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Abstract

Back ground: Polycystic ovarian syndrome (PCOS) is one of the commonest
endocrine disorders in women of reproductive age group, cause of androgen excess
in women. (PSA) may be a new one diagnostic tool for PCOS. Serum AMH is
synthesized by small antral follicles, which are precisely those seen on ultrasound
and could help us to diagnose PCOS. The aim of this study to evaluate the levels
of serum TPSA, AMH among Sudanese women with polycystic ovary syndrome
and to determine the performance of PSA in diagnosis of PCOS.

Material and Method: In a cross sectional case control study, 50 women newly
diagnosed with polycystic ovary syndrome and 50 apparently healthy controls
were enrolled. Sample were collected during the period between February to May
2017 from Elsir Abo Alhassen Center for Infertility in Khartoum State, serum
TPSA , AMH levels were measured using an ultrasensitive method
(Electrochemiluminesent (ECL) immunoassay method) . Results were analyzed
using statistical package for social science (SPSS) computer program.

Result: Serum levels of TPSA, AMH were significant higher in polycystic ovary
syndrome group versus control group with mean + SD for TPSA (0.019 +0.009
ng/ml) versus control group (0.001 £ 0.001 ng/ml) and a p.value=0.00. AMH was
(14.11+9.2 ng/ml) versus control group (2.404 = 1.00ng/ml) p.value 0.00. There
was a slight decrease in level of TPSA in females who had regular cycle in contrast
to females that had irregular cycle with p.value = 0.04, where there was no
difference in AMH p.value = 0.6. Also, this study showed that there was positive
correlation between TPSA and BMI (P.value=0.00, r=.893) and negative
correlation between AMH and BMI (P.value=0.025, r = -.317). The majority of
females had irregular cycle were obese 36%, the overweight were 24% and those
with normal weight were12%. Also there was significant increase in TPSA and
AMH in PCO patients who had family history, TPSA (mean+ SD 0.022 + 0.021



ng/mL versus 0.0165%0.006 ng/ml) pvalue 0.03, and AMH (mean+ SD 21.3+10.0
ng/ml versus 10.6x 5.6 ng/ml) p value 0.00.

Conclusion: The study concluded that the serum levels of TPSA, AMH are
increased in PCOS. TPSA and AMH were significantly increased in patients who

had family history.
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Chapter One

Introduction, Objectives and Rationale

1.1 Introduction

Polycystic ovarian syndrome (PCOS) is the most common endocrinopathy
of women, is combination of chronic anovulation or oligomenorrhoea and
clinical or biochemical hyperandrogenism and ovarian polycystic changes
are observed by ultrasound (Diamanti., 2008), affect about 6-8% of the
population (Rudnicka et al., 2016). In recent years, acceptance of the
concept that PCOS is a heterogeneous disorder (thatis, capable of having
somewhat different manifestations in different people) and the exact cause
not known until now, and it is a very common problem among patients
attending infertility clinics (Rudnicka et al.,, 2016). Recent study
conducted to assess Serum Anti-Millerian hormone (AMH) as laboratory
predictor in infertile women with PCOS (Tayrab et al., 2014). Prostate
specific antigen (PSA) is a serine protease of human glandular Kkallikrein
family and has historically been used as the most specific and sensitive
marker for prostatic cancer in males (Nagar., and Msalati.,, 2013 ), PSA
production in the prostate is under the control of steroid hormones.
Androgens up-regulate the expression of the PSA gene through the
androgen receptor, PSA has been detected in some female tissues
(including Dbreast, ovarian, and endometrial tissues) and body fluids
(amniotic fluid, milk, and breast cyst fluid) (Melegos et al., 1997), The
presence of PSA in these female tissues seems to be associated closely
with steroid hormone regulation, especially androgens, glucocorticoids,
and progestin but not estrogen (Mashkoor et al., 2013). Previous study

found that serum PSA levels were increased significantly in women with



hirsutism ((Melegos et al., 1997), other study demonstrated that women
with PCOS had significantly higher serum concentration of TPSA than
healthy women and showed that TPSA positively correlated with
testosterone (Rudnicka et al., 2016).

1.2 Rationale

Recently PCOS in become one of the most common problem among
women in reproductive age that visit fertility centers in Sudan , the
diagnosis and differential diagnosis of PCOS remains confused to many
clinicians because have different criteria and different phenotypes and
have different manifestations in different people due to genetic and
environmental background and until now have no separately lab test and
clinicians depend on rule out all other cause of heperandrogenism and
ultrasound so these may lead to miss diagnosis, PSA may be a new
biomarker helping in diagnosis of PCOS, so may reduce infertility and
other complication.

The strong involvement of AMH in the pathophysiology of PCOS has
opened a wide discussion about whether AMH could be involved in
facilitating the diagnosis of PCOS, as a more sensitive and specific marker

than follicle count in ultrasonographic examination.



1.3 Objectives
1.3.1 General Objective

To assess the levels of serum total Prostate specific antigen (TPSA) and
Anti mullerian Hormone (AMH) among Sudanese women with polycystic

ovarian syndrome.

1.3.2 Specific objectives
1. To estimate the level of serum TPSA, AMH in polycystic ovarian

syndrome patients compared to control group.

2. To compare between TPSA, AMH with menstrual cycle (regular,

irregular) in case group.

3. To calculate the body mass index (BMI) based on the weight and
height of study group.

4. To correlate between TPSA, AMH and BMI.



Chapter Two

Literature Review

2.1Polycystic Ovary Syndrome

Polycystic Ovary Syndrome (PCOS) is a set of symptoms that result from a
hormonal imbalance affecting women and girls of childbearing age. Women with
PCOS usually have at least two of the following conditions,absence of ovulation,
leading to irregular menstrual periods or no periods at all ,high levels of androgens
(a type of hormone) or signs of high androgens, such as havingexcess bodyor facial
hair ,cysts (fluid-filled sacs) on one or both ovaries—"polycystic" literally means
"having manycysts"Some women diagnosed with PCOS have the first two
conditions listed above as well as other symptoms of PCOS but do not have cysts
on their ovaries(Azziz., 2006 ).

First description of the syndrome by Stein &Leventhal , who in their original
report described seven women with variable clinical characteristics (i.e. obesity,
hirsutism, acne and amenorrhoea) associated with enlarged bilateral polycystic
ovaries(Conway et al., 2014 ). At the time, these signs were strictly adhered to in
the diagnosis of what was then known as Stein-Leventhalsyndrome . These
investigators also reported the results of bilateral wedge resection of the ovaries, in
which at least half of each ovary was removed as a therapy for PCOS. Most of
their patients resumed menses and achieved pregnancy after ovarian wedge
resection. They postulated that removal of the thickened capsule of the ovary
would restore normal ovulation by allowing the follicles to reach the surface of the

ovary (Tayrab et al., 2014).
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The exact mechanism responsible for the therapeutic effect of removal or
destruction of part of the ovarian tissue is still not well understood. On the
basis of Stein and Leventhal’'s work, a primary Ovarian defect was
inferred, and the disorder was commonly referred to as polycystic ovarian
disease. Subsequent clinical, morphologic, hormonal, and metabolic
studies uncovered multiple underlying pathologies, and the term polycystic
ovary syndrome was introduced to reflect the heterogeneity of this
disorder. One of the most significant discoveries regarding the
pathophysiology of PCOS was the demonstration of a unique form of
insulin resistance and associated hyperinsulinemia (Franks., 2006).

2.1.1 Etiology of Polycystic Ovary Syndrome(PCOS)

The etiology of this syndrome is still speculative while its pathophysiology
appears to be both multifactorial and polygenic.There are no certainties
about the origin of PCOS, and a variety of hypotheses about either the
genetic or the environmental origins of PCOS have been postulated. PCOS
phenotype can be found from early infancy to puberty, based on
predisposing environmental influences and genetic factors. There is some
evidence that PCOS may partly depend on genetic factors. However, it is
unlikely that PCOS represents a single gene defect and it is more likely to
be polygenic or oligogenic. One hypothesis suggested that the clinical
features of PCOS may develop as a consequence of genetically determined
hypersecretion of androgens by the ovary starting at puberty or very likely
long before puberty, so that typical clinical and biochemical characteristics
of PCOS may become expressed as a consequence of exposure to

androgen excess at or before. (Rosenfield., and Ehrman., 2016) .



2.1.1.1 Genetic factor forPolycystic Ovary Syndrome (PCOS):

familial aggregation of PCOS phenotypes and of associated metabolic and
reproductive abnormalities has been long noted, While clustering of cases in
families strongly support the role of genetic factors in the development of PCOS,
heterogeneity of phenotypic features in different families and even within the same
family underscores the importance of the environmental contribution. PCOS
appears to be a common and complex trait and the exact pattern of inheritance is
yet to be fully explained.The model of inheritance of PCOS has not yet been
defined. Some researchers have postulated autosomal dominant transmission
linked to a single genetic defect, but most authors define PCOS as a polygenic
pathology. It is also possible that a particular gene in a given family may have a
predominant effect, influencing the phenotypic manifestations of the syndrome.
The main candidate genes are those encoding for factors involved in the synthesis,
transport, regulation and effects of androgens (Leo.V et al., 2016). in addition
biochemical parameters, including fasting insulin levels or hyperandrogenemia,
seem to be highly heritable parameters, suggesting that some clinical signs,
symptoms, or biochemical parameters of PCOS could be transmitted as mendelian
autosomal dominant , or X-linked traits , but the genetic studies have not as yet
concluded the pattern of heredity , While studies, so far, are unable to exclude an
autosomal or X-linked dominant mode of inheritance, the heritability of PCOS is
probably more complex, similar to that of type 2 diabetes mellitus or

cardiovascular disease (Rosenfield., and Ehrman., 2016) .



2.1.2 Pathophysiology of Polycystic Ovary Syndrome(PCOS)

The exact pathophysiology of PCOS is complex and remains largely
unclear (Teede et al., 2010), Theories regarding the pathophysiology of
PCOS implicate primary defects in the hypothalamic—pituitary axis,
ovarian function, and insulin secretion and action (Azziz., 2016).
2.1.2.1Hyperandrogenism

The clinical and/or biochemical signs of androgen excess in PCOS result
from increased synthesis and release of ovarian androgens. Elevated
luteinising hormone and insulin  synergistically increase androgen
production. Insulin resistance leads to hyperinsulinaemia, reduces sex
hormone binding globulin(SHBG) and raises free circulating testosterone
and together, hyperandrogenism and hyperinsulinaemia impairs ovarian
follicle  development.  Clinical  hyperandrogenism  primarily  includes
hirsutism, acne and male pattern alopecia (Azziz., 2016).

PCOS is a common cause of hirsutism occurring in approximately 60% of
cases, however this varies with race and degree of obesity (Franks., 2006),
Hirsutism, Acne affects one third of cases and is not particularly specific
for PCOS. Male pattern hair loss (androgenic alopecia) is less frequently
seen in PCOS cases, as it generally requires a familial predisposition.
Other features of hyperandrogenism include virilisation, which, especially
if presenting with clitoromegaly and rapid onset, requires exclusion of
other causes including adrenal or ovarian androgen-secreting tumours
(Legro et al., 2013).

Biochemical hyperandrogenism is present in most patients with PCOS.
Measurement of biochemical androgens in PCOS is limited by poor
accuracy and reproducibility of assays, which are designed for

significantly  higher male androgen levels. Free androgen index



measurements are generally recommended, derived in the lab from SHBG
and  total  testosterone  measurements.Dehydroepiandrosterone  sulfate
(DHEAS) and androstenedione are not routinely recommended in PCOS
(Franks., 2016).

2.1.2.2Hirsutism

Hirsutism is defined as the excessive growth of terminal hair in women and child
In distribution similar to that occurring in post pubertal men (Brassard et al., 2008)
Clinical features of hyperandrogenism frequently seen in PCOS include hirsutism,
acne, and androgenic alopecia. Hirsutism is the presence of terminal hairs on the
face and/or body in a female in a male-type pattern. The most common method of
determining the presence of hirsutism uses a visual score. (Azziz et al., 2009).
Various methods have been proposed. The most commonly used method is a
modification of a method originally reported by Ferriman and Gallwey. Nine body
areas, including the upper lip, chin, chest, upper back, lower back, upper and lower
abdomen, upper arm, and thigh, are assigned a score of 0—4 based on the density of
terminal hairs. A score of O represented the absence of terminal hairs, a score of 1
minimally evident terminal hair growth, and a score of 4 extensive terminal hair
growths. The cutoff value should be established after the study of a large
population of unselected women. Using this approach, cutoff values for defining
hirsutism have been variously reported to be a score of 6 or greater, 7 or more, and
8 or more. (Azziz et al., 2009). However, we should note that the prevalence of
hirsutism in PCOS will vary according to the race and ethnicity of the population
being studied. These data suggest that the degree of body and terminal hair growth
and the prevalence of hirsutism are not significantly different between unselected
White and Black women. Consequently, it is likely that there will be little
difference in the prevalence of hirsutism between Black and White PCOS women.
Although this remains to be confirmed. Consistent with the lower population



prevalence of hirsutism observed in East Asian women, a comparative study of
patients with PCOS from the United States (primarily Mexican Americans), Italy,
and Japan noted that Japanese women had a significantly lower mean hirsutism
score than their non-Asian counterparts. However, the lesser prevalence of
hirsutism among East Asian PCOS patients may not extend to all groups in
theregion. For example wijeyaratne and colleagues observed that hirsutism was
more prevalent and more severe among PCOS patients of Southern Asian
extraction (Pakistani, Bengali, Gujarati, or Dravidian Indian) than Whites.
Likewise, among women of Indian descent in New Zealand, about two thirds of
women with PCOS presented with clinical evidence of hirsutism, similar to the
prevalence found in women of European, Maori, and Pacific Island descent.
Although it is clear that there is racial variation in hair growth patterns, race-
specific normative ranges have not been well established, which is required to
determine whether a particular woman has excessive amounts of body of facial
hair. Overall, hirsutism is an important feature of PCOS, affecting approximately
65% to 75% of patients with PCOS, including women of White, Black, and
Southeast Asian race. The prevalence of hirsutism in PCOS is likely to be less

among women of East Asian extraction (Azziz et al., 2009).
2.1.2.3Acne

Acne affects approximately 12% to 14% of white (PCOS) patients
although the prevalence of this dermatologic abnormality varies with
ethnicity: it is reportedly higher in Asian Indians and lower in Pacific
Islanders. In a study of 248 women with (PCOS) in lItaly, acne alone in the
absence of other pilosebaceous features was present in 23.4%. Among 716
patients with (PCOS), 14.5% presented with acne, either alone or in
combination with hirsutism. In a prospective study of women presenting

for blood donation, Asuncion and colleagues noted that of the 10 women



diagnosed with PCOS, four (40%) had acne, three without associated
hirsutism. However, various surveys have noted a relatively high
prevalence of acne in the general population, particularly among younger
women. Approximately 20% of individuals in their midteens and 15% of
those in their early 20s complain of acne; even 10% of women in their 30s
and 5% of women 40 to 60 years old will complaint of, albeit mild, acne.
Consequently, the degree to which PCOS increases the risk of acne above
the general population prevalence is unclear. The variability in the
prevalence of acne is compounded by the fact that there is no single
scoring system used. Overall, although acne affects 15% to 25% of PCOS
patients, it is unclear whether the prevalence of acne is significantly
increased in these patients over that observed in the general population
(Azziz et al., 2009).

2.1.2.4 Androgenic alopecia

Scalp hair loss in women is a distressing complaint with significant
psychologic morbidity. It usually represents the pilosebaceous unit
response to endogenous androgens and may be associated with acne and
hirsutism. Androgen sensitivity of the pilosebaceous unit varies, and there
is poor correlation between clinical features and evidence of biochemical
hyperandrogenism. The presence of DHT, formed from the 5a-reduction of
tin the dermal papilla, is associated with a higher 5a-reductase activity in
the hairs plucked from a scalp presenting with androgenic alopecia. In
addition to androgen excess, other potential etiologies of alopecia or
diffuse scalp hair loss in any woman may be genetic (i.e.,, familial
premature scalp follicular loss), environmental (e.g., damage following the
use or abuse of hair cosmetics), and nutritional (e.g., poor protein intake,

zinc  deficiency, iron-deficient anemia). Androgenic alopecia is a
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recognized sign of (PCOS). However, the prevalence of this abnormality
in PCOS is unclear. Although we previously noted that PCOS patients
may account for _10% to 40% of all women with alopecia, literature
defining the incidence of alopecia in either normal women or women with
PCOS is sparse. The pattern of hair loss in PCOS generally involves
thinning of the crown with preservation of the anterior hairline.
Androgenic related alopecia in women with PCOS tends to be seen in the
anterior midvertex area extending to the crown. The anterior hairline
remains intact in women with PCOS and significant a bit emporal scalp
hair recession is unusual except in virilizing syndromes. Unfortunately, a
loss of at least 25% of scalp hair is needed before a woman becomes aware
of thinning of her scalp hair. The sole presence of alopecia or diffuse scalp
hair loss in women may be the sole dermatologic sign of PCOS (Azziz et
al., 2009).

2.1.3 Specific steroidogenic enzyme defects in (PCOS)

In vitro studies suggest that the enhanced steroidogenic potential of PCOS theca
cells resides in the increased enzyme activities of 17a-hydroxylase/17,20- lyase
(CYP17al), 3-beta-hydroxysteroid dehydrogenase type Il (HSD3B2) and side-
chain cleavage enzyme (CYP11A1l); the enzyme activities remain elevated after
many passages in culture (Nelson., 2001). These three enzymes act at various steps
of the pathway of androgen synthesis. CYP11AL1 performs the first step of

steroid biosynthesis: the conversion of cholesterol to pregnenolone. CYP17al
(cytochrome P450cl7; 17a-hydroxylase/17,20-lyase) has dual functions: the
hydroxylase activity catalyses the 17ahydroxylation of both pregnenolone and
progesterone; and the 17,20-lyase activity cleaves the C17-C20 bond of 17a-
hydroxypregnenolon and 17a-hydroxyprogesterone to form
dehydroepiandrosterone (DHEA) and androstenedione, respectively. HSD3B2

11



transforms D5-steroids (pregnenolone, 17ahydroxypregnenolone and DHEA) into
their D4- congenors. The increased enzyme activity of CYP17A1 is reflected at the

transcriptional level. (Rosenfield .; and Ehrmann.; 2016 ).

2.1.4 Gonadotropins Hormones

Impaired gonadotropin dynamics may contribute to excessive androgen
production in (PCOS), Increased LH pulse frequency and amplitude
leading to persistently increased LH levels may directly enhance theca
androgen synthesis. However, it has been suggested that elevated LH
levels result from an impaired negative feedback on LH secretion, due to
excessive androgen action on the hypothalamic—pituitary axis. The
relatively reduced FSH levels (in relation to LH) may have an indirect
role. The decreased stimulation of aromatase by FSH results in the
decreased conversion of androgen to oestrogen and aggravates the ovarian

androgen excess (Diamanti., 2008).

2.1.5IntraovarianFactors

Intraovarian factors of granulosa cell origin, such as anti Mullerian
hormone (AMH) and inhibins, may contribute to the steroidogenic activity
of theca cells. AMH is a dimeric glycoprotein of the transforming growth
factor b (TGF-b) superfamily involved in follicular dynamics (Knight., and
Glister.,2006 ). AMH type Il receptors (AMHRII) have recently been
detected on theca cell membranes of maturing follicles and could mediate
a paracrine effect of AMH on androgen production. Additionally, AMH
may indirectly contribute to the ovarian androgen excess by inhibiting
FSH action or by suppressing aromatase activity (Diamant., 2008 ). The
significant positive relationship between AMH and testosterone levels is

compatible with the putative role of AMH in perpetuating ovarian
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androgen excess. Similarly, theca cells have been shown to express inhibin
receptors on their membrane, supporting the notion of a paracrine action of

Iinhibins on theca steroidogenesis (Wang et al., 2016).

2.1.6 Adrenal Hyperandrogenism

There is a body of evidence to suggest that adrenal hyperandrogenism by
putative dysregulation of CYP17Al is a genetically determined trait in
PCOS. Increased peripheral metabolism of cortisol has also been proposed
to contribute to the functional adrenal hyperandrogenism. In particular, the
enhanced inactivation of cortisol by 5a-reductase or the impaired
reactivation of cortisone by 11-beta-hydroxysteroidogenasel could lead to
decreased feedback suppression of adrenocorticotropic hormone (ACTH)
secretion. Notably, insulin resistance may in part account for the enhanced
5a-reduction of cortisol without affecting cortisol production. In this
setting, the hypothalamic—pituitary—adrenal axis may be stimulated,
leading to increased adrenal androgen production in PCOS. Nevertheless,
aberrations related to adrenal function appear to contribute to a limited

extent to the hyperandrogenism of PCOS (Diamanti., 2008).

2.1.7 Poly cystic ovary syndrome and ovarian dysfunction
Ovarian dysfunction usually manifests as oligomenorrhoea/amenorrhoea resulting

from chronic oligo-ovulation/anovulation (Brassard et al., 2008). However,
prolonged anovulation can lead to dysfunctional uterine bleeding which may
mimic more regular menstrual cycles. The majority of PCOS patients have ovarian
dysfunction, with 70% to 80% of women with PCOS presenting with
oligomenorrhoea or amenorrhoea. Among those with oligomenorrhoea, 80% to
90% will be diagnosed with PCOS (Brassard et al., 2008). Among those with
amenorrhoea, only 40% will be diagnosed with PCOS as hypothalamic dysfunction
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IS @ more common cause (Azziz et al., 2009). Oligomenorrhoea occurs usually in
adolescence, with onset later in life often associated with weight gain. Menstrual
irregularity is then often masked by the oral contraceptive pill (OCP), until
cessation, when the underlying irregular cycles recur. Menorrhagia can occur with
unopposed estrogen and endometrial hyperplasia, further exacerbated by elevated
estrogen levels in obesity. Whilst inadequate research exists, it is generally
recommended that greater than four cycles per year may protect the endometrium.
Women with regular menstrual cycles can also now be diagnosed with PCOS
based on newer diagnostic criteria (Azziz., 2006). In those with PCOS and
infertility, 90% are overweight. Obesity independently exacerbates infertility,
reduces efficacy of infertility treatment and induces a greater risk of miscarriage
(Brassard et al., 2008). There is currently an active debate about the appropriate
limit for body mass index for assisted reproduction therapies, given the reduced
success rates and the demonstrated risks of pregnancy in overweight women
ideally, weight should be optimized prior to pregnancy. Age-related infertility also
exacerbates infertility and timely planning of families may warrant discussion
(Yuan et al., 2016).

2.1.7.1 Amenorrhoea

Amenorrhoea can be primary (menstruation has never occurred) or secondary.
Oligomenorrhoea is sparse or infrequent menstruation; it can be due to less severe
forms of some of the causes of amenorrhoea. Primary amenorrhoea can occur as
part of the syndrome of female hypogonadism, but can also be present in normally
feminized women. The commonest cause of amenorrhoea in women of child-
bearing age is pregnancy, and this possibility, however unlikely, must always be
excluded. The finding of an apparently high plasma LH concentration may suggest
pregnancy before a pregnancy test is performed: chorionic gonadotrophins cross-

reacts in some assays for LH. Pregnancy apart, amenorrhoea in normally feminized
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women is most frequently due to a hormonal disturbance that results in a failure of
ovulation (Marshall et al., 2014). Causes include: disordered hypothalamo-pituitary
function, related to weight loss (30-35% of cases in most series) or
hyperprolactinemia (10-12%), but idiopathic in some 10% of cases, ovarian
dysfunction (e.g. autoimmune disease leading to premature menopause) (10-12%),
increased androgen production (particularly polycystic ovary syndrome (PCOS)
and late-onset congenital adrenal hyperplasia) (30—35%). Weight loss can lead to a
decrease in the frequency of the pulsatility of GnRH secretion and thus decreased
secretion of LH and FSH. Menstruation almost always ceases if weight falls below
75% of the ideal, and may do so with smaller losses. Regular menstruation returns
If weight is regained. Severe stress and intensive exercise regimens, such as are
adopted by elite long-distance runners, ballet dancers and gymnasts, can also lead
to amenorrhoea, probably for complex neuroendocrinological reasons in addition
to any effect of decreased body weight. Amenorrhoea due to excessive androgen
secretion is often associated with hirsutism or even virilism. Uterine dysfunction is
an uncommon cause of amenorrhoea. It can be excluded, if necessary, by the
progestogen challenge test. If medroxyprogesterone acetate is given orally (10 mg
daily for 5 days), the occurrence of vaginal bleeding 5-7 days later signifies that
the uterus was adequately oestrogenized. If bleeding does not occur, the test is
repeated, giving estrogen (ethinyloestradiol, 50 mg daily for 21 days, with
progestogen on the last 5 days). Absence of bleeding indicates uterine disease. If
bleeding occurs, oestrogen deficiency is present. The diagnosis of hormonal causes
of amenorrhoea requires basal measurements of plasma FSH, LH and prolactin
concentrations. A high FSH concentration is indicative of ovarian failure (and is
more sensitive in this respect than LH). If LH, but not FSH, is elevated, and the
patient is not pregnant, the most likely diagnosis is PCOS, and pelvic
ultrasonography should be performed. If LH and FSH concentrations are normal or
low, a pituitary or hypothalamic disorder should be sought, by anatomical studies
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and dynamic testing of the hypothalamo-pituitary axis in a manner similar to that
described for male hypogonadism. As in males, however, the results of such tests
do not always distinguish between pituitary and hypothalamic disorders. The
management of amenorrhoea depends on the cause, and whether fertility is
required. In hyperprolactinemia, the treatment is directed to the underlying cause
wherever possible (e.g. withdrawal of drugs, treatment of hypothyroidism). In
ovarian, pituitary or hypothalamic disease, when fertility is not required, cyclical
estrogen and (if the patient has a uterus) progestogen replacement is given. In
established ovarian failure, pregnancy is only possible using donated ova. If
fertility is required in pituitary failure, treatment is with human FSH and LH; HCG
may be required to mimic the mid-cycle LH peak and stimulate ovulation. . Careful
monitoring of plasma oestradiol concentrations is necessary to detect hyper
stimulation, which carries a risk of multiple pregnancies and the production of
ovarian cysts. Patients with hypothalamic disease may respond to clomiphene. This
substance blocks oestradiol receptors in the hypothalamus and may stimulate
GnRH (and thus LH and FSH) secretion (Azziz et al., 2009) (Coffler et al., 2003).
Nonresponders are treated with pulsatile GnRH. Clomiphene is also useful in
inducing ovulation in patients with PCOS. When it has not been possible to
distinguish between hypothalamic and pituitary disease, a failure to respond to
pulsatile GnRHsug gests that amenorrhoea is due to pituitary dysfunction.

Amenorrhea due to androgen excess can be due to adult onset CAH, corticotropin-
dependent Cushing syndrome, or polycystic ovary syndrome (PCOS). Some
individuals with 21-hydroxylase deficiency do not manifest any developmental
abnormalities or salt wasting, but they present with signs of androgen excess. This
clinical syndrome, referred to as non classic, adult-onset, or late-onset CAH, may
be clinically indistinguishable from PCOS. Serum androstenedione and
testosterone concentrations (total and free concentrations) are elevated, with mean
concentrations 50 to 150% higher than normal. Abnormal bleeding patterns seen in
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PCOS are due to chronic anovulation and lack of progesterone stimulation and
withdrawal. Chronic estrogen exposure without progesterone may predispose
patients to endometrial cancer. Some attempt has been made to link PCOS to
leptin, a hormone that is secreted by adipocytes and is thought to play a role in
regulating food intake and metabolism. Animals that lack leptin are infertile; leptin
injection increases gonadotropin secretion and restores fertility. For women with
PCOS who wish to conceive, treatment is aimed at ovulation induction. Weight
reduction should be attempted first in those women who are overweight, as it often
helps to promote ovulation. If ovulation does not occur, then medications such as
clomiphene citrate, metformin, and aromatase inhibitors may be useful. Ovarian
hyperthecosis, a non-neoplastic lesion of the ovary characterized by the presence
of islands of luteinized thecal cells in the ovarian stroma, is sometimes confused
with PCOS (yuan et al., 2016).

2.1.7.2 Intraovarian Androgens

Intraovarianhyperandrogenism may be causatively linked with anovulation in
PCOS. Intraovarian androgen excess could impair folliculogenesis in a dual
fashion, in part by stimulating the growth of small follicles (Jonard., and Dewailly
., 2004),and in part by hindering follicular maturation towards the dominant stage .
Androgens appear to have diverse actions on ovarian granulosa cells according to
the stage of the oocyte developmental program and the concurrent environmental
milieu. Early follicles acquire the androgen receptor before other receptors (FSH
receptor, AMH receptor). Therefore, androgens could affect folliculogenesis at the
initial FSH independent phase (recruitment) and, in concert with other growth
factors, contribute to the exaggerated early follicular growth in PCOS
(Diamanti., 2008). And enhance FSH-induced granulosa cell differentiation, as

demonstrated in primate models. These effects are at variance with evidence
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showing inhibition of granulosa cell proliferation and maturation by androgens
(Diamanti., 2008).

The androgen-induced inhibition of aromatase activity ,may contribute to the
distortion of the later stages of folliculogenesis. This abnormality may lead to the
failure of the selection of the dominant follicle and the demise of the subordinate
cohort of follicles, which are required for mono-ovulation (Jonard., and Dewailly.,
2004).

2.2 AMH
2.2.1 AMH physiology

In the male foetus, the Sertoli cells in developing testes produce AMH, which
through AMH receptor-type 1l (AMHR-II) activation induces regression of the
paramesonephric ducts. Strong AMH expression is involved in testicular
differentiation during foetal development up to puberty. In the female foetus, the
absence of AMH results in the development of the paramesonephric ducts into the
oviduct, uterus, and the upper 2/3 of the vagina. Production of AMH starts from
about the 36th week of gestation and lasts until menopause (Rey et al., 2013).

AMH is mainly expressed in granulosa cells of growing antral and pre-antral
follicles in the gonadotropin-independent phase. Serum AMH reflects the secretion
of AMH only from the follicles that are vascularised. AMH regulates follicle
growth by the inhibition of their sensitivity to follicle-stimulating hormone (FSH).
In the physiological menstrual cycle, when the follicle matures and reaches a
diameter of around 6 mm, it enters the FSH-dependent growth phase, resulting in
follicle selection and ovulation. It should be highlighted that selection of the
follicle is based on its own sensitivity to FSH, and it requires FSH to continue its
growth. After that time, there is a gradual reduction of intra follicular AMH

concentration. Oocyte, depending on the stage in preantral, antral, and
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preovulatory follicles, can regulate AMH expression in granulosa cells (Pellatt et
al., 2011). Additionally, elevated oestrogen production and FSH can down-regulate
AMH activity (Pellatt et al., 2011).

2.2.2 AMH in PCOS

Recent study demonstrate use of AMH in diagnosis of PCOS, AMH concentration
correlates with the number of antral follicles as well as age of the women .AMH
peaks at age 24.5 years, followed by a decline to the menopause . AMH values
decrease steadily in a manner highly correlated with advancing age. The average
yearly decrease is higher through age 35. On the other hand, a lower AMH level
predicts poor ovarian response especially in invitro fertilization process (Tayrab et
al., 2014), AMH is a promising biochemical marker for the prediction of ovarian
response and that a cut-off point indicating the value of 2.97 ng/ml can be adopted
for this prediction (Kunt et al., 2011). Systematic review and meta-analysis suggest
that AMH is a useful first-line investigation in the identification of women with
PCOS (lliodromiti et al., 2013). In Indonesian women, AMH can be used as an
alternative diagnostic criteria for PCOS patients with a cut-off value of 4.45 ng/ml.
AMH value rise when hyperandrogenism is present therefore serum AMH levels
also reflect the phenotype of PCOS (Wiweko et al., 2014). Serum AMH
measurement is very valuable in diagnosis of PCOS patients. The serum AMH
level in women with hyperandrogenism, or oligo-anovulation could indicate the
diagnosis of PCOS when reliable ultrasonography data are not available or when
typical clinical and laboratory findings do not exists. The serum AMH level is a
new and useful diagnostic tool in PCOS diagnosis (Sahmay et al., 2013).

AMH serum levels seem to be related to severity of PCOS — women with classic
phenotype have the highest serum AMH levels (Piouka et al., 2009) Supporting
these findings, reported that 97% of women with AMH > 10 ng/mL presented
PCOS and that AMH correlated positively with LH, total testosterone, and

19



dehydroepiandrosteronesulphate. Additionally, AMH showed high predictive
ability for the presence of menstrual disorders (Cassar et al., 2014).

2.2.3 AMH and its relation to obesity and insulin resistance in PCOS
There are contradictory results concerning the association of AMH and obesity in
women with PCOS. Recently, Olszanecka-Glinianowicz et al. reported that AMH
levels were lower in obese women with PCOS than in normal weight PCOS
women (Olszanecka et al., 2015) Conversely, Cassar et al found no differences in
AMH levels between lean and obese women with PCOS (Cassar et al., 2014).In
previously published studies, it has been proposed that insulin resistance, related to
obesity, influences the function of granulosa cells and decreases AMH production.
Furthermore, obesity could have an inhibitory effect on gonadotropin release,
suppressing LH and follicle development, leading to elevated AMH concentrations
(Grossman et al., 2008). Taking into account that PCOS women are commonly
insulin resistant, the association between AMH and insulin resistance (IR) has been
studied. Indirect measurements of IR have been associated with AMH either
positively or negatively, or no association has been found (Olszanecka et al.,
2015).

2. 3Prostate specific antigen
2.3.1 Biochemistry of PSA

Prostate specific antigen is a 28 400 Da glycol- protein 40 comprising 237 amino
acid residues , with five inter-chain disulphide bonds and approximately 8%
carbohydrate in the form of a N-linked oligosaccharide sidechain. In seminal
plasma PSA can be shown to exist in five isoforms, two biologically active and
differing in the degree of glycosylation, and three biologically inactive or "nicked*
forms. Prostate specific antigen exhibits serine protease activity (EC3.4.21.77)
similar to chymotrypsin (Ward et al., 2001). Prostate specific antigen is a member

of the human kallikrein family, with which it shares considerable structural and
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functional homology and a gene location on the long arm of chromosome 19
(19913.2+g13.4). Prostate specific antigen, designated as hK3 in conformity with
the unified nomenclature of the kallikreins, has 80% sequence homology with hK2
(glandular kallikrein) and 63% with hK1 (pancreatictrenalkallikrein) (Ward et al.,
2001).

Prostate specific antigen is synthesized in the ductal and acinar epithelium of the
prostate gland, whence it is secreted into the seminal plasma at a concentration of
0°5+2°0 g/L; secretion has been identified in the Para urethral and perianal glands
as well as in apocrine sweat glands and the mammary glands. Synthesis of PSA has
also been demonstrated in a number of tumor cell-lines, notably
neuroblastoma(Ward et al., 2001). The function of PSA is to liquefy the seminal
coagulum by proteolysis, with release of the entrapped spermatozoa, and may have
a bioactive role in fertilization. In relation to carcinoma of the prostate the
literature is confusing and even contradictory, with evidence promoting both its
stimulatory and inhibitory role. It has been shown that PSA can cleave insulin-like
growth factor binding protein-3, [liberating bioactive insulin-like growth factor
(IGF-1)], activate the transforming growth factor (TGF-b) and regulate the
bioactivity of parathyroid hormone-related protein. (Ward et al., 2001). Recent
experimental evidence suggests that PSA may also have antiangiogenic activity by
inhibition of endothelial cell proliferation induced by fibroblast growth factor
(FGF-2) and vascular endothelial growth factor (VEGF). PSA has also been shown
to release angiostatin-like fragments from plasminogen (Ward et al., 2001)
(Franks., 2006).

2.3.2 Molecular Forms of PSA

PSA circulates in serum in complexed forms (bound to protease inhibitors) or in
uncomplexed (free or unbound) forms. fPSA represents 10+30% of TPSA.
Approximately 70+90% of the TPSA is bound to the serine protease inhibitor
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ACT. Trace amounts of PSA are also bound to API (old nomenclature: a 1 -
antitrypsin), ITI, pregnancy zone protein (an A2M- analogue), or PCI, whereby the
PSA-PCI complex could only be detected in seminal plasma and not in serum.(
Stephan et al.; 200040) Another fraction of the PSA is bound to the 25-fold-larger
A2M molecule. Because of its large size, the A2M completely encapsulates the
smaller PSA molecule, and no free epitope sites of PSA remain for its detection.
The PSA-A2M can only be measured after the complex has been opened (Stephan
et al., 2000).

2.3.3 Non Prostatic-PSA

The organ specificityof PSA has recently been challenged and PSA is no longer
said to be confined to males and prostate gland. With the availability of highly
sensitive immunoassays it has become apparent that PSA is expressed in non-
prostatic tissues and most noteworthy is that it is now quantifiable in females.
Several investigators have reported the presence of PSA in other tissues and
biological fluids including breast cyst fluid, amniotic fluid, breast milk, nipple
aspirate fluid pituitary, endometrium, ascetic fluid and CSF (Nagar., and Msalati.,
2014, Dash., 2015).

PSA in females (Diamandis., and YU., 1995) first revealed that low levels of PSA
are released into the female serum, the level of which is about 1000-fold less than
those in male serum. Nipple aspirate fluid has the second highest PSA
concentration after seminal plasma while the third highest level is found in breast
milk of lactating women. Females lack prostate gland hence the exact source of
PSA in females is still contentious. Researchers demonstrated that PSA level varies
with the phase of menstrual cycle observing a rise in serum PSA level with the
progesterone peak with a 10-12 day lag period, suggesting that PSA in females is
regulated by corpus luteum steroids (Nagar., and Msalati., 2013). It was also

reported that women with elevated androgen levels, consequently exhibiting
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hirsutism also had elevated levels of PSA with the bound form PSA-ACT as the
major molecular form present in them (Dash., 2015). Tumor extract analysis
revealed the presence of both estrogen and progesterone receptors and high
quantities of PSA which was predominantly in the free form. Their data support
the contention that PSA immune reactivity in intra cystic fluid of breast carcinoma
Is partly the result of secretory activity by the neoplastic cells and that the steroid

receptors modulates its expression (Dash., 2015).
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CHAPTER THREE
Materials and Methods

3.1 Study design

Cross sectional case control study.

3.2 Study area and duration

The study was conducted in Khartoum state; Patients enrolled in this study were
from (Dr.Alsir Abu alhassan Fertility Center) during February 2017 - May 2017.
3.3 Study population

Fifty Sudanese women with PCOS which came to fertility center, which will
diagnosis as PCOS (diagnosed according to hormonal profile and ultrasound and
confirm the diagnosis by Anti-mullrien Hormone above 4ng/ml consider PCOS
were be recruited as case and other50 apparently healthy women volunteers were
involved as a control group. Both groups were age matched.

3.4 Selection criteria

(@) Inclusion criteria:

Sudanese women that newly diagnosed as PCOS (age between 18-35), agree to
participate in this study was enrolled.

(b) Exclusion criteria:

Women who (use ovulatory agents, and glucocorticoids) and have any endocrine
disease, was excluded.

3.5 Ethical consideration of the study

The study was revised and ethically approved by the ethical committee of the
Faculty of Medical Laboratory sciences, Sudan University for science and
technology and the Permission of this study was obtained from the medical lab
directors of (Dr.Alsir Abu alhassan Fertility Center).the objectives of the study

were explained to all participant and verbal Consent was taken regarding
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acceptance to participate in the study and re-assurance of confidentiality. Before

the specimen was collected.
3.6 Sampling

3.6.1 Data collection

A questionnaire was used to obtain the clinical data for each participant in this
study (appendix I).

3.6.2 Sample collection

Blood sample was collected from peripheral Vein from each subject ,In sterile
condition and using a local antiseptic for skin, 5mls of venous blood was collected
in plain blood container and centrifuged for 5 minutes at 3500rpm; and serum was
separated and stored in -20 until used.

3.7 Biochemical measurements

3.7.1 Total prostatic specific Antigen (TPSA) measurement:

Total PSA Was measured wusing an ultrasensitive method by
Electrochemiluminesent (ECL) immunoassay method using Roche‘s €411
technology.

3.7.1.1 Principle of the method

The Roche Elecsys Total PSA method is a sandwich electrochemiluminescent
Immunoassay that employs a biotinylated monoclonal PSA-specific antibody and a
monoclonal PSA-specific antibody labeled with ruthenium complex. PSA in the
specimen reacts with both the biotinylated monoclonal PSA-specific antibody
(mouse) and the monoclonal PSA-specific antibody (mouse) labeled with a
ruthenium, forming a sandwich complex. Streptavidin-coated microparticles are
added and the mixture is aspirated into the measuring cell where the microparticles
are magnetically captured onto the surface of the electrode. Unbound substances

are then removed with ProCell. Application of voltage to the electrode induces the
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chemiluminescent emission, which is then measured against a calibration curve to

determine the amount of PSA in the patient specimen. (Henttu and Vihko.;1994)
3.7.1.2 Procedure of TPSA measurement (appendix I1).

3.7.2Anti Mullerian Hormone AMH Measurement

AMH was measured using ultrasensitive method by Electrochemiluminesent(ECL)

immunoassay method using Roche‘s e411 technology.
3.7.2.1 Principle of the method:

The Roche Elecsys Total PSA method is a sandwich electrochemiluminescent
Immunoassay that employs a biotinylated monoclonal AMH-specific antibody and
a monoclonal AMH-specific antibody labeled with ruthenium complex. AMH in
the specimen reacts with both the biotinylated monoclonal AMH-specific antibody
(mouse) and the monoclonal AMH-specific antibody (mouse) labeled with a
ruthenium, forming a sandwich complex. Streptavidin-coated microparticles are
added and the mixture is aspirated into the measuring cell where the microparticles
are magnetically captured onto the surface of the electrode. Unbound substances
are then removed with ProCell. Application of voltage to the electrode induces the
chemiluminescent emission, which is then measured against a calibration curve to

determine the amount of AMH in the patient specimen. (Wilson et al.;1993)
3.7.2.2 Procedure of AMH measurement (appendix I11).

3.8 Quality control

The Roche e411 analyzer was calibrated at first step, before running of
sample, control sera used to be sure that results obtained were accurate

and precise. (Appendix 1V)
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3.9 Statistical analysis:
Data was analyzed to obtain means standard deviation and correlation of the
sampling using statistical package for social science (SPSS) computer Programmed

version 15, t test and person correlation were used for comparison and correlation
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Chapter Four

Results

This is an analytical cross-sectional , hospital based study , which was carried out
during the period from February to May in Elsir abu Alhassan Center for fertility
in Khartoum State .The current study included 50 patients who were newly
diagnosed as polycystic ovary syndrome and 50 apparently healthy Sudanese
women ,age was match in the study groups as in table (4.1).

Table (4.1) BMI (meanx SD 29.26+7.30 kg/m2 versus 27.82+5.32 kg/m2) and Age
(mean = SD 26.58%4.59 versus 26.42+4.58) years.

Table (4.2) comparison between means of TPSA, AMH among Sudanese patients
with PCO and control group p.value< 0.05 consider significant AMH (mean = SD
14.11+ 9.2 ng/ml versus 2.404 = 1.00 ng/ml p.value0.00) TPSA (mean + SD 0.019
+ 0.009 ng/ml versus 0.00104 + 0.001ng/ml p.value 0.00)

Table (4.3) comparison between the level of TPSA,AMH in PCOS female with
regular and irregular cycle p.value<0.05 consider significant TPSA
(mean+sd0.01500+0.00633ng/ml in 13 female with regular cycle versus 0.019 *
0.009 ng/ml in 37 female had irregular cycle p value 0.04) AMH (mean = SD
015.56 = 13.40 ng/ml in 13 female with regular cycle versus 13.60 + 7.3ng/ml in
those had irregular cycle p value 0.62)

Table (4.4) shows association between PCO patients with (normal weight and
irregular cycle = 14%, normal weight regular cycle =6%, obese), (over weight
irregular cycle =24%, over weight regular cycle=12%) and (obese and irregular
cycle=36% , obese regular cycle= 8%).

Table (4.5) shows comparison between means of serum AMH, TPSA and body
mass index (BMI) sub groups among patients with PCOS, TPSA (mean + SD
0.011+ 0.003 ng/mL in normal weight patients versus 0.014 = 0.004 ng/mL in
overweight p value 0.05), (mean + SD 0.025+0.009 ng/ml in obese p value
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0.00).AMH (mean + SD 20.1+14.2 ng/ml in normal weight versus 14.2 +7.4 ng/ml
in overweight patient p value 0.1), (mean = SD 11.1 + 6.3 ng/ml in obese p value
0.01).

Table (4.6)comparison between means of serum AMH, among PCOS patients with
and without family history, TPSA (meanz SD 0.0222 + 0.021 ng/mL in 18 patients
with family history versus 0.0165 + 0.006 ng/ml in 32 patients without family
history p value 0.03) .AMH (meanx SD 21.3 = 10.0 ng/ml versus 10.6 = 5.6 ng/ml
p value 0.00).

Figure (4.1) Show correlation between the level of TPSA and BMI in PCO patients
(p value=0.00, r=.893) (positive correlation).
Figure (4.2) show correlation btw the level of AMH and BMI in PCO patient (p

value=0.025, r = -.317) (negative correlation).
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Table (4.1) comparison between means of age and body mass index in study

group:
Variable Mean +SD P value

Age lyear Case 26.0 +3.9
0.7

control | 55 6439

BMI Kg/m2 Case 29 5+6.1
0.06

control 07 4447

-Independent t test was used.

Result express as (mean + SD), P value < 0.05 considered significant,

Table (4.2) comparison between means of serum AMH, TPSA among patient
with PCOS and control group:

Variable Mean + SD P.Value
AMH(ng/ml) Case 1411 +£9.2

Control 2.404 £ 1.00 0.00*
PSA(ng/ml) Case 0.019 £ 0.009

Control 0.001+ 0.001 0.00*

-Independent t test was used.

-P value < 0.05 considered significant.

30




Table (4.3) comparison between means of serum AMH, TPSA with menstrual
cycle (regular, irregular) among patients with(PCOS):

Variable N Mean +SD P.Value
PSA regular cycle 13 | 0.015 £ 0.006
0.04*
(ng/ml) irregular cycle | 37 |0.019 +0.009
AMH regular cycle 13 | 1556 +£13.40
0.62
(ng/ml) irregularcycle | 37 |13.60+7.3

- Independent t test was used.

-P value< 0.05 considered significant

Table (4.4) illustrates cross tabulation between BMI groups(normal weight,

obese and overweight) and menstrual cycle among patients with PCO

Menstrual cycle total
Irregular Regular
Normal weight | 14%(n=7) 6%( n=3) 10
Over weight 24%( n=12) 12%( n=6) 18
Obese 36%( n=18) 8% (n=4) 22
total 37 13 50
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Table (4.5) comparison between means of serum AMH, TPSA and body mass

index (BMI) sub groups among patients with (PCOS):

TPSA (ng/ml)

AMH (ng/ml)

Variable Mean + SD P.Value

Normal weight 0.011 £ 0.003

0.05*
Over weight 0.014 £ 0.004
Normal weight 0.011 £ 0.003

0.00*
Obese 0.025 £ 0.009
Normal weight 20.1+14.2

0.1

Over weight 142+74
Normal weight 20.1+14.2

0.01*
Obese 11.146.3

- Independent t test was used.

-P value < 0.05 considered significant.
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Table (4.6) comparison between means of serum AMH, among (PCOS)

patients with and without family history:

Variable No Mean + SD P.Value
Had family history 18 | 0.022 £ 0.021
TPSA 0.03*
(ng/ml) | Had no family history | 32 | 0.016 £ 0.006
Had family history 18 | 21.3£10.0
AMH 0.00*

(ng/ml) | Had no family history | 32 | 10.6 £ 5.6

- Independent t test was used.

-P value < 0.05 considered significant.
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Figure 4.1: Shows the Correlation between TPSA and BMI Level In Case
Group, Significant Positive Correlation (P Value =0.00, r =.893)
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Figure (4.2): Shows Correlation between AMH and BMI Level In Case
Group, Significant Negative Correlation (P =0.025, r = -.317)
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Chapter Five

Discussion, Conclusion, Recommendations

5.1 Discussion

Polycystic ovarian syndrome is associated with increased ovarian and adrenal
androgen secretions and hyperandrogenism and resultant  hirsutism,

hyperinsulinemia and central obesity (Azizz et al., 2009).

Prostatic specific antigen (PSA) is the most specific prostatic tumor marker in men
, PSA can no longer be regarded as a tissue specific or tumor-specific marker for
only prostatic tissue, due to recent finding in different female tissues in small

amount, because the control is under androgen regulation (Vural et al., 2007).

The strong involvement of AMH in the pathophysiology of PCOS has opened a
wide discussion about whether AMH could be involved in facilitating the diagnosis
of PCOS. Increased serum AMH level of > 35 pmol/L (or > 5 ng/mL) has been
proposed in the diagnosis of PCOS, as a more sensitive and specific marker than
follicle count in ultrasonography examination (Piouka et al.,, 2009, Roe., and
Dokaras., 2011).

The current study showed a significant increase in the means of total prostate
specific antigen (TPSA) in PCOS cases than normal control (p-value 0.00), also
showed AMH was significant higher in cases with PCOS than in control (p-value
0.00). Similar results were found in other study by ( Rudnicka et al., 2016),which
report statistically significant difference in level of TPSA in PCOS than in control
(p-value 0.003), also, this study agree with studies carried by (Fleming et al., 2005)
and (Sahmay et al ., 2013). They found that AMH levels were significantly higher
in PCOS patients, while it agrees with other study by (AlBayatti., 2004), that found

significant difference in level of TPSA in PCOS group compared to control group
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(p-value <0.001). This difference is mainly may be due to hyperandogenism
among PCOS (ovarian androgen over production that stimulate the target tissues

capable of producing PSA like ( breast and periurethral glands).

The current study showed that there was significant difference between the means
of total prostate specific antigen (TPSA) with regular and irregular cycle p.value
(0.04) which agree with that ovarian dysfunction usually manifests as
oligomenorrhoea /amenorrhoea (Brassard et al., 2008) , but there was insignificant
difference between the means of (AMH) in PCOS case with regular and irregular
cycle p.value(0.62) which disagree with other study showed AMH had predictive

ability for the presence of menstrual disorders carried by (Cassar et al., 2014) .

The result showed there were significant positive correlation between BMI and the
TPSA (r =0.893 p.value =0.00), and there were negative significant correlation
between AMH and BMI (r = -0.317 p.value =0.25), this finding agree with
another result carried by (SLim et al., 2012) and (Vural et al., 2007). The study
showed that there was significant variation on TPSA level among BMI sub groups,
where the higher level in obese than normal and overweight p.values were
significant, where we observed the level of AMH decrease with the increase of
BMI, the highest level in normal weight, but the p.value was insignificant between

normal and overweight this may due to small sample size.

Also we found that the majority of patients had irregular cycle were obese 36%,
overweight 24% and normal weight 14% , this agree with study of (yuan et al.,

2016) weight reduction is the first step to promote ovulation.

In this study shown significant increase in mean of TPSA, AMH among PCOS
patients had family history of disease p.value (0.03) (0.00) respectively, this strong
the evidence that particular gene in some families had predominant effect
(Rosenfield., and Ehrman., 2016) .
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5.2 Conclusions

The study concludes that the serum levels of TPSA, AMH were increased in
PCOS, there was weak significant relation between TPSA and menstrual cycle
where was insignificant correlation between AMH and menstrual cycle, the
majority of females had irregular cycle were obese. Significant positive relation
between TPSA and BMI, the higher concentration of TPSA found in obese patients
than overweight and those with normal weight. Where there was significant
negative correlation between AMH and BMI, the highest concentration found in
patients with normal weight. Serum levels of TPSA and AMH were significant

Increase in patients who had family history.

5.2 Recommendations

From the results of this study, it is recommended that:

1. TPSA, AMH can be used as markers for PCOS within age (17-32year).

2. Further studies are needed to measure PSA, AMH in different age above 32year,
and to measure the levels of testosterone and SHBG among PCO patients, large
number of sample size will be necessary

3. Monitoring PSA level before, during and after treatment.

4. Women should have healthy life style to avoid complication of polycystic ovary
syndrome by minimizing BMI and impair insulin response. .

5. Genetic studies should be done.
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Appendix (1)
Sudan University of Science and Technology
College of Graduate studies
Questionnaire
Master Degree
Assessment of serum Prostate specific antigen (PSA), Anti

mullerian Hormone (AMH) level among Sudanese women
with polycystic ovarian syndrome In Khartoum state

A- General information:

Sex: female ()

A Years

BMI= weight ......... Kg. Height .............. m

B- Clinical information:

Duration Of diSEase: ........cviriiri i (Better new cases)
Menstrual cycle: regular () irregular ()

Number of cycle / years

FamMIlY NISEOTY . o e e
1st relative -------------=-mmmmmmmm e 2ed relative degree--------------=-----=-m-ommo--

NUMber Of Child: ...
Lab investigation:

Serum AMH ----m-mmm e ng/ml

Serum Total PSA -----m-mmmmmmmmm oo ng/ml
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total PSA

total (free + complexed) PSA - Prostate-specific antigen (iPSA)

N
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|
|
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English

| Please note

| The measured tPSA value of a patient’s sample can vary depending on |

| the testing procedure used. The labaratory finding must therefore always |

| contain a statement on the 1PSA assay method used. tPSA values

| determined an patient samples by different testing procedures cannot be

| directly compared with one ancther and could be the cause of erronecus |

| medical interpretations. If there is a change in the tPSA assay procedure |
used while monitoring therapy, then the tP5A values obtained upon
changing over 1o the new procedure must be confirmed by parallel |
measurements with both methods. ]

inte nded use

This assay. a guantitative in vitro diagnostic test for total (free + complexed)
prostate-specific antigen (1PSA) in human serum and plasma, is indicated
for the measurement of total PSA in conjunction with digital rectal
examination {DRE} as an aid in the detection of prostate cancer in men
aged 50 years or older. Prostate biopsy is required for diagnosis of prostate
cancer. The test is further indicated for serial measurement of tPSA to aid in
the management ¢f cancer patients.

The electrochemiluminescence immunoassay "ECLIA" is intended for use
on Elecsys and cobas e immuncassay analyzers.

Summary

Prostate-specific antigen (PSA) is a glycoprotein (molecular weight
30000-234000 daltons) having a clese structural relationship to the glandular
kallikreins. It has the function of a serine proteinase.”

The proteclytic activity of PSA in bloed is inhibited by the irreversible
formation of complexes with protease inhibitors such as
alpha-1-antichymotrypsin. alpha-2-macroglobulin, and other acute phase
proteins.® Beside these complexes, aboul 30 % of the PSA present in blood
occurs in the free form, but is proteclytically inactive.®*?

Elevated concentrations of PSA in serum are generally indicative of a
pathologic condition of the prostate (prostatitis. benign hyperplasia or
carcinomal.t?

As PSA is also present in para-urethral and anal glands, as well as in
breast tissue or with breast cancer, low levels of PSA can also be detected
in sera from women. PSA may still be detectable even after radical
prostatectomy.

The main areas in which PSA determinations are employed are the
maonitoring of progress and efficiency of therapy in patients with prostate
carcinoma or receiving hormaonal therapy.

The steepness of the rate of fall in PSA down to no-longer detectable levels
following radiotherapy, hormonal therapy or radical surgical removal of the
prostate provides information on the success of therapy ®

An inflammmation or trauma of the prostate (e.g. in cases of unnary retention
or following rectal examination, cystoscopy, coloscopy. ransurethral biopsy,
lagser treatment or ergometry) can lead to PSA elevations of varying
duration and magnitude.

The two manoclonal antibodies used in the Elecsys total PSA assay
reccgmze PSA and PSA-ACT an an equimolar basis in the range of

10-50 % free PSA.fiota[ PSA which are the free PSA-ratios as seen in
climical practice.®

Test principle
Sandwich principle. Total duration of assay: 18 minutes.
= 1istincubation: 20 pL of sample, a biotinylated monocional PSA-specific

antibody, and a monoclonal PSA-specific antibody labeled with a
ruthenium complex® react to form a sandwich complex.

cobas’

| Elecsys 2010
MODULAR ANALYTICS E170
| cobas e 411
| cobas e 601
- | cobas e 602

= 2nd incubation: After addition of streptavidin-coated microparicles, the
complex becomes bound to the solid phase via interaction of bietin and
streptavidin.

= The reaction mixture is aspirated into the measuring cell where the
microparticles are magnetically captured onte the surface of the
electrode. Unbound substances are then removed with
PraCell/ProCell M. Application of a voltage to the electrode then induces
chemiluminescent emission which is measured by a photomultiplier.

= Results are determined via a calibration curve which is instrument-
specifically generated by 2-point calibration and a master curve provided
via the reagent barcode.

a) Tris(2, 2" pyridyl rwiheniumillj-comples (Rulbpy)iT)
Reagents - working solutions
The reagent rackpack is labeled as TPSA.

M Streptavidin-coated microparticles (transparent cap). 1 bottle, 6.5 mL:
Streptavidin-coated micropariicles 0.72 mg/ml; preservative.
B1  Anti-PSA-Ab-biotin (gray cap), 1 bottle, 10 mL:

Biotinylated monoclonal anti-PSA antibody (mouse) 1.5 mg/L:
phosphate buffer 100 mmel/L, pH 6.0; preservative.

R2  Anti-PSA-Ab~Rulbpy)s® (black cap). 1 bottle, 10 mL:
Monoclonal anti-PSA antibody (mouse) labeled with ruthenium

complex 1.0 mg/L: phosphate buffer 100 mmollL, pH 6.0;
preservative.

Precautions and warnings

For in vitro diagnostic use.

Exercise the normal precautions required for handling all laboratory
reagents. ) ) S
Disposal of all waste material should be in accordance with local guidelines.
Safety data sheet available for professicnal user on request.

Avoid foam formation in all reagents and sample types (specimens.
calibrators and contrals).

Reagent handling

The reagents in the kit have been assembled into a ready-for-use unit that
cannet be separated.

All information required for correct operafion is read in from the respeciive
reagent barcodes.

Sterage and stability

Store at 2-8 °C.

Do net freeze.

Store the Elecsys reagent kit upright in order to ensure complete
availability of the microparticles during automatic mixing prior 1o use.

[unopened at 2-6 °C up to the stated expiration date I

after opening at 2-8 °C 12 weeks
on Elecsys 2010, MODULAR 8 weeks
| ANALYTICS E170, cobas e 411 |
'and cobas e 601 -Z
on cobas e 602 2 .4 weeks

Specimen co[lecllon and preparauon
Only the specimens listed below were tested and found acceptable.

2016-01, V 12.0 English
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total PSA

1otal (free + complexed) PSA - Prostate-specific antigen (1IPSA)

Serum collected using standard sampling tubes or tubes containing
separating gel.

Lithium heparin, K;-EDTA and sodium citrate plasma. When sodium citrate
is used, the results must be corrected by + 10 %.

Criterion: Recovery within 90-110 % of serum value or slope
0.9-1.1 + intercept within < + 2x analytical sensitivity (LDL) + coefficient of
correlation > 0.95.

Stable for 5 days at 2-B °C, 6 months at -20 °C. Freeze only once.

The sample types listed were tested with a selection of sample collection
1ubes that were commercially available at the time of testing, i.e. not all
available tubes of all manufacturers were tested. Sample collection systems
from various manulacturers may contain differing materials which could
affect the test results in some cases. When processing samples in primary
tubes {sample collection systems), follow the instructions of the tube
manufacturer.

Centrifuge samples containing precipitates before performing the assay.
Do not use heal-inactivated samples.
Do not use samples and controls stabilized with azide.

Ensure the samples, calibrators and controls are at 20-25 °C prior to
measurement,

Due to possible evaporation effects, samples, calibralors and controls on
the analyzers should be analyzed/measured within 2 hours.

Materials provided

See "Reagents — working solutions” section for reagents.
Materials required (but not provided)

04485220190, total PSA CalSet Il for 4 x 1 mL

= [REF] 11776452122, PreciControl Tumor Marker, for 2 x 3 mL each of
reciControl Tumor Marker 1 and 2 or
REF] 11731416190, PreciControl Universal, for 2 x 3 mL each of
reciControl Universal 1 and 2

= [AEF] 11732277122, Diluent Universal, 2 x 16 mL sample diluent or
REF| 03183971122, Dilueni Universal, 2 x 36 mL sample diluent

= General laboratory equipment

= Elecsys 2010, MODULAR ANALYTICS E170 or cobas e analyzer
Accessories for Elecsys 2010 and cobas e 411 analyzers:

= [REF] 11662988122, ProCell, 6 x 380 mL system buffer

= [REF] 11662970122, CleanCell, 6 x 380 mL measuring cell cleaning
solution

= [REF] 11930346122, Elecsys SysWash, 1 x 500 mL washwater additive
= [REF] 11933159001, Adapter for SysClean

11706802001, Elecsys 2010 AssayCup, 60 x 60 reaction vessels
11706799001, Elecsys 2010 AssayTip. 30 x 120 pipette tips
Accessories for MODULAR ANALYTICS E170, cobas e 601 and

cobas e 602 analyzers:

= [REF] 04880340190, ProCell M. 2 x 2 L system bufter

= [REF] 04880293190, CleanCell M, 2 x 2 L measuring cell cleaning
solution

- 03023141001, PC/CC-Cups, 12 cups lo prewarm ProCell M and
eanCell M before use

= [REF] 03005712190, ProbeWash M, 12 x 70 mL cleaning sclution for run
inalization and rinsing during reagent change

7] 03004899190, PreClean M. 5 x 600 mL detection cleaning solution

12102137001, AssayTip/AssayCup Combimagazine M,
48 magazines x 84 reaction vessels or pipette tips, waste bags

- 03023150001, WaslelLiner, waste bags
03027651001, SysClean Adapter M
Accessories for all analyzers:

= [REF] 11298500316, Elecsys SysClean, 5 x 100 mL system cleaning
solution

cobas’

Assay

For optimum performance of the assay follow the directions given in this
document for the analyzer concerned. Refer to the appropriate operator's
manual for analyzer-specific assay instructions.

Resuspension of the microparticles takes place automatically prior to use.
Read in the test-specific paramelers via the reagent barcode. If in
exceptional cases the barcode cannot be read, enter the 15-digit sequence
of numbers.

MODULAR ANALYTICS E170, cobas e 601 and cobas e 602 analyzers:
PreClean M solution is necessary.

Bring the cooled reagents to approximately 20 °C and place on the reagent
disk (20 °C) of the analyzer. Avoid foam formation. The system
automatically regulates the temperature of the reagents and the
opening/closing of the botlles.

Calibration

Traceability: This method has been standardized against the Stanford
Reference Standard/WHO 96/670 (90 % PSA-ACT + 10 % free PSA), 101112
Every Elecsys reagent set has a barcoded label containing specilic
information for calibration of the particular reagent lot. The predefined
master curve is adapted 1o the analyzer using the relevant CalSet.
Calibration frequency: Calibration must be performed once per reagent lot
using fresh reagent (i.e. not more than 24 hours since the reagent kit was

registered on the analyzer). Renewed calibration is recommended as
follows:

= after 12 weeks when using the same reagent lot

= after 7 days (when using the same reagent kit on the analyzer)

= as required: e.g. quality control findings outside the defined limits
Quality control

For quality control, use PreciControl Tumor Marker or PreciControl
Universal.

In addition, other suitable control malerial can be used.

Controls for the various concentration ranges should be run individually at
least once every 24 hours when the test is in use, once per reagent kit, and
following each calibration.

The control intervals and limits should be adapted to each laboratory’s
individual requirements. Values obtained should fall within the defined
limits. Each laboratory should establish corrective measures 1o be taken if
values fall outside the defined limits.

Follow the applicable government regulations and local guidelines for
quality control.

Calculation

The analyzer automatically calculates the analyle concentration of each
sample (either in ng/mL or pg/L).

Limitations - interference

The assay is unaffected by icterus (bilirubin < 1112 pmol/L or < 65 mg/dL),
hemolysis (Hb < 1.4 mmolL or < 2.2 g/dL), lipemia (Intralipid < 1500 mg/dL)
and biotin (< 246 nmol/L or < 60 ng/mL).

Criterion: Recovery within + 10 % of initial value.

Samples should not be taken from patients receiving therapy with high
biotin doses (i.e. > 5 mg/day) until at least 8 hours following the last biotin
administration.

No interference was observed from rheumatoid factors up to a
concentration of 1500 IU/mL.

There is no high-dose hook effect at tPSA concentrations up to
17000 ng/mL.

In vitro tests were performed on 28 commonly used pharmaceuticals. No
interference with the assay was found.

In rare cases, interference due to extremely high titers of antibodies to
analyte-specific antibodies, streptavidin or ruthenium can occur. These
effects are minimized by suitable test design.

It is known that in rare cases PSA isoforms do exist which may be
measured differently by different PSA tests. Findings of this kind have
occasionally been reported for PSA tests from various manufacturers, 1415
For diagnostic purposes, the results should always be assessed in

conjunction with the patient's medical history. clinical examination and other
findings.

2/5
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total PSA

total (free + complexed) PSA - Prostate-specific antigen (tPSA)

Limits and ranges

Measuring range

0.002-100 ng/mL (Elecsys 2010 and cobas e 411 analyzers) or

0.003-100 ng/mL (MODULAR ANALYTICS E170, cobas e 601 and

cobas e 602 analyzers) (defined by the lower detection limit and the
maximum of the master curve). Values below the lower detection limit are
reported as < 0.002 ng/mL or < 0.003 ng/mL. Values above the measuring
range are reporied as > 100 ng/mL (or up 1o 5000 ng/mL for 50-fold diluted
samples).

Lower limits of measurement

Lower detection limit (LDL)
[ | Elecsys 2010 and cobas e 411

| MODULAR ANALYTICS E170,

| analyzers | cobas e 601 and cobas e 602
| | | analyzers |
oL S 0002ngmi ©0.003ng/mL |

The lower delection limit (LDL) is calcﬁlaiéd as the -concentranon Jymg wo
signal standard devialions away from an analyte-free sample or from the
lowest standard (repeatability, n = 21).

Limit of Blank (LoB) and Limit of Detection (LoD)

[ T Elecsys 2010 and cobas e 411 | MODULAR ANALYTICS E170,
| | cobas e 601 and cobas e 602 ‘

analyzers
analyzers
LoB 0,007 ng/mL 0.006 ng/mL |
(LoD | 0.011 ng/mL ~ 0.014ng/mL 1

Both Limit of Blank and Limit of Detec |o;1-v-.vere determined in accorﬂ«:mce
with the CLSI (Clinical and Laboratory Standards Institute) EP17-A
requirements.

The Limit of Blank is the 95" percentile value from n = 60 measurements of
analyte-free samples over several independent series. The Limit of Blank
corresponds to the concentration below which analyle-free samples are
found with a probability of 95 %.

The Limit of Detection is delermined based on the Limit of Blank and the
standard deviation of low concentration samples. The Limit of Delection
corresponds to the lowest analyte concentration which can be detected
{value above the Limit of Blank with & probability of 95 %),

Dilution

Samples wilh IPSA concentrations above the measuring range can be
diluted with Diluent Universal. The recommended dilution is 1:50 (either
automatically by the MODULAR ANALYTICS E170, Elecsys 2010 or
cobas e analyzers or manually). The concentration of the diluted sample
must be > 2 ng/mL.

After manual dilution, multiply the result by the dilution factor.

After dilution by the analyzers, the MODULAR ANALYTICS E170,
Elecsys 2010 and cobas e software automatically takes the dilution into
account when calculating the sample concentration.

Expected values

Expecled values in normal healthy males

a) Studies in two clinical centers in the Netherlands and Germany with the
Elecsys total PSA assay on sera from 244 healthy men of various age
groups yielded the following results:

T T tPSA (ng/mL) ]
‘Ag_e (years) | N 777Medw7a4_177' géf'rbércemile
[<a0 | 45 057 ‘ 1.4
{a049 T 20
(5058 31
@'69 4.1 ‘
S I )
I 4.4

270 . |

b) Ti‘ue dislributron- of tPSA résulls u}as meésure_d-in acohort of 395 normal
healthy males aged 50-94 years (results of a study in the USA),

cobas’

The subsequent table presents the tPSA values as measured on the
Elecsys 2010 immunoassay analyzer.

o [ PSA (ng/mL |
.Age(yeérs) __N_-1 © Median | 95 percentile |
e e |
| 60-69 131 | 5.40
=70 10 1.1 | 6.22

tPSA values in detection of proslaré cancer

A multicenter cohort study was performed to demonstrate the effectiveness
of the Elecsys total PSA assay when used in conjunction with digital rectal
examination (ORE) as an aid in the detection of prostate cancer in men

50 years of age or older.

A total of 1121 serially accrued men 50 years of age or older participated in
the study. The mean age of the cohort was 66.4 years (95 % confidence
interval = 65.9 1o 66.8 years).

Distribution of tPSA values by biopsy result and digital rectal examination
result

Prostate biopsy result: benign

DREresull | N I’ ~ Median
Normal [Ta75 | 58
| Palh_olbg'i:-:_al 385 a9
Total 54

~ WPSA(ngimL)
Median Minimum |

|Normal | 72 12210 |
[Pathological 245 | 7.8 7785 |
[Total a1 '];_“7.4 o 7785

Utilty of tPSA in detection of prostate cancer
As shown in the table below, within this cohort of 1121 males, 391 (34.9 %)
prostate cancers were detected by biopsy. Abnormal digital rectal
examination (DRE) results were reported for 245 (62.7 %) of the

391 proslate cancers while tPSA results above 4 ng/mlL were reported for
336 (85.9 %) cancers for the Elecsys 2010 analyzer. Of the 391 men
diagnosed with cancer, 379 (96.9 %) had either an abnormal DRE result or
a IPSA value above 4.0 ng/mL.

The posilive prediclive value for the Elecsys total PSA assay on the
Elecsys 2010 analyzer was 0.390 using 4.0 ng/mL as a culoff (malign
prostate biopsy + tPSA > 4.0 ng/mL: n = 336 /1PSA > 4.0 ng/mL: n = 862).
Results for digital rectal examination and tPSA as reterred 10 prostate
cancers detected by biopsy in a cohort of:

1121 males 50 years or older referred to an urologist for prostate
evaluation.

| Toul | OREss) | PSA | PSAcor | PSA. | FSAs | PSA-and
| ' | DRE+ | ang and | DREvo)
| | | DRE+ | DRE<) |
| Total number 121 ‘ &0 | 8s2 | w037 | 425 437 s |
| S — — T — A T N— 4
[Ne. ot malgnant pro- e 336 arg 200 134 | @ |
| state biopsies [
[ S I § B
| % positve bopsies 349 40.8 365 475 o7 l 246

bj) abnormal DRE

<€) IPSA valua > 4 ng/mL
d) normal DRE

@) IPSA value < 4 ng/mL.
Analysis of tPSA values was performed with Elecsys 2010 analyzers.
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Anti-Mullerian hormone
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English

Intended use

Immunoassay for the in vitro quantitative determination of anti-Mullerian
hormone (AMH) in human serum and plasma. The determination of AMH is

used for the assessment of the ovarian reserve in conjunction with other
clinical and laboratory findings.

The electrochemiluminescence immunoassay “ECLIA" is intended for use
on Elecsys and cobas e immunoassay analyzers.

Summary

The anti-Mullerian hormone is a homodimeric glycoprotein belonging to the
transforming growth factor B (TGF B) family. All members of this superfamily
are involved in the regulation of tissue growth and differentiation. Prior to
secretion, the hormone undergoes glycosylation and dimerization to
produce an approximately 140 kDa precursor of two identical disulfide-
linked 70 kDa subunits. Each monomer contains a large N-terminal pro-
reé;ion and a much smaller C-terminal mature domain. In contrast to other
TGF B family members, AMH is thought to require the N-terminal domain to
potentiate activity of the C-terminal domain to attain full bioactivity.'?

A part of AMH is then cleaved at a specific site between the pro-region and
the mature region during cytoplasmic transit to generate biologically active
110 kDa N-terminal and 25 kDa C-terminal homodimers which remain
associated in a non-covalent complex. The AMH type Il receptor (AMH RI1)
has the capacity of binding only the biologically active form of AMH.?

In males, AMH is secreted by the Sertoli cells of the testes. During
embryonic development in males, secretion of AMH from testicular Sertoli
cells is responsible for the regression of the Mullerian duct and the normal
development of the male reproductive tract. The secretion of AMH by the
Sertoli cells starts during the embryogenesis and continues throughout life.
AMH is continuously produced by the testicles until puberty and then
decreases slowly to post-puberty values.?

In females AMH plays an important role in the ovarian folliculogenesis.*
Follicle development in the ovaries comprises two distinct stages: initial
recruitment, by which primordial follicles start to mature, and cyclic
recruitment, which leads to the growth of a cohort of small antral follicles,
among which the dominant follicle (destined to ovulate) is subsequently
selected. FSH directs the cyclic recruitment. AMH expression in granulosa
cells starts in primary follicles and is maximal in granulosa cells of preantral
and small antral follicles up to approximately 6 mm in diameter. When
follicle growth becomes FSH-dependent, AMH expression diminishes and
becomes undetectable. This pattern of AMH expression supports the
inhibitory role of AMH at two distinct stages of folliculogensis. First, AMH
inhibits the transition of follicles from primordial into maturation stages and
thereby has an important role in regulating the number of follicles remaining
in the primordial pool. Second, AMH has inhibitory effects on follicular
sensitivity to FSH and therefore has a role in the process of follicular
selection.®®

Serum levels of AMH are barely detectable at birth in females, reach their
highest levels after puberty. decrease progressively thereafter with age, and
become undetectable at menopause.”® Serum AMH levels have been
shown to be relatively stable during the menstrual cycle with substantial
fluctuations being observed in younger women.? 911 AMH levels further
demonstrate lower intra- and inter-cyclic variation than baseline FSH.'0
Serum AMH levels decrease significantly during the use of combined
contraceptives.’ Clinical applications of AMH measurements have been
proposed for a variety of indications.'3'4'* Measurement of serum AMH is
clinically mainly used for assessment of ovarian reserve reflecting the
number of antral and pre-antral follicles, the so-called antral follicle count
(AFC), and for the prediction of response to controlled ovarian stimulation.
131516 Further clinical applications of AMH are diagnosis of disorders of sex
development (DSD) in children*” '® and monitoring of granulosa cell tumors
to detect residual or recurrent disease.'¢2° AMH has been suggested as a
surrogate biomarker for AFC in the diagnosis of polycystic ovary syndrome
(PCOS)?"2 and for the prediction of time to menopause.2?24

ys 2010
MODULAR ANALYTICS E170
cobas e 411
cobas e 601
cobas e 602

Test principle

Sandwich principle. Total duration of assay: 18 minutes.

= 1stincubation: 50 uL of sample. a biotinylated monoclonal AMH-specific
antibody, and a monoclonal AMH-specific antibody labeled with a
ruthenium complex® form a sandwich complex.

* 2nd incubation: After addition of streptavidin-coated microparticles, the
complex becomes bound to the solid phase via interaction of biotin and
streptavidin.

= The reaction mixture is aspirated into the measuring cell where the
microparticles are magnetically captured onto the surface of the
electrode. Unbound substances are then removed with
ProCell/ProCell M. Application of a voltage to the electrode then induces
chemiluminescent emission which is measured by a photomultiplier.

* Results are determined via a calibration curve which is instrument-
specifically generated by 2-point calibration and a master curve provided
via the reagent barcode.

a) Tns(2.2"-bipyridylruthenium(ll)-complex (Ru(bpy)i*)

Reagents - working solutions

The reagent rackpack is labeled as AMH.

M Streptavidin-coated microparticles (transparent cap), 1 bottle, 6.5 mL:
Streptavidin-coated microparticles 0.72 mg/mL; preservative.

R1  Anti-AMH-Ab-~biotin (gray cap). 1 bottle, 8 mL:
Biotinylated monoclonal anti-AMH antibody (mouse) 1.0 mg/L.,
phosphate buffer 50 mmol/L, pH 7.5; preservative.

R2  Anti-AMH-Ab-Ru(bpy)3* (black cap), 1 bottle, 8 mL:

Monoclonal anti-AMH antibody (mouse) labeled with ruthenium
complex 1.0 mg/L, phosphate buffer 50 mmol/L, pH 7.5; preservative.

Precautions and warnings

For in vitro diagnastic use.

Exercise the normal precautions required for handling all laboratory
reagents.

Disposal of all waste material should be in accordance with local guidelines.
Safety data sheet available for professional user on request.

Avoid foam formation in all reagents and sample types (specimens,
calibrators and controls).
Reagent handling

The reagents in the kit have been assembled into a ready-for-use unit that
cannot be separated.

All information required for correct operation is read in from the respective
reagent barcodes.

Storage and stability
Store at 2-8 °C.

Do not freeze.

Store the Elecsys reagent kit upright in order to ensure complete
availability of the microparticles during automatic mixing prior to use.
[ Stability:

| unopenedwal 28°C

y’aﬂ;r obeni]g at28°C
[on the analyzers .

*Lupitc'{ﬁeislated expiration date
| 12 weeks |
[8weeks

P en ion and prep ion
Only the specimens listed below were tested and found acceptable.
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Anti-Mullerian hormone

Serum collected using standard sampling tubes or tubes containing
separating gel.

Li-heparin plasma. Do not use EDTA plasma.

Criterion: Recovery within + 30 % of serum value = 0.5 ng/mL; recovery
within £ 0.2 ng/mL for serum value < 0.5 ng/mL and slope of 0.9-1.1 +
intercept within = 0.1 ng/mL + coefficient of correlation = 0.95.

Stable for 3 days at 20-25 °C, 5 days at 2-8 °C, 6 months at -20 °C. Freeze
only once.

The sample types listed were tested with a selection of sample collection
tubes that were commercially available at the time of tesling, i.e. not all
available tubes of all manufacturers were tested, Sample collection systems
from various manufacturers may contain differing materials which could
affect the test resulls in some cases. When processing samples in primary
tubes (sample collection systems), follow the instructions of the tube
manufacturer.

Centrifuge samples containing precipitates before performing the assay.
Do not use heat-inactivated samples.
Do not use samples and contrels stabilized with azide.

Ensure the samples, calibrators and controls are at 20-25 °C prior 1o
measurement.

Due to possible evaporation effects, samples, calibrators and controls on
the analyzers should be analyzed/measured within 2 hours.

Materials provided

See “Reagents — working sclufions™ section for reagents.
Materials required (but not provided)

= [REF] 06331084190, AMH CalSet, for 4 x 1 mL

= [REF] 06709966190, PreciControl AMH, for 2 x 2 mL each of PreciControl
AMH 1 and 2

- 05192943190, Diluent Universal 2, 2 x 36 mL sample dilvent or
11732277122, Diluem Universal, 2 x 16 mL sample diluent or
REF| 03183971122, Diluent Universal, 2 x 36 mL sample diluent

= General laboratory equipment

*  Elecsys 2010, MODULAR ANALYTICS E170 or cobas e analyzer
Accessories for Elecsys 2010 and cobas e 411 analyzers:

- 11662988122, ProCell, 6 x 380 mL system buffer

- 11662970122, CleanCell, 6 x 380 mL measuring cell cleaning
solution

- 11930346122, Elecsys SysWash, 1 x 500 mL washwater additive
- 11933159001, Adapter for SysCiean
. 11706802001, Elecsys 2010 AssayCup, 80 x 60 reaction vessels

= 11706799001, Elecsys 2010 AssayTip. 30 x 120 pipette lips

Accessories for MODULAR ANALYTICS E170, cobas e 601 and
cobas e 602 analyzers:

= [REF] 04880340190, ProCell M, 2 x 2 L system buffer

= [REF] 04880293190, CleanCell M, 2 x 2 L measuring cell cleaning
solution

= [AeF] 03023141001, PC/CC-Cups, 12 cups to prewarm ProCell M and
CleanCell M befere use

- 03005712190, ProbeWash M, 12 x 70 mL cleaning solution for run
finalization and rinsing during reagent change

. 03004839130, PreClean M, 5 x 600 mL detection ¢leaning solution

. 12102137001, AssayTip/AssayCup Combimagazine M,
48 magazines x B4 reaction vessels or pipette fips. waste bags

- 03023150001, WasteLiner, waste bags
- 03027651001, SysClean Adapter M
Accessories for all analyzers:

. 11298500316, ISE Cleaning Solution/Elecsys SysClean,
5% 100 mL system cleaning solution

cobas’

Assay

Far optimum performance of the assay follow the directions given in this
document for the analyzer concerned. Refer to the appropriate operator’s
manual for analyzer-specific assay instructions.

Resuspension of the microparticles takes place automatically prior to use.
Read in the test-specific parameters via the reagent barcode. [Fin
exceptional cases the barcode cannat be read, enter the 15-digit sequence
of numbers.

MODULAR ANALYTICS E170, cobas e 601 and cobas e 602 analyzers:
PreClean M solution is necessary.

Bring the cooled reagents to approximately 20 °C and place on the reagent
disk (20 °C} of the analyzer. Avoid foam formation. The system
automatically regulates the temperature of the reagents and the
openingiclosing of the bottles.

Calibration

Traceability: This method has been slandardized against the Beckman
Coulter AMH Gen Il ELISA {unmodified version without predilution) assay.
Every Elecsys reagent set has a barcoded label containing specific
information for calibration of the particular reagent lot, The predefined
master curve is adapted to the analyzer using the relevant CalSet.
Calibration frequency: Calibration must be performed once per reagent ot
using fresh reagent (i.e. not more than 24 hours since the reagent kit was
registered on the analyzer). Renewed calibration is recommended as
follows:

= after 1 month (28 days) when using the same reagent lot

= after 7 days (when using the same reageni kit on the analyzer)

* as required: e.g. quality control findings outside the defined limits
Quality control

For quality control, use PreciControl AMH.

In addition, ather suitable control malerial can be used.

Controls for the various concentration ranges should be run individually at

least ance every 24 hours when the test is in use, once per reagent kit, and
following each calibration.

The control intervals and limils should be adapted to each laboratory's
individual requirements. Values obtained should fall within the defined
limits. Each laboratory should establish corrective measures to be laken if
values fall outside the defined limits.

Follow the applicable government regulations and local guidelines for
quality control.

Calculation
The analyzer automatically calculates the analyte concentration of each
sample (either in ng/mL or in pmoliL).

Conversion factors: pmol/L x 0.14 = ng/mL

ng/mL x 7.14 = pmollL

Limitations - interference

The assay is unaffected by icterus (bilirubin < 1129 pmol/L or < 66 mg/dL}),
hemolysis (Hb < 0.621 mmal'L or s 1.0 g/dL}, lipemia (Intralipid

<1000 mg/dL), biotin (< 143 nmoliL or < 30 ng/mL), 1gG < 2.5 g/dL, IgA

< 1.8 g/dL and IgM < 0.5 gfdL.

Criterion: Recovery within £ 10 % of initial value.

Samples should not be taken from patients receiving therapy with high
biotin doses (i.e. > 5 mgfday) until at least & hours following the last biotin
administration.

Mo interference was observed from rheumatoid factors up to a
concentration of 1000 1U/mL.

There is no high-dose hook effect al AMH concentrations up to 1400 ng/mL.
In vitro tests were performed on 17 commonly used pharmaceuticals. No
interference with the assay was found.

Inrare cases, interference due to exiremely high titers of antibodies to
analyte-specific antibodies, streptavidin or ruthenium can accur. These
effects are minimized by suitable test design.

For diagnostic purposes, the results should always be assessed in

conjunction with the patient's medical history, clinical examination and other
findings.
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Anti-Mullerian hormone

Limits and ranges
Measuring range

0.01-23 ng/mL (defined by the Limit of Detection and the maximum of the
masier curve). Values below the Limit of Detection are reported as

< 0.01 ng/mL. Values above the measuring range are reported as

> 23 ng/mL {or up to 46 ng/mL for 2-fold diluted samples).

Lower limits of measurement

Limit of Blank {LoB), Limit of Detection (LoD) and Limit of

Quantitation (LoQ)

Limit of Blank = 0.007 ng/mL

Limit of Detection = 0.010 ng/mL

Limit of Quantitation = 0.030 ng/mL with a total aliowable error of < 20 %
The Limit of Blank, Limit of Detection and Limit of Quantitation were
determined in accordance with the CLSI (Clinical and Laboratory Standards
Institute} EP17-A requirements.

The Limit of Blank is the 95" percentile value from n = 60 measurements of
analyle-free samples over several independent series. The Limit of Blank
comesponds to the concentration below which analyte-free samples are
found with a probability of 95 %.

The Limit of Detection is determined based on the Limit of Blank and the
standard deviation of low conceniration samples. The Limit of Detection
corresponds Lo the lowest analyte concentration which can be detected
(value above the Limit of Blank with a probability of 95 %).

The Limit of Quantitation is defined as the lowest amount of analyle in a
sample that can be accurately quantitated with a total allowable relative
error of < 20 %.

Dilution

Samples with AMH concentrations above the measuring range can be
diluted automatically with Diluent Universal 2. Manual dilution can be
performed with Diluent Universal 2 or Diluent Universal. The recommended
diluticn 1s 1:2 (either automatically by the MODULAR ANALYTICS E170,
Elecsys 2010 or cobas e analyzers or manually). The concentration of the
diluted sample must be > 10 ng/mL.

After manual dilulion, multiply the resull by the dilution factor

After dilution by the analyzers, the MODULAR ANALYTICS E170,

Elecsys 2010 and cobas e software automatically takes the dilution inte
account when calculating the sample concentration,

Expected values

A study in a Caucasian population with the Elecsys AMH assay on samples
from apparently healthy adults (148 males, 493 females not 1aking
contraceptives) and 149 women with Polycystic Cvary Syndrome yielded
the following results (Roche study No. RDOO1727):

[N shperc. [10vperc. Median |90% perc. 95" perc.

ng/mL | ng/imL ng/mL ! ng/mL ng/mL
(95%CI) | (95 % Cl) | (96 % CI) | (95% CI) | (95 %CI) |
,Wealrt'hy'n‘ien ' ) o ) ) '
| 148 143 215 479 | 104 116
(0256-187) | (135243 | (435835 | (@100 | (10370 |
Healthy women (years) o T __i
= 20-24 | 115 i 1.66 1.88 3.97 7.29 9.49 |
; 08621850 | (1482280 | 1355433 | (eS2a0ny | 7aEVE |
[e2520 142 148 | 183 33 | 753 | 916 |
| : 10.853-1.81) | 118207 {3.03.2.87) {6.74.5.16) (TE210.1}
i ! |
1*30-34 : 110 0672 | 0946 2.76 6.70 7.55
| 0ATI0NIZ | (RE0LA9) | (234388) | (SETIEN | (678434
| ! B S
= 35-39 | 57" - 0777 2.05 5.24 | - |
| | piss0san | (178824 aasra | :
| | 1 |

cobas’

Median i 90" perc. | 95™ perc. |

N | 5% perc. |10 perc. i

ng/mL | ng/mL | ng/mL | ngimL | ng/mL
| | 95 % C®) |@5%ch |(95%cCh | (@5%cn | (95%cn |
| | {
*40-44 | 41° - 0.097 1.08 2.96 - |
| | mozvezan | Mz | {258570) I
-45-50  28° - [ ooes [ o2 2.06 —
| I’ (0.018-4.16) {0.125-0.498) 10.078-4.18) i
| 1 | I S |
PCOS women™
[ T zat | 342 6.81 | 26 | 171 |
| | |

| (167301 | 293 | (53074 AERTATIN LR I

L { | | 1

b} CI = confidence interval
* Due to the lower numbers of patients in these age groups the extreme
percentiles were not calculated.

** According to the revised diagnostic criteria of PCOS defined by the
Rotterdam ESHRE/ASRM-sponsored (ESHRE = European Society of
Human Reproduction and Embryclogy: ASRM = Amencan Society of
Reproductive Medicine) PCOS consensus workshop group.2®

Each laboratory should investigate the transferability of the expected values
to its own patient population and if necessary determing its own reference
ranges.

Use of AMH for the assessment of ovarian reserve

The use of AMH for the assessment of ovarian reserve was investigated in
a prospective study with n = 451 women between 18-44 years old, where
AMH values were correlated to the antral follicle count [AFC) of the women
(Roche study No. RDOD1542). AFC was delermined by transvaginal
sonography measuring follicles of 2-10 mm diameter in size. Both AFC and
AMH were determined on days 2-4 of the same menstrual cycle. Between
17 to 115 women were recruited per site at 6 different European sites and 1
Australian site.

No significant differences in mean AMH values were observed between the
sites {pval = 0.301). The mean age values between the sites were
significantly different, and also AMH and age showed a significant negative
correlation (Spearman correlation coefficient -0.47). The age adjusted site
effect of AMH showed no significance (pval = 0.193). The determined AFC
values showed significant differences between the sites, with and without
age adjusiment. The overall correlation of AMH with AFC was 0.68
(Spearman's rank coefficient).

The figure below shows the scatterplot of AMH versus AFC, as well as the
site-specific AMH and AFC distributions.
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Précautions d’emploi et mises en garde
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|

English Pour dizgnestic in vitro.

A : Observer les précautions habituelles de manipulation en laboratoire.
Precautions and warnings L'éliminzton de tous les déchets doit étre effectuée conformément aux
For in vitro diagnostic use. dispositions ISgales.

Exercise the normal precautions required for handiing 2! laboratory rezgents. Fiche de donnees de sécurité disponible sur demande pour les
Disposal of all waste material should be in accordance with local guideines. professionnels.
Safety data sheet available for professional user on request. - - Tous Jes matétiaun dongne numane dowent Sre consicenss comme

All human material should be considered potentially infectious. All products potentigliement infectewx. Tous les O=mes de sang human utiises ontete
derived from human biood are prepared exciusively from e biood of conors préparés uniquement & pararde sang de donneurs ol la recherche de

tested individually and shown 10 be free from HBsAg and antbodies to HCV l’ééntigt'"ene HBs et des anficoms 2n5-VHC et anti-VIH a conduit 2 un résultat
and HIV. négatif.

The initial thyroid glandular tissue extract containing the human Hyrogicouin L'extrait de tissu glandulaire fyroidien misial contenant de la thyroglobuline
has shown to be free from HBsAg and antibodies to HCV ang iy humaine a été testé négatif pour I'antigéne H3s ¢ les anticorps anti-VHC et
The testing methods applied were FDA-approved or cleared in compiiznce ?"““f"‘ " .

with the European Directive 98/79/EC, Annex I, List A. Les métnades utilisées pour le dépistage étzient zoprouvées par la FDA ou

However, as no testing method can rule out the potential risk of ssction with ~ COnformes 2 2 Girective europeenne 9B/79/CE, Anrexe l, liste A.
absolute certainty, the material should be handled with the same keved of care Cepencart. comrme e risque d'infection ne peut étre exclu avec certitude par

as a patient specimen. In the event of exposure, the directives of e aucunz meSog. o2 produit doit étre traité ave ke méme soin que les
responsible hea'th authorities should be followed. échantilars d= pasierss En cas d'exposition, suivre les directives de l'autorits
The controls may not be used after the expiration date, Competente en = sar]te. " : A
Avoid foam formation in all reagents and samg'e types (specimens, caitrmos  LES Cor3ies ne doivert zas Etre utiisés au-dels de la date de pérempton
and controls). E‘d"?’a&

viter '2 Tomafion de mousse dans les réactifs et les €échantillons c= mus
Method Sheet do-r_ﬂoad types {ecrartiions o2 patients, caibrateurs et controles).
The box at the top of this documentshons?e:mc:uacodetoge':efmre A S
respective document version. Télécharg de fiches g
ngonm.eﬁmm.mnmmdﬁsm Lecaaeanrajdeznagswre*emwproduiteﬂaesma.

Thewebsﬂerﬁsplayseimevmeversionﬁstednaeor.:amgde,aybar documert.

“version that is-alsovalidfor this product code=if you-have'nointernet e : = S —
please contact your local Roche afiiliate to obtain the document free of Le site affiche la version indiquée ci-dessus ou toute utre version uftérieure -
charge. disponible correspondant au code du produit. Si VOUS n'avez pas acces a

intemet, veuillez contacter le reorészntznt Roche de votre pays. Vous
Deutsch cotiendrez ce document gratuit=ment.
e Dot e
itro-Diagnostikum. : sz d
Die beim Umgang mit Laborreagenzien Gblichen VorsichesmaBnahmen Medidas de precaucién y advertencias
beachien. P-2ducto sanitario para diagnésico mwra
Die Entsorgung aller Abfélle ist gemaB den lokalen Richtinien durchzufilhren.  Ctszrve las medidas de precaucion nebtzies parz iz manipulacion de
Sicherheitsdatenblatt auf Anfrage fur berufsméBigs Benuizer erhaltlich. Eacms, : A .
Humanmaterial gilt als potentiell infektids. Fir afe zus Humanblut T s residuos segln las normas locales vigentes. 4.
hergesteliten Produkte wird nur Blut von einzeln ge:estzten Spendem Ficha = czios de sequridad a Ia disposicien del Usuano prafesiral que la
verwendet, bei denen weder Antikorper gegen HCV und HIV noch HBsAg Soncle.
nachzuweisen sind. El mat=eal o2 origen humano debe considerarse Como petencizimente
= : :
Bei dem urspriinglich verwendeten glanduizren Gewebeextrakt, welches iniecoies0. Los hemoderivados han sido preparados excswamente con
humanes Thyreoglobulin enthalt, waren kein HBsAg und keine Antikorper sangre ge daar.eg@natzaﬁ\t/ndeualmente y libre de HSsAg o de
gegen HCV und HIV nachzuweisen. ZT"CUGWGMU: : y al’f“'d Gk : i
Die angewendeten Testmethoden sind von der US-Gesundheitsbehdrde extracto de tejido de gléndula tiridea inicial contenendo i Sogichuina
(FDA) genehmigt bzw. erfillen die Anforderungen der Europaischen humana ha demosirado estar exento de HBSAg y Ge ancuercs -G ¥
Direktive 98/79/EG, Anhang Il Liste A. ant-HlV. N o s o
i it absoluter Si it ei tiell - =40s métodos analiticos aplica 2ron aprobados por la FDA o se
Esmggﬂzgg&ﬂ%ﬁ’ﬁ;: folcl?: g’;aﬁ;gfg;’}f gef gleichen éncuentran en comprobada conformidad con la Directiva Europea 98/79/CE,
Sorgfalt behandelt werden wie eine Patientenprobe. Im Falle einer Exposition Anexo Il Lista A.
ist entsprechend den Anweisungen der zustandigen Gesundheitsbehdrden Sin embargo, dado que nunca puede excluirse con total seguridad el riesgo
vorzugehen, de infeccién, se recomienda tratar este producto con el mismo cuidado que

“ : : una muestra de paciente. En caso dz exposicion, proceca segun las
vr\:gtr:ge:\.blauf des Verfallsdatums dirfen die Kontrollen nicht mehr verwendet instrucciones de las autoridades saman being
Schaumbildung bei allen Reagenzien und Probenarten (Proben, Kalibratoren ~ NO utilice los controles pasada la fecha ce Caduccad
und Kontroflen) vermeiden. Evite la formacién de espuma en reactivos y muestzs de ©do tpo
Download von Methodenblattern (especimenes, calibradores y controles).

Der eingerahmie Text am Beginn des Dokumentes zeigt den Produkt-Code Descargar la metédica

sowie die dazugehdrige Version des Dokumentes. El recuadro en la parte superior de la p2gnz indicz =l codigo del producto
Dieses Dokument kann von der folgenden Webseite heruntergeladen werde~ junto con la version da! documents.

http-//e-labdoc.roche com. El documento puede OesCargarse a Fawes de hitpJ/e-labdoc.roche.com.

Die Webseite zeigt die hier referenzierte Version oder aber, falls bereits La pagina web muestra la version aqui ndicada 0, en su caso, una versién
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PreciControl Universal cobas’

hasznéltuk fel, akiket egyénileg leteszteltek, £s HBsAg-re valamint HCV- és
HIV-virus elleni antitestekre negativnak bizonyuitak.
A reagens elGallitisdhoz felhasznalt, human tireoglobulint tartalimazd
pajzsmirigyszévet-kivonat HEsAg-dl illetve HIV- és HCV-elleni antitestektol
mentesnex bizonyult.
Az alkalmazott vizsgdlati eljardsok egy részét az FDA hagyta jovd, mig a
tobbiek megieleinek a 98/79/EK Europai Iranyelv Il. melleklete A listéjanak.
Mivel azonban nem létezik olyan vizsgélafi eljdrds, amely teljes mértékben
képes lenne kizami a fendzes lehetdsegét, ezért ezeket az anyagokat
ugyanolyan eldvigyazatosan kel kezelni, mint a betegmintakat. Ha valaki
megis érintkezesoe kel az anyaggal, akkor a felelds egészséglgyi
hatosagok egészségvédelmi iranyelvel szennt kell eljami.

=~ ~Akontrotiokat tilos a feltUntetett lejdrati datum utan felhasznéini.~
Az Gsszes reagens- és mintatipus [betegminték, kalibrétorok és kontroliok)
esetén kerlini ked a hadképziosst.
A médszerieirds letbltése
A termékixodot és a vonatkozd dokumentum verzidszamat a jelen
dokumentum elején taldlhatd keret tatalmazza.
A Gokumentumot a hitp:/fe-labdoc.roche.com honlaprol lehet letdlteni.
A honlaprd! & megadott verzidszému dokumeniumat vagy - ha van ilyen - 2
megadott kod termekre is érvényes valamelyik késobi dokumentum-verzist
lehet letdlteni. Ha nincs intemet-hozzaférésli. akkor kerjik, hogy forduljanak
a helyi Roche képviselethez. Ok ingyenesen megxdidik Ondknek a
dokumentumat.

EAAnVIKG

NpoduAateig ka mpoeidononoeic

Tt in vitro SioyvwoTIKf xpron.

Newtnpolvien of ouviBeic MpoduAGEEC o OToiEg GTIaUTOUVTCN KOTH TOV
XEIPIOHO OAV TV EPYOOTIPICKGY QVTISDaTTOIV.

H onéppiyn dhav Tov amoBhiTay 8o Mpéne: va mpaypaTonoigiton 0Upduva
JIE TIC TOMIKES KOTEuBuvIPIES 0Bnyiec.

AiormiBeren, komomIv auTroews, GUARD SeSopEviV COHRREING YIo
ETTOYYENJOTIES XEIPIOTEC. .

Oha 7o whixd avpdmvng MocdALuong Sa MPETE Vo BELPOUVTOH SUvTKGG
pokucuormxd. DA T TRoioVTa TIoU MpospXovToN amod aipo ovBplmou éxouv
TIAPGOKEUBOTE GrosADoTxa omd oijc SOTLV TIou EXOUV EZETOOTE ¥OPIOTA
kol £xouv Ppedel chzliepor avTiydvou HBSAG Kon GvTIoLHGTLY EVaVTI TRV IOV
HCW kou HIV.

To apyxé exrihuopa ool Bupeoeidolic adévo mou TEIElE TV avBpdmvR
Bupeooaion Bpelnke eAsliBepo avmyovou HBSAQ ko ovTiowpdmey Evov
Tuv 1w HCV xon HIV,

O pgSadan efEToon: nou chapudatnkay fTav eykekpipEve omd Tov FDA R
oz oupgwvia pe Ty Eupenaikr Obnyio 98/79/EK. Naodomuall,

Karahayo A.

Qao7d00, KB kapia ptBodog eAbyyou Sov Lmaosi va aroKAEIDE TO BuvnTIKS
KivBUvO poAuvong pe anoAum BelodmTa, o ySoou0g Tev UNKGV Ba nipérel
va yiveran pg TV iBIot Mpoooyn mou SVETX €T3 TO XEPIOP0 TV BElyPGTOV
aoSeviv. e NepinTLon EkBeong, Sa NpEna va axohouBolVTON o1 0dMyiee Tav
ppOBILV UYEIOVOHIKEDY Cpydv.

O1 apoi ehéyyou Bev Mpéne vax XpnoorovTes LeTd Trv mapéheuon me
nuepopnvie AfEne.

AnodUyETE To OXNPOTIONS appol G GAG Tat AVIBPATTIOIN KAl TOUC TUTIOUC
Berypdmav (Seiypoma, BoadpovopnTée ko Sichipame: EAEYXOU).

Aqyn d0Ahwv pedddou

To raicio 070 £MGVW LEPOC aUTOD Tou Eyypadou unodevie: Tov kwdxd
TIPORVTOC Ll LE TNV GVTIgTONT] £x500N TOU EYYRaGoU.

TNa m Angn autol Tou Eyypadou PETaBETE v I0TOoEAIB
hitp:/e-labdoc.roche.com.

H ioTooeABa sudaviZen site Tov apiBpo &xdocne Moy mapaTiSeTa 30 £7E,
£av eivos BiaBEoipn, onolodAToTe peTayeveoTepn Exd0on Mo IoXLE ETo7C
Y10l TO GUYKEKPIEVO KWBIKO MpoiovTog. Ze mepimmwon nou Sev adee
npooBoon o1o AaGiKTU, EMIKOIVIVIOTE PE TV TOMIKF BUyaTpikr] ETmOSE TG
Roche yiox vou AaBete To éyypado Xopic xpswon.

Tirkge

Onlemler ve uyarilar

In vitro diagnostik kullamm igindir,

Tim laboratuvar reaktiflerinin kullaniimasinda gerekli olan normal nlemler
yqulayin.

“ o e kuiliarulmalicir. Maruz

¢

Tam atik malzemelerin atiimasi yerel yénetmeliklere gére olmahdir.
Talep edildii takdirde profesyonel kullanicilara giivenlik veri formu verilebilir.

insanlardan elde edilmis tdm maddeler potansiyel olarak bulagic kabul
edilmelidir. Insan kanindan elde edilen tim drinler sadece ayn ayn test
edilmis dondrierden alinan ve icinde HBsAg'nin ve HCV ile HIV'e karsi clusan
antikorlann bulunmadid gstenimis kandan hazirlanmigtir.

insan tiroglobulini igeren ik troid glandiler doku ekstresinde HBsAg nin ve
HCV ile HIV'e kargi olugan antikorlann bulunmadifj| gosterilmigtir.
Uygulanan lest ydntemleri FDA onaylidir veya Avrupa Direktifi 98/79/EC,

Ek 11, Liste A'ya uygun gekilde izinlidir,

Ancak, higbir test yontemi potansiyel enfeksiyon riskini kesin otarak
dislayamayacad igin, materyal, hasta dmegine gdsterilen dizeyde dikkatle
kalma gurumunda, sonumiu sagik yetiittedinin..... .
direktiflerine uyulmalidir,

Kontroller sen kullanma tarihinden sonra kullanilamaz.

Tum reaktifler ve numune tiplerinde (Gmek, kalibrator ve konlrol) kopik
colusumuny engelleyin.

Yontem Sayfasi yliklemesi

Bu belgenin {st tarafincaid kutuda Ig belge strimd ile birlikte Grin kodu
gosterilir,

Bu belgeyi yuklemex ign Itfen htip-'e-labdoc.roche.com adresine gidin.
Web sitesinde buraca Estelenen sirlm gdriintllenir veya varsa, yine bu Orin
kodu igin gegeril sorrzii bagka bir sirim gdrintllenir. Intemet erigiminiz
yoksa, belgeyi Gcretsiz temin etmek igin Iifen Roche Diagnostik Sis. Tic.
A.S.'ye bagvurun.

Bunrapcku

fpennaskn MepKn M NpegynpexaeHna

32 MH BUTPO IMArHOCTULHO MPUNOXEHHE,

CnasgaiTe HOpMANHWTE NPEANA3HK MEPKH, HROBXONUMM NPW pa6oTa ¢
BCMUKKM NaBOPaTOPHA PEaKTHEM,

W3xBLpNAHETO HA BCWUKM OTNALHKM MaTepuany TPAOBA Oa Ce M3BBLPLIAA B
CHOTBETCTBUE C MECTHUTE Pasnopensu.

Hanuni €2 rcTosks & Sa-r 32 BE30NACHOCT 32 rpodecuaHan-se
NOTPEGHTENM NPX NOWCKBAHE. ’ :
Benuku MaTepManu OT YOBELLKK NPOMSX0N TPAGBA fa C& CuwTaT 3a
NOTEHUMANHO 3aPasH1. BCikv NPONYKTYM, NONY4EHM OT HOBELUKA KPLB, Ce
W3rOTEAT M3KNIONWTENHO OT KPbETA HA HHOMBHMOYANHO TECTEHM AOHODM,
K0uTO HAMAT HBSAQ W aHTvTena sa HCV u HIV.

TMbPE0HAHANHHAT EKCTPAKT OT ThKaH Ha THPOMOHATA XNe3a, Chaspxal
YOSSLWKK THPOrNOBYNKH, HAma HEsSAQ v anmvrena kem HCV w HIV.
MpwromesuTe METOM Ha TeCTBaKe ca 0a08pers 0T FDA wni OTTOBAPAT Ha
W3IACKESHIMATA, NocoueHK B EBponeicka [upexwaa S8 7IEC, Axexc I,
Criacex A
HO Tsi €270 HitkOH METON HA TECTBAHE HE MOXE 13 M3K04M C aBCoNtoTHa
CUIYD=0CT MOTEHUMANHUA PUCK OT 38Da3ABaHE, MaTepWaTsT TpaAfaa fa ce
TPETVDE T242 B=KMATNHO, KAKTO NAUVEHTCKWTE Npobu. B cryuaii Ha npaxk
KOHTZAT, C2382/Te DVYPEKTUBIATE Ha OTFOBOPHMTE BAPaBHM BNacTy.
KowTporure =5 woraT f1a ce UINONaBaT Cnefl M3TMYAHETO Ha NDCONEHHA CROK
Ha rogHOCT.
[a ce wadarsa 06pazyBaHETO Ha NAHA BB BCWYKM PEEKTHEM ¥ THROSE NpoBK
(NpoBu, K=2nwEpaTOpM W KOHTPOMK).
Ceanske Ka nWCToEKaTa

_KyTwATa B ropHata $aCT Ha TO3H DOKYMEHT NOKa38a KOOA Ha MpoayKTa,
3860HO CYC CLOTBETHATA BEPCHA HA NOKyMeHTa, ~ — =7
Mons, oTvnete Ha hitp://e-labdoc.roche.com, 3a na ceanuTe T03M OKYMEHT.
B yebcaima e sigiTe NOCOYEHATA TYK BEPCHA WKW, 8K0 € HaNWuHa, BCAKa
CnefBalia Bapcys, KORTO ChlU0 @ BaNMAHA 33 KOJA Ha TO3M NPOIYKT. AKD
HAMATE W=TeDHET NOCTR, MONA CELDMETE €& € MECTHUA KNoH Ha Roche, 32
A2 nomyMTe fokyMerTa besnnatho.

Eesti keel

Ettevaatusabindud ja hoiatused

Kasutamiseks in vitro diagnostikas.

Koigi laborireziktivide kasitsemisel tuleb rakendada tavaparaseid
ettevaatusabinousid.
Koikide jaétmematerjalide kaitiemisel tulsh jargida kohalikke suuniseid.
Professionaalsetele kasutajatele on vajadusel kattesaadavad
chutussertifikaadid.
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[REF] 11731416 10 [LOT] 160281 = 2018-10
PreciControl U1 PreciControl U2
‘ l [LoT 147130 LoT] 147140 '
Components | Method | value | Range 18D | Valve Range 18D Units
[ | 575 | 472-679 035 | 245 20.1-289 147 pmollL
o ‘ e 411 037 0.30-0.44 002 | 159 1.30-1.88 0.10 ng/dL
Elecsys ] | 374 | 307-44 022 | 159 130-188 | 085 py/mL
FT3 1l FT31Il ‘ | |
| | 06437206 * ‘ 575 | _ 472-679 035 | 245 20.1-289 147 pmoliL
’ E170/e 601/e 602 ' .37 030-0.44 002 | 159 1.30-1.88 0.10 ng/dL
\ 374 307-4.41 022 | 159 130-188 | 095 pgy/mL
B2 | 129-175 076 | 39.0" R’2-249 1185 pmollL
; e 411 11.8* 100-136 059 | 30.3° 258-3¢8 | 151 nglL
|A 118" 100-1.36 | 006 | 303 253-343 0.15 ng/dL
- | Elecsys |
|FT4 + .
Lisrisen 15.2 129-175 076 | 39.0 332-£43 1.95 pmolL
z E170/e 601 11.8* 100-136 059 | 303 258-348 151 nglL
1.18* 100-1.36 0.06 | 3.03° 258-348 | 0.15 ng/dL
Elecsys 152 123-175 076 [ 39.0 33.2-449 1.95 pmolL
FT4 T4 €602 11.8 100-136 059 | 303 258-348 151 nglL
r—— 11731297 T8 —T0o-4.36 08 | 33 233-343 015 | ngdL
155 132-178 078 | 413 35.1-475 207 ] pmolL
e 411 120 102-138 | 060 | 321 27.3-369 1.61 nglL
‘ Elecsys ‘ 1.20 1.02-1.38 006 | 321 2.73-3.69 0.16 ng/dL
[FTan FT4 i {
i' 06437281 ‘ 155 132-17.8 078 | 413 35.1-475 ; 207 | pmolL
| EiT0e 601262 | 120 10.2-13.8 0.60 | 321 273-369 | 161 ng/L
~ 120 1.02-1.38 006 | 321 2.73-369 0.16 ng/dL
i Elecsys e4 | 568 381-755 062 | 438 23-583  [42 | mUmL=IUL |
HCGSTAT |HCG STAT ’ ‘ ‘
03300811 e601/e602 | 502 335-588 05 | 415 278-552 | 457 ! muml=lUL
Elecsys e 4l I 5.40 3T8-7.02 054 | 431 302-56.0 |4.31 | miU/mL=IUL
HCG-BETA |HCG+p '
03271749 E170 60119602! 513 | 889667 I 051|431 30.2-56.0 431 | miU/mL=IUL
[ 122 9%64-148 834 313 247-379 21.9 1U/mL
Elecsys HH 293 231-355 205 | 751 593-909 526 ‘ ng/mL
IGE IgE Il ‘
04827031 — 96.4- 148 854 | 313 247 -379 219 | umL
[ 223 231-355 205 [ 751 593 - 509 [ 528 ng/mL
2016-12, V21.0
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