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1. Introduction and Who Guideline applies to

Hyperkalaemia is commonly defined as a serum potassium concentration of > 5.5mmol/L.

Even at lower levels, the abnormality is associated with an increase in all-cause mortality:
Patients with a potassium of 5.1 to 5.5 have twice the risk of dying in hospital than those with
levels between 3.5 and 5.0. [1]

An elevated potassium is seen in up to 10% of hospitalised patients. Patients with CKD are
particularly at risk, with the incidence of hyperkalaemia rising from 2 to 42% as glomerular
filtration rate drops from 60 to 20 mL min™". [2]

This document aims at providing practical guidance for the immediate management of acute
hyperkalaemia based on the 2020 Renal Association guideline. [3] The current version also
reflects recommendations from the recent NICE technology assessment of sodium zirconium
cyclosilicate (SZC) as an adjunct to acute hyperkalaemia management. [4]

The guideline applies to all adult patients and covers all clinical staff working within the
Emergency and Specialist Medicine (ESM) Clinical Management Group (CMG) of the Trust but
may also be used in other CMGs where adult patients with acute hyperkalaemia are managed.

Cautions:

¢ Itis neither intended to provide in-depth information about the many causes
of true and spurious hyperkalaemia, nor its long-term management.

o [t DOES NOT apply to managing hyperkalaemia in diabetic ketoacidosis (DKA).

¢ Patients with end-stage renal disease often have high potassium levels, especially
immediately prior to a dialysis session and this particular scenario is best managed
by the renal team. This guideline should nevertheless be used if such patients
display ECG changes consistent with hyperkalaemia.

2. Guideline Standards and Procedures

2.1 Overall management
Patients should be managed as per the flowchart shown in Appendix A

2.2 Notes on prescribing polystyrene resins
e Prescribing in the ED is not appropriate
e On the ward, prescribe Calcium Polystyrene Sulphonate (Calcium Resonium) 15g PO
QDS in 100mL of water; also prescribe Lactulose 10mL PO QDS to prevent constipation
¢ If patient also hypercalcaemic, use Sodium Polystyrene Sulphonate (Resonium A) instead
¢ Monitor K+ at least once daily
¢ Signs of effect can be delayed by 1-5 days

3. Education and Training

No additional skills are required to follow this guideline.

4. Monitoring Compliance

What will be measured | How will compliance o Reporting
. . . Monitoring Lead Frequency
to monitor compliance be monitored arrangements
Appropriate SZC Audit Nigel Langford Annually | ESM CMG
prescribing practice Q&S board
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Details of Changes made during review:

e Format changed to comply with appropriate current Trust template

Introduction expanded to include paragraphs on the importance of hyperkalaemia as a marker of increased

all-cause mortality and the increased risk of hyperkalaemia in CKD patients

Consideration for haemofiltration or -dialysis and ECMO for hyperkalaemic cardiac arrest added

Venous blood gas now standard repeat blood test to rule out spurious hyperkalaemia

Calcium salts also to be given in all patients with life-threatening hyperkalaemia (K =6.5)

Capillary blood glucose (CBG) monitoring period expanded to 12 hours post-insulin glucose infusion

Recommendation to give 25G of IV glucose over 5h if pre-treatment glucose had been less than 7 added

Oral sodium zirconium cyclosilicate (SZC) added as an adjunct to emergency hyperkalaemia management

Use of polystyrene resins restricted to moderate hyperkalaemia

References updated to include the UHL guideline on AKI admissions to the Renal Unit, the latest version

of the ERC guideline on cardiac arrest in special circumstances, the updated Renal Association

hyperkalaemia guideline and evidence relating to SZC

¢ Minor formatting and wording changes to the treatment algorithm, including a better description of how to
prescribe the insulin-glucose-sodium chloride infusion, hint box numbering
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Appendix A. Hyperkalaemia — emergency management algorithm.

Assess
urgently

Protect
the heart

Shift
K* into
the cells

Remove
K* from
the body

Prevent
recurrence

Moderate (K* 6.0-6.4) and severe (K* 26.5) hyperkalaemia
Emergency management in adult patients
For hyperkalaemic cardiac arrest and mild hyperkalaemia, see boxes 1 and 7

e

® Monitor ECG and record NEWS frequently

® Alert your senior (middle grade or above) NOW

* In ED: Move patient to resuscitation room (ER)

® Carry out primary survey (‘ABCDE’); acquire 12-lead ECG

® Ensure good IV access & obtain fresh venous blood gas (VBG)

__— Presentation
—consistent with hyperkalaemia?

* Evidence of AKI and/or acidotic? ~ Look
* History of dialysis, CKD or heart failure? N atvféeGsh

—__* Hyperkalaemic ECG changes
S (see ’box 2)?

RN

K* >6.4 and/or ECG with

hyperkalaemic changes?
-y
}’
® Give Calcium Gluconate 10% 30mL (6.6mmol in total) by
slow IV push over 5-10min. Please note that:
* If the above is unavailable, use Calcium Chloride instead
® Calcium Chloride contains 3x more Calcium than Calcium
Gluconate (6.8mmol/10mL), therefore
® If using the calcium chloride 10% solution, give 10ml
® If using the calcium chloride 10mmol/10ml solution
(may be held on some arrest trolleys); give 7ml only
® Repeat 12-lead ECG
® Repeat dose once after 5-10min if persistent ECG changes

2

If patient can drink, give sodium zirconium cyclosilicate
(SZC) 10G PO once (see box 4; DO NOT repeat acutely)

2

® Give nebulised Salbutamol 20mg (4x 5mg back-to-back)
NB: Reduce to 10mg if known coronary artery disease;

Ly avoid if tachyarrhythmia (not just tachycardia) present
and also immediately
® Give Actrapid 10 units with Glucose 25g IV (see box 5)
‘ v
® Assess and optimise intravascular volume status (see box 6)
® Institute hourly urine output monitoring
® Check K* on VBG 45-60min after starting treatment
(and usually before any interdepartmental transfer)
v

) K+ still . ® Inform Senior
—__ >6.4 orstill typical ECG 1Y  ® Refer to ITU
cha'ng_es? i if appropriate

P:’

.

® Consider transfer to higher care environment; options include:

® ITU (if still unstable; offers haemofiltration or -dialysis)
® Renal unit (if stable but incomplete response to treatment,
on dialysis, eGFR <15 or urine output inadequate despite
appropriate fluid resuscitation; can provide haemodialysis -
see Guideline for AKI renal unit transfer safety criteria) [5]
* Bed with ECG monitoring (e.g. ACB) if none of the above
® Monitor K* at least 1, 2, 4, 6 and 24 hours after treatment
® Continue SZC 10G TDS for a further 24h-48h if potassium
remains higher than 5.5 (maximum treatment duration 72h)
(NB: Consider ion exchange resins instead if initial K <6.5)
® Address underlying cause, including medications (e.g. NSAID,
ACE-I, angiotension II receptor blockers, potassium-sparing
diuretics, beta-blockers, trimethoprim, digoxin and heparins)
® In patients with CKD or heart failure on RAAS inhibitors or -
diuretics, SZC maintenance therapy might be of value (NB:
Requires prescribing by renal / heart failure team, NOT GP)

A

No further
action

'

Y /K* still >5.92
N

Pseudo-

hyperkalaemia
(see box 3)

v

\
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@ Cardiac arrest with K+ 26.5

Follow universal ALS algorithm

Calcium Chloride 10% 10mL IV push
Give large 0.9% flush before next step
Sodium bicarbonate 8.4% 50mL IV push
Actrapid 10units/Glucose 50% 50mL push

Arrange haemofiltration or -dialysis if
ROSC; consider dialysis / ECMO if no ROSC

@ ECG features of hyperkalaemia

NB: correlation with serum level is poor

Peaked T waves (NB: T wave must

be taller than R wave in 22 leads)
Absent or flattened P waves

Broad QRS (>0.12sec)

Ventricular tachycardia (VT)

Merging S and T (‘sine’) waves
Bradycardia (sinus or AV block)
Ischaemic changes (particularly in DKA)

@ Pseudo-hyperkalaemia causes

Difficult, prolonged venipuncture attempt
Haemolysis

Blood taken in wrong order (often K*-
EDTA contamination from red-top tube)
Sample taken from arm with K+ infusion

 Thrombocytosis alff'ft“;
¢ Erythrocytosis ;:m;es
e Long transit time (brown
* Cold storage conditions top) only

@ SzC/Lokelma prescriber notes [6]

Prescribe SZC (sodium zirconium cyclo-
silicate) 10G in 45mL of water TDS for 24h
NB: Powder will not resolve

Stir just before handing cup to patient;
liquid should be drunk while still cloudy
Hypokalaemia is a potential risk

SZC may be radiopaque; mention patient
is on SZC if requesting abdominal imaging
If patients is taking azole antifungal, anti-
HIV drugs or tyrosine kinase inhibitors,
give SZC 2h before or afterwards to avoid
possible raised gastric pH drug interaction

® How to give glucose with insulin

e Prescribe 0.9% NaCl 100mL with

* Soluble insulin (e.g. Actrapid) 10 units
* 50% Glucose 50mL

The insulin is injected into the glucose
vial, which is then added to the NaCl bag
Run infusion via a pump over 15min
Monitor for hypoglycaemia at 0, 15, 30,
60 and 90min, and then hourly at 2-12h

NB: If pre-treatment CBG was less than
7, also give 10% glucose 50ml/h for 5h

® Volume status optimisation
NB: caution in dialysis patients

* If evidence of hypovolaemia, administer
0.9% NaCl 500mL IV bolus and consider
further fluid resuscitation as appropriate

® If clinically fluid-overloaded, consider
Furosemide 80mg IV (up to 240mg if
patient already on regular loop diuretics)

@ Mild hyperkalaemia (K* 5.5-5.9)

e Correction is usually less urgent

e Consult with senior; options include mere
monitoring, medication adjustment and /
or ion exchange resins (see next page)
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