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Standards

DISCUSSION AND STANDARD SETTING AT INFERTILITY AUDIT

Discussion

In amenorrhoea? PCOS is there any point in oestradiol measurement? Yes, it is part of the differential diagnosis. If U/S shows PCOS there still can be other causes for the amenorrhoea. In patients with hirsutism, PCOS, normal LH and FSH, low oestradiol with weight loss could be hypothalamic amenorrhoea.

In one hospital in patients with PCOS, DHAS and Androstenedione are routine as well as insulin. Endocrinologists should know better than request insulin.

Prolactin is not needed in patients with normal cycles.

Lots of clinicians request LH, FSH and progesterone on the same sample. There is a need for specialist meetings with local GPs to educate them about what is appropriate.

Standard Setting - discussion

Male

1. Male should have semen analysis as 1st line investigation.

2. Labs should use WHO method and be in an external QC scheme.

3. If abnormal repeat confirmatory test.

4. FSH/LH required in severe azospermia (<1 million/ml)

5. Hypopituitary disease

6. Antisperm antibody should not be offered although WHO recommend it. It is a cheap and effective test.

7. Chromosome analysis to exclude intrinsic testicular failure.

8. In azospermia there is a role for a testicular biopsy.

Female

1. Need three tests over a week, not weekly to investigate ovulation

2. Progesterone >30, is method dependent. Immulite recommends 20. WHO quote 30

3. FSH, LH, Prl and oestradiol in anovulation, not testosterone

4. FSH>50, oestradiol <150 suggests primary ovarian failure

5. LH and FSH <1.5, oestradiol less than 100 suggests pituitary hypothalamic disease

6. Testing for macroprolactin, reduce level to 700 IU/L

7. TFT not useful in regular cycles, useful in amenorrhoea

8. Testosterone greater than 5 need to repeat and perform extraction assay.

9. PCOS minimum is LH, FSH and testosterone

10. PCOS positive prediction need oestradiol in amenorrhoea

11. There is no evidence for LH/FSH ratio in PCOS.

12. Fasting glucose in overweight PCOS women or strong family history of Type 2 DM.

13. BMI >30 need GTT

14. If fasting less than 5.5 mmol/L do not need GTT.

15. Young women with PCOS need treatment for IGT.

16. Obese women need lipids

17. Move Clamydia from PCOS section

Discussion

Rotterdam consensus criteria for PCOS

NIH states oligomennorhoea/ anovulation and clinical/ biochemical evidence of androgen excess. Did not cover hirsutism and regular cycles. Did not use ultrasound.

2/3 of patients with polycystic ovaries with oligomenorrhoea and anovulation have raised androgens.

Raised androgens and PCOS OK

Oligoanovulation and no evidence of androgen excess not the same.

Still measure testosterone in these patients although not in the Rotterdam guidelines.

Standards for the Investigation of Infertility

Male Infertility

1. Males should have a semen analysis performed as a first line investigation.Samples for semen analysis should ideally reach the laboratory within an hour of production although in practice this is difficult to achieve.

2. Laboratories should perform semen analysis according to recognised WHO methodology and subscribe to an appropriate external quality assurance programme.

3. If the result of the initial semen analysis is abnormal a repeat confirmatory test should be offered.This should be done at least three months after the initial analysis to allow for the cycle of spermatozoa formation to be completed.However if a gross spermatozoa deficiency(azoospermia or  severe oligozoospermia)has been detected then the repeat test should be performed within two to four weeks.

4. FSH,LH and Testosterone should be measured in cases of severe oligozoospermia(<1 million/ml) or azoospermia.

5. An elevated FSH/LH suggests primary gonadal failure whereas a reduced FSH/LH plus a low Testosterone suggests hypothalamic or pituitary disease.

6. Screening for antisperm antibodies should not be offered routinely because there is no evidence of effective treatment to improve fertility.

7. Chromosome analysis is recommended in order to exclude intrinsic testicular failure.

8. In azoospermia there is a role for testicular biopsy.

Female Infertility

1. Women with regular menstrual cycles and more than two  years’ infertility can be offered a blood test for serum progesterone in the mid-luteal phase of their cycle(day 21 of a 28 day cycle) to confirm ovulation.

2. Women with prolonged irregular menstrual cycles should be offered a blood test for serum progesterone.Depending on the timing of their menstrual period this test may need to be conducted later in the cycle(day 28 of a 35 day cycle)and repeated three times weekly until the next menstrual cycle begins.

3. A serum  progesterone >30 nmol/l is consistent with ovulation but this value is method dependent.

4. A serum progesterone <30 nmol/l requires further investigation.

5. Serum FSH,LH,Prolactin and Oestradiol should be measured in those with amenorrhoea or who have fewer than 4 periods per year.

6. A serum FSH >35 IU/L(usually with serum Oestradiol <150 pmol/l)indicates primary ovarian failure.

7. A serum FSH and LH<1.5 IU/L with a low serum Oestradiol(<100 pmol/l)suggests possible pituitary or hypothalamic disease 

8. There is no value in measuring Prolactin in those women with regular menstrual cycles.

9. Testing for macroprolactin(Prolactin >700 mU/L method dependent) is useful to prevent over investigation and invasive surgery.

If macroprolactin is excluded assessment is needed for a possible pituitary tumour.Oestradiol and Testosterone are required.

10. There is no value in measuring thyroid function in women 

with regular menstrual cycles but is useful in amenorrhoea.

11. Those with a serum testosterone >5 nmol/l by an automated assay 

should have the result confirmed using an extraction method.One should consider serum for 17 hydroxyprogesterone,dehydroepiandrostendione (DHEAS)and androstendione.

12. The short synacthen test should be limited to those women with 

primary ovarian failure who have evidence of other autoimmune endocrinopathy eg: primary thyroid disease with thyroid antibodies and/or positive ovarian and adrenal antibodies.

13. Measurement of serum SHBG is probably not helpful,either directly or

in combination with other tests.

14. Those women with polycystic ovary syndrome should as a minimum have the following blood tests performed- serum for LH,FSH and testosterone.Oestradiol is needed in amenorrhoea.

15. In polycystic ovary syndrome there is no additional information gained by calculation of the LH/FSH ratio.

16. Fasting plasma glucose should be measured in overweight women diagnosed with polycystic ovary syndrome and those with a strong family history of Type 2 Diabetes Mellitus.

17. It is recommended that women with polycystic ovary syndrome whose BMI is > 30 kg/m 2 should have an oral glucose tolerance test unless the fasting glucose is diagnostic of diabetes or < 5.5 mmol/l.

18. Young women with polycystic ovary syndrome need dietary/lifestyle treatment if they have impaired glucose tolerance.

19. Women with polycystic ovary syndrome who become pregnant should be screened for gestational diabetes in early pregnancy.

20. A fasting lipid profile should be measured in obese  women diagnosed with polycystic ovary syndrome.

21. Measurement of insulin is not recommended in the diagnosis of polycystic ovary syndrome.

22. Chlamydia screening is recommended  using  an appropriately sensitive technique.

General recommendations

1. In the investigation of both male and female infertility,laboratories must 

ensure that reference ranges,conditions for collection of specimens and specimen preservation are appropriate to their clinical applications.

2. Where possible guidelines for the investigation of infertility should be 

drawn up with the relevant clinicians to ensure that the most appropriate laboratory investigations are performed.
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Summary of Presentations

Physiology of Female Reproduction

Dr Mandy Donaldson, Hammersmith Hospital

Dr Donaldson gave an overview of the production of male and female gonadotrophins, their control and effect.

The changes during the menstrual cycle of body temperature, uterine lining, ovarian follicles, pituitary and steroid hormones were explained.

GnRH

GnRH is a 10 amino acid peptide released in a pulsatile manner. It has a short half life in the circulation. GnRH stimulates secretion of LH and FSH and there is negative and positive feedback by gonadal steroids. GnRH can be used in dynamic function tests (GnRH and CPFT).

LH and FSH

With hCG, LH and FSH form the glycoprotein family as each are composed of two sub-units which are highly glycosylated. Glycosylation patterns are variable between the pituitary and circulating forms.

Graffian Follicles

The structure of the Graffian follicles and their part in steroid synthesis was discussed. The two cell, two gonadotrophin hypothesis was explained. LH interacts with a receptor on the ovarian thecal cell, converting cholesterol to androstenedione. Androstenedione crosses the basement membrane into the granulosa cell where FSH combines with a receptor on the follicular side of the granulosa cell converting ATP to cAMP. cAMP interacts with the cellular aromatase enzyme to convert androstenedione to oestrogen which is released into the follicular fluid.

Menstrual cycle and feedback

The feedback system in the follicular phase was discussed, with negative feedback on FSH by oestradiol and inhibin in the late follicular phase. Oestradiol has negative feedback in the early phase of the cycle and positive feedback at mid-cycle on Gonadotrophins and GnRH.

In the luteal phase oestradiol and progesterone both exhibit negative feedback on GnRH and Inhibin has negative feedback on gonadotrophins. Stimulation is supplied by LH, and? Prolactin and? FSH.

Pregnancy

If pregnancy occurs the implanting embryo produces hCG which becomes measurable after 10 days which rescues the corpus luteum.  Progesterone, prolactin, oestradiol and Inhibin A all rise but FSH and LH are suppressed. Menstrual cycles cease until birth or longer.

Menopause

In the Menopause the follicular supply of is exhausted. Oestradiol and Inhibin fall and FSH rises. LH also rises but at a later time and to a lesser extent. The menopause is best diagnosed by age and symptoms but LH and FSH can be useful. E2 is occasionally but rarely useful.

Prolactin

Prolactin is mainly produced by the lactotroph cells of the pituitary. It is also produced by the decidualised endometrial cells on day 22-28 of the menstrual cycle and by decidual cells in pregnancy.

Pituitary lactotrophs are abundant and scattered widely. They make up 10% of the hormone producing cells in the male pituitary and up to 30% in multiparous females. 25% of pituitary adenomas are prolactinomas. High circulating prolactin interferes with the hypothalamic, pituitary gonadotrophin feedback mechanism.

What do we measure?

1. LH and FSH are used to assess normal pituitary function, fertility investigations in males and females, diagnosis of the menopause and in assisted reproduction

2. Progesterone is useful in determining ovulation, assisted conception and in association with hCG in pregnancy.

3. hCG is useful in pregnancy diagnosis, pregnancy monitoring and in Oncology

4. Oestradiol is useful in assisted conception, occasionally in the diagnosis of menopause and in monitoring HRT implants

5. Testosterone is useful in investigation of fertility, hirsutism and pituitary function

What don’t we measure?

1. GnRH which has a short half-life and is only measurable in portal vessels

2. Inhibins as the few assays that are available are manual, expensive and add little information to the LH, FSH and sperm count.

Other useful assays

1. Prolactin and macroprolactin in hyperprolactinaemia

2. Androstenedione in ovary/ adrenal problems e.g. PCOS, hirsutism

3. DHEAS and 17-OH progesterone in the investigation of hirsutism, diagnosis and monitoring of CAH

4. SHBG is useful in investigation of androgen balance and PCOS

5. Sperm count and function

Questionnaire

MALE INFERTILITY

Please circle the appropriate Yes/No  response to the following questions.

 1. Is semen analysis performed as a first line test in your Trust?

                                       

 Yes                     No

2. If the answer to question 1 is yes which department performs the test?

3.   Are WHO criteria used for semen analysis?

                                   

Yes 

      No

4. Does the laboratory perform a. internal QC for semen analysis?

                                                              
 Yes           No

                                                   b. participate in an external QA scheme?

                                                               
 Yes           No

5. If an abnormal result for semen analysis is found on a first sample,is a 

repeat sample requested?

                                           


 Yes               
No

6. If the answer to question 4 is yes,how soon after the first sample is a 

second one requested ?

7. Does the laboratory routinely test for anti sperm antibodies in all cases

of male infertility?

                                    


  Yes                       No

8. Which of the following tests does the laboratory recommend for the

investigation of male infertility?

FSH 





Yes


No

LH





Yes


No

Testosterone




Yes


No

Sex Hormone Binding Globulin

Yes


No

Thyroid Function Tests


Yes


No

Chromosome analysis


Yes


No

9. If Testosterone is requested does the laboratory specify a time of day for sample collection?

                                                 


  Yes                No

10. If the answer to question 9 is yes what time is recommended?

11. Does the  laboratory have a protocol for the investigation of male

infertility?

                                      


Yes               No

12. If the answer to question 11 is yes has the protocol been drawn up

in conjunction with the relevant clinical team ?

                                      


Yes               No

       Please enclose a copy of your protocol.

FEMALE INFERTILITY

Please circle the appropriate response to the following questions.

1. Is serum progesterone performed  by your laboratory as the first line test of ovulation?

                                             

 Yes                    No

2. What cut-off value for serum progesterone  is used to determine whether ovulation has taken  place?

3. What level of progesterone does your laboratory recommend for a repeat  test in a subsequent sample?

4. Does your laboratory recommend testing for thyroid function in all

cases of female infertility?

                               


 Yes                    No

5. If the answer to question 4 is no,when are thyroid function tests

requested ?

6. Is prolactin measurement recommended  in all cases of female infertility?

                           
  

Yes                     No

7. If the answer to question 6 is no,when is it requested ?

8. Does your laboratory routinely  test for macroprolactin in all cases of an elevated  prolactin level? 

                                               
        Yes

   No

9. If the answer to question 8 is yes is the test referred or performed in 

house?

                               

  Referred

In house

10. What cut-off level of prolactin does your laboratory use for screening

for the presence of macroprolactin? 

11. Which of the following tests are recommended  in women with infertility?

                           FSH




Yes

No

                            LH




Yes

No

                           Testosterone



Yes

No

                           Sex Hormone Binding Globulin
Yes

No

                           Oestradiol



Yes

No

                           Cortisol



Yes

No

12.  If the testosterone level is elevated but less than 5 nmol/l   does your 

laboratory  measure  17 Hydroxyprogesterone(17 OHP) for the                                             investigation of late onset Congenital Adrenal Hyperplasia as a possible cause of  infertility?

                                




Yes              No

13. If clinically indicated does your laboratory recommend  a short 

synacthen test with:

17 OHP






Yes

No

17 OHP plus dehydroepiandrostendione(DHEAS)
Yes

No

    14.. If the testosterone level is above 5 nmol/l does the laboratory offer

          the following:

                              Androstendione          


 Yes            No

                              DHEAS                        


 Yes            No

                              Dexamethazone Suppression Test

 Yes
        No

                             Short Synacthen Test with 17 OHP

 Yes
        No

                             Short Synacthen Test with 17OHP+DHEAS Yes          No

    15. Which of the following are recommended for investigation of Polycystic

        Ovary Syndrome?

FSH





Yes

No

LH





Yes

No

Testosterone



Yes

No

Sex Hormone Binding Globulin

Yes

No

Oestradiol




Yes

No

Androstendione



Yes

No

DHEAS




Yes

No

Fasting Lipids



Yes

No

Fasting Glucose



Yes

No

Calculation of the FSH/LH Ratio

Yes

No

Insulin




Yes

No

16.  Is Chlamydia screening offered as a routine test for women with 

      infertility?                      


  Yes

No

17. Does your laboratory have a protocol for investigating female infertility?

                                           



 Yes       
 No

18.  If the answer to question 17 is yes has this protocol been drawn up in conjunction with  the relevant clinical team?

                                        



Yes                No

Please enclose a copy of your protocol.                   

Thank you for your co-operation in this very important questionnaire.

Please could the completed questionnaires be sent back to me at the following address :

Department of Clinical Biochemistry

North Middlesex University Hospital NHS Trust

Sterling Way

Edmonton

London N18 1QX

Programme

NORTH THAMES

CLINICAL CHEMISTRY AUDIT & QA GROUP

Chairperson:


Treasurer:


Secretary:


Audit Secretary:

Ms T K Teal


Dr B R Muller


Miss H Aitkenhead

Mrs L Cranfield

Clinical Chemistry 


Clinical Chemistry


Chemical Pathology

Clinical Chemistry

Eastbourne District General 

Charing Cross Hospital

Great Ormond Street Hosp
Southend Hospital

Kings Drive


Fulham Palace Road

Great Ormond Street 
Prittlewell Chase

Eastbourne
London



London


Southend-On-Sea

BN21 2UD

W6 8RF



WC1N 3JH

SS0 0RY
PROGRAMME FOR THE AUDIT MEETING ON

Audit of Laboratory Investigations for Infertility

14:00 – 16:30 Tuesday 11 July 2006

Hospital Lecture Theatre, Level 1

Great Ormond Street Hospital, London WC1N 3JH

14:00 - 14.30 
Results of Audit Questionnaire

Peter West, North Middlesex Hospital

14.30 - 15:10  
Andrology, Male Infertility and its Investigation

 


Dr Kevin Lindsay, Hammersmith Hospital


15:10 – 15:30 
Physiology of Female Reproduction



Dr Mandy Donaldson, Hammersmith Hospital

15:30 - 16:10
Clinical Aspects and Investigation of Female Infertility.  




Prof Steve Franks, Imperial College London

16:10 – 16:30
Discussion and Standard Setting
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IBMS CPD Approved
Laboratory/Hospital ………………………………
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