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Abstract

Androgen Insensitivity Syndrome represents a disorder due to partial (PAIS), mild (MAIS) or complete (CAIS) resistance to
androgens caused by X-linked mutations of androgen receptor gene. CAIS is characterized by a female phenotype and XY
karyotype. Cases of patients with CAIS and associated obesity have been reported, while to date, there are no reports about
the onset of an Eating Disorder (ED) in the carriers of this condition. We describe the case of a patient affected by CAIS and
Anorexia Nervosa (AN) restricting type later shifted to Bulimia Nervosa (BN). A previous overweight was present since
childhood, contributing to severe Body Dissatisfaction (BD) and consequent restrictive behaviour in adolescence. Beyond its
peculiarity, this case highlights also the importance of diagnosing and monitoring the overweight and BD in CAIS patients

to avoid the onset of an ED.
Level of Evidence: V, descriptive study.
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Introduction

Androgen Insensitivity Syndrome (AIS) was initially known
as "Morris Syndrome" from the name of the American
gynecologist, John McLean Morris, who described it for
first time in 1953 as "testicular feminisation" term no longer
used [1].

AIS represents a spectrum of conditions characterized
by resistance to androgens due to mutations involving the
androgen receptor gene, situated in the Xql1-ql2 region.
The carriers of this mutation have a 46 XY karyotype with
feminisation or under-masculinisation of external genitalia
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at birth, abnormal secondary sexual development in puberty,
and infertility.

AIS is inherited in an X-linked manner.

According to the degree of androgen insensitivity, AIS is
subdivided into three phenotypes:

— Complete Androgen Insensitivity Syndrome (CAIS) with
typical female external genitalia

— Partial Androgen Insensitivity Syndrome (PAIS) with
predominantly female, predominantly male, or ambigu-
ous external genitalia

— Mild Androgen Insensitivity Syndrome (MAIS) with
typical male external genitalia.

CAIS is still considered a rare condition, with an esti-
mated prevalence ranging from 2:100,000 to 5:100,000 [2]
and from 1:20,400 to 1:99,100 [3] depending on the study.

Subjects with CAIS have a 46 XY karyotype but the com-
plete resistance to androgen action, due to genetic mutations
of the androgen receptor gene, leads to a female phenotype
despite testosterone levels -within or above the male normal
range [4]- produced by their abdominal undescended testes.

Normally, in presence of a 46 XY karyotype, the Sex-
determining Region Y(SRY) gene situated in the Y chro-
mosome will determine, in the embryo-fetal period, the
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development of functioning testes and absence of female
internal genitalia. In CAIS, the complete resistance to andro-
gens results in female external genitalia since testosterone
and dihydrotestosterone produced by Leydig cells of testes
will be transformed by aromatase into estrogen so resulting
in development — between the 3rd week and 5th month of
intrauterine development — of female sexual characteristics.
Offspring will present therefore a feminine phenotype.

CAIS diagnosis is made either before puberty due to
inguinal swellings resulting from ectopic testes or at puberty
due to primary amenorrhea. Breasts and female adiposity
develop normally and sparse or absent pubic or axillary
hair is present. Sexual identity and orientation are typically
female and heterosexual.

To prevent testicular malignancy, treatment of CAIS
includes gonadectomy after puberty when feminilisation is
complete or prepubertal gonadectomy associated to estrogen
replacement therapy [5].

The gender identity, gender role and sexual orientation
show a female pattern in CAIS individuals.

In fact, in CAIS, gender identity usually follows the sex
of rearing, but quality of sexual life, sexual functioning and
quality of life can be slightly compromised and these are
important issues for keeping patients in psychological care
[5]. Sexual functioning and sexual quality of life demon-
strated less positive outcome in CAIS patients in comparison
with normal women also in a previous report [6].

Gender reassignment is an unusual event in subjects with
CAIS and has been described only in 4 cases [7].

Therefore, gender dysphoria in CAIS is considered as a
truly transgenderism [8].

The coexistence of CAIS and Eating Disorders has not
been described so far, on the contrary, association with over-
weight, a risk factor for unhealthy restrictive behaviours, has
previously been reported.

In adolescents and young adults with ED, the prevalence
of a history of overweight or obesity ranges from 19.3% to
36.7% [9].

Overweight adolescents report greater concern about
their weight and more body dissatisfaction (BD) than their
normal weight peers. They are, therefore, at risk of develop-
ing disordered eating behaviours, such as severe fasting to
lose weight, and consequently onset of Binge Eating (BE).

Hereby, we present the case of a patient affected by CAIS
and BN with a previous history of overweight and a subse-
quent episode of AN Restricting type.

We describe the psychopathological and medical picture
as well as the quality of BD.

Furthermore, this case offers the opportunity to specu-
late about gender differences of eating disorders and their
genetic and epigenetic underpinnings in a condition where
male karyotype XY is not congruent with testosterone
effects. Testosterone plays a crucial part by inducing a sexual
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dysmorphic and permanent imprinting on developing brain
areas, functionally linked to hunger and satiety control
(such as increased size of nuclei involved in regulation of
appetite), as well as on neuronal circuits involved in reward
mechanisms and attitudes towards food and, finally, on the
regulation of energy metabolism and body weight. Males
have in general a prevalent orexic-orientated attitude and
their metabolism is orientated versus anabolism. This male
neurobiology is activated during puberty and it is considered
to be the main protective factor against the development of
eating disorders. The androgenic protective effect does not
only depend on the hormonal level but also on its receptor
sensitivity.

Case report

A 22-year-old patient with CAIS, female phenotype, asked
for treatment for binge eating episodes.

At birth, her phenotype was consistent with female sex;
therefore, she was raised as a girl, a gender in which the
patient had always identified herself.

At the age of 15, she underwent an extensive assessment
due to primary amenorrhea.

The following data emerged from the examination:

Body Mass Index (BMI) was 19.9 (weight 63 kg, height
1.78 m).

Sex Hormone values (reported in Table 1), were not con-
sistent with female sex.

Lower abdomen ultrasound did not show a delimitable
uterus; there was no ultrasound aspect compatible with ovar-
ian tissue.

Nuclear Magnetic Resonance of the pelvis confirmed
the absence of a structure compatible with the uterus and
the absence of annex formations, while oval formations of
28 mm and 18 mm of maximum diameter of uncertain attri-
bution were appreciated in the ilidal pits.

The patient was then sent for genetic evaluation. No dys-
morphism was observed, weight and height were above 97th
percentile; poor secondary sex characteristics, reduced pubic
hair and armpit hair were described.

Karyotype from peripheral blood resulted 46 XY.

Molecular analysis of the androgen receptor gene (AR),
Xqll, was carried out, showing a gene mutation, with a
deletion of 61 nucleotides of exon 6 of the AR gene, consist-
ent with a complete loss of function of androgenic receptor.

Diagnosis of Complete Androgen Insensitivity Syndrome
(CAIS) was then formulated.

Lumbar and femoral bone density resulted in normal
ranges. Undescended testis in ilidal pits was diagnosed and
two years later, the patient underwent laparoscopic gonadec-
tomy and hormonal replacement.
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Table 1 Sex hormone values

March 2013 March 2018 October 2019
Age: 15 yrs Age: 20 yrs Age: 21 yrs
FSH NR 2.1 mU/ml 6.3 mU/mL <0.2 mU/ml
0.3-10 1U/ml after gonadectomy gonadotro-  inhibition of gonadotropins due
pins are only partially inhib- to estrogen replacement
ited by hormone replacement
with estrogens
LH NR 21.3 mU/m* 3.4 mU/ml <0.2 mU/ml
1.8-12 resistance to the feedback effect  after gonadectomy gonadotro-  inhibition of gonadotropins due
mlU/ml of androgens on LH secretion pins are only partially inhib- to estrogen replacement
ited by hormone replacement
with estrogens
Testosterone NR 462 ng/dl 62 ng/dl 47 ng/dl

33-585 ng/di

(age 14-15 yrs)
300-1080 ng/dl
(age 18-39 yrs)

Ject at the age of 15

15-60 ng/dl
in females
17- betaestradiol NR Not available
10-40
pg/ml
DHEAS NR 283.6 mcg/dL
89-457 mcg/dl  Differential diagnosis with
adrenal hyperplasia
17-idrossiprogesterone  NR 1.05 ng/ml
0.5-2.1 Differential diagnosis with
ng/ml adrenal hyperplasia

normal values for a male sub-

Normal value in females

Low testosterone value after
laparoscopic removal of unde-
scended testicles is performed
and estrogen replacement in
2015

185 pg/ml
Estrogen replacement

Normal value in females

Low testosterone value after
laparoscopic removal of unde-
scended testicles is performed
and estrogen replacement in
2015

<15 pg/ml
Estrogen replacement just

discontinued

At first observation at our ED Center, the patient
appeared in good nutritional conditions, BMI was 19.2;
blood pressure was 105/74, heart rate 51 bpm. The signs
of recent additive mastoplasty were present.

The previous values of sex hormones are shown in
Table 1.

Current laboratory tests showed a basal insulin in
normal ranges, an increased total cholesterol 238 mg/dl
(normal value <200), HDL cholesterol 63 mg/dl (nor-
mal value >45), LDL cholesterol 134 mg/dl (normal
value < 150), triglyceride 145 mg/dl (normal value < 150),
glycaemia 75 mg/dl (normal ranges 70-110), ALT 17 U/L
(normal value < 35), creatinine 0.83 mg/dl (normal ranges
0.50-1.20).

Haemoglobin (HB) value has decreased 11.8 g/dl
(11.5-16.5) compared to 2 years earlier when the analysis
documented HB 14 g/dl, despite a low ferritin at that time,
9 ng/ml (n.v.11-306).

Total cholesterol had increased but no other diagnostic
element of altered metabolic pattern was present despite the
previous overweight.

The patient reported overweight from childhood (from
the age of 6) due to an increase in appetite and hyperphagia
at meals, in absence of binge eating episodes or abuse of
high-calorie or highly palatable foods. Weight progressively

increased over the years up to 90 kg at the age of 19 (BMI
28.4).

She played volleyball and non-competitive sports up to
the age of 18.

At 19 years old, during a routine check-up for CAIS
syndrome, she showed a first weight loss (about 5 kg in a
month) obtained through a slight self-managed restriction of
caloric intake. This behaviour worsened over time leading
to an episode of restrictive AN.

She had a strict control over calorie intake with elimi-
nation of phobic foods (e.g. pasta, bread, sweets, oil, but-
ter) and a drastic reduction of portions. Furthermore, she
continued to practice compulsive exercise as compensative
method. The patient lost 30 kg in one and a half years, reach-
ing the minimum weight of 55 kg (BMI 17.4) maintained for
about 6 months; at the age of 19, weight stabilised approxi-
mately at 58 kg, BMI 18.3 (Fig. 1).

She showed daily episodes of binge eating a few months
before she began the therapy in our ED center. The patient
used at that time fasting and physical hyperactivity as com-
pensative behaviour. Self-inducing vomiting or laxative mis-
use had never been present.

The presence of BE episodes and consequent progressive
weight recovery (up to 63 kg, BMI 19.9) increased her BD
and prompted her to contact our ED Center.
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Fig. 1 TIFF. Weight chart

In first evaluation, the patient reported a severe BD exclu-
sively related to weight recovery and referred to the stomach,
thighs and breasts as critical points.

She reported body and food checking behaviour (e.g.
checking if the thighs touch each other, trying on very tight
clothes, comparing with other girls, counting kcals, weigh-
ing foods, controlling the diet of family members, eating
very slowly), poor perception of physiological signs of
hunger and satiety, high cognitive restriction (dietary rules,
allowed and forbidden foods etc.).

As regards psychiatric history, the patient reported a nor-
mal psychological development with good school and social
relationships, without particular difficulties in the evolution-
ary process.

Family support was of great help, but it could not protect
her from the stress of communication about her genetic dis-
order; unfortunately, she never accepted psychological help.
Her main concern was the infertility caused by CAIS.

The awareness of her condition did not alter a normal
development of affective relationships.

Gender and role identity had always been female with
heterosexual orientation.

She had a satisfactory emotional relationship with a
boyfriend with whom she had regular and satisfying sexual
relations.

She reported that BD, begun during adolescence, was
related to overweight and mainly due to peers’ teasing.
She tried to lose weight through a self-managed dietary
restriction.

BD was referred exclusively to the desire for thinness.

The following tests were performed:

— Eating Disorder Inventory (EDI 2): a self-report ques-
tionnaire used to assess the presence of ED [10].
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— Beck Depression Inventory (BDI), a self-report inven-
tory for measuring the severity of depression [11].

— Binge Eating Scale (BES), a self-report questionnaire
used to assess the presence of binge eating behaviour
[12].

— Symptom Check List-90-Revised (SCL-90-R), a check-
list measuring the severity of self-reported psychopatho-
logical symptoms [13].

— Body Uneasiness Test (BUT), a questionnaire to evaluate
ED and abnormal body image attitudes [14].

Significant test scores are listed in Table 2.

Discussion

We describe for the first time a case of Complete Androgen
Insensitivity syndrome (CAIS) presenting an ED consisting
of a previous episode of Restrictive AN shifted to BN over
time.

It is well known that BD — especially when associated
with overweight — is a risk factor for an ED onset.

In the case of a subject with CAIS and overweight, it is
possible that the related BD promotes an unhealthy restric-
tive behaviour.

Peng Yang et al. reported a case of CAIS with obesity
and metabolic syndrome, but weight-related BD was not
investigated [15].

Wisniewski et al. assessed physical and psychosexual sta-
tus in a sample of 14 subjects (median age 45) with a diagno-
sis of CAIS, using a questionnaire and medical examination.

BD was evaluated through a questionnaire with three
response options (mainly satisfied, somewhat dissatisfied,
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Table 2 Test score Test

Score

EDI 2
(Eating Disorder Inventory)

BDI

(Beck Depression Inventory)
BES

(Binge Eating Scale)
SCL-90-R

(Symptom Check List-90-Revised)

BUT
(Body Uneasiness Test)

Drive for thinness 17
Bulimia 15
Enteroceptual Awareness 15

<17
Not significant

28
presence of a severe Binge Eating behaviour

Not significant for psychopathological symptoms

Not significant

mainly dissatisfied) regarding the degree of satisfaction
with physical appearance.

The results showed that 57% reported a good degree
of body satisfaction, while 43% of the sample reported
varying degrees of BD both related to physical appearance
(such as inadequate body hair, looking younger than actual
age etc.) and linked to the presence of obesity [8].

Overweight and hypercholesterolemia, present in our
patient, were already reported in CAIS since the altera-
tion in AR receptor can result in increased body fat and
increase of cholesterol (total and LDL) [16]. The diag-
nostic criteria for the definition of metabolic syndrome or
diabetes were not present in our patient, but a link between
impaired androgen receptor signaling and metabolic regu-
lation has been described by Yang et al. [8].

In our patient, gender identity and gender role showed
a female pattern consistent with a normal and healthy psy-
chosexual development as suggested in literature [17].

The co-occurrence of these two rare conditions offers
the opportunity to discuss about the reasons of gender dys-
morphism of Eating Disorders in general and to speculate
on the phenotype of the ED in this subject.

Sexual dysmorphism appears, according to a wide body
of literature, to be mostly related to the prenatal exposure
to maternal and fetal testosterone.

Their action, starting from the seventh week of intrau-
terine development determines a male morpho-functional
organization.

In puberty, the activational effect of testosterone on
a male brain will produce a protective effect against the
occurrence of ED [18-20]. Masculinisation of the brain is
also due to a direct expression of SRY region of Y chromo-
some. This region — involved in testis differentiation and
subsequent testosterone secretion — is chiefly expressed in
the testes but, to some extent, it is also expressed in other
tissues (e.g. heart, liver and kidneis) and in certain brain
regions so influencing the development of male-specific
neurobiology and brain function in a direct cell-autono-
mous manner.

This function, together with others, related for example
to the growth-controlling region on the long arm of the
Y chromosome, should be present also in CAIS subjects.

Even if the lack of testosterone action determines a
female phenotype, it is not possible to exclude brain mas-
culine modifications [21].

Finally, our patient did not present psychiatric symp-
toms, even though research studies highlight that among
women with CAIS, the psychiatric morbidity — especially
anxiety and depressive disorders — had significantly
increased [22].

We cannot compare our case with other similar cases
since CAIS has never been described in association with
an ED.

In our patient, the development of an ED was initially
linked to the presence of overweight and BD, but “feel-
ing fat” persisted despite the weight loss, representing the
typical pathological nucleus of an ED.

Our case report emphasises the importance of perform-
ing a correct diagnostic framework of overweight, BD and
eating behaviours which are risk factors for ED onset, also
in CAIS subjects.

What is already known on this subject?

Cases of patients with CAIS and associated obesity
have already been reported, while, to date, there are no
reports regarding the onset of an ED in CAIS patients.

What does this study add?

We describe for the first time a case of a patient with
CAIS and a previous episode of AN restricting type later
shifted to BN.

Our case report emphasises the importance of performing
a correct diagnostic framework of overweight, BD, eating
behaviours in CAIS patients as risk factors for ED onset.
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