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Epidemiology

- Most common gastrointestinal mesenchymal neoplasm
- 0.2% of all Gl neoplasms

- Median age of diagnosis 66-69 years
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Presentation Notes
No male or female preponderance


Presentation

»Acute
»Intra-abdominal or GI hemorrhage
» Perforation
» Bowel obstruction

» Chronic
» Early satiety and abdominal swelling from mass effect
» Fatigue due to occult Gl bleeding with melena and anemia

»Incidental
» Radiographic
»Endoscopic
»Intra-operative
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Pediatric GIST

- Biologically different than adult
- Epidemiology
- <15 years
- F>M
- Located in stomach
- Tend to be epitheliod or mixed
- LN mets more frequency
- Most commonly present with anemia

- Typically wild type and SDH deficient
- Slower growing disease with higher local recurrence rates in gastric stump



Genetic Syndromes

- Neurofibromatosis type 1
- More commonly in SB and wild type

- Carney-Stratakis syndrome (dyiad)
- GIST with paraganglioma
- Germline SDH deficiency

- Carney'’s triad
- Gastric GIST, pulmonary chondroma, extraadrenal paraganglioma

- Primary familial GIST syndrome
- Early development of multiple gastic and SB GIST
- Pathologically the same as sporadic



Location

- Stomach (60%)

- Small bowel (30%)
Duodenum (4-5%)

Rectum (4%)

Colon and appendix (1-2%)
Esophagus (<1%)

Most common sites of metastatic disease — liver, omentum/peritoneum via hematogenous
spread

LN+ rare (5%) and considered M1 disease
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Work-Up

- Cross-Sectional Imaging

- CT with contrast (IV and/or PO) — assess for metastatic disease
- MRI for rectal GIST
- CT chest for high risk of metastatic disease

- EUS

- Labs (CBC, LFTs)



Imaging Characteristics

CT
- Solid, hyperdense-enhancing mass

- Larger masses may appear more
complex due to necrosis,
hemorrhage (seen on unenhanced
Image) or degenerating components

- PO contrast to define bowel margins

- |V to assess for tumour vessels and
enhancing nodules

- Hepatic mets are hypervascular

- May be massed by portal venous
phase

- Useful to use unenhanced image
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Work-Up

- Biopsy
- Indications:
- unclear diagnosis
- considering upfront targeted therapy
- enrollment into clinical trial

- Can consider do mutational analysis

- Favour EUS Sink
- Sensitivity of 82% and specificity of 100%
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Work Up

- PET/CT
- For assessing response to targeted therapy
- Detecting occult metastases
- Detecting unknown primary
- Detecting resistance to targeted therapy
- Resolving ambiguities from CT
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PATHOLOGY

- Arise from the interstitial cells of Cajal (pacemaker cells) btw
layers of muscularis propria

- Anywhere in the Gl Tract,(rarely Retro/Omentum)

1%

m Stomach
=SB

m Colon

m Rectum

® Esophagus




Immunohistochemistry

- 95% KIT (CD117) positive

- Tyrosine kinase proto-oncogene
- Gain of function causes spontaneous receptor dimerization and kinase activator

- KIT negative GIST (5%)

- PDFRA (5-7%) — platelet derived growth factor receptor alpha gene
- Protein kinase C theta (80%)
- DOG1 (96%)

- Wild-Type (12-15%)
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Other markers – CD34, smooth muscle actin, S-100, desmin, keratin
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Primary Resectable GIST

- Gastric tumours < 3cm (some sources say threshold of 2cm)

- Absence of high risk features on EUS (irregular, extra-luminal border, heterogenous echo
pattern, cystic spaces and echogenic foci)

- Can be followed with endoscopic surveillance (g6-12 months for 1-5 years then annually)
- Localized, gastric tumours > 2-3 cm
- Resection without regional lymphadenectomy, no specific margin criteria except RO
- Adjuvant targeted therapy for intermediate and high risk following RO/R1 for 3 years

- Laparoscopic possible if negative resection and preservation of tumour pseudocapsule
ensured

- 5 year survival following complete resection RO/R1 — 54%
- Recurrence rates 40%
- Surveillance

- H&P g3-6 months

- CT chest yearly for 5 years

- CT abdo/pelvis g3-6 months for 5 years then annually
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re-resection not indicated for R1 disease


Locally advanced/Borderline resectable/Functionally
unresectable
- Functionally unresectable

- Localized, non metastatic GIST at initial presentation

- Upfront surgery associated with significant morbidity

- Upfront resection associated with significant long term function
Impairment and/or loss of organ function (i.e. APR for rectal
GIST)

- Upfront surgery would not yield an RO resection



Locally advanced/Borderline resectable/Functionally
unresectable

» Neoadjuvant therapy with imatinib at 400mg/day

»Early re-evaluation with cross sectional imaging to assess tumour response
(within 3 months of therapy)

»Responders

» Imatinib continued until maximal tumour response achieved or sufficient downsizing
achieved with borderline resectable disease

» Enbloc resection without routine lymphadenectomy

» 95% 12 month overall survival; 80% 12 month progression free survival
»Non-responders

» Consider escalating to 800mg/day or switch to sunitinib

» Consider surgical resection if remains resectable

» If tumour progression, proceed to therapy for unresectable
» Surveillance

» Radiographic g3 months as necessary

» Imatinib can be taken up to surgery and resumed following surgery as soon as PO
intake tolerated
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- Maximal response – no further improvement between 2 successive CT scans


Neoadjuvant therapy

- Associated with higher rates of complete resection, improved organ
preservation and favourable OS and PFS

- 90% with exon 11 response, 50% of exon 9 response
- Most mutations with PDGFRA respond

- Wild type have 0-45% likelihood of responding

- Important to discuss at multidisciplinary rounds and refer to high volume
surgical oncology center



Tumour Response

Table 5 Modified Computed Tomography

Response Evaluation Criteria
(Choi et al.’s Criteria)*
Response Definition

Complete response 1. Disappearance of all lesions
2. No new lesions

Partial response 1. A decrease in sizet of 10% or
more OR a decrease in tumor
density (HU) of 15% or more
on CT

2. No new lesions

3. No obvious progression of
nonmeasurable disease

Stable disease 1. Does not meet criteria for
complete response, partial
response, or progression

2. No symptomatic deterioration
attributed to tumor progression

Progression of 1. An increase in tumor size® of

disease 10% or more AND does not
meet criteria of partial response
by tumor density (HU) on CT

2. New lesions

3. New intratumoral nodules or
increase in the size of existing
intratumoral tumor nodules

Abbreviations: CT, computed tomography; HU, Hounsfield
unit.
Data are from: Therasse P, Arbuck 5G, Eisenhauer EA, et al.
New guidelines to evaluate the response to treatment in
solid tumors. European Organization for Research and
Treatment of Cancer, National Cancer Institute of the United
States, National Cancer Institute of Canada. J Natl Cancer
Inst 2000;92:205-216.
*These criteria are for assessing response to therapy in
atients with solid tumors.
Size: the sum of the longest diameters of target lesions
as defined in RECIST.

Figure 4 Typical appearance of gastrointestinal stromal tumor (GIST)
in a 70-year-old man with an unresectable GIST of the stomach. (A) A
pretreatment computed tomography (CT) image showed a very large
hyperdense mass completely surrounding the stomach. Endoscopic
biopsy was negative for malignancy. (B) The mass became hypodense
and homogenous on CT obtained 8 weeks after imatinib treatment.
Photomicrographs were provided by Haesun Choi, MD (The University
of Texas M. D. Anderson Cancer Center).

CT — becomes homogenous and hypodense
with disappearance of tumour vessels and
enhancing nodules

FDG-PET - used when CT findings are
inconclusive
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Size may not necessarily decrease on CT
PET can indicate decrease metabolic activity which can help make rapid surgical decisions – within 1-2 weeks


Prognosis

- Key determinants
- Size
- Mitotic index
- Location

- Tumour rupture at surgery or presentation is also an

Independent risk factor negatively impacting DFS (disease
free survival)

- GIST survival nomogram available from MSK

Presentation 5 year overall survival

Localized (69%) 64%
Metastatic (28%) 30%



Table 1 Risk Stratification of Primary GIST by Mitotic Index, Size, and Site*

Tumor Parameters Risk of Progressive Disease* (%)

Mitotic Index Size Gastric Duodenum Jejunum/lleum Rectum

= 5 per 50 hpf =2cm None (0%) None (0%) None (0%) None (0%)
= 5 per 50 hpf >2=5cm Very low (1.9%) Low (4.3%) Low (8.3%) Low (8.5%)
= 5 per 50 hpf >5=10cm Low (3.6%) Moderate (24%) (Insuff. data) (Insuff. data)
= 5 per 50 hpf >10cm Moderate (10%) High (52%) High (34%) High (57 %)

> 5 per 50 hpf =2cm Nonet Hight (Insuff. data) High (54%)
> 5 per 50 hpf >2=5cm Moderate (16%) High (73%) High (50%) High (52%)
> 5 per 50 hpf >5=10cm High (55%) High (85%) (Insuff. data) (Insuff. data)
> 5 per 50 hpf >10cm High (86%) High (90%) High (86%) High (71%)

Abbreviations: GIST, gastrointestinal stromal tumor; hpf, high power field; Insuff, insufficient.

Adapted from Miettinen and Lasota, 2006. Data are based on long-term follow-up of 1055 gastric, 629 small intestinal,
144 duodenal, and 111 rectal GISTs. (Miettinen et al. 2001, 2005, and 2006).

*Defined as metastasis or tumor-related death.

tDenotes small numbers of cases.




Frequency (%)

Kit Mutation 80

Exon 8 Rare Small Bowel

Exon 9 10 Small Bowel, Colon

Exon 11 67 Gastric, all sites

Exon 13, 17 1 All sites

PDGFRA Mutation 5-8

Exon 12 1 All sites

Exon 14 <1 Gastric

Exon 18 ) Gastric, Mesentery, Omentum
Wild-type 12-15 (Adults), >90 (Peds)

BRAF V600E 7-15 Small bowel, Gastric

SDH (A, B, C, D) 2 Gastric, paraganglioma
Sporadic Pediatric <1 Gastric

Carney Triad Rare Gastric, paraganglioma, pulmonary

chondroma
NF-1 Rare Small bowel
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Adjuvant therapy

+ ACOSOG Z9001
- Lancet 2009, Phase Il Multicenter RCT

- Adjuvant imatinib for 1 year after RO/R1 resection for >3cm and moderate
to high risk

- Improved recurrence free survival compared to resection alone (98 vs.
83%)

- No OIIfAdjuvant imatinib mesylate after resection of localised,

primary gastrointestinal stromal tumour: a randomised,

double-blind, placebo-controlled trial

Prof Ronald P DeMatteo, MDEA , Karla V Ballman, PhD, Cristina R Antonescu, MD, Robert G Maki, MD, Prof Peter WT
Pisters, MD, George D Demetri, MD, Martin E Blackstein, MD, Prof Charles D Blanke, MD, Margaret von Mehren, MD, Prof
Murray F Brennan, MD, Prof Shreyaskumar Patel, MD, Martin D McCarter, MD, Jonathan A Polikoff, MD, Benjamin R Tan,
MD, Kouros Owzar, PhD, on behalf of the American College of Surgeons Oncology Group (ACOSOG)
Intergroup Adjuvant GIST Study Team
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Adjuvant therapy

- Scandinavian/German SSG XVIII/AIO
- Journal of Clinical Oncology, 2011; Phase Il RCT

- 1 versus 3 year of imatinib with high risk of recurrence
- >10cm
- mitotic index >10 per 50HPF
- tumor > 5cm and mitotic count > 5 per 50HPF
- tumour rupture
- 5 year RFS improved in 3 year versus 1 year (65.6% versus 47.9%)

- 5 year OS improved in 3 year versus 1 year (92% versus 81.7%)
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RECURRENT RESECTABLE GIST

- Must be treated with caution

- Start Neo-adjuvant Gleevec

- Evaluate response

- If responding then can consider Resection
- If not responding then adapt treatment



Molecular Analysis

KIT Exon 11 Imatinib 400 mg/day
KIT Exon 13 Imatinib 400 mg/day
KIT Exon 17 Imatinib 400 mg/day
KIT Exon 9 Imatinib 800 mg/day
PDGFRA Exon 12 Imatinib 400 mg/day
PDGFRA Exon 14 Imatinib 400 mg/day
PDGFRA Exon 18 Sunitinib 50mg/day

Regorafenib 160 mg/day
Wild-type Sunitinib 50 mg/day

Regorafenib 160 mg/day
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A new era: Adjuvant Surgery

- Resistance:

- Clonal mutations occur as resistance develops
- Exon 11 in one met, Exon 9 or 13 in another

- Almost all will eventually develop resistance and these escape clonal
mutations

- So if resectable, do we resect?

Debulking surgery
- Old: 90% removal
- New: Very poor outcome, doesn’t help but what about Adjuvant Surgery?

Responders/Stable Disease?
All responding but one resectable site?
Non-Responders?
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Role of Surgery in Metastatic Disease

- EORTC-STBSG
- 239 metastatic patients

- RO/R1: 177 patients — med OS 8.7yrs, often no recurrence if continue
Gleevec

- R2: 62 patients — med OS 5.1 yrs, recur within 1.9 years

- BOTTOM LINE

- Only responders and fully resectable
- One lesion with non responding mutation if fully resectable
- Always give TKI after surgery to maintain, lifelong post surgery

- Timing of surgery usually after 4-9 months of TKI or at maximal
response
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Response Evaluation

- CT Scan

- May get bigger due to necrosis and hemorrhage
- Not a size issue

- Decreased vascularity

- More cystic

- PET Scan

- Again not about size
- Decreased SUV and uptake
- Less vascularity

- DONE g 3 mos until maximal response



Primary GIST

Borderline
Resectable/
Locally Advanced

< 2cm Gastric GIST
IST

Resectable GIST l
Molecular mutational analysis

| PN

S Imatinib Imatinib
) urgery Sensitive GIST Resistant GIST
Observation vs. Surgery (exon 9,
I PDGFRA
| (D842V))
Risk Assessment N di ¢
(Miettinen) eIOr;]ztji:‘J;I;m |
400mg/day N_ec_>—adj uvant
Assess response q Imatinib 800mg/day
3months or
| -~ — - Sunitinib
matinib Sensitive GIS Imatinib Resistant GIST (exon 9, Assess response ¢ 3
months
Adjuvant Imatinib 400mg/day PDGFRA (D842V)
for 3 years Consider Adjuvant Imatinib
Surgery I
800mg/day
OR _ Surgery
Sunitinib |
for 3 years ]
Continue TKI Therapy Duration?




Metastatic/Recurrent
GIST

T

Molecular mutational analysis

Start Appropriate TKI 15t line (Imatinib in
most GIST)
If exon 9 consider double dose
If PDGFRA consider Sunitinib

N\

Multifocal Metastatic

Unifocal Recurrent

Re-assess

If responds - SURGERY

Responds to 15t
line

Becomes
resectable

Consider
resection

1

Continue TKI
Therapy

All responds
except for one
site of disease

Consider

resection, RFA,
TAE, Radiation
of that one site

Continue TKI
Therapy

No response to
15t Line

2" Line
therapy
Sunitinib

If Progresses

3rd Line therapy
Regorafenib

Continue TKI
Therapy
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