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Schizophrenia is associated with high mortality and morbidity. The etiology of
schizophrenia remains unclear, studies implicate a multifactorial origin with
genetic and environmental factors. The adenomatous polyposis coli (APC) gene
has been associated with FAP (familial adenomatous polyposis), and studies
have linked it to schizophrenia. However, there are few studies which examine
the association between FAP and schizophrenia. Limited data exist regarding
recommendations for genetic counseling of adolescents with comorbid psychiat-
ric illness. A case of an adolescent with FAP who developed psychotic symp-
toms is presented. This case hopes to add to the literature about mental illness
in those with FAP. A review of literature about the role of APC in schizophre-
nia as well as implications of genetic counseling on those who suffer with men-
tal illness will be discussed.
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Introduction

Schizophrenia, a chronic and severe mental illness has
been associated with high rates of mortality and
morbidity leading to recurrent hospitalizations and
increased risk of medical comorbidities. While the etiol-
ogy of schizophrenia remains unclear, twin and adoption
studies implicate a multifactorial origin with genetic fac-
tors playing a more dominant role than environmental
factors (Levitt and Rodin 1992). One gene associated with
schizophrenia has been the adenomatous polyposis coli
(APC) gene; a tumor suppressor gene that increases one’s
risk for cancer, specifically, colorectal cancer and familial
adenomatous polyposis (FAP). Studies have confirmed an
association with FAP and numerous medical comorbidi-
ties including: thyroid cancer, gastrointestinal tumors,
medulloblastomas, and adrenal masses (Tibben 2011).
Studies have also shown that FAP in one family member
may lead to a high level of mental health problems in

other members of the family, particularly adolescents
including: oppositional defiant disorder, adjustment
disorder, major depression, and anxiety disorder (Deng
et al. 2013). However, there are few studies which exam-
ine the potential association between FAP and schizo-
phrenia. Genetic counseling is recommended for those
who have the familial pattern of FAP and may be at risk
to inherit the disease, however, few recommendations
and resources exist regarding counseling adolescents, spe-
cifically adolescents with comorbid psychiatric illness.
Here, we present a case of a young woman with FAP
inherited from her mother who developed psychotic
symptoms including paranoia, thought disorder and hal-
lucinations.

Case Presentation

The identity of the patient has been concealed and
replaced by a number to preserve patient confidentiality.
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Familial Adenomatous Polyposis

History of present illness

The patient 1, an 18-year-old female, in 11th grade,
domiciled, unemployed, living with her aunt who is also
her legal guardian, with a history of schizophreniform
disorder diagnosed 6 weeks prior, and FAP presented
after her aunt activated EMS and the police due to
psychosis. The patient’s mother deceased from colon
cancer secondary to FAP also suffered from Schizophre-
nia. Patient 1 was subsequently admitted to the
psychiatric hospital as she demonstrated paranoid
ideations, hyperreligiosity, expansive affect and internal
preoccupation, worsening over a number of days prior
to admission.

History of psychiatric and general medical
illness

The patient was apparently well until 6 weeks prior to
presentation when, over the course of a week, she demon-
strated increasingly bizarre behavior. According to collat-
eral history from an outside hospital, she stated she could
only read from right to left on the page, like in Hebrew,
and repeated “I am Jesus”, “Lord help me” multiple
times. At that time, she was first hospitalized and stayed
at an outside hospital for a 2-week period, where she was
diagnosed with Schizophreniform disorder and was trea-
ted with Seroquel, an antipsychotic with mood stabilizing
properties. However, after discharge, the patient only took
one dose of the Seroquel before self-discontinuing due to
the associated sedation she experienced. She did not
attend her scheduled outpatient psychiatry intake
appointment.

The patient was diagnosed with FAP at the age of 17,
approximately 13 months prior to her first hospitaliza-
tion, after genetic testing revealed a germline APC muta-
tion R232X, resulting a premature truncation of the
protein. Her mother, mother’s twin, and grandparent
have also suffered from this familial colon cancer syn-
drome, as does her older brother. Her mother’s twin and
older brother underwent prophylactic colectomy and
patient 1 is currently being followed by the colorectal sur-
geon. The patient is likely to undergo colectomy in the
next year, upon graduating from high school. The patient
also has bilateral, subcentimeter thyroid nodules, which
were identified on sonogram, and are being followed with
an annual ultrasound exam.

Family, development and social history

The patient was born to a single mother, the second of
three children, her older brother shares the same father
and the younger brother has a different father. She
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moved from Jamaica to New York City at age 3. How-
ever, she lived in Canada with her mother’s cousin for
a number of years during her mother’s battle with can-
cer, returning at the age of 13 or 14 to New York. The
mother died from colon cancer when the patient was
15 and her aunt became her legal guardian. The
patient’s older brother, age 23, living alone, also pos-
sesses the APC gene mutation and underwent prophy-
lactic surgery a number of years ago. Her younger
brother, age 14, is without the APC mutation, and is in
foster care as he has behavior and temper issues. Patient
I’s maternal aunt and mother’s identical twin has
undergone multiple surgeries but is currently alive. Her
mother, her mother’s twin, and a grandparent report-
edly suffered from mental illness, likely schizophrenia.
Her mother had been hospitalized a number of times in
a psychiatric facility.

Pregnancy, birth, neonatal, and childhood history were
reportedly unremarkable, except for a mild speech delay,
for which she received therapy at age 3. The patient is
currently in 11th grade, with just under an 80 average
and is planning to complete high school and graduate
next year, within the usual 4 years. Peers at school have
bullied her in the past, with name calling about her
appearance the most common subject of the verbal abuse.
The patient and her aunt both deny any use of alcohol or
illicit substance in the past or presently.

Initial medical and psychiatric assessment

On initial arrival to our unit, patient 1 was acutely psy-
chotic. She appeared young looking, with normal muscle
tone and coordination and although she made appropri-
ate eye contact at times, she did appear internally preoc-
cupied. She stated her mood was “okay” but her affect
was labile, with inappropriate, excessive laughter during
the encounter. Her speech was impoverished and she
whispered at times. Her thought process was tangential,
and the content was with religious preoccupation, ideas
of influence, paranoid delusions, and thought broadcast-
ing. She believed her aunt, was poisoning her and that
she represented Satan. She stated the police were cock-
roaches, produced from her Aunt, and were out to get
her. The patient also endorsed thought broadcasting, stat-
ing she could communicate, via thoughts, with Venus
and “Blue moon” in space. She denied suicidal or homi-
cidal ideations. She was oriented to self and place but not
oriented to time or purpose. She was forgetful with
impaired abstracting ability and impaired concentration.
Her insight was poor, as she stated she did not need med-
ication because “I am the medication,” and her judgment
was deemed to be impaired. Due to the acute onset of
her symptoms, known polyposis of the colon, and her
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first presentation in our care, a first-break psychosis
workup was done. The MRI of the head was unremark-
able, as were the chest X-ray, EKG, laboratory work and
drug screen.

Hospital course

Patient 1 was admitted to the adult inpatient psychiatric
unit. She was started on Haloperidol, an antipsychotic,
2 mg twice daily by mouth, and promptly demonstrated a
response. Her psychotic symptoms began to abate and she
stopped reporting perceptual disturbances. Her thought
process became more coherent and organized. Her atten-
tion and concentration improved. After demonstrating a
slight tremor and sedation after 10 days of treatment, the
dose was adjusted to 2 mg daily at bedtime and she was
discharged on this dose. The psychological tests demon-
strated her intelligence was within the normal range. After
remaining in the hospital for 13 days, she was discharged
home and was able to return to school. She continues to
follow up in the outpatient setting with a psychiatrist.

Discussion

FAP is an inherited condition characterized by numerous
polyps that form primarily in the epithelium of the large
intestine but may also be found in the stomach and small
intestine. Hundreds, sometimes thousands of polyps form
with the onset of illness being around adolescence. If
unrecognized and left untreated, this disorder leads to the
development of colon cancer and accounts for 1% of all
cases of colorectal cancer. By the age of 40, all patients will
develop colorectal cancer and as a preventative measure,
those diagnosed with FAP are recommended to undergo
prophylactic colectomies. FAP is transmitted both sponta-
neously and in an autosomal dominant pattern, and has
been linked to a mutation in the APC gene. APC is a tumor
suppressor gene located on 5q21-22, a site reported to also
be associated with schizophrenia (Attard 2007).

Since the abnormal gene that causes FAP is present in
all of the body’s cells, other organs may develop growths.
In more than 80% of patients with FAP, polyps form in
the stomach and small intestine (Andrew and Jessen
2006). The polyps found in the duodenum are adenomas
and may also become malignant. In fact, duodenal cancer
is the second leading cause of cancer deaths in patients
with FAP. The overall risk of duodenal cancer in FAP is
about 4%. The other organs that form tumors include:
skin, bones, eyes (congenital hypertrophy of the retinal
pigment epithelium CHRPE), thyroid, and abdomen
(Duncan and Savulescu 2005). Some patients with FAP
are at increased risk for brain tumors, including cerebellar
meduloblastomas.

Familial Adenomatous Polyposis

Genetic variants of FAP

While the polyps in FAP start out benign, malignant
transformation into colon cancer occurs if left untreated.
Three variants are known to exist, FAP and attenuated
FAP (previously referred to as Hereditary Flat Adenoma
Syndrome) are caused by APC gene defects. Autosomal
recessive FAP or MYH-associated polyposis is caused by
MUTYH gene defects (Hill et al. 2007). Of the three
variants, FAP is the most severe and most common.

FAP inheritance pattern

FAP can have multiple inheritance patterns and different
genetic causes. When the condition is a result of the APC
gene, it is inherited in an autosomal dominant pattern.
Meaning that only one copy of the altered gene is suffi-
cient to cause the disorder. The APC is a tumor suppres-
sor gene and functions as a gatekeeper to prevent the
development of tumors. APC regulates B-catenin, a pro-
tein that plays a crucial role in cell communication, sig-
naling, growth, and controlled destruction (Durno and
Gallinger 2006). When left unregulated, it gives rise to
the production of hundreds, sometimes thousands of
tumors in the intestinal wall which are predominantly
benign, however, there is an increased risk of developing
colorectal cancer. Studies suggest that there is a 7% risk
by the age of 21, rising to 87% by the age of 45. At the
age of 50, one’s risk has increased to 93% (Bussey 1982).
The mutation in the APC gene does not trigger cancer
but rather, it reduces the body’s ability to protect cells
from becoming cancerous. In attenuated FAP, the APC
gene is functional but slightly impaired. This form of FAP
still has a 70% lifetime risk of cancer but typically pre-
sents with far fewer polyps (about 30) rather than the
hundreds or thousands usually found in FAP. The age of
onset is also later, presenting around the age of 40-
70 years old rather than 30 years old like you would typi-
cally see in FAP. The third variant, autosomal recessive
FAP is also milder and requires both parents to be
carriers.

Recommended course of treatment

Colectomy is recommended after adenomas emerge, spe-
cifically when there are more than 20 or 30 adenomas or
multiple adenomas with advanced histology. Prophylactic
surgery may be recommended before the age of 25 or
upon detection if actively monitored. When the rectum is
involved, the rectum and part or all the colon are
removed (Chantada and Peeli 2005). The patient may
require an ileostomy which is a permanent stoma where
stool goes into a bag from the abdomen or they may have
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ileo-anal pouch reconstruction. The decision to remove
the colon is based on the amount of polyps in the rectum
as well as the family history. Because of these interven-
tions, patients begin to have difficulty with medication
absorption. Careful consideration has to be made when
deciding medications, taking into consideration side effect
profile.  When the patient develops polyps in the
duodenum or part of the stomach and undergoes
resection they may have more difficulty absorbing medi-
cation. In mentally ill patients, specifically those who
require psychotropic medication, there must be a mindful
consideration of the type of medication prescribed and
how it will be absorbed. The treating psychiatrist may
consider using long-acting injectable medications rather
than oral modalities.

Counseling for FAP

In general, predictive genetic testing is offered to
autonomous adults after counseling and consent. It has
been well documented that genetic testing is
recommended for adolescent and young adults with
family history of FAP. Literature suggests it is appropriate
to test at approximately the age of puberty to enable
timely colonic surveillance and management of polyposis
(Radhakrishnan and Bruc 2003).

Genetic testing has benefits as well as limitations. It can
identify individuals at high or average risk, it leads to ear-
lier screening and diagnosis, and guides toward earlier
medical/surgical management. Some patients are very sat-
isfied with their testing results, and testing helps them
make decisions in reference to their medical as well as
social issues (i.e., career choices, selecting a partner, child
bearing, etc.) Challenges of genetic testing in young adults
have been documented in the medical literature. There
are concerns about predictive genetic testing of minors
for several reasons. First, it removes the individual’s right
to make an autonomous decision to be tested as an intel-
lectually competent adult. Second, it denies them the
right to confidentiality of results from parents and other
family members. Third, identification of a minor as carry-
ing a mutation has the potential for adverse emotional
and psychological impact on the child (DudokdeWit and
Tibben 1997). Some individuals respond negatively to
these test results and experience increased anxiety due to
concerns regarding the test not identifying all possible
gene mutations. Moreover, others experience survivors
guilt or guilt of having passed on the mutation to their
child.

In FAP, counseling is recommended for all patients
and their family members. Benefits include helping a per-
son understand and cope with the anxiety and uncer-
tainty of testing. Counselors can assist in the decision
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process regarding testing, screening, and interventions.
They can help a person navigate and deal with the
expected life style changes due to procedures or surgical
interventions. Fear of discrimination in the work force or
school due to physical limitations, as well as issues with
body image and self esteem can be discussed and
addressed by clinicians.

Counseling should be provided on an ongoing basis.
The initial genetic testing and counseling may have been
done at a time when the child/adolescent may not have
had the ability to process the scope of the illness and its
complications. It has been found that those who have had
genetic counseling at an early age, recall only approxi-
mately two-thirds of the medical information presented
(DudokdeWit and Tibben 1998).

Genetic counseling for individuals with chronic mental
illness can present with even more challenges. The litera-
ture has shown that there is a need for a psychiatrist to
refer their patients for genetic counseling and to provide
awareness of this health service. For clinicians, it is
especially important to establish rapport and encourage
compliance, since they may be less likely to actively seek
out referral or be unwilling to believe the information
provided (Fernandez-Suarez and Cordero 2005). In gen-
eral, support groups for FAP are available and indeed
provide a venue for patients and family members to share
information. However, few of such groups focus on
assisting those with comorbid mental illness. Targeted
research is required for the support and engagement of
the chronically mentally ill patient with FAP.

Recommendations for counseling a patient
with mental illness and FAP

As clinicians, we should be mindful to not overload a
psychiatric patient with excessive information during a
period when that person is not stable or when they may
have limited understanding of the illness and its
implications. Ongoing screening for new symptoms as
well as monitoring for substance use is recommended,
particularly upon initiating genetic counseling.

Exploring patients feelings about living with the
potential threat of developing cancer or adjustment to a
possible premature death or loss of relatives affected with
cancer is also recommended. In general, adherence to
treatment for those with mental illness remains a struggle.
When a patient presents with psychiatric and comorbid
medical problems, it is imperative that the treating psy-
chiatrist assess the patient’s adherence to recommended
treatment, and have a good understanding of the patient’s
community support system. Navigating the medical
community is a challenge to most and may be a barrier
to treatment compliance. To help with this, the treating
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psychiatrist may consider referrals to case management or
other community Further, it 1is also
recommended that care be provided in a multidisciplinary
approach whereby the medical team, genetic health
professionals and psychiatric team work together to mon-
itor the patient, and communicate regularly about medi-
cation changes and treatment recommendations.

resources.

Conclusion

The association between FAP and schizophrenia is cur-
rently poorly understood and infrequently reported in the
literature. Studies have linked APC to both FAP and
schizophrenia. This case aims to add to the growing liter-
ature about the increased risk of mental illness in those
diagnosed with FAP. We aim to bring to light the need
for future investigations to better understand what role
APC has in schizophrenia as well as the implications of
genetic counseling on those who suffer with mental
illness. Expanding knowledge and application of genetic
counseling in psychiatry requires not only additional
genetics training for psychiatrists, but also training in
mental illness for medical genetics professionals.

Conflict of Interest

None declared.

References

Andrew, L., and J. Jessen. 2006. Impact of familial
adenomatous polyposis on young adults: attitudes toward
genetic testing, support and information needs. Genet. Med.
8:697-703.

Attard, T. M. 2007. Populations differences in familial
adenomatous polyposis may be an expression of geographic
differences in APC mutation pattern. Cancer Genet.
Cytogenet. 172:180-182.

Bussey, H. J. 1982. Genetic factors. Recent Results Cancer Res.
8:45-58.

Familial Adenomatous Polyposis

Chantada, G. L., and V. B. Peeli. 2005. Colorectal carcinoma
in children, adolescents and young adults. J. Pediatr.
Hematol. Oncol. 27:39-41.

Deng, W., S. Sears, and S. Garand. 2013. Delayed diagnosis of
afamilial adenomatous polyposis in an adolescent patient
with a coexisting eating disorder. BMJ Case Rep. 1-3. doi:
10.1136/bcr-2013-200439

DudokdeWit, A. C., and A. Tibben. 1997. Psychological
distress in applications for predictive DNA testing for
autosomal dominant, heritable, late onset disorders. The
Rotterdam/Leiden Genetics Workgroup. J. Med. Gene.
34:382-390.

DudokdeWit, A. C., and A. Tibben. 1998. Distress in
individuals facing predictive DNA testing for autosomal
dominant late-onset disorders: comparing questionnaire
results with in-depth interveiwws. Eview. The Rotterdam/
Leiden Genetics Workgroup. Am. J. Med. Genet. 75:62-74.

Duncan, R. E.,, and J. Savulescu. 2005. An international survey
of predictive genetic testing in children for adult onset
conditions. Gen. Med. 7:390-396.

Durno, X. A., and S. Gallinger. 2006. Genetic predisposition to
colorectal cencer: new pieces in the pediatric puzzle.

J. Pediatr. Gastroenterol. Nutr. 43:5-15.

Fernandez-Suarez, A., and C. Cordero. 2005. Clinical and
ethical implications of genetic counseling in familial
adenomatous polyposis. Rev. Esp. Enferm. Dig.
97:654—665.

Hill, D. A., W. L. Furman, and C. A. Bilups. 2007. Colorectal
carcinoma in childhood and adolescence: a clinicopathologic
review. J. Clin. Oncol. 25:5808-5814.

Levitt, A., and G. Rodin. 1992. Coping styles,
psychopathology and intellectual performance in patients
with familial adenomatous polyposis. Gen. Hosp.
Psychiatry 14:61-68.

Radhakrishnan, C. N., and J. Bruc. 2003. Colorectal cancers in
children without any predisposing factors. A report of eight
cases and review of the literature. Eur. J. Pediatr. Surg.
13:66—-68.

Tibben, A. 2011. Social and behavioral research in clinical
genetics. Clin. Genet. 79:35-43.

© 2014 The Authors. Molecular Genetics & Genomic Medicine published by Wiley Periodicals, Inc. 395



