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Audit Template
	Audit Title:
Thames regional audit on Testosterone


	Lead Auditor:
Funmi Akinlade
	Audit date(s):
May 2019


	Please indicate if   Regional
Please indicate which hospital & location or region
Queen's Hospital, Romford
Southern region

	Report Author:
Name: Funmi Akinlade

Email: funmi.akinlade@nhs.net 

	Aims of the Audit: To review the use of testosterone assays across the region including the use of immunoassay and mass spectrometry assays. To identify any areas for improvement and/or harmonisation.


	Audit Method and Outcome(s):
An audit questionnaire was devised by the auditor and ratified by the committee of the Thames Audit Group (TAG). The questionnaire was distributed to members of the Southern region and a total of 15 responses were received. 2 thirds of responses were from laboratories in district general hospitals. 

93% of laboratories measured testosterone by immunoassay, with 1 laboratory using mass spectrometry only for all female testosterone tests and 1 laboratory using both immunoassay and mass spectrometry. 40% of respondents used Roche immunoassay and 20% Abbott for the measurement of testosterone. 

Although 60% of laboratories stated that the manufacturer was the source of their testosterone reference interval, reference intervals varied between laboratories, even amongst those using the same method. 53% of laboratories provide paediatric reference intervals for testosterone. Reference intervals for androstenedione, DHEAS and SHBG also varied between laboratories using the same method.

93% of laboratories provided imprecision data at testosterone concentrations < 2.0 nmol/L, the majority of laboratories provided data from internal QC, for 20% of laboratories the source of this data was the kit insert.

20% of laboratories automatically provide a free androgen index (FAI) on all female testosterone requests.

20% of respondents indicated that they do not offer testosterone confirmation by mass spectrometry. For those that do confirm female testosterone results by mass spectrometry the criteria for reflexing this test varied by testosterone concentrations:
1. All above the reference interval (1 lab), 
2. Greater than 3 nmol/L (2 labs), 
3. Greater than 3.5 nmol/L (4 labs), 
4. Greater than 4 nmol/L (3 labs) or 
5. At the discretion of the duty Biochemist (3 labs).
7 laboratories report a free testosterone result, 3 labs used the free androgen index, 3 labs report using the Vermeulen equation and 1 lab used the Nanjee and Wheeler equation. 


	Audit Recommendations / Standards:
1. Reference intervals for testosterone should be based on those quoted by the manufacturer’s or should be locally derived by the laboratory.
2. Internal Quality Control should assess the performance of your laboratory testosterone assay at the low concentrations expected in females.
3. Testosterone confirmation by Mass Spectrometry (MS) for reliable measurement of testosterone should be part of the laboratory repertoire (may be sent to a referral laboratory). (Endocrine Society Hirsutism guidelines 2018)
4. Testosterone results above the immunoassay reference interval should be confirmed  by mass spectrometry.
5. Reference intervals for androstenedione and SHBG should be based on those quoted by the manufacturer’s or should be locally derived by the laboratory. 
6. Clinical symptoms should guide the measurement of 17OHP and not testosterone concentrations (Endocrine Society Hirsutism guidelines 2018).
7. Confirm low testosterone results in males on a repeat in the  morning peak (on a fasting sample) (Endocrine Society Hypogonadism guidelines 2018/BSSM guidelines on Adult testosterone deficiency 2017).
8. Laboratories should be aware of the interference profile of their testosterone assay and should review this when there is a change or reformulation of the assay.

	Please indicate to whom and when audit presented  &/or circulated&/or published:
Audit presented at the Thames Audit meeting on 14th May 2019.



	Audit recommendations / standards ratified by … and when:
Thames Audit Group May 2019



	Date of audit report: May 2019


	Audit documents for upload to http://www.acb.org.uk/whatwedo/science/audit.aspx
Please include as attachments with this Audit Summary form if authors and the organising committee would like information to be publicly accessible on the ACB website Audit section.
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Thames audit on 


Testosterone – results


Funmi Akinlade


Consultant Clinical Scientist, 


BHRUT


Responses


• 15 responses


– 10 DGH (inc 1 tertiary) 


– 4 Teaching Hospital 


– 1 Specialist


1. What method(s) do you use for 


measurement of total testosterone?
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Roche Mass
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40% Roche 


users, 


20% Abbott 


users


*1 lab has both  


immunoassay 


and Mass spec


2. What reference intervals do you 


quote for total testosterone (Male)?
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Lower limit of normal ranges from 4.56 to 12 nmol/L


2. What reference intervals do you 


quote for total testosterone (Female)?
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Upper limit of normal ranges from 1.67 to 3.1 nmol/L


2. What is the source of your adult 


testosterone reference intervals?
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60% of labs use intervals provided by the manufacturer
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3. Do you quote paediatric reference 


intervals for testosterone?


2 2
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Manufacturer Caliper Other source No paediatric


Intervals


provided


Source of paediatric ranges


8 labs quote paediatric intervals


4. Did you validate reference intervals 


locally?


• No – 15 responses


5. What is the imprecision of your assay at 


a testosterone concentration of 1.5 


nmol/L? 


Imprecision Immunoassay Mass Spec


Minimum 2% 5.6%


Maximum 11.3% 6.9%


11


3


IQC data at


<2nmol/L


Kit insert data <2


nmol/L


6. What EQA scheme do you use?


• 87% of respondents use UKNEQAS


7. Does your laboratory automatically add 


on SHBG and FAI to all female testosterone 


requests?


– Added on if testosterone is > 1 nmol/L


– Automatically done in females <16 years old.


73%


20%


7%


No


Yes


Not stated


8. Does your laboratory offer the 


following tests?
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In house Referred Not offered


20% of labs did not offer testosterone 


by MS
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9. What reference intervals do you use 


for Androstenedione?


0


2


4


6


8


10


12


14


16


Abbott


(M)


Siemens


(M)


Siemens


(M)


Siemens


(M)


Abbott


(F)


Siemens


(F)


Siemens


(F)


Siemens


(F)


A
n


d
ro


st
e


n
e


d
io


n
e


, 
n


m
o


l/
L


(M) – Male, (F) - Female
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9. What reference intervals do you use for 


SHBG?


(M) – Male, (F) - Female


9. What reference intervals do you use 


for 17OHP? 


Age Lab 1 Lab 2 Lab 3


<5 days 
< 10 nmol/L


None provided


0 – 3 nmol/L


0 - 3 M


0 – 4 nmol/L; 3 M - 5 yrs 0.0 – 2.5 nmol/L


5 - 11 yrs


0.0 – 3.0 nmol/L


over 11 yrs
< 9.6 nmol/L


Over 16yrs 


M: 2.0 - 9.5; 


F: 0 - 9.5 nmol/L
0 – 5 nmol/L


10. What, criteria do you use to request 


testosterone by mass spectrometry?


Greater than


immunoassay


Reference


interval


>3 nmol/L >3.5 nmol/L >4 nmol/L At discretion of


DB
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Not offered by 1 lab


Mass Spec only used by 1 lab


11. Do you report free testosterone?


N Y
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No. of labs


Free Androgen Index 3


Vermeulen


(Free and Bioavailable reported)


3


(1)


Nanjee and Wheeler 1


11. What reference intervals do you 


quote for free testosterone? (n=6)
Formulae Ref. Interval Source of Ref. Interval


Free Androgen 


Index


1 – 6%


< 6 %


0.2 – 5.6


Vermuelen CFT >= 220 pmol/L      


Normal                                                                                 


CFT < 220 pmol/L       Low 


http://www.issam.ch/freete


sto.htm


Nanjee & Wheeler Female 0 - 67 pmol/L


Male 169 - 762 pmol/L


Nanjee & Wheeler
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12. Do you recommend 17OHP for 


hirsute women with…?


Total testosterone above + within 


ref interval


13%


Total testosterone above ref 


interval


33%


No vetting performed 20%


13. Do you vet requests for 


androstenedione and DHEAS?


• Available to Endocrine team


• Tested if testosterone raised


• Tested If 17OHP raised


40%


60%


N Y


14. Do you offer advice about potential 


drug interference for testosterone assays?


• N – 53%


• Y – 40%


– OCPs e.g. Norethisterone


15. Do you recommend a urine steroid profile 


for the Investigation of women with hirsutism? 


• If 17OHP is increased: 4 labs


• Regardless of 17OHP: 2 labs


• Not recommended: 7 labs


16. Do you add interpretative comments 


to testosterone results?


N: 3 labs


Y: 7 labs


– at the discretion of the DB


– 1 lab comments only on Male results


17. 23y female presenting with oligomenorrhoea 


and hirsutism, total testosterone by immunoassay is 


3.5 nmol/L (ref interval <2.4 nmol/L):


Suggest repeat testosterone by immunoassay 0


Refer sample for mass spectrometry* 8 labs


Repeat on early morning sample 0


Add on SHBG and calculate free androgen index 7 labs


DHEAS, Androstenedione and 17OHP 5 labs


Other (please specify) 2 labs


Oher: Add on 17OHP, Discuss with GP, add comment


(*above threshold for MS for 7 labs)
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18. How do you report results where there is a 


raised total testosterone in a female by 


immunoassay but normal result by mass 


spectrometry?


Report with a comment 53%


Replace result with a comment 


to refer to MS result 27%


19. Do you recommend testosterone is 


measured at 9am?


20. Do you recommend testosterone is 


measured on a fasting sample?


N 13%


Y 80%


N 80%


Y 13%


21. What action(s) would you consider where 


a testosterone result in a male patient below 


the reference interval taken at 9am?
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Ask for a repeat Calculate free testosterone


Calculate bioavailable testosterone Add on LH/FSH/Prolactin


Would not comment Other


Other: SHBG, TFTs, cortisol, At discretion of DB


22. What test(s) would you suggest/add on to 


a testosterone of 5 nmol/L (ref interval 6.1 –


27.1 nmol/L) in a 30 year old male patient?


0
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LH/FSH Prolactin


SHBG Calculated free testosterone


Testosterone by mass spectrometry Other


Other: TFTs, cortisol, No comment


Does your Trust or department issue 
formal guidance for?


23. Assessment of premenopausal women with 
clinical evidence of hyperandrogenaemia?


24. The investigation of women with PCOS?


25. The investigation of hypogonadism in males?


One laboratory responded Yes


Questions


This Photo by Unknown Author is licensed under CC BY-NC






image4.emf
Thames audit group 

on Testosterone Recommendations.pdf


Thames audit group on Testosterone Recommendations.pdf


Recommendations Thames 


audit group: Testosterone
Funmi Akinlade


May 2019







1. Reference intervals for testosterone should be based on those quoted by the manufacturer’s or 
should be locally derived by the laboratory.


2. Internal Quality Control should assess the performance of your laboratory testosterone assay at the 
low concentrations expected in females.


3. Testosterone confirmation by Mass Spectrometry (MS) for reliable measurement of testosterone 
should be part of the laboratory repertoire (may be sent to a referral laboratory). (Endocrine Society 
Hirsutism guidelines 2018)


4. Testosterone results above the immunoassay reference interval should be confirmed  by mass 
spectrometry.


5. Reference intervals for androstenedione and SHBG should be based on those quoted by the 
manufacturer’s or should be locally derived by the laboratory. 


6. Clinical symptoms should guide the measurement of 17OHP and not testosterone concentrations 
(Endocrine Society Hirsutism guidelines 2018).


7. Confirm low testosterone results in males on a repeat in the  morning peak (on a fasting sample) 
(Endocrine Society Hypogonadism guidelines 2018/BSSM guidelines on Adult testosterone 
deficiency 2017).


8. Laboratories should be aware of the interference profile of their testosterone assay and should 
review this when there is a change or reformulation of the assay.


Recommendations
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• BSSM guidelines on Adult testosterone deficiency, with statements for 
UK practice (2017)
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THAMES AUDIT GROUP: Hirsutism/Testosterone/Adrenal androgens 


Spring 2019 


Part 1:  About Your Laboratory 


Name of your laboratory: Click here to enter text. 


a. Teaching hospital ☐ 


b. DGH ☐ 


c. Specialist ☐ 


d. Other ☐ 


Network status: 


a. Part of a network ☐ 


b. Not part of a network ☐ 


If (a), please confirm whether your answers are on behalf of: 


a. Your site only   ☐ 


b. All sites within network/organisation ☐ 


If (b), please specify number and type of sites: Click here to enter text. 


 


Part 2:  Feedback from Audit of point of care testing services and accreditation status April 2017 


Did your laboratory participate in the audit on point of care testing services and accreditation 


status? 


 Yes ☐ No ☐ 


Did you implement any changes in practice following this audit? 


 Yes ☐ No ☐ 


If yes, please specify: Click here to enter text.  
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Part 3:  Analytical 


1. What method(s) do you use for measurement of total testosterone (If Mass Spectrometry 


please include details of model and extraction method)?  


Click here to enter text. 


2. What reference ranges do you quote for total testosterone in males and females? 


 Reference intervals Source of reference intervals 


Testosterone (males) Click here to enter text. Click here to enter text. 


Testosterone 
(females) 


Click here to enter text. Click here to enter text. 


 


3. Do you quote paediatric reference intervals? 


 Yes ☐ No ☐ 


If yes, please specify intervals and source: Click here to enter text. 


 


4. Did you validate your reference intervals locally? 


 Yes ☐ No ☐ 


If yes, please specify how: Click here to enter text. 


  


5. What is the imprecision of your assay at a testosterone concentration of 1.5 nmol/L? Please 


indicate the source of this data (e.g. verification data, kit insert etc)? 


Click here to enter text. 


6. What EQA scheme do you use? 


Click here to enter text. 


7. Does your laboratory automatically add on SHBG and FAI to all female testosterone 


requests? 


 Yes ☐ No ☐ 
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8. Does your laboratory offer the following tests? 


 Yes, measured in 
house* 


Yes, referred to an 
external laboratory 


Not offered 


Testosterone by mass 
spectrometry 


☐ ☐ ☐ 


Testosterone after 
extraction 


☐ ☐ ☐ 


Androstenedione ☐ ☐ ☐ 


DHEAS ☐ ☐ ☐ 


SHBG ☐ ☐ ☐ 


17 hydroxyprogesterone ☐ ☐ ☐ 


 


 


9. If you offer the test in house, what reference intervals do you use in males and females? 


Assay Reference interval Source of reference interval 


Androstenedione Click here to enter text. Click here to enter text. 


DHEAS Click here to enter text. Click here to enter text. 


SHBG Click here to enter text. Click here to enter text. 


17 
hydroxyprogesterone 


Click here to enter text. Click here to enter text. 


 


10. What, if any, criteria do you use to request testosterone by mass spectrometry? 


Click here to enter text. 


 


11. Do you report free testosterone? 


a. Calculation of free testosterone within LIMS*  ☐ 


b. Calculation of free and bioavailable testosterone in LIMS* ☐ 


c. By equilibrium dialysis      ☐ 


d. Free testosterone is not offered    ☐ 


e. Other      ☐ 


*If by calculation please provide the calculation(s) you use, reference interval(s) and source of 


these.  Click here to enter text. 
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12. Do you recommend 17OHP for hirsute women with…? 


 Yes No No vetting performed 


Total testosterone 


within reference interval 


☐ ☐ ☐ 


Total testosterone above 


reference interval 


☐ ☐ ☐ 


Follicular phase of cycle ☐ ☐ ☐ 


Luteal phase of cycle ☐ ☐ ☐ 


 


 


13. Do you vet requests for androstenedione and DHEAS? 


 Yes ☐ No ☐ 


If yes, please give examples of the circumstances you will suggest? 


Click here to enter text. 


 


14. Do you offer advice about potential drug interference for testosterone assays? 


 Yes ☐ No ☐ 


If yes, please provide details about this advice? 


Click here to enter text. 


 


15. Do you recommend a urine steroid profile for the investigation of women with hirsutism? 


a. If 17OHP is increased   ☐ 


b. If 17OHP is borderline raised  ☐ 


c. Regardless of 17OHP concentration  ☐ 


 


 


Reporting 


16. Do you add interpretative comments to testosterone results in? 


a. Males  ☐ 
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b. Females  ☐ 


c. Paediatric ☐ 


If Yes, please specify examples below 


Click here to enter text.    


 


17.  What would you do when reviewing the following results on a 23y female presenting with 


oligomenorrhoea and hirsutism, total testosterone by immunoassay is 3.5 nmol/L (ref 


interval <2.4 nmol/L): 


 


 


 


 


 


 


 


 


 


 


 


18. How do you report results where there is a raised total testosterone in a female by 


immunoassay but normal result by mass spectrometry? 


Click here to enter text. 


 


Testosterone in males 


19. Do you recommend testosterone is measured at 9am? 


 Yes ☐ No ☐ 


Other (pls provide details)  Click here to enter text. 


 


20. Do you recommend testosterone is measured on a fasting sample? 


 Yes ☐ No ☐ 


Other (pls provide details)  Click here to enter text. 


 


21. What action(s) would you consider where a testosterone result in a male patient below the 


reference interval taken at 9am: 


Suggest repeat testosterone by immunoassay ☐ 


Refer sample for mass spectrometry ☐ 


Repeat on early morning sample ☐ 


Add on SHBG and calculate free androgen index ☐ 


DHEAS, Androstenedione and 17OHP ☐ 


Other (please specify) 


  Click here to enter text. 


☐ 
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a. Ask for a repeat    ☐ 


b. Calculate free testosterone  ☐ 


c. Calculate bioavailable testosterone ☐ 


d. Add on LH/FSH/prolactin  ☐ 


e. Would not comment   ☐ 


f. Other (pls provide details)  ☐ 


 Click here to enter text. 


 


22. What test(s) would you suggest/add on to a testosterone of 5 nmol/L (ref interval 6.1 – 27.1 


nmol/L) in a 30 year old male patient? 


a. LH/FSH       ☐ 


b. Prolactin      ☐ 


c. SHBG        ☐ 


d. Calculated free testosterone using SHBG and albumin ☐ 


e. Testosterone by mass spectrometry   ☐ 


f. Other (please give example below)   ☐ 


Click here to enter text. 


 


Guidelines  


23. Does your Trust or department issue formal guidance for assessment of premenopausal 


women with clinical evidence of hyperandrogenaemia? 


a. Yes ☐  If yes, please provide a copy 


b. No ☐ 


 


24. Does your Trust or department issue formal guidance for the investigation of women with 


PCOS? 


a. Yes ☐  If yes, please provide a copy 


b. No ☐ 


 


25. Do you have guidelines for the investigation of hypogonadism in males? 


a. Yes ☐ If Yes, please provide a copy 


b. No ☐ 


 


26. Were guideline(s) drawn up in collaboration with anyone outside the laboratory? 


a. Yes ☐ 
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b. No ☐ 


If Yes, please tell us who (e.g. Endocrine consultants, CCGs, etc): 


Click here to enter text. 


 


Many thanks for completing this questionnaire.  Please send completed 


questionnaires by 2nd April 2019 to: 


Funmi.akinlade@nhs.net  



mailto:Funmi.akinlade@nhs.net
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