- NSAIDS.

- PPI.

- Opiates.

- Antidiabetics.

- Antidepressants.

- Antipsychotics.

- Anticonvulsants

- Chemotherapy agents.

- Usually no cause identified in > 50%.
- Malignancy.
- Respiratory disease.
- Pain.
- Nausea.
- Stroke.
- Subarachnoid haemorrhage.
- - Medication.

<— SIADH

Y

- Multiple adenomas (5%)

- Carcinoma (2%)

- Diffuse hyperplasia (12%) - common in lithium treated patients

- Ectopic PTH-secreting tumour (very rare)

- One consultant advised only conservative treatment

due to comorbidities i.e. if

Cinacalcet 30mg OD and contact endo for further

advice if needed.

- Primary hyperparathyroidism.
- Tertiary hyperparathyroidism.

o €<
- Vitamin D analogues.
- Malignancy (solid tumour, bone mets haematological).
- Hyperthyroidism.
- Sarcoid.

- Vitamin D Toxicity.
- Medications (lithium, thiazide).

ABNORMAL UES

= / MediMaps
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Abnormal UEs

common causes
(90%)

Hypercalcaemia
(Corrected Ca2+ > 2.60)

less common
causes

[omves |

—»| - Ca2+ 3.00 3.50 = possible medical emergency.

Disclaimer:

References:

Read the disclaimer at medimaps.co.uk/disclaimer

1. Southern derbyshire shared care pathology guidelines
2. Bone conference, Birmingham, 2018.
3. Doctors.org.uk eLearning module Sept 2019.

- Ca2+ 2.60 3.00 = not usually a medical emergency.

- Ca2+ > 3.50 = usually a medical emergency.

- Polyuria and polydipsia.

- Nausea and vomiting.

- Constipation.

- Weakness and tiredness.

- Depression and psychiatric disturbances.
- Drowsiness and confusion.

- Bone pain.

- Renal stones.

- Neurofibroma.

other causes
include

- 40-60y.

levels.

—+F - 80% are due to adenoma in one parathyroid gland.
- Beaware, can co-exist with malignancy.

- Only

< 20% fit the classical bones, stones, moans etc.

- Refer to endocrinology.

Ca2+ about 3.0 start ¢

- Consider disucssing with endocrinology rather than

out pt clinic appt if:

- difficult to attend due to frailty.

OR
- mild hypercalcaemia.

- To confirm diagnosis and for management plan.

indications for

conservative

- Raised Ca and PTH raised, = no issues giving vit D.
- You are not poisioning your pt. It is entirely appropriate.
- Not Calcium and Vit D combined, just vit D alone. It is

important in PHPT.

Management in 10 care:
- Push hydration

- Avoid dehydration

- Avoid thiazides.

Y

- If asymptomatic and discharged from endocrinology with

- Refer back to endocrinology if indicated <€———

l

no planned parathyroidectomy, monitor in primary care.

- Significant symptoms develop.
- Ca2+ persistently >2.85 (indication for surgical management).
- Ca2+ > 3.00 (needs a review of all treatment options).

- T-score is 2.5 or less (for peri-menopausal or postmenopausal women, and
men 50 years of age or older) or the Z-score is 2.5 or less
(for premenopausal women and men younger than 50 years of age).
- eGFR falls by >10 mL/min since first diagnosis (dependent on the rapidity
of the fall in eGFR, and for all patients where the eGFR fall less than 30.
Renal referral is more likely to be indicated in the first instance.

- It is difficult to determine inappropriate urinary concentration if
taking diuretic therapy, so a diagnosis of SIADH cannot normally [«€—— - Patient is clinically euvolaemic
be safely made until diuretic therapy is discontinued.

- Low plasma osmolality <270 mosmol/kg
- Inappropriate urinary concentration (urinary osmolality >100 mosmol/kg)

- Elevated urinary sodium (>40 mmol/L), with normal salt and water intake
- Exclude hypothyroidism and glucocorticoid deficiency

Investigations

—> - Short synacthen test.

- Causes include:
- Old age

to concentrate the urine.

- SIADH is the commonest cause.

- CKD, due to the kidneys losing some ability

- Symptoms relate to the speed of the drop
than the actual sodium concentration.

- Chronic hyponatraemia is much more
common and usually asymptomatic.

Euvolaemic hyponatraemia

i —>» - Assymptomatic.

every 6/12 every 1yr every 3yr
- BP. - UEs. - DEXA at lumbar spine, femoral neck,
- Calcium. total hip and distal radius.
_ -130- 134 =mild
Hyponatraemia » - 125 - 129 = moderate
- < 125 = severe

- Confusion.
» - Coma.
- Death.

- Mucous membranes.

- Refer to renal.

parathyroidectomy

-<50Yvy.

- Symptomatic.

- Kidney stones.
- Ca2+ that is = 0.25 mmol/L the upper end of the reference range
- eGFR < 60 mL/min
- | BMD at lumbar spine, femoral neck, total hip, or distal radius

- Assessment of volaemic status in the elderly is
—»{ notoriously difficult and examination findings are
unreliable.

Y - Jugular venous distension.
Investioations - Peripheral oedema.
g - Skin turgor.
- Capillary refill time.
- TFT.
Y
Management

Hypovolaemic hyponatraemia

Hypervolaemic hyponatraemia

- SIADH.

- Medications.

- Hypothyroidism.

- Adrenal glucocorticoid insufficiency.

- Diarrhoea.
- Vomiting.
- Burns.

- Diuretics.

- Mineralocorticoid deficiency (eg Addison s disease).

- Acute kidney injury.

- Cardiac failure.

- Cirrhosis.

- CKD.

- Nephrotic syndrome.

- Refer urgently to endocrinology.

f known malignancy

- Refer urgently to pt's current Ca team.

. - Measure random urine calcium excretion index——>
if <40y —> : i~
- Refer to endocrinology to rule out familial cause.

- Low levels indicate Familial hypocalciuric hypercalcaemia (FHH).
- Can be false low reading in vit D deficiency and with thiazides.

- Malignancy

- UEs.
- Calcium.
- Phosphate.
- Alk phos.
Investigations —— > - GGT.
- Albumin.
- PTH.
- Vitamin D. : :
- If going to refer to endocrinology and not known
- DEXA. =7 {6 have osteoporosis and no DEXA within last 3 yr.
Management Management
ﬁCaB < 3.00 Caz2+> 3.00T
PTH > 30 PTH 15-30 PTH < 15
¢ - Refer to endocrinology. - Refer urgently to endocrinology.
Y Y - But if Ca2+ > 3.50, STAT referal to medical
PTH dependent hypercalcaemia Equivocal PTH independent hypercalcaemia on-call (medical emergency).
H tensi - Primary hyperparathyroidism (by far the commonest cause). - Repeat. - Malignancy.
-ryperiension. lg L. Multiple endocrine neoplasia. - Hyperthyroidism.
- Familial hypocalciuric hypaercalcaemia (FHH). - Vitamin D toxicity.
- Tertiary hyperparathryoidism (advanced renal disease). - Sarcoid.
- Medications (lithium, thiazide).
- Hyperfunction of one or more parathyroid glands.
- Causing inappropriately high PTH for the Ca2+
<<— | - Primary hyperparathyroidism - New or chronic kidney disease. - Hyperthyroidism

- PPI (common cause).

- Diuretics (especially loop diuretics).
- Cytotoxic.

- Aminoglycosides.

- Immunosuppressants.

- Theophylline.

- Osmotic diuresis (diabetes).

- Inherited Disorders (rare, but include Gitelman s syndrome).

- Dietary deficiency (rare).

- Chronic diarrhoea.

- Laxative abuse.

- Fistula.

- Short bowel syndrome.

- Inherited transport defect (rare).

- Diseases causing Malabsorption (e.g. Coeliac Disease)

Hypovolaemia

UrMa =20

Diuretic excess

Mineralocorticoid
deficiency

Renal salt
wasting

Ketonuria

Osmotic diuresis

UrMa <20

Vomiting

Liamrhoea

Burns/skin
losses

Fancreatiis

I'hird space
loss of fluids

Euvolaemia

UrMNa =20 UrMa <20

Glucocorticoid Fluid loss with

deficiency Inappropriate
fluid and
electrolyte

replacement

Hypothyroidism

Drugs

SIADH

Hypervolaemia

UrMNa =20

Acute or chronic
kidney disease

UrMa <20

Mephrotic
syndrome

Cirrhosis

Cardiac failure

Table 1. Determination of cause of hyponatraemia from urinary sodium (UrNa) concentration in mmaol/L and clinical volasmic
status (=oiza et al, 2008)

—— suspected new malignancyw

- Refer on 2ww to whichever suspected Ca team.

- Renal causes.

- Do not stop lithium.
- Discuss with endocrinologist.

- Dietary.
- Lack of sunlight.

- Malabsorption, especially pancreatic disease

and coeliac disease

- Lithium.

- Vitamin D toxicity

vitamin D levels to confirm.

- Renal Disease (lack of 1-Hydroxylation)
- Liver Disease (lack of 25-Hydroxylation)

- OTC preparations rarely cause toxicity. Can measure

- Vitamin D analogues e.g. calitriol more likely to cause
hypercalcaemia. Refer to the prescribing team in hospital.

- Gl causes.

Y

Hypomagnesaemia
(Mg2+ <0.70)

- Actually more common than detected.
- Probably 90% not identified clinically.
- 2% of the general population.

- 7-11% of hospital patients.

- Poorly controlled diabetes up to 25%.
- Alcoholics up to 80%.

- Haematological malignancies up to 90%.

- Oral replacement.
- Refer to appropriate speciality.

- Mg2+ 0.50 0.70 = not a medical emergency.
—— > - Mg2+ 0.30 0.50 = possible medical emergency.
- Mg2+ <0.30 = may be medical emergency.

<0.50

!

- Asymptomatic.

!

- Vague muscular aches and pains.
- Tremor.
» - Agitation.
- Confusion.
- Dysrhythmia.
Y - UEs.
Investigations » - Calcium.
- Magnesium.
Y
Management
05-0.7
asymptomatic

- Symptomatic.

- Refer to medical on-call STAT.

- Oral treatment.

- Max 50mmol/L per day.

- Maalox 10-20ml QDS (10ml = 6.8mmol).

- Check Mg 1-2 weekly initially.

- Can take up to 2/12 to correct.

- Maintenence dose may be needed if no cause identified.

- Unidentified cause

- Refer to endocrinology.

- Actual vitamin D deficiency.

- Functional vitamin D deficiency.
- Magnesium deficiency.

- Hypoparathyroidism.

- Autoimmune.

- Post surgery.

Hypocalcaemia
(Corrected Caz2+ < 2.20)

- Ca2+ 2.00 2.20 = not a medical emergency.
—»{ - Ca2+ 1.80 2.00 = possible medical emergency.
- Ca2+ <1.80 = usually a medical emergency.

- Parasthesia.
- Hypotension.

- Arrhythmias.
- Heart failure.
- Tetany (rare).

- Vague muscular aches and pains.

Ca2+1.80-2.20
(asymptomatic)

Is PTH raised (>65)?

v !

No Yes

i i

- Vit D deficiency very likely.
- If vit D < 30, replace with high dose preparation.
- e.g. a loading dose of 300,000 units.

Yes

- Without magnesium correction, calcium will not normalise.

- Mg <0.4 = Admit same day for IV replacement

- Due to autoimmune disease, infiltration, post-surgery

- UEs.
Y - Calcium.
Investigations [——>» - Magnesium.
- PTH.
- Vitamin D.
Y
Management
Ca2+<1.80 Ca2+<2.00
(regardless of symptoms) (and symptomatic)
- Refer to medical on-call STAT. - Refer to medical on-call STAT.
- Vit D deficiency unlikely to be the cause.
- If vit D < 30, replace with high dose preparation.
- e.g. a loading dose of 300,000 units.
Is magnesium low (<0.70)?
No
Is PTH low or low-normal?
-Mg 0.4 0.7 = oral replacement.
(or discuss with endocrinologist same day).
Y - Suggests hypoparathyroidism.
Yes .
and congenital causes.
- Refer to endocrinologist.
Creatinine

y

Creatinine is product of muscle metabolism therefore cannot be used to check renal function.

So cannot be used reliably in malnourished etc???

But there are other things that affect Cr e.g. cooked meat meal 2-4 hrs before hand.
Trimethoprim increases Cr by blocking its secretion in the kidney.

>10 hrs delay in processing.

Kidney function and kidney damage are 2 seperate things. eGFR is for kidney function.

But urine ACR is best marker for kidney damage. Proteinuria is a cardial sign of kidney disease. Loss of GBM filtration process.

Hyperkalaemia

Pseudo hyper K more likely if::

Raised WCC/plt. As lots more cells which clot together and release K.

EDTA contamination if you do FBC first and then put the needle into he ues bottle. Undetectable alk phos, hyper K and cal disturbance.
Season = storing in fridge is not allowed. IT stops the ATP which keeps the K in the cell and Na out.

Can measure K in green top to prevent for artifactual clotting.

Be aware you can have psudo NORMAL as welli.e. low K and artifactual rise in it.

If on digoxin then even lowish K is dangerous and need admission.

Once you start sando K it intereferes with investigations. So do inv first.

Dietary K is in phophate alt so mroe difficult to raise. cf sando K.

Can lose K from gut or kidney. If gut = D&V.
Do spot urine potassium test in universal urine bottle.

Mg acts as a brake to prevent K wasting. So if you give IV K in massive doses but it will not correct if Mg not corrected.

Be skepticla of hyperK, believe a hypoK.




