal neuroendocrine tumors (NETS) (formerly
called carcinoid tumors) arise from the endocrine cells of the
digestive tract. Pancreatic NETs arise from the islets of
Langerhans cells and were Previously called islet cel] tumors.
Although histologically similar, gastrointestinal and pancre-
atic NETs behave differently, with several drugs showing activ-
ity against pancreatic NETs but not gastrointestinal NETs.
The clinical features of pancreatic NETs are discussed in
Gastroenterology & Hepatology.

Most NETs do not produce hormones and are termed
“nonfunctional.” These tumors are often found incidentally or
during the evaluation of metastatic cancer, most commonly to
the liver. Up to 25% of NETs may produce hormones that cause
symptoms suggesting a diagnosis.

Multiphasic contrast-enhanced CT is used for staging in
most patients with NETs except those with low potential to
spread. Surgical resection is recommended for localized NETs,
and resection may be considered in selected patients with
metastatic disease in order to palliate pain or reduce hormone
production. Well-differentiated gastrointestinal NETs exhibit
indolent growth. Intermediate-grade tumors are generally, but
not always, more aggressive, wherezs poorly differentiated,
high-grade NETSs are highly ager rors that are treated
with platinum-based cytotoxic regitnens used for small cell
lung cancer.

Given the indolent nature of metastatic or unresectable
NETs, observation and serial exarmination and imaging, at
3monthsinitially, then 3 to 6 mornths subsequently, are appro-
priate. Asymptomatic patients may do well, with minimal

growth and no symptoms for years, even with metastatic
disease.

The somatostatin analogues octreotide or lanreotide
may be used for hormonal control or to delay tumor progres-
sion in patients who have metastatic tumors with somatosta-
tin receptors, Hepatic arterial embolization, radiofrequency
ablation, or surgical debulking are sometimes used to
decrease hormone production or to relieve symptoms of
tumor bulk,

When treatment is needed for either metastatic or unre-
sectable disease, pancreatic NETs can be treated with temozo-
lomide plus capecitabine, or sunitinib (an anti-VEGF tyrosine
Kinase inhibitor), or everolimus (a mammalian target of rapa-
mycin inhibitor), Everolimus has more modest activity in
8astrointestinal NETs, but the other agents used for pancreatic
NETs are inactive in gastrointestinal NETs. Peptide-receptor

‘
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radiotherapy with lutetium 177-labeled somatostatin analogue
Is a newer approach that is active in well-differentiated NETs
and is an appropriate consideration in progressing and/or
Ssymptomatic disease.

KEY POINTS SER 1

® Although histologically similar, gastrointestinal and
pancreatic neuroendocrine tumors (NETs) behave dif-
ferently, with several drugs showing activity against
pancreatic NETSs but not gastrointestinal NETs.

® Well-differentiated neuroendocrine tumors are ind'olent
and often initially only require observation and serial
imaging,

Gastrointestinal Stromal Tumors

Gastrointestinal stromal tumors (GISTs) are sarcomas charac-
terized by an activating mutation in the c- kit proto-oncogene,
which leads to constitutive activation of the receptor tyrosine
kinase. Histologically, GISTs are identified by overexpression of
the KIT gene, the immunohistochemical marker for KIT pro-
tein. Although these tumors may be asymptomatic or inciden-
tally discovered during an endoscopic or imaging procedure,
most are associated with nonspecific gastrointestinal symp-
toms, and some may cause overt bleeding, pain, or signs of
obstruction. They are most commonly located in the stomach,
which confers a better prognosis, and in the proximal intes-
tine. Other prognostic factors include tumor size and mitotic
rate,

For patients undergoing a potentially curative resection of
a localized GIST, low-risk tumors do not benefit from further
treatment. Higher-risk tumors are treated for 3 years with the
adjuvant tyrosine kinase inhibitor imatinib, Imatinib is also

used to treat patients who present with unresectable or meta-
static disease.

KEY POINT

* High-risk gastrointestinal stromal tumors should be
treated with surgery and 3 years of adjuvant imatinib.

Lung Cancer

This section focuses on treatment and follow-
with lung cancer. See Pulmonary and Critical

for discussion of epidemiology, screening,

tions, diagnosis, and staging of patients

Initial biopsy can distinguish tumors as eit
lung cancer (NSCLC) or small cell lung cancer (SCLC). NSCLC
can be divided into pathologic subtypes, including large cell,
adenocarcinoma, and squamous cell cancer. These subtypes
have characteristic clinical features, and there are some differ-
ences in treatment between them, notabl

y for metastatic dis-
ease. The staging criteria and treatment of SCLC differ from
NSCLC.

up of patients
Care Medicine
clinical manifesta-
with lung cancer.
her non-small cel]
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Non-Small Cell Lung Cancer

Treatment of NSCLC, similar to that of most other solid malig-
nancies, is based largely on disease stage. For the purposes of
this discussion, it is best to divide NSCLC into early-stage,
locally advanced, and metastatic categories.

Early-Stage Disease

Early-stage disease refers to lung cancer that is amenable to
surgical resection at the time of diagnosis. This typically
encompasses stage I and II cancers, although some patients
with stage II cancer are not amenable to resection based on
location or extent of the primary tumor. Stages I and II are dif-
ferentiated by hilar nodal metastatic disease and also by the
size and invasiveness of the primary tumor into adjacent
structures.

Patients deemed potential surgical candidates based on
imaging need to have a rigorous functional evaluation to help
predict their anticipated pulmonary reserve after surgery. The
initial evaluation consists of FEV, and Dico measurement. If
both test variables are favorable, then no further evaluation is
needed. However, if one or the other variable falls in a range
suggesting impaired lung function, then calculation of the
predicted postoperative FEV, and Dico should be performed,
which is determined by baseline values and assessment of the
fractional contribution of the lung to be resected and, in some
instances, exercise testing. Based on the results of these assess-
ments, a decision can be made regarding suitability for resec-
tion. Patients with pathologic stage I cancer who are
undergoing surgical resection have a 60% to 70% survival rate
at 5 years, and patients with stage I cancer have approxi-
mately a 40% survival rate.

Other options are available for patients who are not surgi-
cal candidates, including stereotactic body irradiation that can
be used to treat the primary tumor. Such treatments have
excellent rates of local control, but they are only suitable for
patients with small stage I cancers. For larger tumors, conven-
tional irradiation is used. There are no data supporting the use
of chemotherapy combined with irradiation in patients with
stage I or II disease. Patients with localized tumors treated
with irradiation have a mean survival of greater than 3 years.

Lobectomy is the preferred surgical procedure in early-
stage disease. Proximal tumors may be less amenable to lobec-
tomy. In those patients, sleeve resection (resection of the
involved lobe and a portion of the main stem bronchus) has
fewer postoperative complications and is preferable to pneu-
monectomy. Sublobar resection can be considered in elderly
patients or those with small stage I cancers.

Patients treated surgically for stage I or II disease who
have positive margins benefit from postoperative radiation
therapy with an improvement in overall survival.

Cisplatin-based adjuvant chemotherapy after resection in
patients with resected stage II or III lung cancer results in
approximately a 5% decrease in the risk of death at 5 years.
Approximately 50% of patients who have surgically resected
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stage I, II, or [IIA cancer survive 5 years. Chem'otherapy con-
sists of cisplatin with a second agent and is typically given g,
four cycles. The most commonly used chemotherapy partners
are vinorelbine, pemetrexed, gemcitabine, and docetaxel,
After treatment is completed, patients with early-stage
disease remain at risk for both di%tant and local recurrence.
Many patients with smoking histories are also at risk for devel-
oping a second primary lung cancer and cancers of the head,
neck, and other sites. Recommendations for surveillance
include history, physical examination, and chest CT at Jeast
every 6 months for the first 2 years and then annually. Smoking
cessation decreases the risk of new primary lung cancers by
20% to 90%; the risk steadily declines beginning 5 years after
quitting, but it never quite reaches the incidence found i

nonsmokers.

"KEY POINTS A RIS

e Lobectomy is the preferred surgical procedure in early-
stage non-small cell lung cancer.

o Potential surgical candidates with early-stage lung can-
cer must have FEV; and DLco measurement to predict
their anticipated postoperative pulmonary reserve and
suitability for resection.

e Patients with early-stage lung cancer who are not surgi-
cal candidates can be treated with radiation therapy;
stereotactic body irradiation is appropriate for small
tumors, but conventional irradiation is used for large
tumors.

e

i

» Postoperative radiation therapy is used to treat patients
i >cted localized lung cancer and positive tumor
isplatin-based adjuvant chemotherapy is

< rreatment of all resected stage 11 and 111 lung

Locally Advanced Disease

Locally advanced lung cancer is most commonly defined by
the presence of clinically detectable lymphadenopathy in the
mediastinum or by a primary tumor that invades into local
structures, such as the mediastinum, heart, trachea, esopha-
gus, or great vessels.

Improvements in surgical technique and in the accuracy
of staging studies have expanded the number of patients eligi-
ble for surgical resection, although it is unclear whether this
has resulted in improved survival outcomes. For example,
some patients with T4 tumors showing invasion into adjacent
vital structures, with no evidence of mediastinal node involve-
ment, can have surgical resection and their disease treated as
stage III disease. Patients with satellite nodules in the same
lobe (T3) or in another ipsilateral lobe (T4) can be resected
with curative intent. Even patients with an isolated tumor
nodule in the contralateral lung, traditionally considered
incurable metastatic disease, can undergo resection to remove
all sites of cancer under the assumption that the nodule could
represent a second localized primary lung cancer. Finally,
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adjuvan
tr:::;eez:o j t or adjuvant chemotherapy or radiation
Locally advanced lung cancer presenti

widespread mediastinal or hilar lymph no:ileg l;v\lrzl;v:::gtc;r
generally considered unresectable, so patients are treated wit;
combined platinum-based chemotherapy and irradiatio
which has been found to be superior to sequential treatme:t’
Unfortunately, the risk of recurrence, both locoregional anci
distant, is very high despite chemoradiation treatment
(approaching 90%). The use of the anti-programmed death
Jligand 1 agent durvalumab has been demonstrated to signifi-
cantly improve overall survival when used after chemotherapy
and radiation therapy in patients who have stable disease or
objective response after at least two cycles of treatment,

L) L B e o
o Locally advanced lung cancer presenting with bulky or
widespread mediastinal or hilar lymph node involve-
ment is generally considered unresectable, so patients

are treated with combined platinum-based chemother-
apy and irradiation.

Metastatic Disease

Metastatic lung cancer is defined as the spread of disease to
distant sites such as the liver, bone, or brain. The presence of
one or more tumor nodules in the contralateral lung also
qualifies as metastatic disease, but as the prognosis for that
pattern of metastatic disease is notably better than that of
patients with distant disease, it i ssified as Mla, with other
distant sites given the designation of M1c. Patients with a soli-
tary site of metastatic disease are classed as Mib. Patients with
only a single site of metastatic disease (most frequently in the
brain) are potentially curable after resection.

In the past, all patients with metastatic NSCLC were
treated with the same chemotherapy regimens. Current treat-
ment options depend on the presence of specific molecular
alterations, expression of programmed death ligand 1 (PD-L1)
in tumor tissue, and also on histology. The number of available
treatments has expanded, and the median survival has
improved. Despite these advances, however, metastatic NSCLC
remains an incurable disease for most patients. Early palliative
care interventions in this patient population will improve
quality of life even as they continue to receive aggressive
chemotherapy.

Before deciding the optimal treatment for any given
patient, it is essential to define histology, assess for molecular
alterations, especially for patients with adenocarcinom.a,
PD-L1 status, and determine performance status. Mutations in
the epidermal growth factor receptor gene and for transloca-
tions involving ALK or ROSI should be tested. If an epidermal
growth factor receptor mutation is identified, initial treatment
with erlotinib or osimertinib is recommended. If an ALK or
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ﬁﬁ)ill:r:nslocatlon is identified, initial treatment with alec-
ecommended. These agents are small molecule tyro-
sine kinase inhibitors that are specific for those genetic
alterations. There are data and approved agents for the treat-
ment of other molecular abnormalities in lung cancer, for
example, BRAF V600E mutations, TRK, and c-Met. The list of
targetable mutations and translocations is expanding rapidly,
and there is an emerging consensus that all patients with
advanced NSCLC should have their tumors tested by next-
generation sequencing. Next-generation sequencing uses par-
allel sequencing of multiple small fragments of DNA to
determine genome sequence and can be performed on blood
leukocytes or a variety of other sources.

Immunotherapy targeting programmed death 1 or PD-11
has transformed treatment of metastatic NSCLC. It can be
combined with platinum-based combination chemotherapy
in the front-line treatment setting for both adenocarcinoma
and squamous cell carcinoma. It can also be used as a single
agent in the front-line setting or after prior treatment with
chemotherapy. Combining chemotherapy and immunother-
apy has been shown to improve survival regardless of PD-L1
status, although it also increases risk of adverse effects. Single-
agent immunotherapy, however, is only appropriate for
patients with adequate PD-L1 tumor expression. In the front-
line setting, pembrolizumab improves response rate, progres-
sion-free survival, and overall survival if PD-L1 expression is
50% or higher. Other reports have found 5-year survival rates
of 25% to 30% in patients treated with pembrolizumab in the
front-line setting when PD-L1 expression is at least 50%. It is
also FDA approved for use in patients with PD-L1 expression
from 1% to 49%, although it is less active as a single agent for
such patients.

Patients without a relevant molecular alteration and who
are not candidates for immunotherapy are treated with
platinum-based chemotherapy. Cisplatin is slightly more active,
but carboplatin is commonly used because of its more favorable
adverse effect profile. Histologic assessment can help guide
choice of the second agent, as patients with adenocarcinoma
have been shown to respond well to pemetrexed, whereas those
with squamous cell carcinoma respond better to gemcitabine.
Chemotherapy is administered for four to six cycles.
Bevacizumab, a monoclonal antibody directed against vascular
endothelial growth factor, can be added to platinum-based
chemotherapy in patients not treated with immunotherapy. It
provides only modest improvement in progression-free survival
and overall survival. It carries the risk of thrombosis, stroke,
myocardial infarction, and hemoptysis in some patients. It is not
indicated in patients with squamous cell carcinoma due to risk
of hemoptysis. For patients who respond to front-line chemo-
therapy, maintenance treatment with docetaxel, pemetrexed, or
gemcitabine has been shown to improve progression-free sur-
vival, and pemetrexed has also been shown to improve overall

survival.
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Stereotactic body irradiation can be used to treat residual
metastatic sites after response to systemic therapy. Progression-
free survival is improved compared with maintenance chemo-
therapy alone. It can also be used to treat isolated or limited
areas of disease progression in patients receiving otherwise
active systemic therapy.

Patients with poor performance status do not benefit
from chemotherapy or immunotherapy and should be consid-
ered for hospice care.

'KEY POINT Sy :
HVC e Patients with poor performance status do not benefit
from chemotherapy or immunotherapy and should be
considered for hospice care.

e Metastatic non-small cell lung cancer that demonstrates
an epidermal growth factor receptor gene mutation
should be treated initially with erlotinib or osimertinib;
if an ALK or ROSI translocation is identified, initial
treatment should be with alectinib.

e If metastatic non-small cell lung cancer is negative for a
driver mutation, treatment options include immuno-
therapy, platinum-based chemotherapy, or a combina-
tion of both.

Small Cell Lung Cancer

SCLC, a neuroendocrine neoplasm, currently accounts for
approximately 10% of lung cancer cases. SCLC is almost exclu-
sively caused by smoking. Most patients initially present with
distant metastatic disease. SCLC can be associated with para-
neoplastic syndromes, most prominently the syndromes of
inappropriate antidiuretic hormone secretion and Lambert-
Eaton myasthenia. Although the staging system used for SCLC
is the same as that for NSCLC, most therapeutic decisions are
made based on whether patients have “limited disease,” usu-
ally defined as disease limited to the hemithorax and regional
lymph nodes and can be safely encompassed in a radiotherapy
field (stage I-1IIb). All others, including those with distant
metastases, have “extensive disease” (stage IV). Patients should
undergo a routine CT of the thorax, abdomen, and pelvis, but
even those who have no bone or central nervous system symp-
toms should undergo a PET or whole-body bone scintigraphy
and an MRI of the brain, as asymptomatic metastases are not
uncommon.

Typically, patients with primary SCLC present with proxi-
mal and often large tumors, but occasionally exhibit a solitary
pulmonary nodule (see Pulmonary and Critical Care Medicine).
They are often not diagnosed until after surgical resection.
After resection, these rare patients should be treated with adju-
vant chemotherapy, but radiation therapy can be avoided if
surgical margins are negative. Surgery can also be performed
foy small primary tumors without lymph node spread, although
preoperative evaluation in those patients should include endo-
bronchial ultrasonography or mediastinoscopy to rule out
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odal involvement. Those patients should also receive
occult nodal

erapy-
adjuv;nt tcngt'l‘:;?s mpzl SCLC will not meet the criteria for
os

atment of limited disease consists of com-

g;:]?: l’i:;ﬁi?_’-bzf:ed chemotherapy, typically cisplatin plus
etoposide, and irradiation. Chemotherapy is continued. after
for up to six cycles; prophylactic cranial irradiation

Leracet ith responsive disease to decrease the

be used in patients W X
::tt of subsequent brain metastases and improve overall sur-

vival. This treatment increases risk of cognitive impairment in
patie'nts 60 years and older, however, and is not indicated in

patients with poor performance or those with pre-existing

urocognitive impairment.
i Forir;tients with extensive disease, treatment consists of

combination platinum-etoposide and immunot%]erapy with-
out irradiation for up to six cycles with conn:nuat]on of immu-
notherapy until progression. Patients with lower-volume
disease that is responsive to treatment and without brain
metastases can be considered for prophylactic cranial irradia-
tion. Patients with extensive disease who have a favorable
response to chemotherapy but persistent involvement in the
lung can be treated with additional radiation therapy.

Despite treatment response, Te€CUrrences are very com-
mon, even in patients with limited disease at the time of diag-
nosis. For patients with recurrent disease who had a
disease-free interval of more than 3 months, treatment with
the initial platinum-bzsed doublet regimen can be used
because the likeiihcod of response is favorable. However, for
patients who relapse eariier, treatment with different agents is
indicated. Althoug nunotherapy has been shown to be
beneficial in this setting, the results are not as remarkable as in
patients with NSCLC. As in NSCLC, addressing goals of care
and aggressive symptom management are of significant
importance in this setting.

"KEY POINTS

* Routine staging of patients with small cell lung cancer
includes CT scan of the thorax, abdomen, and pelvis as

well as PET or whole-body bone scintigraphy and MRI
of the brain,

Patients with early-stage disease (stage I) small cell lung
cancer can be considered for resection and adjuvant

chemotherapy without irradiation if surgical margins
are negative,

* Patients with both limited- and extensive-stage small

cell lung cancer who respond to chemotherapy should

consider prophylactic irradiation to the central nervous
system.
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and neck cancer, includin,
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