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NICE guidelines for identifying FH

Simon Broome Criteria
* Diagnose a person with definite FH if they have:
— cholesterol concentrations as defined below and tendon xanthomas, or
evidence of these signs in a first- or second-degree relative.
— or DNA-based evidence of an LDL-receptor mutation, familial defective apo B-
100, or a PCSK9 mutation.

* Diagnose a person with possible FH if they have cholesterol concentrations as
defined in table below and at least one of the following:
— Family history of myocardial infarction (Ml): <50 years in second-degree
relative or <60 years in first-degree relative.
— Family history of raised total cholesterol in first- or second-degree relative as
per table below.

Total cholesterol LDL cholesterol
Under 16 > 6.7 mmol/L > 4.0 mmol/L
Adults > 7.5 mmol/L > 4.9 mmol/L



Familial hypercholesterolaemia

1 in 500 (possibly 1 in 250)
Autosomal dominant
LDL receptor defect (chromosome 19)

Higher incidence in some populations
Afrikaaners; Quebecois; Lebanese (1%)



FH: typical pedigree

Ml age 45

TC=?
MI @ 55
TC=10m;
LDL-C= 8mM

H O

O

Age=43

TC=8.0mM

LDL-C=5.2mM
Age =10

TC=?

Changing epidemiology
e CVD /40 % since 1980
ePopulation LDL-C falling

eXanthomata disappearing

Age 35

TC=7.5mM
LDL-C= 5.0mM

TC=7.0mM

LDL-C= 4.7mM




Genetics of Familial Hypercholesterolemia

Major Defect
* Low density lipoprotein receptor (LDLR

— More than 1000 mutations known
*  85% point mutation; 5% insertion-deletion; 10% splicing

Minor defects

* Familial defective apoB,,,
— Defect of ligand not receptor
— 1in 20,000
— Less severe phenotype
* PCSK-9 mutations
— Controller of LDLR expression
— @Gain of function = FH phenocopy
— 1in 40,000
* Recessive FH (LRAP)
— A variety of defects- best known in Sardinia
— 1in 10°
— Mild phenotype




Homozygous FH

Rare: 1in 10°

TC > 16mmol/L

Signs:

— Tendon xanthomata, tuberose xanthomata, arcus

Poor statin response (0-30% ALDL)
— As less residual LDLR function

Life expectancy (untreated) = 33 years
— CHD common by age 20
Treatment
— Drug therapy
— Apheresis
— Liver transplantation



Homozygous Familial

Hypercholesterolaemia (FH)

Tendon xanthomas in homozygous FH
-pathognomic = finger web xanthomata



ldentifying Heterozygous FH:

<25% cases identified.

There are other causes of premature myocardial
infarction / raised LDL-cholesterol.

— 9p21 CHD locus

— Post-menopause LDL-C rise

— High CHO diets/ excess alcohol lead to raised LDL-C

Overlap with ‘normal’ population.
— 12% UK population have FHx CHD
e 2-3% have CHD <65 years old.
— 2-15% UK population have cholesterol >7.5 mmol/L.

Prevalence of tendon xanthoma / CHD falling.



Heterozygous Familial

Hypercholesterolaemia
* Presentation

—TC> 7.5 mmol/L LDL > 4.7 mmol/L
* Physical signs
— tendon xanthomata (30%)

— dlrCus
 CHD age range 20-75 (highly variable)

— Clinical diagnostic criterion :
* CHD < age 60yrs



Clinical signs of FH

Types of xanthoma in familial hypercholesterolaemia




FH: tendon xanthomata & risk
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FH screening by lipid cut-offs

Population lipid distribution FH detection by cohorts
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LDL-C distributions in FH and the general
population

Proportion of cohort
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FAMCAT FH tool

Inputs for FAMCAT

Highest TC or LDL-C
Age
TG
Drug therapies
— Type,; class, dose
Family history
— FH
— Mi
— Lipids
DM
CKD

[ ROC curves for FH tools

True positive rate

/ | Area Under ROC (c-statistic)
Model 1 = 0.56

2
Model 2 = 0.75
Model 3 = 0.74
Model 4 = 0.86
0 -
| I [ [ [ I
0 2 4 6 8 1

False positive rate



FH: additional stratifying markers

Presence of tendon xanthomata
Absolute LDL-C level
— Best definition with TC >9.3 (LDL-C > 7mmol/L)
Severity of family history of CHD
GP database screening
— FAMCAT risk scoring*

Lipoprotein (a) > 50mg/dL
— Familial Atherosclerosis Trial
Imaging atherosclerosis
— Carotid intima-media thickness
— Coronary artery calcium score



What Is Carotid Intima Media
Thickness (CIMT)?

Mean CIMT 1.174 mm
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cIMT in FH and controls

1.6
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FH: CACS and medical history of
CHD

Coronary heart disease

35
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Changing mortality of CHD in the
last century
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FH Treatment

Statin

— Regression of carotid IMT at TC < 6mmol/L (ASAP
study)

Cholesterol absoption inhibitor
— ezetimibe

Resin/bile acid sequestrant
— cholestyramine

Apheresis



NICE FH Guideline (CG71) - Treatment

Potent Statin preferred

Reduce LCL-C> 50% from baseline
— non-FH: CVD (+)
e atorvastatin 80mg (approx LDL-C 2mmol/L)
— non-FH : CVD (-)
* CVD risk > 10%/decade then atorvastatin 20mg

Ezetimibe combination with Statin (TA 132)

Intolerance/Contraindication to statins
— consider any statin dose, ezetimibe or a fibrate



ASAP: cIMT in Familial
Hypercholesterolaemia
Primary endpoint

P=0.0005




Treatment of familial
hypercholesterolaemia

T 100 ~— —
: ‘-q_‘l' \1_
g S -
= 80 -
= S~
Ll -
& 60 RN
I= T a
Q -

40 ..
E —— Statin treatment -_ _ _
= 2 I No statin treatment
(3]
E
E
S 0

0 2.5 5.0 7.5 10.0 12.5

Follow-up (years)



Effects of PSCK-9 inhibition on LDL-C &

apoB
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Family Screening

* Arrange to review all direct family members

e Screen for family mutation
— Check LDL-C in relatives

* Enter second degree relatives into wider
family screening programme



Cut-offs for FH screening in families
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The phenotype matters:
FH mutations and normocholesterolaemia

No-FH Group ~ FH-Low Group  FH-High Group
(n=145) (n=114) n=162)
Male sex 6 (48) 52 (46) 68 (42)
Age, y 123+87 375+85 35.2+87
Hypertension 14(10) 8(7) 10(6)
Diabetes 1(1) (1)
Smoker ever 73 (50) 51 (45) 66 (41)
Statin use§ 5 25 (22) 111 (69)
Body mass index, ky/m? 257442 25.6+5.1 25.0+4.4
Systolic blood pressure, mmHg 12814 124+12 12413
Lipid profile, mmol/L
At molecular SCI’E-‘EHH'IQ
LDL-C 32+1.0 29+07 52+10
pLOL 40 (21-68) 47 (21-64) 97 (95-98)
At study visit
TC 5.3+1.1 5.3+1.1 6.0+15
LDL-C 34+10 34+10 41+14
HDL-C 15+04 14+04 14+04
Triglycerides 09(07-14 0700512  07(05-1.1)
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Conclusions

* Screening will find patients with genetic
nyperlipidaemias

* FH is at least 1 in 500 UK population

* Family (cascade) screening required

e Statin treatment for FH irrespective of
calculated CVD risk

 Combination therapy often needed to
reduce LDL-C >50%.
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What has changed since NICE CG677

Implementation of NHS Health checks

Move of QoF oversight into NICE Quality Standards
Updated risk calculator systems

— QRISK2 etc

Updated lipid risk relationships & measurements
— ERFC- nonHDL-C

— VLDL- accuracy of cLDL-C

Updated meta-analyses of statin trials

— CTT group

Updated evidence on combination therapy

— Fibrates: ACCORD (lipids)

— Niacin: AIM-HIGH & HPS2/THRIVE

New prices for off-patent statins- changes TA94 HE model



Lipids: screening and the basics

Initial non-fasting lipid profile
— TC, TG, HDL-C & nonHDL-C

— Non-HDL-C = LDL-C + approx 0.8mmol/L
* j.e. LDL-C 2.00mmol/L = nonHDL-C 2.6 mmol/L
e j.e.LDL-C 3.00mmol/L—-nonHDL-C 3.8mmol/L

TC >9mmol/L
— Consider FH even in no family history of CHD

TG> 20 mmol/L

— If not alcohol or new DM- refer to Lipid clinic

TG 11-20mmol/L

— Rptin 7 days; consider referral or advice



Changes to lipid efficacy assessment:
switch to non-HDL-C

LDL-C Friedewald

— Poor calibration

— Complex adjustment
matrix

Non-HDL-C better for
CVD risk

NHS Health Check

— Non-Fasting rate
— DNA rate for fasting
— Move to HbA,_ for DM

GP workload pressure
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CV Risk Assessment
Recommendations

e For the primary prevention of CVD in primary
care, use a systematic strategy to identify people
who are likely to be at high risk

* Prioritise people for a full formal risk assessment
if their estimated 10-year risk of CVD is =10%

* Use the QRisk2 risk assessment tool to assess
CVD risk for the primary prevention of CVD in
people up to and including age 84 years (except
CKD)




Explaining the fall in coronary heart disease deaths
in England & Wales 1981-2000

Risk Factors worse +13%

Risk Factors better -71%

Smoking -41%
Cholesterol -9%
Population BP fall -9%
Deprivation -3%

Other factors -8%

1 9 8 1 2 O O O Unal, Critchley & Capewell

Circulation 2004 109(9) 1101



VYRR Welcome to the QRISK®2-2014 risk calculator: http:/igrisk.org

lhis calculator is only valid if you do not already have a diagnosis.

Reset || Information || Publications || About || Copyight || ContactUs || Aigorthm ||  Software
— dbout you Your results
Age (25-84); . . . N
Sex: ® Male © Female “our risk of having a heart attack or stroke within the next 10 years is:
Ethnicity: | White or not stated ¥ | 11.5%
UK posteode: leave blank if unknown
Postoode: |:| —‘ In other words, in & crowd of 100 people with the same risk factors as you, 12 are likely to have a heart attack or str
— Clinical information %%%%%g%%%%
Smoking status:| non-smoker v | %%%%%%%%%%
R OOO0OOOOO0
Angina or heart attack in a 1st degree relative < 807 NG
Chronic kidney disease? E000O0LD0C)
Atrial fibrillation? %%g%%%%%%
On blood pressure treatment? o000
Rheumatoid arthritis?
—Leave blank if unknown heart attack or stroke
Cholesteral/HDL ratio: Your score has been calculated using estimated data, as some information was left blank.
Systolic blood pressure (mmHg):
Body mass index Wour body mass index was calculated as 2963 kg/m*.
Height {cm): [180
How does your 10-year score compare?
Weight (kg): lag ¥ ¥ P
Your score
Calculate risk over | 10 ¥ | years. | Calculate risk Your 10-year QRISK®2 score 11.5%
The store of a typical person with the same age, sex, and ethnicity 57%
Relative risk 12
vour QRISK® Heart Age™ 59

" Thiks b darfvad from 3l peogie of your age, sax and <hnic groug, whatever thalr clinical informaion.

" Yopur Ve TESE IS Wour MisE divided Dy Ihe typical persons ik

T Wour QRISKY Haan Age IS e 309 3 which 3 typical parsan of your S and Snnkity nas your 10-year QRISKE2
SCUE.



Framingham study

lifetime risk: 2 CVD RFs matter
Men
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Limitations of CVD risk calculation: 20%
threshold

Women Men
[ All women/men 1 QRISK high risk
[ Develop cardiovascular disease 1 Framingham high risk

€1929:6£€:600¢C NG ‘e 19 'Y ‘uosxoer

Jackson RD et al; BMJ 2009; 339: b2673



THIN Cohort: Consequences of changing to 10% risk
from 20%

Total patients CVD events
m <10 10-20 m>20 m <10 10-20 m>20

37%




Lifestyle




Dietary interventions

* Dated studies
* Poor Evidence
* Modern evidence
— PREDIMED underpowered
* Conclusions
— Total fat intake < 30% of energy intake,
— Saturated fats < 7% of energy intake,
— Dietary cholesterol < 300 mg/day
— Saturated fats replaced by MUFA or PUFA fats.
— No role for plant sterols

Eat food, not too much; mostly plants.
Michael Pollan (2009)



MRFIT- the personalised lifestyle intervention

trial
Number of Men With Event (%)
Endpoint y uc HR 95% CI P
Overall composite CVD endpoint
Nonfatal or fatal CVD 581 (9.0) 652 (10.1) 0.89 0.79-0.99 0.04
Nonfatal and fatal composite CVD endpoints
Nonfatal CVD 460 (7.2) 529 (8.2) 0.87 0.76-0.98 0.02
Fatal CVD 139 (22) 146 (2.3) 095 0.76-1.20 0.68
Components of composite CVD endpoint not shown
in lower half of Table 2°
Fatal or nonfatal stroke 49 4 1.20 0.79-1.81 040
Nonfatal stroke 36 30 1.20 0.74-1.95 046
Fatal stroke 13 1 1.18 0.53-2.64 0.68
Impaired renal function” 9 11 0.82 0.34-1.97 0.6
Other fatal CVD 10 10 1.00 0.42-2.40 0.99
Stamler J et al; JAHA 2012; 1 : e 003640 N=12866




Lipid Lowering Treatment

When a decision is made to prescribe a statin
use a statin of high intensity and low
acquisition cost

Before starting lipid modification therapy for
the primary prevention of CVD, take at least
sample to measure a full lipid profile.

A fasting sample is not needed

Exclude familial lipid disorders or secondary
causes of dyslipidaemia



Defining recommendations

Targets

Drug-based

Consistent with
epidemiology

Rare in clinical trials
Traditional output

Focused on single risk factor
Set on 50t centile

Requires multiple
monitoring

Consistent with trials

— Exception limits defined
Common trial design
Novel output

Focused on overall risk

Centile-independent

Minimal monitoring
required




Comparing statin intensity

US comparison NICE lipids comparison

Statn Therapy Dally Dose Lowntensty Highintensity

Hghinentyt Nodeutetensyt  Lo-eniy Fvostatin0mg — Atonustatini0mg— Atorvostatin 0mg
Auostotindomg —— Flwostatind0mg —— Atonvustatind0mg
Provestotinsmg — Rosvestatinsmg — Atonvastatin 0 mg

Aorvastatin -+~ 40}-80mg ~ 10(20) mg :
Roswastatin -~ 20(40)mg ~~ (3) 10 mg

— - IHOm g Povastatn0mg -~ Simvastatin20mg -~ Rostuestotin 10 mg
Pravstatn - 40080 mg 0-0mg  Prowestotind0mg— SimvastotindOmg— Rosuvestatin20mg
Lovastain - dmg 20 mg Pravostatin40 mg Rosuvastatind0 mg
Fluvastatin - Smg (Flovastatn XU 2-40mg— Gimnstatin 0 g Simiastatnd0mg
Fluvastatin - dmg -
Piavastatin - M Img

>50%  30-50% <30% <30% 31-40% >40%

Stone NJ et al; Circ 2014; 129 : S1-545; Rabar S et al; BMJ 2014; 349 :g4356



NICE —CG 181 Continuum of CVD Risk and its

treatment
Acute coronary syndrome Atorva 80mg
(ACS) (+ Eze 10mg)
Post MI/Angina
Atorva 80mg
A Secondary
Prevention
Other Atherosclerotic M3liifestations Atorva 80mg
Subclinical ~ TTTTTTTTTT
Atherosclerosis: Atorva 20+ mg
Type 2 diabetes Primary
Multiple RFs Prevention Lifestyle then
QRISK>10% Atorva 20mg
L?w Lifestyle
Risk

Courtesy of CD Furberg.; modified to include NICE CG181



Secondary Prevention (including ACS)

e Start statin treatment with atorvastatin 80 mg.

— Use a lower dose of atorvastatin if any of the following
apply:

e potential drug interactions
* high risk of adverse effects

 patient preference

* Do not delay statin treatment in secondary
prevention to manage modifiable risk factors

e |f a person has acute coronary syndrome, do not

delay statin treatment.

* Take a lipid sample on admission and about 3 months after
the start of treatment



Statin interventions

Active treatment | Control Relative risk Absolute Effect
(per thousand)

Statin vs placebo
CVD mortality 2347/59459

(3.9%)
Non-fatal Ml 1593/45915

(3.5%)
1456/54602
(2.7%)

2882/59459 0.81

(4.8%) (0.77-0.86)
2318/45567 0.69

(5.1%) (0.65-0.73)
1867/54642 0.78

(3.4%) (0.73-0.83)

-3

Statin : High intensity vs. moderate intensity
CVD mortality 972/17730 1026/17720

0.95

(5.5%) (7.0%) (0.87-1.03) (-8 to +2)
1058/17730  41247/17720 0.79
(6.0%) (2.8%) (0.67-0.93)
388/12735 439/12714 0.88 4
(3.0%) (3.5%) (0.77-1.01) (0 to -8)

Rabar S et al; BMJ 2014; 349 :g4356



Predicting the best statin to use

1.00 -
B Discontinuations W Myalgia B Transaminase elevations CK elevations
0.80 -
0.60 -

0.40 -

0.20 -

0.00 <
Atorva Fluva Lova Frava Rosuva Simva Pitava

Trials =135; n=246955
Naci H et al; Circ CV Qual Outcome 2013; 6: 390



Primary Prevention

Discuss the benefits of lifestyle modification and
optimise the management of all other modifiable CVD
risk factors if possible

If lifestyle modification is ineffective or inappropriate
offer statin treatment after repeating risk assessment

Offer atorvastatin 20 mg to people who have a 10% or
greater 10-year risk of developing CVD (QRisk2)

For people 85 years or older consider atorvastatin 20
mg as statins may be of benefit in reducing the risk of
non-fatal myocardial infarction



JUPITER "
Primary Trial Endpoint : Mi, Stroke, UA/Revascularization, CV Death JUPITER

Ridker PM et al; NEJM 2008; 359; 2195

Placebo 251 / 8901
Moderate Framingham CVD risk ~17% &

hsCRP>2 mg/dL

- 44 %

HR 0.56, 95% CI 0.46-0.69
P < 0.00001

QRISK 2
Male =15%
Female = 10%

NNT(MI, CVA & PCl)-5yr = 25
NNT(MI & CVA only)- 5yr =50

N=17802




Type Il diabetes

e Offer atorvastatin 20 mg for the primary
prevention of CVD to people with type2
diabetes who have a 10% or greater 10-year
risk of developing CVD

* Estimate the level of risk using the QRISK2
assessment tool.



Type 1 Diabetes

* Consider statin treatment for the primary
prevention of CVD in all adults with type 1
diabetes

e Offer statin treatment for the primary prevention
of CVD to adults with type 1 diabetes who:

— are older than 40 years or
— have had diabetes for more than 10 years or
— have established nephropathy

e Start treatment for adults with type 1 diabetes
with atorvastatin 20 mg



CKD

e Offer atorvastatin 20 mg for the primary or
secondary prevention of CVD to people with
CKD

* Increase the dose if
— Multiple other CVD risk factors
— <40% reduction in nonHDL-C is achieved and eGFR
is >30 ml/min/1.73 m?

* Agree the use of higher doses with a renal
specialist if eGFR is <30 ml/min/1.73 m?



Monitoring and Dose Escalation

* Measure TC, HDL-C and nonHDL-C in all people
who have been started on high-intensity statin

treatment at 3 months
— aim for >40% reduction in nonHDL-C

* If <40% reduction in nonHDL-C:
— discuss adherence and timing of dose
— optimise adherence to diet and lifestyle measures

— consider increasing the dose if started on less than
atorvastatin 80 mg and the person is judged to be
at higher risk because of co-morbidities, risk score

or clinical judgement



Advice to patients

Benefits of therapy....
— Need for chronic treatment

When to take

— Does not matter

Common side effects and what to do about them
— Muscle aches; liver enzymes

Drug / food interactions

— Grapefruit juice

What monitoring to expect

— Repeat blood tests

Address any concerns they have about statins....
‘The Daily Mail effect’



Lipid monitoring

LFTs
— Check transaminase after 3 months then yearly

No need for CK unless symptomatic
— Do not offer statin if CK >1000iu/L (5 x ULN)

Check glucose if new on statin and high risk for DM. Do not stop
statin therapy if glucose increases.

Check adherence etc if non-HDL-C response <40%

Statin intolerance
— Any dose statin reduces CVD
— Reduce dose; switch intensity class; consult specialist



Muscle Pain with statins

* 87% people on statins complain of
muscle pain ...... BUT

* 85% of people not on statins complain of
muscle pain

JAMA Intern Med. 2013;173(14):1318-1326



Creatine Kinase
* Before offering a statin,

— ask the person if they have had persistent
generalised unexplained muscle pain,

— whether associated with previous lipid-lowering
therapy

* If they have, measure CK levels.

— If CK levels are more than 5 x ULN,
* re-measure CK after 7 days.
 |f still 5 times the ULN, do not start statin treatment.

— If CK levels are raised but <5 X ULN start
e start statin treatment at a lower dose



Intolerance

e |f a person is not able to tolerate a high-intensity statin
aim to treat with the maximum tolerated dose

* Tell the person that any statin at any dose reduces CVD
risk. If someone reports adverse effects when taking
high-intensity statins discuss the following possible
strategies with them:

— stopping the statin and trying again when the symptoms
have resolved to check if the symptoms are related to the
statin

— reducing the dose within the same intensity group
— changing the statin to a lower intensity group
* Seek specialist advice about options for treating people

at high risk of CVD who are intolerant to 3 different
statins



Secondary Drug Interventions

Bile acid sequestrants
— Weak monotherapy evidence on CVD
— No combination evidence with statins
— Do not use

Fibrates
— Meta-analysis: moderate monotherapy benefit
— Meta-analysis: No combination therapy benefit
— No routine use (i.e. 2"/3" |ine)

Niacin
— Weak monotherapy evidence
— Meta-analysis: no combination therapy benefit
— AE Meta-analysis: excess DM; myositis; infection
— Do not use

Omega-3 Fatty acids
— Mixed diet and supplement trials. Multiple supplement trials used
— Meta-analysis: no combination therapy benefit
— Do not use



Ezetimibe

* People with primary hypercholesterolaemia
should be considered for ezetimibe
treatment in line with NICE TA 132 :
Ezetimibe for the treatment of primary
(heterozygous familial and non-familial)
hypercholesterolaemia



IMPROVE-IT: Ezetimibe in ACS
Primary Endpoint — ITT

HR 0.936 CI (0.887, 0.988) YT DLC

p=0.016 LY X =1.8
LDL-C
=1.4

NNT including PCI = 50

/-year event rates

CVD death, Ml, UAS, CVA & PCI (230 days)

Cannon CP et al; NEJM 2015; 372 : 2387



New Guidelines

— LDL-C retained

e Secondary prevention
— Atorvastatin >40mg

* Primary Prevention & DM
— Atorvastatin 20mg

* No targets
* Monitoring reduced

e New risk calculator
— ASCVD : 7.5% CVD risk

AHA-ACC (2013) NICE (2014)
* Lipid measurements * Lipid measurements
— as how — Non-fasting

— Use of non-HDL-C

Secondary prevention
— Atorvastatin 80mg

Primary Prevention & DM
— Atorvastatin 20mg

No targets
Monitoring reduced

New risk calculator
— QRISK2: 10% risk

Stone NJ et al; Circ 2014; 129: S1-45
Rabar S et al; BMJ 2014; 349: g4356




NICE —CG 181 Continuum of CVD Risk and its

treatment
Acute coronary syndrome Atorva 80mg
(ACS) (+ Eze 10mg)
Post MI/Angina
Atorva 80mg
A Secondary
Prevention
Other Atherosclerotic M3liifestations Atorva 80mg
Subclinical ~ TTTTTTTTTT
Atherosclerosis: Atorva 20+ mg
Type 2 diabetes Primary
Multiple RFs Prevention Lifestyle then
QRISK>10% Atorva 20mg
L?w Lifestyle
Risk

Courtesy of CD Furberg.; modified to include NICE CG181



Conclusions

Updated risk calculation systems
— QRISK2 better than Framingham in UK
Fixed doses vs. targets

— Any statin at any dose better than placebo

— No role for targets

— Maximum high efficacy in CVD(+) e.g. atorvastatin 80mg

— Moderate high efficacy in CVD(-), DM or CKD e.g atorvastatin 20mg

Role of secondary risk modifiers

— No evidence for HDL-C or TG modification as yet
Role of secondary drugs

— Minimal role for fibrates

— No role for niacin, resins
— ?Ezetimibe- IMPROVE-IT (11/14) & rpt NICE TA132



South London Algorithm for Lipid Management for the Primary and Secondary Prevention of CVD
(Adapted from NICE CGA81: Lipid Modifaction July 2014)

Primary CVD prevention including
people with type Il diabetes

Al patients with 3 SV risk = 10% without known CVD, or

familizl hypercholesterclemia

Calculate ©V ek using fhe QRS2 sk calculaior
[, 3l = 35 yaars*, Inchuding Thos2 with typa Il diabaias)

¥ ¥
@Rk = 10% gvar tha T QRksi? = 108%™
need 10 yaars gy nad 10 yaars

Give Mzstyla advics;
Ensura ragular reviaw of
S risk in lna with kocal

guidancs

¥

People with
type 1 diabetes

- Arz over 40 years okd or

-have had type f
dizbstes for more than
1liyesars or

- have evidencs of kidney
diszase or other 5V risk
factors

Mofe: This guidsnce applies fo new pafienfs and may also be faken info
consigersfion for fhose already on sfafins af fheir annusl review
Fafienfs sfzble on simvasfzfin do nof need fo be swifched fo aforvasfafin

People with
chronic Kidney

disease (CKD)
[eGER. = &0ml/kg/min)

Acute coronary syndromes and

prevention of CVD
All patients with established CWD or
stherosclerotic vascular dissase

ko

Identify and address all modifiable risk factors: smoking, diet, obesity, alcohol intake,
ph;ﬁ_ip:al activity, blood pressure®® and blood glucose | HbAlc

¥

!

¥

¥

Reassess CW risk after 3 trizl of Ifestyle

modification and if QRisk? remains =10% over 10

years OFFER atorvastatin 20myg daily**

Hinara are poianiial drug Imsractans o Slorvastain 20mg ks
comraindicaiad o not lolaraisd, conshder 3 bowar dose Of
Fireasiain (or Femaiva osnanic 30ams. SUCh 35 ravastaim

¥

Initiate atorvastatin 20mp daily***
[Hpotaniial drug Imaraclions oF anvastatn 20mg ks
comraindicatad of not tokaraiad, conshder 3 kowar dosa of
Forvastsin or consldar an atamnativa gananic agam)

v

Imitiate atorvastatin 80mp daily***
[ potantial drug imarachons oF Janvastatn 50mg ks
comraindicaiad or not tolargiad, conshder 3 kowar
doss of Slorvastain or considar an atamatve 3ga)

¥

#Rainforca Itastyls lesuss and check adharance to medication

»Thanz ars na sp2cilc ligid treaiman tangsts for prmary pravantan, bul Hpatan &
conskdarad highar risk du2 t0 the prasanca of mulligia cardiovasoular risk fackors,
ConEldar Incrassing s130n dosa I macassany 1 raduca non-H DL chalasiangl by

1% fnEm D3salina

#0nca statin therapy has besn Inttisted - rapast lpkd profis at 3 montha
i | wRainforce IMastyls lssuas and check adnarance o madicaian

s 0m to reduce non-HOL cholestarcd by 40% from bassling
o [ D3ssing chalesianal s umionown, 35 3 misimum, patais should D2 rasisd do achleve af less!

dioial chaesizral = SmmalL and nan-HOL chassianal = 3.5memalL
= Inoraase si38n dos= M nol achieving 3dequaie reduciians In chalastardl (and nat airsady an
MMM dEE) — 523 3dvice In ranal disassa
= Conskdar rafamal for spactallet advice i patans not achieving 3 £0% 190 n non-H DL chalastand
N masimum iolargiad doss of s13in

v

»Rouline s3f=ty and Sicacy maonikeing shauld e undaniaiosn
»Pglianis shauld be reviewad annually, with Bipid manilaring, fo chack aficacy and an-qaing adnaranca fa tharagy. Uiestyle kssuss should be revisiied requiarly

it statin tharapy Is contraindicatad or not tolarstad or net effacthes, do not offer 3 fibrats, nicotinic acid or bila acid bindiar or omaga-3 fathy ackde to lowsar G disaass Hek

Paggia with primary hyparchaissiaraiaamia may be canskdarsd for fragiman with szsimips In Bne with MICE TA 132

“People = B5years are ot high CV rick due to ag= alone, but consider other OV risk factors, co-morbiditizs and pati=nt preferences before initiating therapy. = ORisk2 threshold
of 20% applies for the introduction of antihypertensive therapies in prgpe with hypertension. *** Finitial statin dose not tolerated — reduce to maximum tolerated dose
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Pituitary disease for GPs

Dr Tricia Tan

Metabolic Medicine and
Endocrinology

Respect our patients and colleagues | Encourage innovation in all that we do | Provide the highest
quality care | Work together for the achievement of outstanding results | Take pride in our success



Imperial College Healthcare NHS

NHS Trust

Hypothalamo-pituitary-endocrine organ axis
* Interface between brain and endocrine organs

 Amplification from
— Releasing factor concentrations (101> M) to
— Pituitary releasing hormone concentrations (101> M) to
— Hormone concentrations (10° M)

* Pulsatility (amplitude/frequency) is important
* Diurnal rhythms
* Negative feedback

Respect
care achievement pride
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Anterior LH, Posterior
Pituitary TSH ACTH FSH GH Pituitary

Liver &
Thyroid Adrenal Gonads rest of Kidneys
body

Respect our patients and colleagues | Encourage innovation in all that we do | Provide the highest
quality care | Work together for the achievement of outstanding results | Take pride in our success
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What can we measure?

GH IGF-I| Growth

TSH FT4, FT3 Metabolism

LH, FSH Oestradiol, testosterone Gametes, 2° sexual
features

ACTH Cortisol Metabolism, BP

PRL Milk production

ADH (vasopressin) Osmolality

Oxytocin Uterine contractions

Respect our patients and colleagues | Encourage innovation in all that we do | Provide the highest
quality care | Work together for the achievement of outstanding results | Take pride in our success
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Case 1

46 yr old man
e Tiredness

Free T4 8.0 pmol/L
TSH 0.35 mU/L

Respect our patients and colleagues | Encourage innovation in all that we do | Provide the highest
quality care | Work together for the achievement of outstanding results | Take pride in our success
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What would you like to measure next?

a) FreeT3
b) Cortisol
c) Gonadotropins
d) Glucose
e) Calcium

Respect our patients and colleagues | Encourage innovation in all that we do | Provide the highest
quality care | Work together for the achievement of outstanding results | Take pride in our success



Imperial College Healthcare INHS|

NHS Trust

Secondary hypothyroidism

Respect our patients and colleagues | Encourage innovation in all that we do | Provide the highest
quality care | Work together for the achievement of outstanding results | Take pride in our success
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Secondary hypothyroidism and hypopituitarism

e Subnormal free T4 and T3

* |nappropriately normal TSH
— less commonly low TSH

e Cortisol and thyroid hormones are essential
hormones: MEASURE FIRST AND REPLACE

* Sex hormones, prolactin less important

e Sex hormones are most sensitive marker of
hypopituitarism

Respect
care achievement pride
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Case 2

* 26 year old lady
 Secondary amenorrhoea for 6 months
* No medications

PRL 1245 mU/L
TFTs normal

Respect our patients and colleagues | Encourage innovation in all that we do | Provide the highest
quality care | Work together for the achievement of outstanding results | Take pride in our success
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What would be the test you would ask for next?

a) Cortisol

b) Gonadotropins
c) Oestradiol

d) IGF-I

e) PEG precipitation

Respect our patients and colleagues | Encourage innovation in all that we do | Provide the highest
quality care | Work together for the achievement of outstanding results | Take pride in our success
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Hyperprolactinaemia

* Prolactinoma
* Hypothyroidism (1TRH releases prolactin)

* ‘Disconnection’ hyperprolactinaemia
— Macroadenoma blocking dopamine flow to ant pituitary
* Drugs

— Oestrogens, dopamine antagonists (antiemetics, antipsychotics), anti-
depressants

e Stress (e.g. venepuncture)
* Macroprolactinaemia
* Pregnancy!

Respect our patients and colleagues | Encourage innovation in all that we do | Provide the highest
quality care | Work together for the achievement of outstanding results | Take pride in our success
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Macroprolactinaemia

A = monomeric prolactin (23 kD)

B = ‘big’ prolactin (60 kD) b -
C = macroprolactin (150 kD)
MacroPRL generally bio-inactive 5 0
G
Gold-standard technique is gel- ~§ %0
filtration chromatography e -
Screening technique is PEG o SRR S B, .
precipitation = re-measure PRL 20 22 24 26 28 30 32 34 36 38 40 42 44
after PEG is used to remove FEBEHGR SNamihs

macroPRL

Respect our patients and colleagues | Encourage innovation in all that we do | Provide the highest
quality care | Work together for the achievement of outstanding results | Take pride in our success
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Case 2

* Recovery after PEG precipitation = 230 mU/L

 Therefore macroprolactinaemia
e Other causes of amenorrhoea need to be excluded

Respect our patients and colleagues | Encourage innovation in all that we do | Provide the highest
quality care | Work together for the achievement of outstanding results | Take pride in our success
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Case 3

* 24 yrold lady, BMI 34 kg/m?, amenorrhoea

 PRL 885 mU/L

e LH17.4 U/L, FSH 8.6 U/L
* QOestradiol 342 pmol/L

e Testosterone 2.3 nmol/L
e SHBG 15 nmol/L

Respect our patients and colleagues | Encourage innovation in all that we do | Provide the highest
quality care | Work together for the achievement of outstanding results | Take pride in our success
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What is the most likely diagnosis?

a) Prolactinoma

b) Polycystic ovarian syndrome

c) Pituitary adenoma
d) Cushing’s syndrome
e) Hyperthyroidism

Respect our patients and colleagues | Encourage innovation in all that we do | Provide the highest
quality care | Work together for the achievement of outstanding results | Take pride in our success
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Polycystic ovarian syndrome

* Hyperprolactinaemia is seen with PCOS in 1/6 cases

* Can be still be due to:
— Exogenous oestrogen treatment (OCP etc.)
— Co-existent pituitary microadenoma
— Macroprolactinaemia
— Drugs etc.

e So need to exclude these causes nevertheless =
needs referral

Respect
care achievement pride
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Case 4

26 yr old lady
Weight gain

9 am cortisol 1057 nmol/L
e Urine free cortisol normal

Respect our patients and colleagues | Encourage innovation in all that we do | Provide the highest
quality care | Work together for the achievement of outstanding results | Take pride in our success
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What medication could cause this problem?

a) Beclomethasone inhaler
b) Prednisolone

c) Combined oral contraceptive pill

d) Fluticasone
e) Fluoxetine

Respect our patients and colleagues | Encourage innovation in all that we do | Provide the highest
quality care | Work together for the achievement of outstanding results | Take pride in our success
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Oral contraceptive pill

* Cortisol is bound to proteins in circulation
— Albumin
— Cortisol binding globulin

* Oral oestrogens cause a rise in CBG

* This causes an increase in total cortisol levels but
free cortisol remains normal

e Need to withdraw OCP for 6 weeks before re-
measuring

Respect
care achievement pride
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Case 5

e 24 year old man
* Erectile dysfunction, poor libido

e |[H34
FSH 2.7
e Testosterone (4 pm) 7.5 nmol/L

Respect our patients and colleagues | Encourage innovation in all that we do | Provide the highest
quality care | Work together for the achievement of outstanding results | Take pride in our success
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Diagnosis?

a) Primary hypogonadism
b) Secondary hypogonadism
c) Afternoon sample of blood

d) Assay interference

Respect our patients and colleagues | Encourage innovation in all that we do | Provide the highest
quality care | Work together for the achievement of outstanding results | Take pride in our success
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Diurnal variation in testosterone

TESTOSTERONE FREE T
1.2 1.2
1.15 1.15
11 1.1
1.05 1.05
2 1 Age (yrs) 2 1
5 0.95 80 & 095 Age (yrs)
0.9 70 0.9 80
0.85 i 0.85 70
08 50 : 60
; 40 0.8 50
075 30 0.75 40
0.7 . ’ y ’ A | T y SIS . L) ¢ " 2 B (o s Sy s S S s v P——— P—y——— 30
g 9 10 1 12 13 14 15 16 "8 9 10 11 12 13 14 15 16
Time (hours) Time (hours)

The diurnal variation is more marked in younger men than in older men
A low reading in an older man even in the afternoon may be sufficient

Respect our patients and colleagues | Encourage innovation in all that we do | Provide the highest
quality care | Work together for the achievement of outstanding results | Take pride in our success
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— Metabolic syndrome — Testicular injury, surgery

— HIV/AIDS — Maldescent of testes

— “Mprolactin — Mumps orchitis

| Pituitary disease (tumour, || | Klinefelter’s
surgery etc) (47, XXY)

— Kallmann’s syndrome || Cancer thera'py: chemo,

radio
| Drugs (glucocorticoids,

opioids)

Respect our patients and Eolleagues | Encourage innovation in all that we do | Provide the highest
quality care | Work together for the achievement of outstanding results | Take pride in our success
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Assessment of low testosterone

e 9 am blood tests
— Testosterone

— Sex hormone binding globulin
— LH/FSH

e Calculate free testosterone

— Vermeulen calculation — depends on empirically
determined affinity constants of T for SHBG and Albumin

— www.issam.ch/freetesto.htm

Respect our patients and colleagues | Encourage innovation in all that we do | Provide the highest
quality care | Work together for the achievement of outstanding results | Take pride in our success



Symptoms of hypogonadism (| energy, |libido, | erectile function)

Physical examination (BMI, testicular vols, prostate)

Measure T, SHBG, Alboumin between 8-10 am — calculate free T

Free T >225 pmol/L [ Free T <225 pmol/L

!

Consider alternatives [ Repeat T, SHBG, Alb, free T; add in PRL, LH/FSH

Free T >225 Free T <225 Free T <225 Free T <225
Normal PRL . TPRL Normal PRL
Normal PRL
Normal Normal or | Normal

LH/FSH TLH/FSH LH/FSH LH/FSH

Investigate for Pituitary/hypot
prolactinoma halamic

Testes
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Case 6

* 46 yr man
* Previous pituitary surgery

Taking Levothyroxine 150 mcg OD

TSH 0.1, FT4 16.4 pmol/L

Respect our patients and colleagues | Encourage innovation in all that we do | Provide the highest
quality care | Work together for the achievement of outstanding results | Take pride in our success
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What should you do to the Levothyroxine
dose?

a) Increase

b) No change

c) Decrease

Respect our patients and colleagues | Encourage innovation in all that we do | Provide the highest
quality care | Work together for the achievement of outstanding results | Take pride in our success



Imperial College Healthcare INHS|

NHS Trust

Replacement of thyroxine in pituitary
disease

 TSH is not reliable in pituitary disease

 Aim for
— FT4 between 14-19 pmol/L
— FT3 in normal range

 Therefore no change in Levothyroxine dose required

Respect our patients and colleagues | Encourage innovation in all that we do | Provide the highest
quality care | Work together for the achievement of outstanding results | Take pride in our success
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Case /

54 yrold
* Routine blood test screening

* TSH5.76, FT4 28.9 pmol/L

» Diagnosis?

Respect our patients and colleagues | Encourage innovation in all that we do | Provide the highest
quality care | Work together for the achievement of outstanding results | Take pride in our success
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High TSH, high FT4

a) Antibody interference with assay
b) Resistance to thyroid hormone syndrome
c) TSH-secreting pituitary tumour

Respect our patients and colleagues | Encourage innovation in all that we do | Provide the highest
quality care | Work together for the achievement of outstanding results | Take pride in our success
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Assay interference

3 Label oo
Z Antibody No N\\body
7 Z Analyte
Z Z Capt \ /
apture
7 2 Anfibody |f ;
% % Heterophilic
Z 7 Antibody

Analyte

* Heterophile Abs = anti-animal Abs that bind both to the capture and label Ab
* Leads to falsely elevated levels.
e Can eliminate possibility by:

* Running on different assay

* Heterophile blocking tubes

Respect our patients and colleagues | Encourage innovation in all that we do | Provide the highest
quality care | Work together for the achievement of outstanding results | Take pride in our success
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Resistance to thyroid hormone

ia) (b
Mutations in thyroid hormone receptor T "K
Leads to resistance to thyroid hormone Normal Horrs)
High T4, normal TSH
* Generalised resistance = no hyperthyroid Tu T T e

symptoms * _
e Pituitary resistance = hyperthyroid symptoms g :
(peripheral tissues still sensitive to high T4)

Hyparttrerokd symploms

TRENDE i Endoonnaiogy & Mamboksm

Respect our patients and colleagues | Encourage innovation in all that we do | Provide the highest
quality care | Work together for the achievement of outstanding results | Take pride in our success



Imperial College Healthcare INHS|

NHS Trust

‘“TSH’'oma

A TSH producing pituitary tumour — rare

e Leads to hyperthyroidism by overproduction of TSH

* Usually associated with talpha-subunit relative to
TSH

Respect our patients and colleagues | Encourage innovation in all that we do | Provide the highest
quality care | Work together for the achievement of outstanding results | Take pride in our success
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Case /

e Sent blood tests to different assay:
— Free T4 15.67
— TSH 2.98

 Heterophile Ab interference
 No treatment is required, patient is euthyroid

Respect our patients and colleagues | Encourage innovation in all that we do | Provide the highest
quality care | Work together for the achievement of outstanding results | Take pride in our success
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Case 8

e 20-year-old woman
 Headache & vomiting
« WV libido, no periods

PR: 60, BP: 110/80, BMI: 18
CVS, Resp & Gl exams: normal

 VF: normal to confrontation

Respect our patients and colleagues | Encourage innovation in all that we do | Provide the highest
quality care | Work together for the achievement of outstanding results | Take pride in our success
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Tests....

Prolactin: 300 mu/I

IGF-1: 90 (127-424 ng/l), GH: 12 (<8 pg/l)
Free T4: 8 pmol/l, TSH: 1.5 mu/I

LH: 1 u/l, FSH: 1u/l, oestradiol: 50 pmol/
Cortisol: 1200 (150-650 nmol/I)

DHEA-S: 0.8 (1.8-10.3 umol/L)
OGTT: fails to suppress (nadir GH: 4 pg/Il)

Respect our patients and colleagues | Encourage innovation in all that we do | Provide the highest
quality care | Work together for the achievement of outstanding results | Take pride in our success



Hypothalamus

Pituitary

i @

Oestradiol

LH/ FSH

Oestradiol: 50 (low)
LH: 1 u/
FSH: 1u/I

Inappropriately normal
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What test would you do next?

A. LDDST

B. no further tests

C. refer for pituitary surgery
D. repeat OGTT

E. TRH test

Respect our patients and colleagues | Encourage innovation in all that we do | Provide the highest
quality care | Work together for the achievement of outstanding results | Take pride in our success
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Anorexia nervosa

* GH resistance: A\ GH, WV IGF-1, False-positive OGTT
¥ LH & FSH & oestradiol (W leptin/GnRH)

« W Free T4, normal TSH

AN Cortisol (activation of HPA axis)

Respect our patients and colleagues | Encourage innovation in all that we do | Provide the highest
quality care | Work together for the achievement of outstanding results | Take pride in our success
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Other Endocrine manifestations

- WADH
— Central DI

* Adrenals
— W adrenal androgens (* libido)
— A\ metanephrines

* Bones
— A\ cortisol &  _ androgens & IGF-1: osteoporosis

Respect our patients and colleagues | Encourage innovation in all that we do | Provide the highest
quality care | Work together for the achievement of outstanding results | Take pride in our success
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Case 9

* 56 yr old man
* Weight gain, striae

* Could this be Cushing’s syndrome?
— 9 am Cortisol 495 nmol/L

Respect our patients and colleagues | Encourage innovation in all that we do | Provide the highest
quality care | Work together for the achievement of outstanding results | Take pride in our success
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What is the next best test?

a) Urine collection for cortisol

b) Overnight dexamethasone suppression (1 mg)
c) Low dose dexamethasone suppression

d) CRF test

Respect our patients and colleagues | Encourage innovation in all that we do | Provide the highest
quality care | Work together for the achievement of outstanding results | Take pride in our success
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Urine collection for cortisol

e Cheap
* Non invasive
* A good rule-out test

* Needs patient cooperation to collect a complete
collection

Respect our patients and colleagues | Encourage innovation in all that we do | Provide the highest
quality care | Work together for the achievement of outstanding results | Take pride in our success
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Low-dose dexamethasone test

* Involves two blood samples at baseline and at T=48 h

* Patients take dexamethasone 0.5 mg q6h (0900h,
1500h, 2100h, 0300h) x 8 doses

* Definitive diagnostic test (normal: 48h <50 nmol/L)
— Specificity 70%, sensitivity 96%

» Cumbersome for primary care

» Involves two blood tests

» Certain drugs cause increased breakdown of

dexamethasone and therefore false positive results

Respect
care achievement pride
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Overnight dexamethasone suppression

e Patients instructed to take 1 mg dexamethasone at
2300h

e Take blood test at 9 am
 Normal cut-off is <50 nmol/L

» Performs comparably to LDDST
» Specificity 80%, Sensitivity >95%
» Practically easier than LDDST

Respect
care achievement pride
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What is the next best test?

 Would probably select overnight dexamethasone
suppression test
— Simple to do
— Good performance

Respect our patients and colleagues | Encourage innovation in all that we do | Provide the highest
quality care | Work together for the achievement of outstanding results | Take pride in our success
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Faecal Occult Blood testing

Mrs Sophie Barnes FRcPath
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Learning objectives

Different tests available for Faecal Occult Blood (FOBt)
Current requesting practice at Imperial from audit data
Current guidelines and recent changes

- The risks of guaic FOBt

Future developments in this field
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Colorectal cancer

- 3rd most common cancer
. 2"d' most common cause of death in Europe

15t cause of cancer death in non-smoking males
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Faecal occult blood

- Blood in faeces invisible to naked eye

- Surrogate marker for bowel cancer
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Haemoglobin — Haem

. Haemoglobin - Globin

* » Antibody recognition of the
tertiary structure produced
¢ Dby thefolding of the amino
acid chain in the gloh:!
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Faecal Occult Blood Test

CH=CH; CHy
CHs RO CH=CHj,
Y 4
CHis ALE)CHy
?Hz Hz
. ?Hz %Hi
Guaiacum officinale ’:'D”:aem 2ol
- Lignum Vitae
Haem
Guaiac Acid +H.O . Oxidised
22 .
Colourless . Guaiac
( ) Peroxidase



http://www.kopv.org.uk/priorities/health-issues/bowel-cancer-screening/attachment/testing-kit/
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NHS Bowel Cancer Screening

- 5 UK hubs since April 2006
- Biennial basis for 60-74 y olds

- Onrequest > 75y olds

} MHS Bowel Cancer Screening Programme
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NICE CG 27, 2005

Referral guidelines for suspected cancer

Urgent referral if symptomatic:

- > 40 y rectal bleeding, change bowel habit 6/52

- > 60 y rectal bleeding > 6/52 regardless

- > 60y change habit > 6/52 without bleeding

- Any age R abdo mass consistent with large bowel
- Any age palpable rectal mass

- IDA and Hb < 110 g/L male, < 100 g/L post-men female
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Indications for FOB

« Asymptomatic screening

« Paediatric patients

« Symptomatic but bowel visualisation difficult
* Follow up of established disease

o |x famihal CRC

Fraser CG, Problems with the investigation of a problem with faecal occult blood tests.
Ann Clin Biochem 47: 391-2, 2010.
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ICHNT Audit

- All FOB requests 2013/2014

- 3242 requests

. 2656 reqguesting events (grouped If within week)
. 2456 individual patients

- 270 pcm, 9 per day
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Source of requests

WGP

B Qutpatient
“ Inpatient
W AandE

™ Unknown
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Clinical detalls
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Simultaneous faecal requests

u FOB only
B MCSOCP

W H. pylori
® Other biochemistry

® Mo form
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Urgent referral indicated?

NCD 054 39.2%

No 1344 55.2%

Yes, Gl Sx 10 0.4%
Possible, Gl Sx time not given 47 1.9%
Yes, anaemia 41 1.7%
Possible, no recent Hb 17 0.7%

Sx suggest refer upper Gl 22 0.9%

Total 2435
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Appropriate request*

NCD 1173 39.2%

No 1567 52.3%

Yes, screening 82 2.7%

Yes, FHXx 83 2.8%

Yes, monitoring 21 0.7%

Yes, paediatric 70 2.3%
Total 2996

* Fraser CG, Problems with the investigation of a problem with faecal occult blood tests.
Ann Clin Biochem 47: 391-2, 2010
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Outcome of testing

® Negative
m Positive
= No test performed
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Reason not performed

= No sample received

® Unlabelled sample

W Inappropriate sample

m Obvious blood present in stool

® |Insufficient sample

» Request form

iInappropriate/mismatched
= Sample too old

% Duplicate request
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No. Samples received per patient

No. Samples
1 2297 86.5%
2 130 4.9%
3 224 8.4%
4 1 0.04%
6 1 0.04%
Duplicate 3 0.11%

Total 2656
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Conclusions from audit (1)

Sample date and time should be recorded on request forms /
samples by patients

Samples should be sent to laboratory promptly

3 samples over 3 different days are not being received for most
cases.

Improve patient preparation?
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Conclusions from audit (2)

Based on the clinical details provided, many requests are not
appropriate

In some cases urgent referral for suspected lower Gl cancer Is
Indicated.

FOB should not be used for investigation of symptomatic patients

Requests for urgent testing are not appropriate.
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New guidelines NG12, 2015

1.3 Lower gastrointestinal tract cancers - Colorectal cancer

1.3.1 Refer people using a suspected cancer pathway referral (for an
appointment within 2 weeks) for colorectal cancer If:

they are aged 40 and over with unexplained weight loss and abdominal pain or
they are aged 50 and over with unexplained rectal bleeding or

they are aged 60 and over with:

Iron-deficiency anaemia or

changes in their bowel habit, or

tests show occult blood in their faeces (see recommendation 1.3.4 for who
should be offered a test for occult blood in faeces). [new 2015]


http://www.nice.org.uk/guidance/NG12/chapter/terms-used-in-this-guideline
http://www.nice.org.uk/guidance/NG12/chapter/terms-used-in-this-guideline
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New guidelines NG12, 2015

Consider a suspected cancer pathway referral (for an appointment within
2 weeks) for colorectal cancer in

1.3.2 people with a rectal or abdominal mass. [new 2015]

1.3.3 adults aged under 50 with rectal bleeding and any of the following
unexplained symptoms or findings:

abdominal pain

change in bowel habit

weight loss

Iron-deficiency anaemia. [new 2015]
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New guidelines NG12, 2015

1.3.4 Offer testing for occult blood in faeces to assess for colorectal cancer In
adults without rectal bleeding who:

are aged 50 and over with unexplained:
abdominal pain or
weight loss, or

are aged under 60 with:
changes in their bowel habit or
iIron-deficiency anaemia, or

are aged 60 and over and have anaemia even in the absence of iron
deficiency.

[new 2015]
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The risks of guaic FOBt

- Gualac test
- crude chemical method, presence of a blue colour

. very poor diagnostic sensitivity and specificity for
CRC

- False negatives - not all cancers and pre-cancers
will bleed

- FN rate as high as 50%
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Why recommend FOB In NG12?

Positive results will be referred for colonoscopy;
more cancers should be detected.

- WIll negative result patients represent within one
year?

- Or are negative patients reassured; more likely to
ignore any possible symptoms?
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LETTERS
®

Crommeark.

T i

SUSPECTED CANCER IN ADULTS

Use of faecal occult blood tests in symptomatic
patientis

Robert Steele president’, lan Forgacs president”, Gwyn McCreanor president”, Sally Benton
director’, Michael Machesney chair’, Colin Rees vice president (chair of endoscopy)®, Stephen P
Halloran member, bowel screening am-'fsuqrmmmﬂ'rasa, Muti Albulafi c.l':air?, Deborah Alsina chief
executive”

"Assodaton of Coloproctalogy of Gread Britain and eland, Lordan WC2A& 3PE, UK; *Britsh Society of Gastroenterology, Londan, LK *Association
for Clinical Biochamistry and Laboratoey Maedicng, Landon; "HHS Bowel Cances Soreening Sauthern Programme Hub, Royal Surmay Courty Hospital,
Surrey Fesaarch Par, Guidiond, UK; SColorectal Cancar Clinical Beferenoe Group, NHS England, o/ Bowel Cancer UK {Secratariat), Londan;

*Public Health Englard { Secretarad), London, LM; *Coloractal Cancor Pathweay Growp, London Canoor Aliaroe, London; *Bowel Cancer UK, Londan
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W is alsa colonsotal pattweay direcior, London Canoer; CH is cheair of
resoarch, Spcisty of Gl Endoscopy, Munich, Gemmary; SPH
is formes direcior af the KHS Bowel Canooer Soresning Southesm

Programme Hub.

Diespiie serons reservalions expressed durmg consulianon, the
Manonal Instunse for Health and Care Excellence (MICE) hes
receily isned referral gusdance for sispected colonectal cances
in widch faecal oceull blood resing (FOBT) s recommended
for certain low sk symplomatsc patients.” * We beleve that
s will lead 1o false reassurance and delayed investigations,
We should like 1o point oul thal:
1. The guidance 15 pariicularly worrying for people under
Gl with iron deficiency ansemia Current MICE guidance on
amsemia slabes that men and aon-menstraling women of
any age with unexplaned iron deficiency anaemia should
be referred urgendy”

2 The guidelines do not specify which FOBT s
recomiended—ithe oaly one curently avadlable in the UK
15 the guaise wst, which detects ao more than 506% of
colorectal cancers

3. Gusise FOBT based UK screening programmes requine
dpr b aine ool samples, and reliable inlempretation is
possible only in laboratones with dedicated staff and stmet
quality asswrance. This test should be used only i tos
contexl and for population scréeenimg only

4. Anyone seeking advice aboul symploms wishes
reassurance thal there 15 no seriows disease. The guadac (esl
15 aol sufficiently sensitive for ths purpose and becawse

negalive lesis provide reassurance diagnoss is likely o be
delayed

5. This comes at an unforiunsie Dme—evidence 15 rapidly
accumulating that quantitaive feecal immunochemscal
tesiimg {FIT ), used ai an appropriate cut-off concentration,
can e weful for magiig symplomatic patients, meluding
s i warranl argent referral * Curnenitly, bowever, FTT
15 available only for research and in very few cenires.

Unuzl there 15 a firm evidence base for the use of FIT at an
appropeaate cul-off level and FIT analysers become walaly
available, GPs should nor uee FOBT: o belp invesngate
symplomakic patients,

Compedng imerests: RS i also dinical director of the Sooftish Bowal

Screaning Progrmmn.
Full resporsa ab wees. bmjoomdoonfent 35 0bmj h30ddir-0.

1 Famitin W, Fejich 5§, diwhmm 1, & 6l Sosgeecded caross [par f—acidi): e
lnbisn bom updelsd MICE puidescs. ST 1S50S00HE. (3 Jums. |

4 Hafine edfcls for Heslh ard Cers Ceosllenos. Somsscied o mogniias and
rimrral. (G 12) 201 & werw.nicsorguls puksnoeg 1 2.

3 Mafina s for Hesfh o Cers Ceosllanos. Cinesl osvecios mormssp
ArsTis—iro deiderry. Hosarn mermgemernd. Nele—u or sssking soscialed aovios.
=111 hip dcke mics g sk snasrmis-ren-delosnoyfssees oo e orr S,

4 Toung G, Syrmonds EL, Sscn JE, & 6l Advarcss in ol ool biood lssis—hs FIT
revolurior, Ship Diw Sy 0 SR,

b Wolormkd P, Cighs 1 e O o @l Low o e ermogheedn morsntrebon sty
ruiss ol sgnficen cdonscl dias. Do O 20131 51514,

Cite fhis as: B 3015351 Hha286
3 B Pulsialeng oo Lid 00S
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Why not?

Letter from experts in the field of CRC

- gastroenterologists, colorectal surgeons, clinical
biochemists, bowel cancer charities

Under 60 with IDA?
NICE guidance on Anaemia should refer urgently

- Which FOBt?

Gualac FOBT based UK screening programmes
up to nine stool samples

best with dedicated staff for population screening
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Future developments

- Faecal immunochemical Test (FIT)
- Increased sensitivity and specificity cf gFOBt

- Evidence base for its use In the symptomatic
population Is currently limited

- Should be available in a year.....

- Any volunteers?
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Please call....

Duty Biochemist
020 3313 0348
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Practical tips on interpreting semen
analysis

Dr. Channa Jayasena PhD MRCP FRCPath

Clinical Lead & Consultant in Male Fertility / Andrology, Hammersmith Hospital
Clinical Senior Lecturer in Reproductive Endocrinology, Imperial College London




Imperial College Healthcare INHS |
NHS Trust

1 In 8 couples seek fertility
treatment

30-50% cases due to male factor

Centres for Disease Control and Prevention/
National Centre of Health Statistics. 2006-10.
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Jargon buster

Oligospermia = low sperm concentration
Aesthenospermia =low sperm motility
Oligoaesthenospermia = O + A

Teratospermia = low percentage of normal sperm (<4%)

Azoospermia =no sperm
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Causes of male infertility

Impaired sperm production

* Obesity, smoking, alcohol

» Infection — chlamydia, gonorrhoea
* Chemotherapy

« Undescended testes

* Previous mumps or TB

« Kleinfelter’'s (XXY)

» |diopathic

Obstruction — usually causes azoospermia
« Epididymal
« Seminal outflow
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How does semen analysis help?

It helps you decide....
« 1) Is infertility due to male factor?
« 2) If male fertility present, how severe is Iit?

« 3) Does the couple require specialist referral?
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Semen analysis
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Looking at a semen sample under
MICroscopy

Incubate sample for 30min for
liguefaction

Test 100ul semen in Leja 20
chamber

Multiply up to quantify

sperm number / mi

You cannot test the whole
sample
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What If you cannot see any sperm?

Normal magnification (eq. Leja g

20)

Could be 0 - 50,000 sperm / mi [

Use higher magnification (eq.
Leja 100)

If you still see nothing, could
be 0 - 5000 sperm / mi




It Is difficult to quantify sperm
at low concentrations

« This is why reports often say ‘occasional sperm seen’

Centres for Disease Control and Prevention/
National Centre of Health Statistics. 2006-10.
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Sperm count varies a lot in
healthi men

i L) =
. s 100 - 3
400 | . S 50
() » )
8 300] 4 - ol o N My
= . ) 200 4
200{ Y e W
\ 150 -

100 4
s,40————77-———
50
200 - 5
0r—F—7—+—7—
7 ﬁnw
IIIIIIIIII 0' T T T T T T T T T
0 &0 120 180 240 300 360 420 480 540 0 60 120 180 240 300 360 420 4B0 540

Day Day



Imperial College Healthcare INHS |

NHS Trust

Limitations of semen analysis
* Big biological variation

« Sampling error, particularly at low concentrations

e Counting error — they move!!!!

Important request a confirmatory semen analysis in
your patient
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Computer Aided Semen Analysis
(CASA)

Good for high concentrations
Not good at low
concentrations

(need to confirm with manual

count)

WE HAVE DISCONTINIUED
CASA
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Which numbers should we focus on?

 Ejaculate volume should be >2ml
— <0.5 indicates seminal outflow

« Sperm concentration should be >20million
— 5-20: possible to conceive naturally, but may take a bit longer
— <5: difficult to conceive naturally

« Total motility should be >40%

— <20-40: possible to conceive naturally, but may take a bit longer
— < 20: difficult to conceive naturally
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Total motile sperm count

=volume x concentration x (total motility/100)

« >39 million = WHO reference range (i.e. normal fertility / above 5%
centile)

« <5 million = difficult to conceive naturally — suggest referral

« 5-39 million = possible to conceive naturally, but may take a bit longer
— suggest referral
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Which numbers should we focus on?

« Evidence of white cells may indicate infection:
— Esterase high
— Peroxidase high
— Lots of ‘Nucleated cells not sperm (NCNS)’
— Lots of ‘Round cells’

« Morphology (>4% is normal)
— Poor repeatability, difficult to interpret
— Unsure what this adds, except for the IVF setting



Worked examples

Centres for Disease Control and Prevention/
National Centre of Health Statistics. 2006-10.
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Patient 1
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Patient 2
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Patient 3
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Summary

 Ejaculate volume should be >2ml

« Sperm concentration should be >20million / ml

« Total motility should be >40%

« Total motile count (TMC) should be >39 million / ejaculate

« Morphology is not a reliable test

* Refer patients with abnormal tests early (best chance of
preventing IVF)



Please contact us

Male fertility clinic — joint urology - endocrinology
Testicular sperm retrieval (Mr. J. Ramsay)
Diagnostic semen analysis

Sperm cryopreservation

Dr. Channa Jayasena, Consultant

Department of Andrology, Hammersmith Hospital
c.Jayasena@imperial.ac.uk

07799400094



mailto:c.jayasena@imperial.ac.uk
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