How Do Signet Ring Cell Carcinomas Form
in CDHI Genetic Mutation Carriers?
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CDH1 Genetic Mutations

In mutation carriers, one inherited DNA copy has a CDHI
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Staging Signet Ring Cell Carcinoma

Signet Ring Cell Carcinoma

(SRCC) AKA: diffuse gastric cancer
(DGC) is a type of cancer found mostly in

the stomach; comprised of signet ring cells.

SRCC is often referred to as being poorly
differentiated (abnormal in appearance).

Signet Ring Cells are highly damaged
epithelial cells.

The terms, Carcinoma and
Adenocarcinoma are often used
interchangeably by pathologists when
naming SRCC of the stomach.

Mutations in the CDHI gene can lead to an
increased risk of both (DGC) and lobular breast
cancer. DGC can grow within the 5 layers of the
stomach and beyond.

1-Mucosd is the inner most layer of the
stomach which includes epithelial cells,
basement membrane, lamina propria and
muscularis mucosa.

Epithelial Cells are on the inner
surface layer of the stomach. They
are responsible for making mucin,
acid, enzymes and many proteins
including E-cadherin.

Basement Membrane is a thin layer of
fibrous material offering epithelial
cells support.

Lamina Propria is a layer of loose
connective tissue located just
below the basement membrane.

Muscularis Mucosa is a thin layer of
muscle supporting the lamina propria.

2-Submucosad is a thick layer of loose
connective tissue.

3-Muscularis Propria is a thick layer
of muscle responsible for mixing stomach
content.

4-Subserosa is a thin layer of
connective tissue.

5-Serosd is the thin outhermost layer of
the stomach.
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Stclging SRCC is often based on 3 criteria, TNM.

T: How deep has the Tumor grown into the 5 layers of the stomach; TO-T4.
The lower the T number the less layers the tumor has invaded.

N: Has the tumor spread to nearby lymph Nodes.

M: Has the tumor spread or Metastasized to other parts of the body.

What is the little ‘a’ and 'b'? 'a’ means the tumor is staying within a layer.
‘b’ means it is encroaching or has invaded the next layer.

Accurate staging of SRCC can only be achieved through pathology, post
stomach and lymph node removal. Stomach removal will allow the pathologist
to then thoroughly assess all layers of the stomach and surrounding lymph
nodes.

If SRCC were to advances from Tla to Tlb, chemotherapy is often recommended.
This treatment would require 8 rounds of chemotherapy, 4 rounds before surgery
and 4 after, typically: fluorouracil, leucovorin, oxaliplatin and docetaxel (FLOT).

Stage Tlb SRCC or above would require monitoring with CT scan or PET scan for
5 years. If a SRCC diagnosis has lymph node involvement their outcomes differ
greatly.

If, after a total stomach removal, only Tla SRCC is found the risk of DGC is
eliminated. No further treatment is required. Although this outcome is ideal,
total stomach removal comes with its own set of challenges and risks.
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What is Hereditary Diffuse Gastric
Cancer Syndrome?

A Pathogenic CDH1 Genetic Mutation Pathogenic - Causing or capable of
causes the inherited cancer syndromes Hereditary E%ng’gl,g’s‘fase' 0 hi fDGC b
Diffuse Gastric Cancer (HDGC) and Hereditary Lobular tke = Family history of D ut

no detected mutation.
kB);eSZSCS gg?gs;iIE/HlL_?s?gr.yThese syndromes are named VUS - CDHI genetic mutation with an

unclear association with disease.

HDGC - CDHI mutation carrier with a known family history of Diffuse Gastric Cancer (DGC) or with a
known family history of both DGC and Lobular Breast Cancer (LBC).

HLBC - CDHI mutation carrier with a known family history of LBC but no known family history of DGC.

Family history is an imperfect predictor of future generations risks, therefore stomach endoscopic
surveillance is recommended for both HDGC and HLBC. Likewise, If you have been diagnosed with
HDGC or HLBC, annual breast MRI's with contrast is recommended from 30 years of age. Prophylactic
bilateral mastectomy can be considered. Lifetime risk of developing LBC with these syndromes can be
as high as 40%.

Who Should Test for a CDH1 Genetic Mutation? if you have a family history of DGC
and/or LBC, requesting a referral to a genetic counselor to discuss genetic testing is essential.
Typically, genetic testing is not approved until 18 years of age. In some instances, earlier genetic
testing may be warranted. Before speaking to a genetic counselor it is important to gather all
pertinent family history, as it pertains to HDGC: types of cancer, ages of onset, and results from any
family members that have tested positive for a CDHI genetic mutation. If your genetic counselor
concludes you are a candidate for genetic testing, they will order a blood or saliva sample to be sent
to a laboratory. A technician will then look for mutations in your DNA. Your results should be available
to you within 2-4 weeks.

The CDH1 Genetic Mutation is autosomal dominant. This means a biological child, male or
female, of a CDH1 mutation carrier has a 50% chance of inheriting the mutation. If inherited, and
diagnosed with the syndrome HDGC, this does not mean the child will be diagnosed with DGC but
their lifetime risk can be as high as 70%. Because of this risk, prophylactic total stomach removal is
often recommended between the ages of 20-30.

Symptoms of DGC can include but are not limited to: stomach pain, bloating, difficulty swallowing,
blood in stool, fatigue, weight loss, and/or nausea and vomiting. It is believed that nearly every CDHI
mutation carrier has stage Tla SRCC in the first inner layer of their stomach lining and aren't even
aware of its presence. Generally symptoms do not appear until these cells have advanced to an
advanced stage.

Why do Tla SRCC Advance? It is unclear why stage Tla SRCC advances. Enviromental and
lifestyle factors and/or additional genetic mutations may influence the advancement of these cells
but definitive markers have yet to be noted.

Why Stomach Removal? stomach removal can prevent a CDHI mutation carrier from
developing DGC. Although this outcome is ideal, total stomach removal comes with its own set of
challenges and risks. It is important to note that surgery to remove ones stomach does not change
the 50% chance of a carrier to pass the CDHI genetic mutation to their offspring. If one were to
choose not to have their stomach removed or would like to delay this life altering procedure, annual
stomach endoscopies ,at a center experienced in HDGC, is recommended.
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Endoscopic Surveillance for
Diffuse Gastric Cancer

Endoscopic Surveillance, at an expert center, can be used as a
means to monitor the development of cancer in those that have been Epithelial Cells (insice surtace layer of the stomach)
diagnosed with the syndrome HDGC and have chosen not to undergo ,
prophylactic stomach removal surgery. During the procedure, once 0
an individual is sedated, a long flexible tube is placed through the
mouth, into the esophagus and stomach. The tube is used to examine, T 4 Basement Membrane
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the stomach. The doctor/gastroenterologist is looking for
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Early stage signet ring cells are not visible to the naked eye and do Layer 3
not form a obvious mass. They are diffuse in nature, capable of Subserosa
spreading into the the underlying layers of the stomach. When they
begin to grow and spread instead of forming a mass, they can result ‘Surveillance biopsies are like trying to
in a thickening of the stomach walll; Linitis Plastica, referring to its find a needle in a hay stack:
leather bottle’ consistency.

The surface of the mucosa, during an endoscopic surveillance procedure, often can appear normal and healthy yet
still have early stage SRCC within the first layer. Because of this, multiple random biopsies, 30-80, are taken. Doctors
should in addition to random biopsies, look for any abnormal areas on the surface of the stomach lining and biopsy
them if found. These additional biopsies are referred to as targeted biopsies. Even with the most advanced
screening techniques and skilled doctors, early signet ring cells are often missed during endoscopic surveillance.

If signet ring cells are found in a biopsy, it is a & gpossible for a pathologist to determine the tumor stage of these cells
accurately. However, research has shown that if the signet ring cells are found with a ‘random biopsy’, no surface
abnormality observed, then they are highly likely to be stage Tla SRCC. The assumption being, they have not spread
into layer 2 or deeper. Endoscopic biopsies are rarely taken below the first layer of the inner stomach lining
(mucosa) and do not remove lymph nodes. Accurate staging of signet ring cells can only be done after removal

of the stomach and surrounding lymph nodes.

Detecting signet ring cells with endoscopic surveillance is not an exact science and has been equated to, finding a
needle in a haystack.” Researchers have begun to understand that simply finding these cells is not enough. Rather, it
is more helpful once found to determine their behavior or likelihood of growing into an advanced cancer. Having an
endoscopy performed by a doctor and then results read by a pathologist experienced in HDGC is imperative. However,
even with a skilled doctor, it is possible that some advancing cancers can be missed with surveillance endoscopies,
leading to a later stage diagnosis with a poor survival rate. In other words, carriers who choose endoscopic
surveillance over stomach removal run a risk of being diagnosed with an advancing SRCC. It is important for
individuals to understand the risks and benefits of both stomach removal surgery and surveillance screening.

Advancements in Surveillance Technique Because early signet ring cells that have the potential to develop
into advanced cancer are not easily found, advanced surveillance techniques are currently being studied around the
globe. Researchers are looking for subtle changes on the surface of the mucosa layer which is helping to guide
biopsies, increasing their chance of capture. Finding these cells during surveillance can help researchers study
changes in the cells that may indicate they are going to advance to a higher stage. The goal is to find cells that may
be growing or advancing so that total stomach removal can be performed and an advanced cancer diagnosis can
be avoided. These studies are currently ongoing.

Chemoprevention is being studied as a means of DGC prevention. Chemoprevention, for HDGC, involves using
drugs that might kill or prevent stage Tla SRCC from advancing to a higher stage. Chemoprevention will most likely be
used in conjunction with endoscopic surveillance, but the hope is that it will one day serve as as alternative to
stomach removal surgery. This strategy is looking promising and clinical trials are on the horizon.
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Disclaimer

These pamphlets are provided for educational and informational purposes only. The
not constitute providing medical advice or professional services. The information
provided should not be used for diagnosing or treating a health problem or disease,
those seeking personal medical advice should consult with a licensed physician. Alv
seek the advice of your doctor or other goedi health provider regarding a medical
condition. Never disregard professional medical advice or delay in seeking it becaus
something you have read on these pamphlets. If you think you may have a medical
emergency, call 911 or go to the nearest emergency room immediately. No physicial
patient relationship is created by these pamphlets or their use.
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