Hypocalcaemia in patients at Te Toka Tumai Auckland, who received pre-hospital whole
blood transfusion (PHWBT) from Northern Rescue Helicopter Ltd:

A preliminary audit.
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Table 1.

BACKGROUND / INTRODUCTION METHODS RESULTS

In 2015 the New Zealand Blood Service (NZBS) at (Te Whatu Ora) Te
Toka Tumai Auckland committed to a partnership with the Northern
Rescue Helicopter Ltd (NRHL) to provide PHWBT for patients with life-
threatening haemorrhage.

Ethics approval obtained from the
Auckland Health Research Ethics
Committee (AHREC, ref AH23133)

 Hypocalcaemia:

Current practice at NRHL is: serum iCa?* <=1.12mmol/L

« PHWBT (max two units carried) for patients who meet transfusion * Severe hypocalcaemia:
criteria in a dual clinician (doctor / critical care paramedic) model of serum iCa®* is <=0.9mml/L (3).
care

Patient records were accessed to
obtain demographic data, iCa%*
results, mortality and cause of death.

« NRHL use a modified version of the Assessment of Blood
Consumption (ABC) score (figure 1) as a trigger for PHWBT. (1.2)

In collaboration with NRHL, Te Toka Tumai Auckland developed a “Code
Crimson” protocol for patients who have suspected life threatening
haemorrhage.

Given the small numbers in our
sample, statistical analysis for
correlation of hypocalcaemia and
mortality is of limited utility. Chi? test
was used to calculate comparisons
between 2 groups.

Current in-hospital practice
« Check ionised calcium (iCa?%*) with every ‘pack’ of the Massive

* 64 adult patients identified with
PHWBT.

* 406 transported to Te Toka Tumal
Auckland

« 3 did not have an arrival iCa%*
available and were excluded (all
went straight to theatre with no
emergency department bloods)

* 43 adult patients included in
analysis.

¢« 35% Female. 88% trauma, of which
2/38 (5%) was penetrating trauma

» Cause of death in 66% of cases
was severe traumatic brain injury

Table 1 demonstrates relevant
Information.

Haemorrhage Pathway (MHP)
« Administer intravenous (V) calcium if iCa%* is less than 1mmol/L.

Evidence demonstrating those patients receiving PHBT are at risk of
developing hypocalcaemia® is limited. Other emergency services and
aeromedical providers worldwide administer IV calcium routinely with
PHBT:5.6) but practice varies.

iIn both trauma and blood transfusion has been
increased morbidity and mortality®*® and blood

Hypocalcaemia
associated with

transfusion itself is linked to hypocalcaemia.(*)

DISCUSSION

Nearly half (48%) of patients who received PHWBT were
hypocalcaemic on arrival to Te Toka Tumai Auckland.

* There was a statistically significant difference in rates of
hypocalcaemia when looking at how many units of blood were
transfused pre-hospital (p=0.04) — with hypocalcaemia more likely
when 2 units of blood transfused.

* Overall 30 day mortality was similar in both groups (p=0.76).

Recent changes to the NZBS massive transfusion guidelines at Te Toka
Tumai Auckland now include the routine concurrent administration of 1g
IV calcium with each MHP box (see figure 2). This is in conjunction with
a national Aotearoa New Zealand critical haemorrhage project.(®

NRHL should consider amending their current PHWBT protocol to
administer 1g IV calcium following each 2 units of whole blood
transfused in the pre-hospital phase of care.
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Adult Massive Haemorrhage Pathway

Massive Bleeding PLUS
Shock Signs or HR > 120 or SBP < 90

Code Crimson MHP

Trauma + ABC Score =22
+ senior clinician approval

Standard MHP

Medical or Surgical Bleeding

Obstetric MHP

2g Tranexamic Acid 1g Tranexamic Acid 1g Tranexamic Acid

Send Group + Screen
Initiate: Call Blood Bank 24015, Provide Patient Details
State "I am requesting (Crimson, Standard, Obstetric) Stat Pack”

Obstetric Stat Pack
2 RBC

Standard Stat Pack
2 RBC or 2 WB

Crimson Stat Pack

2 RBC & 2 FFP or 2 WB

Reassess: Ongoing Massive Bleeding + Shock?
Activate MHP, |dentify Transfusion Coordinator, Call Blood Bank 24015
State "l am activating (Crimson, Standard, Obstetric) MHP"

Obstetric Pack 1
2 RBC, 3 Cryo

Standard Pack 1
2 RBC & 2 FFP or 2 WB

Crimson Pack 1
Straight to Pack 2

Pack 2
4 RBC, 4 FFP
3 Cryo

Bloods:
* repeat every 30min

* Blood gas

e iCa?

* FBC

* Coags

* Fibrinogen

* Viscoelastic if
available e.g. TEG®

Alternating
packs 2 & 3 until
bleeding slowed

1g Calcium with every pack
Then stop MHP,
and start targeted
tfransfusion

Pack 3
4 RBC, 4 FFP
1 Platelet*

If Not, Give
4 U FFP

Coagulation Targets
PR < 1.5 | APTT < 40
Fibrinogen > 2g/L 3 U Cryoprecipitate
Platelets > 75 x 107/L 1 U Platelets**
lonised Ca? > 1.1 mmol/L 1g Calcium

Obstetric Haemorrhage
* Manage Tone, Trauma, Tissue, Thrombin
causes of haemorrhage
* Repeat TXA 1g 30 min after initial dose if
significant ongoing bleeding

£

*See notes on page 2
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Figure 2
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