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+
 Investigating and treating PCOS- A new angle
 Seema Pandey
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+History and epidemiology..
 First described by Irving Stein and Michael Laventhal as a triad of amenorrhea, obesity and hirsutism in 1935.
 The most common endocrine disorder among reproductive age group females (2-8%) Knoachenhour et al, journal of clinical endocrinol metabol,1998
 Current suggested prevalence in the US
 Caucasians - 4.8%, African-Americans-8%, Hispanic or Latino -13%, Aziz et al 2004, Goodarzi et al 2005, Ehrmann 2005
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+
 Basic defect…
 1) Excessive follicular development (2 - 5mm)
 2) Follicular arrest beyond that
 Dewailly et al 2003
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PCOS is a metabolic syndrome with underlying ovarian defect
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+
 All these factors together make it a metabolic syndrome
 PCOS
 Hyper-ins 50-80%
 hyperA60-80%
 Obesity 70%
 Lean PCOS
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Androgen excess LH + Insulin
 Multiple small
 Follicles Low
 progesterone
 AMH
 FSH action anovulation
 Proposed mechanism of anovulation in PCOS Roy Homburg
 2014

Page 7
						

+Criteria
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+Phenotypes - As per Rotterdam criteria
 1. Classic PCOS 1 - hyperandrogenism, classic anovulation, PCO morphology
 2. Classic PCOS 2 - hyperandrogenism, chronic anovulation and normal ovaries
 3. Hyperandrogenism, PCO morphology and ovulatory cycles
 4. PCO morphology, chronic anovulation and normal androgen levels
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+Phenotypes…..
 As per Androgen excess society phenotype number 4 should not be included in PCOS phenotypes.
 Ettore guastella MD, Rosa Alba Lango MD, Enrico Carmina MD, Fertil Steril, Vol 94, No 6, Nov 2010
 But this fourth group is also very much a part of PCOS.
 Classic PCOS2 and normoandrogenic PCOS are milder forms of syndrome
 Welt et al 2006
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+Clinical endocrinology of different
 phenotypes
 1. PCOS 1-2- higher BMI, increased hip-waist ratio, increased F-G-Lorenzo scoring, increased testosterones, FAI, higher DHEAs values and insulin and lower QUICKY values.
 2. Only LH and LH:FSH ratio differ between these two groups
 3. Ovulatory phenotypes had normal LH and LH:FSH ratio
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+Clinical endocrinology….
 The only difference among all these phenotypes is of intensity of the symptoms and blood levels.
 Estradiol level remains same in all the groups.
 Group 4 or normoandrogenic ones also show mild rise in T levels without clinical manifestations.
 Dewailiy et al
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+This phenotypic division is important to
 treat these patients individually
 Especially normo-androgenic ones.
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+Why and How to investigate
 To rule out the other causes
 To describe the phenotype
 Adolescent PCOS
 Elderly PCOS
 Metabolic complications
 Sleep apnoea
 Psychological factors
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+Hormonal investigations to rule out
 other causes
 PCOS
 TFT
 prolactin
 FSH
 17-OHP
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+Hormonal levels
 Thyroid abnormal < TSH > 4.50mciu/ml
 Hyperprolactenemia –fasting Prolactin<26ng/ml
 Hypothalamic dysfunction and ovarian failure –1.4<FSH>20miu/ml and E2>20pg/ml
 Ovarian and adrenal androgen secreting tumors DHEAS<800 mcg/dl
 Non classic adrenal hyperplasia-morning fasting 17-OH-P< 3 ng/ml
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+Polycystic ovaries
 Criteria by USG -
 1. Increased ovarian area (>5.5 cm sq) or volume >10 ml
 2. Or presence of >12 follicle s in single plane measuring 2-9 mm
 3. PCO not specific for PCOS
 4. >20% women have incidental polycystic ovaries
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+Pitfalls in Rotterdam’s
 Over diagnosis , as in last 10 years machines with better resolutions and technologies emerged. a challege to AFC threshold (Duijker and colleagues 2011,Johnston 2010)
 If we follow the present criteria of AFC more than 35% females below 30 will be having PCO (potential for over diagnosis)
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+Proposed recent criteria for PCO
 Rotterdam threshold - =/> 12 follicles per ovary
 Christ et al = 28 follicles per ovary
 Dider Dewailiey - 19 follicles per ovary (2011)
 Dider Dewailley - =/>25 follicles per ovary(2013)
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+Hyperandrogenemia
 Free testosterone (fT) concentration is most useful test than either total T or DHEA in detecting HA associated with PCOS
 Androgen excess society task force 2006
 As fT is the product of both ovarian androgen excess and inhibited hepatic production of SHBG
 By adding DHEA and total T levels we only increase the sensitivity by 5 to 14%

Page 21
						

All the 3 Rotterdam’s criteria diminish with age
 and we need a marker with
 Diagnostic as well as prognostic importance and with
 age adjusted values
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+
 Out of 20% patients showing PCO On USG only 5-8% show real Syndrome
 Adam belan et al 2009
 Why AMH?
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+Results of ROC showing the sensitivity and specificity
 of different AMH cut off levels as predictor of PCO in
 PCOS
 AMH (Pmol/l) PCOS (n=73) Non
 PCOS(n=374
 sensivity% specificities %
 12 95.6 97.1
 14 94.5 97.3
 16 93.2 98.1
 18 84.9 98.7
 M.P.Lauretsen et al 2014
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+Why AMH ?
 1)AMH is a product of granulosa cells of growing follicles and
 may regulate their growth and development by exerting
 a) A negative paracrine feedback effect on the recruitment of primordial follicles
 b) By inhibiting the sensitivity of follicles to FSH
 c) It’s a survival factor for small antral follicles
 d) Regulation of follicle growth initiation and FSH threshold
 e) Down regulating the aromatizing capacity of granulosa cells until the time of follicular selection for dominance
 f) AMH acts as a follicular gate keeper for E2 production Gryneberg et al 2012
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+Possible explanations for raised AMH
 1. Altered granulosa cell function
 2. Disordered folliculogenesis
 3. Raised AMH level reflects the increased number of pre antral and antral follicles between 2-9 mm
 4. The number of follicles between 2-5 mm are the key determinants in the severity of the syndrome.
 1. AMH resistance
 Jonard and Diwaily 2004, Pioukaet al 2009
 (Fanchin et al 2003, La Marca 2010)
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+AMH may be the only biochemical
 test needed in PCOS
 Serum AMH is 2-4 fold higher in PCOS
 women…Pingy et al 2003,Lie Fong et al 2011
 AMH production on an average 75 times higher per
 granulosa cell in anovulatory PCOS
 20 times higher in ovulatory PCOS as compared to
 healthy control
 AMH is surrogate to the term PCOM and has the
 potential to replace it in Rotterdam criteria
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+AMH…
 ..AMH correlates with the severity of PCOS and
 precisely with hyperandrogenism and oligo-
 anovulation.
 AMH level can be considered a marker of
 hyperandrogenism and there fore also be
 considered as a replacement for this item in
 Rotterdam. Dewailly et al 2010 A reconciliation with other criteria of
 diagnosis Aziz et al 2009
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+Why AMH ?
 2) AMH levels are increased in PCOS in proportion to its clinical severity and AFC- prognostic marker
 AMH is a surrogate marker for hyper-androgenism
 Dewailly et al 2010
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When replacing the PCO in Rotterdam’s criteria for
 AFC >19 and AMH>35 pmol/l ,the prevalence of
 PCOS was 6.3% and 8.5% respectively.vs
 30-35% when only AFC more than 19 was incorporated
 M.P.Lauritson and colleagues 2014)
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+AMH as a diagnostic marker for PCOS
 A positive correlation between raised AMH and testosterone and LH has been found
 Flaming et al 2005, Rosefield 2012
 AMH of 48 pmol/l would give the best compromise between sensitivity (60%) and specificity (98.2%)
 Homburg Roy, Gudi Anil, 2013
 The combination of AMH>48 pmol/l and LH>6iu/l diagnoses 82.6% of women with PCOS
 Homburg Roy, Gudi Anil, 2013
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+New insights - Why AMH
 Serum AMH is a very valuable tool to study the ovarian reserve and ovarian ageing and gives information about woman’s fertility.
 Serum AMH is lower in 20% of young women with normal FSH thus indicating diminishing fertility.
 In addition serum AMH concentrations are also capable of differentiating between normal ovaries, PCOM and PCOS.
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+ An ROC curve for AMH, FSH and LH.
 The AUC for AMH is 0.81.
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Mean values and 95% confidence intervals for AMH (pmol/l) in the group of
 controls, PCOM and PCOS.
 Homburg R et al. Hum. Reprod. 2013;28:1077-1083
 © The Author 2013. Published by Oxford University Press on behalf of the European Society of
 Human Reproduction and Embryology. All rights reserved. For Permissions, please email:
 [email protected]
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+Oligomenorrhoea and AMH
 AMH level remains same in functional hypothalamic amenorrhea as it is in normal subjects. (3.9+/-1.5ng/ml)
 AMH is significantly raised in PCOS. (7.5+/-1.7ng/ml)
 AMH is significantly low or undetectable in premature ovarian failure or hyper gonadic hypogonadism. (0.3-0ng/ml)
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+New insights - AMH-Z score
 AMH-Z score – is an age adjusted AMH value and it was found to be a reliable marker of poly cystic ovaries when PCOS was diagnosed by Rotterdam criteria and an AMH value of 18 pmol/l and an AMH-Z score of - 0.2 showed the best compromise between sensitivity and specificity.
 It is specially useful in elderly PCOS, where we can not rely completely on AFC.
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AMH-Z Score
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+Adverse impact of obesity exacerbated
 by delay in child bearing leading to
 exorbitant economic burden
 ObesityPCOS
 Infertility
 Pregnancy complications
 Gestational diabetes
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+
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+Treating PCOS…
 Pre-treatment goals
 Life style management
 Medical treatment
 Surgical treatment
 ART
 IUI
 IVF/ICSI
 IVM
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+How does AMH help in management?
 AMH especially after emergence of single unified assay has added a new facet to the armamentarium of those investigating PCOS.
 Wallace et al 2011
 It helps in preparing a tailor-made treatment protocol for each patient as per her specific need.
 The severity of PCOS can be diagnosed before stimulation
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+A Nomogram to decide the starting FSH dose in PCOS
 patients
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+conclusion
 AMH has a potential to replace PCOM and hyperandrogenism
 in Rotterdam’s critera
 It may prove an effective tool to catch these pts young
 We can not mis-diagnose elderly pts.
 It can very well exploited as a prognostic marker.
 How ever AMH still can not be used as a screening test to
 diagnose poor ovarian reseve in advance and sholud be used
 to diagnose poor responders only.(Maheshwari et al)
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+ In the end, I’d like to (specially) thank my mentors and
 friends without whom, the presentation and research would
 not have been possible
 Prof. Roy Homburg
 Dr. Anil Gudi
 Dr. Sachin Kulkarni
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Thank You____________________________
 ___
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+
 PCOS
 REPRODUCTIVE
 metabolic psychological
 Infertility , hyperandrogenism, hirsutism
 Anxiety, depression,
 worsened QOL
 IR, impaired GTT,
 CV risk, NIDDM2
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+Pre treatment goals
 Early family initiation before 35 years of age by giving age related infertility advise to women to optimize family initiation
 Maintaining a BMI around 25 kg/msq
 Even a reduction of 5-10% basal body weight may do wonders
 Advise on cessation of smoking, taking folate

Page 49
						

+Life style management in PCOS
 An evidence based approach
 Evidence level B-life style management(single or combined
 approaches of diet, exercise and behavioral intervention) for
 weight loss, prevention of weight gain and for general health
 benefits should be recommended.
 Evidence level C-behavior change should target prevention of
 weight gain in all women with PCOS including those with BMI
 18.4-24.9kg/m sq
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+Life style management in PCOS
 An evidence based approach
 Evidence level C - Weight loss should be targeted in every PCOS woman and BMI <25 kg/m sq through hypo caloric diet in the setting of healthy food choices, irrespective of diet composition.
 Evidence level D - prevention of weight gain should be targeted in all the women with PCOS
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+Life style management…
 Evidence level C - exercise participation of 150 minutes per week should be recommended in all PCOS women especially those with BMI >25 kg/msq, of this 90 minutes of aerobic activity at moderate to high intensity to optimize clinical outcomes.
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+IUI in PCOS
 Lack of RCTs comparing CPR for IUI vs TIC
 A general consensus by experts that IUI can be considered in anovulatory PCOS associated with mild male factor infertility or failure to conceive despite successful OI
 Efficacy rate = 11-20% for CPR
 Multiple pregnancy rate = 11-36%
 Thessaloniki ESHRE/ASRM sponsored PCOS Consensus workshop group, consensus on infertility treatment associated with polycystic ovarian syndrome ,human reprod 23(3), 462-477, 2008
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+IUI in PCOS..
 A RCT comparing 3 consecutive cycles of CC with IUI vsTIC as first line treatment for anovulatory infertility pts on 525 cycle with 188 women with BMI less than 30 kg/m sqdid not find any significant difference in CPR and LBR and miscarriage rates per woman per cycle.
 The addition of IUI to the first 3 cycles of CC does not improve reproductive out comes for the women where anovulation is a sole factor.
 Evidence based management of infertility in women with pcos using surgeries or ART : executive summary, Michael F, Costello, MBBS…JAN 2012
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+IVF/ICSI in PCOS
 Anovulation alone is not an indication
 Recommended third line treatment or in presence of other infertility factors
 Pregnancy rate is almost similar in PCOS women undergoing conventional IVF when compared to the non PCOS women.
 antagonist protocol is a preferred choice owing to the risk of OHSS in PCOS women despite no difference in reproductive outcome.
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Flexible antagonist protocol with FSH stimulation
 and an agonist trigger is the best protocol
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+IVM….
 For those PCOS patients who ovulate but don’t become pregnant.
 Or are resistant to routine ovulation induction.
 Siristatidis CS, Maheshwari A,Bhattacharya S, COCHRANE data base syst review 2009
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+How does AMH help in the
 management
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+OHSS ….
 An iatrogenic complication of ovarian stimulation
 Incidence= 5% Delvigne 2009
 Hospitalization rate=2% Papanikolaou,2005
 Incidence of around 3 deaths/100,000 IVF cycles Braat et al 2010
 Very much underestimated incidence
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+OHSS free clinic…
 1. The use of GnRH antagonist protocol
 2. Ovulation triggering with GnRH analogue
 3. The incidence of OHSS is 0% when an antagon cycle is triggered with an analogue Melo et al, 2009
 4. Cryopreservation of oocytes and embryos
 5. Freeze all
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+Suggested hormonal assays
 Prolactin
 TSH
 FSH & LH
 Testosterone or FAI
 Fasting glucose or 2 hr GTT
 Lipid profile
 17 OH Progesterone
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+
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+PCOS-abnormal endocrinology
 Elevated LH/FSH ratio >2:1
 Elevated androgens (testosterone >60 or free testosterone > 0.75)
 DHEAS >3mcg/ml
 FAI=/> 4
 Progesterone < 3 ng/ml
 17OHP >3 ng/ml but < 10 ng/ml
 Insulin resistance with Hyper insulinemia
 Decreased SHBG
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+Inhibins…
 Member of TGF-B superfamily , dimeric non-steroidal glycoprotein hormones which selectively inhibits FSH release and/or production from pituitary.
 Groom et al 1996
 Serum inhibin B shows an overlap in different situations
 So, not a good diagnostic tool
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+Hormonal investigations for PCOS
 LH
 FSH
 Testosterone
 AMH
 Insulin
 Androsteindione
 Progesterone
 Estradiol
 DHEAS
 SHBG
 FAI
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