Interpreting Common
Lab Results

Session 3
Endocrinology

NCL Training Hub

Multiprofessional Primary Care
Lab Results Teaching Programme

Dr Will Meyer & Dr Emma Shall

north central london
TRAINING HUB

‘{



Interpreting Common Lab Results —
Programme Overview

* 5 sessions covering key topics to aid with
understanding of pathology test results

* By the end of this course participants should be able to:

— Better understand how to interpret abnormal lab tests and
potential actions to be taken as a result

— Feel more confident in discussing results of tests with
patients

— Use lab results more effectively to inform your clinical
management
* Intended for non-GP clinicians working in primary
care including pharmacists, nurses, physician
associates, MSK FCPs, ACPs, APPs
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Haematological conditions including anaemia, leukaemia, iron
deficiency, B12 deficiency and thrombocytosis

Gastroenterology and Hepatology including liver function, raised
ferritin, hepatitis screen, fatty liver, faecal calprotectin, FIT, coeliac
and H pylori

Endocrinology including thyroid function, menstrual cycle, PCOS,

menopause, testosterone, prolactin, parathyroid/calcium/vitamin
D

Renal, Urology and Cancer including acute kidney injury, chronic
kidney disease, hyperkalaemia, hypokalaemia and hyponatraemia,
PSA and tumour markers

Cardiology/Rheumatology/Neurology - NT-proBNP and lipid
management, HbAlc, INR/clotting, inflammatory markers including
their uses in PMR, GCA and myeloma, urate, dementia screen



Today’s Session - Learning Objectives

Understand common abnormalities in lab results
relating to endocrine conditions

ldentify red flag findings requiring urgent referral

Apply appropriate primary care investigations and
management

PLEASE POST YOUR ROLE, PCN AND PRACTICE IN
THE CHAT NOW

ASK QUESTIONS AS WE GO - RAISE YOUR HAND
OR USE THE CHAT
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Session content

Overview of endocrine system
Thyroid function tests
Sex hormones

— Menstrual problems (e.g. PCOS, amenorrhoea)
— Menopause
— Testosterone in men

Prolactin
Parathyroid hormone and calcium/vitamin D
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Endocrine axes & feedback
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Mentimeter

https://www.menti.com/algskpgebac5
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Thyroid function tests (TFTs)

* TFTs usually include:

— TSH (thyroid stimulating hormone
* Normal range 0.2-4.5mU/L

— FT4 (free T4)
* Normal range 9-21pmol/L

— FT3 (free T3)
* Normal range 3.5-6.5pmol/L

* Thyroid autoantibodies
— TPO (thyroid peroxidase)
— TSH receptor antibodies
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TFT patterns - interpretation

Normal
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Normal
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J//normal

Normal
J//normal
Normal
M /normal

J /normal

Subclinical hypothyroidism
Hypothyroidism
Subclinical hyperthyroidism
Hyperthyroidism

Central hypothyroidism (pituitary
disease) or non-thyroidal illness
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Causes of abnormal TFTs

Autoimmune thyroid disease: Hashimoto’s (hypo), Graves’ (hyper)

latrogenic: thyroid surgery/radioiodine; drugs (amiodarone,
lithium); biotin supplement interference (can give falsely high/low
readings)

Pituitary disease (central patterns)

Non-thyroidal iliness - acute physical/psychiatric illnesses can
distort TFTs (sick euthyroid)

Thyroid malignancy (more rare)
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Symptoms of thyroid disease

Metabolism/weight Weight gain, poor Weight loss, increased
appetite appetite

Energy/mood Fatigue, depression Anxiety, irritability

Heart Bradycardia Tachycardia/palps

Skin/hair Dry/coarse skin/hair Sweaty skin; fine/brittle

hair; rashes

Temperature Cold intolerance Heat intolerance

Bowels Constipation Diarrhoea

Menstrual cycle Heavy/frequent Light/irregular

Other Puffy face, muscle Goitre, tremor,
weakness, goitre proptosis, insomnia
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When to request TFTs

When symptomatic for possible thyroid disease — but one
symptom alone often not predictive

Co-morbidities: new AF, type 1 diabetes, other autoimmune
disease, Downs and Turner syndrome

Monitoring of treatment for thyroid disease:
— Annually if stable on levothyroxine
— 8-12 weeks after dose change (LT4/carbimazole)

— Subclinical hypothyroidism: 3-6 months to confirm diagnosis; annually if
TPO +ve; every 3 years if TPO —ve

TSH first, then cascade (NICE):
— if TSH I = FT4 same sample
— if TSH & = FT4 (and FT3 same sample)
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Case study: abnormal TFTs

*46F, 6 months tiredness, weight gain, constipation, heavy periods
eExam: bradycardia, dry skin. Bloods: TSH 22 mU/L, FT4 7 pmol/L

H W

= ow owrie OO THT

Menti
How would you manage this lody?
B Abnormal endo results L4
iz
g ]
5
0 -- D Choose a slide to present

E- AR
= T s i i

Hemgy oolicsiard oo yoa e --\.l-|-|1-|r\.:| f-h-h-u-“ﬂﬂ-].-\.-ﬂ-\.-\.g.\. L e

0



Primary hypothyroidism: diagnosis and
management

eDiagnosis (typical): TSH >10 + FT4 low
*Once confirmed: consider TPO antibodies as a one-off test (don’t repeat)

eStart levothyroxine (LT4)
*<65, no CVD: ~1.6 micrograms/kg/day (round to nearest 25 mcg)
*>65 or CVD: 25-50 mcg/day and titrate

eMonitoring:TSH every 3 months until stable, then annually
e Aim for TSH within range; avoid TSH suppression (AF/osteoporosis risk)

*Do not offer liothyronine or “natural extracts” routinely
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Case study 2: abnormal TFTs

*58M on levothyroxine 100 mcg OD (previously stable).
eNow: TSH 18 mU/L, FT4 15 pmol/L
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Learning points from hypothyroid case

*Think: poor adherence, incorrect administration, interactions, malabsorption,
dose/weight mismatch

e Ask specifically about:
etiming with food (empty stomach; separate from meds)
einteracting foods (milk/coffee/soya) and meds (iron, antacids, PPIs/H2RAs,
carbamazepine/phenytoin)
ebiotin supplements

o|f persistently abnormal despite good adherence: consider coeliac/pernicious
anaemia/gastritis/malabsorption

eRecheck TSH after changes (usually 26 weeks; NICE says no sooner than 6
weeks if repeating due to symptom change)
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Subclinical hypothyroidism

*TSH above range with FT4 within range
e\ery common; for most people treatment not needed

eConfirm it’s persistent & explainable:
eexclude biotin/illness/drugs; consider TPOAb once

e Consider levothyroxine if:
*TSH 210 on 2 occasions 3 months apart
*OR 6-montbh trial if <65, TSH <10 (persistently), symptomatic

o|f symptoms persist once TSH normal = consider stopping and look for
other causes

eMonitoring if not treated / after stopping:
eAnnual TSH/FT4 if thyroid disease features (e.g. positive antibodies, previous
surgery/RAl)

*Otherwise every 2-3 years north central london "'
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Hyperthyroidism

eOvert hyperthyroidism: TSH {, FT4 (+ FT3) 1

erefer for specialist input

econsider beta-blocker for symptoms

eseek A&G about starting carbimazole while awaiting review
e |f on LT4 then reduced dose and recheck TFTs in 8-12/52

eSubclinical hyperthyroidism: TSH {, FT4 normal
eExclude non-thyroidal illness/drugs/over-replacement/biotin; repeat in 3—
6 months
eseek specialist advice if TSH <0.1 twice (23 months apart) + evidence of
thyroid disease/symptoms
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When to panic — thyroid emergencies

*Myxoedema coma (hypothyroid emergency)
eacutely unwell, hypothermia, reduced consciousness/respiratory failure -
admit, don’t wait for TFTs
eUsually have known history of hyperthyroidism; more common in older
wormen

*Thyroid storm (hyperthyroid emergency)
efever, marked tachycardia/arrhythmia, severe symptoms after trigger
(infection/surgery/stopping carbimazole) - admit urgently

e?malignancy — refer 2www
eusually presents as goitre, changing/growing thyroid nodule/anatomical
change in thyroid, systemic symptoms
*TFTs usually normal
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Causes of hypothyroidism include: H‘fpﬂthvroidism
Brimany cees SECORIIIY N Ines (TSH ‘T, FT4 -l or <3, TPO antibody -/+)
+ |odine deficiency # Pltuitary dysfunction
{most common) due to e.g. tumours, h
* Autoimmune surgery History - Consider in anyone with the following non-specific signs & symptoms:
thyroiditis &8 * Hypothalamic - Dry skin - Welght gain - Fatigue/lethargy - Hoarseness
Hashimota’s dysfunction due to e.g. - Constipation - Cold intolerance - Bradycardia - Oedema
+ Drugs tumaours, surgery - Menstrual - Non-specific - Depression - Memaory loss
+ Post-ablative therapy or surgery irregularities weakness
« Transient thyroiditis e.g. subacute or postpartum _ _
¥ Refer the following patients for

If primary hypothyroidism is suspected: Investigations to confirm diagnosis specialist input:
 Check FBC - check for associated anaemia Undertake TFT levels: TSH, FT4, TPOAb (if required) * Secondary hypothyroidism — Suggested
* HbAlc — check for associated type 1 diabetes by low, normal or slightly raised TSH and

# Serum lipids — if elevated, this may improve low T4.
with treatment of hypothyroidism —~ | Overt H th idi MB. Secondary hypothyroidism can be
Subclinical Hypothyroidism with oSSl L ] differentiated from non-thyroid causes by
Subclinical Hypothyroidism with TSH >10mU/L (FT4 within reference range) TSH 510mLif1 [FT4 < refsrance ings) history, TSH, FT4, FT3 and other tests of
TSH 4-10mUy/L (FT4 within reference range) = v ¥ gtheranterior piuitary hormones
. . A
¥ Start treatment with levothyroxine (even Treat with levothyroxine * Unfresﬁgilr: ;2;_:;“:2: —
Repeat TSH and FT4 (ideally at the same time of day) 3-6 if asymptomatic) if aged < 70 years * Most patients - Start at 50-100micrograms once “ -300micrograms of Ief\mh rzﬂne
manths after initial result to exclude non-thyroidal daily, then increase every 3-4 weeks in and r_urnpliganl with lrealmint OR
iliness/drug effects and to confirm the diagnosis 25-50 microgram increments according to % tinue despit
If <65 years - consider trial of levothyroxine on clinical and biochemical (TFTs) response. Usual @ B LS LIS

apparently adequate thyroid

— individual patient basis (see dosage malntenance dose is 100-200 micrograms once T g
No symptoms | Symptoms present »| Instructions in ‘treat with levethyroxine’ box). daily. replacement (TSH within reference
Asgess response to treatment 3-4 months range)

» If older (>50 years) AND cardiac disease or
h J # Planning a pregnancy, pregnant or

after TSH stabilises within reference range. severe hypothyroidism present - Consider
Observe and repeat If TSH normalised - . postpartum
If >80 years - follow a "watch and wait' starting at 25micrograms once daily, then adjust
TFTs in & months Check serum TPOAD ) + Undergoing fertility investigation /
strategy. If a decision is made to treat, dose every 4 weeks in 25microgram increments eaaterant
Y v prescribe levothyroxine and recheck TSH after accarding to clinical and biochemical (TFTs) « Other pituitary disease
If TSH remains elevated, : : 2 months and adjust the dose accordingly. response (to avold any sudden increase in e e e
arrange repeat TFTs It asymplomatic, metabolic demands). Maintenance dose 50-200
TPOADb negative and ¥ ¥ " » Drug treatment e.g. lithium etc.
every b months for the - micrograms once daily.
first 2 years and then = glﬂ'"g =N further If after 3-6 months, If after 3-6 months, » I 580 years - follow a ‘watch and wait' strategy. || * :L:F’Méd Sub:,':'-"elth?mr:dltlsi
annually testing needed symptoms have symptoms have If a decision is made to treat, prescribe * Adverse reaction to levothyroxine
improved, consider not improved/ levothyroxine and recheck TSH after 2 months therapy
lifelong treatment adverse effects and adjust the dose accordingly. * Are suspected of having associated
Check serum TPOAD v reported, stop (Expert opinion suggests that oge dependent titration :‘m:;:'clnne I:tmse ich :
B ¥ levathyroxine. may not be required or the “watch and wait” strategy in * Nodule, goitre or structural change in
TPOAD positt TPOAD : Once TSH has Refer to specialist.t " thyroid gland - if malignancy suspected,
tive negative normalised, refer as 2ww
orF goltre present measure TETs at Once TSH is stable and adequate dose
k J least annually determined, monitor TSH every 4-6 . , o .
h 4 Maonitor TFT months, and then annually (or earlier if Lloth'_.-rt?-nlr?e p-I’ESLrI b_' ”E is restricted to
Arrange annual TFTs every 3 years symptoms develop) certain indications within Morth Central
. ¥ o London (MCL). Please see the local

o o i i liothyronine position statement for further
»| Ifserum lipids were elevated at initial assessment, recheck to see if levels have adequately improved or details

if there is a need for dyslipidaemia treatment
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Causes of hyperthyroidism . i
Primary causes include: vaerth\'rﬂldlsm
® Graves disease (NB. TPOAD test (TSH .|, FT4 and/for FT3 T or <)
not required for diagnosis)
®  Towic multinodular goitre _ =
» Toxic thyroid nodule (adenoma) History - Consider in anyone with the following non-specific signs & symptoms:
= Drugs e.g iodine (i.e. in drugs such - Warm molst skin - Fatigue - Palpltat_mns - Diarrhoea
as amiodarone), lithium = Muscle weakness - Insomnia - Irritability _ - An:_letv
- Breathlessness, dysphagia, - Heat intolerance - Polyuria, thirst, generalised itch
Secondary causes include: neck pressure - Infertility, oligomenorrhoea, amenorrhoea
* Pituitary adenoma (rare) - Increased appetite with weight loss (or occasional welght gain)
# Thyroid hormone resistance
syndrome (rare) o
# High levels of human chorionic If TSH within . - N -
gonadotrophin reference range — P Investigations to confirm diagnosis —
further investigations Check T5H level N Overt hyperthyroidism
e Tyl v usually not needed TSH <0.05mU/L (FT4 and/or FT3 > reference range)
TFT results: Usually - TSH and FT3, as h'vrnlclksmlls
although usually FT3 alone is low I 4 L 4
it i idi TSH < 0.1mU/L
If the person s clinically euthyrold, Subclinical hyperthyroidism : Refer to an endocrinologist for further
they do not require treatment. TSH 0.1 - 0.4mU/L (FT4 and FT3 within investigations and management
Abnormalities in TFTs typically resolve reference range) Y ¥
::::S:SDM'M Ll h 4 E:i:&i 1:2:3 Whilst awaiting review, consider initiating a beta-blocker
Recheck TSH, together with FT4 and hyperthyroidism to treat adrenergic sym|:_|toms te._g_ tremor, tachycardia),
FT3 after 1-2 months to exclude non- where clinically appropriate and if no contraindications:
thyroidal illness and drug effects ¥ * Propranolol 10-40mg 3 x day
* If T4 and/for ET3 above | | * Metoprolgll 50me 4 x day
NOT on h 4 reference range, diagnose Titrate the dose according to clinical response. Taper and
levothyroxine ON overt hyperthyroidism stop treatment once asymptomatic and euthyroid.
I levothyroxine + On advice and guidance of an endocrinologist,
If other causes have been excluded, repeat TFTs ¥ consider initiating an anti-thyroid drug l.e. carbimazole in
. . M the following patients:
in 3-6 months {or earlier if patient is elderly, has Indicative of ‘over-treatment’ h )
underlying cardiovascular disease, or if non- T e e . E':g?&ﬁ::?;‘;ﬁgﬁ;g;:ﬁiﬂz ‘T':;Z:am;';tfw“h
thyroidal iliness may have caused initial TFT to normalise TSH
abnormalities), to determine if subclinical contraindicated
hyperthyroldism persists. # At risk of complication from hyperthyroidism
» Taking certain medication e.g. lithium, amiodarone

F 4 Ensure FBC and LFTS are checked prior to starting anti-
Long term - continue to check TFTS Refer to specialist if patient has: thyroid treatment. Patient should be counselled on
every 6-12 months, depending on « Persistent subclinical hyperthyroidism adverse effects of carhimazole to look out for including
clinical judgement to exclude « Presents with symptoms rash, agranulocytosis symptoms.
progression to overt (palpitations/welght loss)
hyperthyroidism {or sooner if « Presence of cardiac disease or . " — —
patient develops symptoms) osteoporosis i CERR R e AL B If taking carbimazole, monitor TSH & ET4 every 2-6
*  Alternative anti-thyroid drugs/regimes > weeks ([depending on clinical need) until stable.
0 GEilAEle Once on maintenance dose, monitor every 3
* Surgery manths.
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Sex Hormones
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Sex Hormones: when to test in primary
care?

* Sex hormone tests are most useful when you
have a clear clinical question (avoid “tick-box”
panels).

* Common primary care scenarios:
— Secondary amenorrhoea / oligomenorrhoea
— Polycystic ovarian syndrome (PCOS)

— Premature ovarian insufficiency (POI) / early
menopause

— Male hypogonadism (low testosterone)
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Menstrual cycle hormones
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Estrogen / Progesterone
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Timing matters: which female
hormones to request and when

*FSH/LH (% oestradiol)
eearly follicular (Day 2—6) for ovarian function / fertility workup
oif oligo/amenorrhoeic, sample any day.

eProgesterone = “did she ovulate?” test
eMeasure Day 20-23 of a 28-day cycle (or ~7 days before expected period).
*>25 nmol/L ovulation likely; <7nmol/L ovulation unlikely

eTestosterone + SHBG - when hyperandrogenism/PCOS suspected
eTestosterone often raised; SHBG often low

eOestradiol
eCombined hormonal contraception can make oestradiol “undetectable” and
can distort interpretation.
e evels decrease significantly after menopause; HRT will increase levels
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Secondary
amenorrhoea/oligomenorrhoea

eMost common causes:
ehypothalamic amenorrhoea
*PCOS
*POl/early menopause
ePregnancy

e|nitial investigations
eExclude pregnancy
eHormone profile: FSH (x2 ~6 weeks apart), LH, oestradiol + prolactin/TSH
(if relevant)
o|f hyperandrogenism features: add testosterone + SHBG.

north central london "'
TRAINING HUR AR



Secondary
amenorrhoea/oligomenorrhoea:
interpretation of results

POl/ovarian failure/menopause

é

T ™
N \%

é

Hypothalamic cause (weight
loss/exercise/stress)

Usually Often PCOS
normal Compared to FSH (2:1 ratio)
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Case study: secondary amenorrhoea

eCase: 24F, cycles previously regular. Now amenorrhoea 5 months. BMI
18.5, marathon training, stress. Urine pregnancy test negative.

eBloods: FSH 3 IU/L, LH 2 IU/L, oestradiol low, prolactin/TSH normal
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Case study: secondary amenorrhoea
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PCOS: diagnosis

eDiagnosis (Rotterdam): 2 out of 3
1.Clinical/biochemical hyperandrogenism
2.0ligo-/anovulation
3.Polycystic ovaries on USS
...and exclude other causes

eTestosterone
eUsually normal to moderately raised; can be normal in mild cases.

o|f total testosterone >5 nmol/L (or rapid virilisation) = think
tumour/CAH/Cushing’s = seek endocrine advice / urgent
referral.
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PCOS: what Ix to order and why

e Confirm / quantify hyperandrogenism
eTotal testosterone + SHBG (often normal/low)
eCalculate FAI = 100 x (Total testosterone / SHBG) — raised in PCOS

*LH and FSH (not required for diagnosis, but pattern is useful)
eideally early cycle; often LH raised with normal/low FSH. Classically 2:1 ratio.

eExclude common mimics when oligo/amenorrhoeic
*TSH and prolactin where appropriate

eMetabolic risk (often the “most important” part)
*BP, BMI/waist, lipids, HbAlc
eConsider 2hr OGTT if BMI >30 (or >25 South Asian)—HbA1c can miss IGT

ePelvic USS
eLook for evidence of PCO/absence of dominant follicle
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Menopause and perimenopause: why
investigations can be misleading

eMenopause = 12 months without a period (retrospective diagnosis)

ePerimenopause = symptom phase with fluctuating ovarian activity
eHormones fluctuate
eTherefore blood tests (e.g. FSH, oestradiol) are NOT helpful for diagnosis as levels
will fluctuate over time

*|n women 245 with typical symptoms, diagnosis is clinical
ebloods (esp FSH) don’t help because levels fluctuate.
*FSH/oestradiol testing is not recommended to “check menopause status”
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Menopause: when investigations ARE
indicated

*Do not routinely test FSH in otherwise healthy people 245 with typical
symptoms

eConsider serum FSH only
eage 40-45 with menopause-associated symptoms + cycle change
*<40 if menopause suspected (think POI) — needs referral

eOther Ix if diagnostic uncertainty (targeted):
ePregnancy test if any uncertainty
eConsider TFTs / prolactin if symptoms suggest (overlap + mimics)

*\What about FSH testing for menopause in women <45 on hormonal

contraception?
*POP or mirena - yes. If FSH>30, highly suggestive of menopause
*COCP — no. FSH unreliable as COCP suppresses levels
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Case study: ?menopause

44F, new hot flushes + sleep disturbance, periods now every 2-3 months. No weight
loss or fever.
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25 year old man with tiredness, low libido, erectile dysfunction

Case study: ED
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Case study: ED

25 year old man with tiredness, low libido, erectile dysfunction
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Testosterone: when and how to test

eSymptoms of testosterone deficiency:
— Sexual (most common): erectile dysfunction, no morning erections,

low sexual desire, infertility

— Psychosocial: mood changes, reduced cognitive function

— Cardiometabolic: obesity, metabolic syndrome, T2DM

— Physical: fatigue, reduced muscle mass, gynaecomastia, osteoporosis/fragility
fractures, metabolic syndrome, infertility

eDon’t screen asymptomatic men

eSampling: Total testosterone 7-11am after overnight fast (diurnal variation + post-
prandial suppression)

eDiagnosis requires symptoms + 2 low results 24 weeks apart.

oIf TU request LH/ FSH + prolactin, TSH, FBC, PSA (if >40)
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Testosterone in men: interpretation

é

T Primary hypogonadism

J J//normal Secondary hypogonadism (pituitary
cause)

Non-gonadal iliness (obesity/T2DM) can mimic secondary
hypogonadism — prioritise management of underlying causes.

-Consider drug causes: opiates, dopamine antagonists, EtOH,
anabolic steroids, OTC ‘supplements’ may contain androgens

*Refer all those with confirmed testosterone deficiency to
secondary care

*Monitor testosterone + PSA (men >40) at 3—6 months then

annually with FBC/Hct and CV risk review.
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Dopamine antagonists

Prolactin

Sensory input
(e.g., suckling)

'
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GnRH  Breast maturation Milk production
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Prolactin

e\When to request prolactin

eSecondary amenorrhoea/oligomenorrhoea

eInfertility/subfertility

eLow libido/erectile dysfunction

eGalactorrhoea

eSymptoms suggestive of pituitary mass: headache, visual symptoms.

eHow to take the blood

eProlactin has diurnal variation - ideally take sample in the afternoon.
e Avoid obvious transient triggers (stress/illness can raise levels)
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Hyperprolactinaemia: causes

*Drugs (COMMON)
eEspecially psychotropic drugs and opiates

ePituitary lesions
eMicroprolactinoma <1 cm
*Macroprolactinoma >1 cm (headaches/visual disturbances).

eStalk effect from other pituitary lesions (non-prolactinoma adenoma)
eStress
*Pregnancy/breastfeeding (physiological)

ePrimary hypothyroidism

eRaised macroprolactin
eBiologically inactive form - benign cause of raised prolactin; many labs can screen
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Hyperprolactinaemia: investigations
and referral

e|f mild/borderline raised
erepeat (ideally afternoon), consider macroprolactin
ereview meds
echeck TSH if clinically indicated.

eProlactin >1000 miU/L

eRefer to endocrinology
eusually warrants pituitary MRI

eRed flags:
eConcern for raised intracranial pressure / mass effect (severe headache,
visual field defect) - needs urgent same day assessment
egrossly abnormal results (>3000mIU/L) — usually flagged and can seek
urgent endocrinology A&G
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Calcium, PTH and vitamin D
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SMALL
INTESTINE

Increases absorption
of dietary calcium

Calcium homeostasis is
regulated by PTH + vitamin D.

« Use albumin-adjusted

calcium

*Ca is protein-bound: ~40%
bound to albumin, with the
remainder ionised.

Low albumin (illness/elderly)
can make total calcium
misleading unless adjusted.

» Corrected calcium
normal range ~2.2-2.6

mmol/L (lab dependent)
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Hypercalcaemia: classification and
symptoms

eClassification (adjusted Ca)
eMild 2.6-3.00
eModerate 3.01-3.40
eSevere 23.40

eSymptoms (usually moderate/severe)
*Gl: anorexia, nausea/vomiting, abdo pain, constipation
ePolyuria/polydipsia; fatigue/weakness; confusion/mood change; renal
stones/renal impairment
eBone pain
*>3.5 mmol/L = high risk arrhythmia/coma.

eHigher-risk groups
eRenal impairment, known malignancy, women >50 (link with primary
hyperparathyroidism - PHPT)
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Hypercalcaemia: causes

ePrimary hyperparathyroidism - PHPT (most common)
eExcess/inappropriate PTH - *bone resorption, M renal Ca reabsorption,
indirectly Mgut absorption
eCauses: Solitary parathyroid adenoma ~85%; hyperplasia; cancer very rare
eOften chronic/longstanding, mild, slowly progressive hyperCa

eMalignancy (2" most common)
eRapid onset and/or severe hypercalcaemia, systemic symptoms.
eSymptoms suggesting malignancy/myeloma: night sweats, weight loss,
fractures, bone pain, cough

eDrugs
eThiazides (usually mild; resolves after stopping)
eLithium ("PTH secretion, *renal Ca reabsorption)
eVitamin D, vitamin A, calcium-containing antacids / Ca + Vit D preps (can
cause severe hypercalcaemia + AKI + alkalosis)
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Hypercalcaemia and PTH

*PTH measurement recommended if albumin-adjusted Ca >2.6

on 2 occasions
*PTH inappropriately normal/high - think primary
hyperparathyroidism (most common), plus meds (lithium) -
endocrinology referral
*PTH suppressed/undetectable - think malignancy, especially rapid
severe hypercalcaemia - investigate for malignancy

*NICE recommends “mid-point” cue for normal PTH
eSeek specialist advice if PTH is above mid-point and PHPT suspected,
OR if PTH below mid-point but adjusted Ca 22.6.
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Case study: Incidental hypercalcaemia

Scenario

* 61F, routine bloods for “tiredness”. No weight loss, fever,
nightsweats, bony pain.

* Adjusted Ca 2.78 mmol/L (repeat 1 week later 2.80). Vitamin
D 22 (low).

* Meds: indapamide; ramipril; OTC calcium carbonate for reflux;
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Case study: Incidental hypercalcaemia
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Hypercalcaemia case: Discussion

ePersistent mild hypercalcaemia + inappropriately raised PTH - PHPT most
likely.

eImmediate actions
*Make sure Ca is truly albumin-adjusted and confirmed (done).
eReview/stop potential contributors if safe (thiazide-like diuretic; calcium
antacids / Ca+Vit D products).
eArrange baseline bloods: U&E; consider malignancy bloods if red flags; check
vitamin D (already low)

eReferral
eFollow NICE “mid-point” approach: seek specialist advice/referral where

PHPT suspected.

eVitamin D
*Vit D deficiency is common, but check calcium after loading because repletion
can unmask PHPT/hypercalcaemia.
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Hypocalcaemia

eCorrected calcium <2.2mmol/L
eSevere if symptomatic or Ca<1.9mm/L - emergency admission

eSymptoms
* Paraesthesia, cramps, tetany/carpopedal spasm; seizures; prolonged QT;
laryngospasm; Chvostek/Trousseau

eCauses
eVitamin D deficiency (most common) <25 nmol/L
eHypoparathyroidism (post-thyroid surgery/radiation; autoimmune)
eRequest PTH when low calcium with NORMAL vitamin D
eHypomagnesaemia (e.g. PPl-induced), CKD
o|f low Mg: calcium won’t correct until magnesium normalised
eDrugs: PPI, IV bisphosphonates (esp if low Vit D), glucocorticoids, chemo,
anticonvulsants; severe illness
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Vitamin D deficiency

eAvoid “screening”
eFrequently requested inappropriately for vague symptoms e.g.
*Do not routinely test asymptomatic high-risk patients (dark skin,
malabsorption, CKD) — offer lifestyle advice instead

*\When to request vitamin D
*MSK symptoms possibly due to deficiency (bone/muscle pain, proximal
myopathy)
*Bone disease (osteomalacia/osteoporosis) amenable to treatment with
vitamin D
ePatients about to start treatment with antiresorptive agent e.g
zolendronate — requires normal vitamin D
o|f corrected calcium abnormal
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Vitamin D deficiency

*Thresholds (250HD)
¢<25 nmol/L = deficient; 25-50 = inadequate; >50 = sufficient

¢ Treatment
eOral colecalciferol (take with food)
* Loading regimen: total ~300,000 IU over 6-10 weeks (e.g. 50,000 U

weekly x6; 20,000 IU twice weekly x7; or 800 IU five daily x10 weeks).
* Maintenance: 800-2,000 IU daily, start ~¥1 month after loading.

* Monitoring
* Check serum calcium 1 month after loading (may unmask PHPT); if

hypercalcaemic, stop Vit D and seek specialist advice.

Routine repeat 250HD usually unnecessary; steady state takes 3—6
months
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Summary

Wide range of tests for endocrinological issues

Consider clinical context and trends

Use pathways to guide investigations and

referrals
Safety net and follow-up are key
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How confident do you feel interpreting
abnormal endocrine results?
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Consolidate your learning

Ask your supervisor to flag to you any patients
with new endocrine results received over the
next 2 weeks

Check the results and note down your
Interpretation

Review with your supervisor

NOTE: do not comment on/sign off the results
on EMIS!
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Questions and feedback

We really value your feedback so please follow
the QR code below to give your views and help
us improve the programme — thank you!

north central london "
TRAINING HUR AR



References

not topics abnormal blood test results in
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nways/thyroid-function-test-1
https://gps.northcentrallondon.icb.nhs.uk/rig
nt-test-right-time

NICE CKS: endocrine disorders

north central london ' d
TRAINING HUR AR



	Slide 1: Interpreting Common  Lab Results Session 3  Endocrinology
	Slide 2: Interpreting Common Lab Results – Programme Overview
	Slide 3: Interpreting Common Lab Results – Series Overview
	Slide 4: Today’s Session - Learning Objectives
	Slide 5: Session content
	Slide 6: Endocrine axes & feedback
	Slide 7: Mentimeter https://www.menti.com/algskpgebac5
	Slide 8
	Slide 9: Thyroid function tests (TFTs)
	Slide 10: TFT patterns - interpretation
	Slide 11: Causes of abnormal TFTs
	Slide 12: Symptoms of thyroid disease
	Slide 13: When to request TFTs
	Slide 14: Case study: abnormal TFTs
	Slide 15: Primary hypothyroidism: diagnosis and management
	Slide 16: Case study 2: abnormal TFTs
	Slide 17: Learning points from hypothyroid case
	Slide 18: Subclinical hypothyroidism
	Slide 19: Hyperthyroidism
	Slide 20: When to panic – thyroid emergencies
	Slide 21
	Slide 22
	Slide 23: Sex Hormones
	Slide 24: Sex Hormones: when to test in primary care?
	Slide 25: Menstrual cycle hormones
	Slide 26: Timing matters: which female hormones to request and when
	Slide 27: Secondary amenorrhoea/oligomenorrhoea
	Slide 28: Secondary amenorrhoea/oligomenorrhoea: interpretation of results
	Slide 29: Case study: secondary amenorrhoea
	Slide 30: Case study: secondary amenorrhoea
	Slide 31: PCOS: diagnosis
	Slide 32: PCOS: what Ix to order and why
	Slide 33: Menopause and perimenopause: why investigations can be misleading
	Slide 34: Menopause: when investigations ARE indicated
	Slide 35: Case study: ?menopause
	Slide 36: Testosterone
	Slide 37: Case study: ED
	Slide 38: Case study: ED
	Slide 39: Testosterone: when and how to test
	Slide 40: Testosterone in men: interpretation
	Slide 41: Prolactin
	Slide 42: Prolactin
	Slide 43: Hyperprolactinaemia: causes
	Slide 44: Hyperprolactinaemia: investigations and referral
	Slide 45: Calcium, PTH and vitamin D
	Slide 46: Hypercalcaemia: classification and symptoms
	Slide 47: Hypercalcaemia: causes
	Slide 48: Hypercalcaemia and PTH
	Slide 49: Case study: Incidental hypercalcaemia
	Slide 50: Case study: Incidental hypercalcaemia
	Slide 51: Hypercalcaemia case: Discussion
	Slide 52: Hypocalcaemia
	Slide 53: Vitamin D deficiency
	Slide 54: Vitamin D deficiency
	Slide 55: Summary
	Slide 56: How confident do you feel interpreting abnormal endocrine results?
	Slide 57: Consolidate your learning
	Slide 58: Questions and feedback
	Slide 59: References

