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Pre-hospital emergency care has undergone a paradigm change over the past 40 years. Paramedics have transformed from
stretcher-bearers, whose primary role was transporting the patient, to medical specialists (1,2) providing care in the community

and transitioning the patient to the appropriate primary, secondary or tertiary healthcare facility. However, research in this emergent
profession has not kept pace with the rapidly changing scope of practice (3). The increasing complexity of the paramedic role and
the requirement for advanced clinical and decision-making skills has generated a shift from vocational training to entry through
tertiary education, in alignment with other healthcare professions (4). Curricula within paramedic undergraduate programs in
Australia and New Zealand are shaped by the independent and external assessment and accreditation processes of the Council of
Ambulance Authorities (4). The need for research literacy and activity is expressly acknowledged by the Paramedic Professional
Competency Standards in the requirements for an understanding of the research process and for practice to be evidence-based (5).
Providers of paramedic education have a responsibility to foster a strong research culture to support evidence-based practice within
paramedicine.

The delivery of clinical care that is informed by research findings demonstrating improved patient outcomes should be the
foundation of healthcare delivery at all stages of the patient journey (6). However, the widespread adoption of evidence-based
practice in paramedicine faces several challenges. Utilisation of research findings in emergency medical services (EMS) depends
on paramedics having sufficient literacy to locate and evaluate relevant studies. While accreditation provides assurance of
research literacy among graduates of approved programs, vocational training has maintained a focus on operational competencies,
creating a workforce with mixed abilities to apply research knowledge to practice. A further obstacle to bridging the evidence-
practice gap is the scarcity of publications in the field of paramedicine. This is exacerbated by insufficient research capacity and

a relative absence of advanced scholarship in comparison to other healthcare disciplines. One option, to generalise findings from
other healthcare professions and practice settings, is not necessarily appropriate. Paramedic practice is arguably defined by the
uncontrolled environment with constrained personnel and resources that other healthcare professionals do not face (7). Similarly,
the validity of generalising international results to the local EMS context, where care is provided to a culturally different population,
in a geographically dissimilar environment, within a distinct healthcare system, is undetermined. Paramedics need to participate in
research in the location where they practise.

Promoting a paramedic-led research culture within EMS is the guiding objective of the Paramedic Research Forum. The forum

is convened annually to disseminate findings from the individual research projects completed by students in their final year of

the Bachelor of Health Science in Paramedicine at Auckland University of Technology. The student project is the culmination of a
stepped learning experience embedded throughout the degree that progresses students from novices to informed consumers and
finally producers of research. Students investigate a topic arising from reflections on their clinical experience and produce three
outputs: a written report in the format of a journal paper, plus oral and poster presentations that are submitted in the conference
setting. The forum attracts delegates from across the sector including operational, educational and managerial staff from EMS
provider St John (New Zealand) academic staff from other paramedic programs and the Defence Health School New Zealand,

and from allied industries and professional representative bodies. This creates a nexus across the broader sector, and particularly
between EMS providers and academia, which endorses and champions evidence-based practice. For the students, the experience
of successfully completing an individual study based on the paramedic practice setting demystifies the research process, generating
an enthusiasm that has led to postgraduate study and publication (8).
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Selected proceedings from the 2011-2013 Paramedic Research Forums are presented here in poster format. These presentations
all received commendations and they demonstrate the breadth of topics selected, encompassing both clinical and operational
issues. Through the promotion of a vigorous research culture within the nascent profession, the Paramedic Research Forum
contributes to the adoption of evidence-based practice in paramedicine.
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The Effect of Stimulus on Intracranial Pressure In
Traumatic Brain Injury

AUT  comom
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Introduction
Traumatic brain injuries (TBI) account for half of all
deaths associated with trauma and are the leadi E
cause of death for under 40 year olds @.2. "\
New Zealand incidences of TBI's have been
significantly increasing, with an estimated 226.9f
people per 100,000 in 1997-8 rising to 349.2 in |
2003wm). Excessively elevated intracranial pressure
(ICP) is correlated with poor outcomes in this group of
patients and is-present in over half of all TBI deathsw,.
External stimulus has been said to increase ICP in
TBI patients 6.7, potentially contgibuting to increased
mortality. This papers focus was'to look at current
literature and research on the subjeot, and if stimulus
does increase ICP.

Method
A\sy§t8m-atic literature review
using keywords was
conducted using a number of
prominent medical databases
iIncluding Medline and
CINAHL. Current research
was used from 2001 onwards
and returned 17 relevant™
results,~

Results
Of the 17 relevant literature items 82% stated that
noxious and other stimuli increase ICP in TBI
patients, with 11% not stating specifically it does
increase |CP, but acknowledging that unconscious
patients can respond to stimuli, and 6% suggesting
that thoracic stimuli, decreases ICP. One recent
study that looked at 25 2 — 17 year olds with
moderate to severe TBI's found that log rolls and
endotracheal suctioning increased ICP by 8.6 -8.7
mmHg/on average . During this,,.?*O/"/u of patient’s
exceeded 20 mmHg, and 28% exceeded 30 mmHg
which/is clinically significantwhen the threshold for
treatment is 20— 25 mmHg 6.

Appendix 1
Intervention Mean Standard Deviation
Endotracheal Suctioning
* Baseline ICP 16.6 mmHg
* Maximal ICP 253 mmHg
* Post-ICP* 16.4 mmHg
» ICP rise 8.6 mmHg
Log Roll
+ Baseline ICP 13.5 mmHg
_P 22.2 mmHg
17.5 mmHg
8.7 mmHg
Eye Care
+ Baseline ICP 13.2 mmHg
* Maximal ICP 14.3 mmHg
* Post-ICP* 14.0 mmHg
+ ICP rise 1.1 mmHg
Mouth Care
» Baseline ICP 13.2 mmHg
* Maximal ICP 14.7 mmHg
* Post-|ICP* 13.4 mmHg
* |CP rise 1.5 mmHg
Washing
+ Baseline ICP 14.1 mmHg
* Maximal ICP 18.0 mmHg
* Post-ICP” 13.0 mmHg
* |CP rise 3.9 mmHg
All values are mean averages.
*Post-ICP measurement was taken 5 minutes after
completion of the intervention.

b
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Key Findings

» Noxious, aggressive and invasive pes of stimulus have been shown to increase ICP in TBI patient’'s and

is a widely acceptéd concept, however there is limited current research

 Clinically significant spikes in ICP have been theorised to have the ability to facilitate

(56,7).

Ntransition from

compensated to decon}aensated brain injury states in TBI patients ¢ which could lead to increased

mortality.

Y
1
\

* Analgesia and sedatives are currently used to limit ICP spikes in hospitallenvironments 910 and research
has suggested that this approach could be utilised in pre-hospital environments safely with accurate
support and guidelines (1. \

1, Heegaard, W., & Biros, M. (2007). Traumatic brain injury. Emergency medicine clinics of Morth America, 25(3), 655-678.
doi:10.1016/j.emc.2007.07.001

2, Myburgh, J. A., Cocper, D. J., Finfer, S, R., Venkatesh, B., Jones, D, Higgins, A., ... Higlett, T. (2008). Epidemiology and 12-month
outcomes from traumatic brain injury in Australia and Mew Zealand. The Joumnal of frauma, 64(4), 854,
doi:10.1097/TA.0b013e3180340e77

3, Barker-Collo, S. L., Wilde, M. J., & Feigin, V. L. (2009). Trends in Head Injury Incidence in New Zealand: A Hospital-Based Study
from 1987/1998 to 2003/2004. Neurcepidemiology, 32(1), 32-32-39. doi;10.1159/000170090

4, Tintinalli, J. E., Kelen, G. D., & Stapczynski, J. 5. (2004). Emergency Medicine: A Comprehensive Study Guide (6th ed.). America;
McGraw-Hill Companies, Inc.

5, Tume, L. N., Baines, P, B., & Lisboa, P. J. G, (2011). The effect of nursing interventions on the intracranial pressure in paediatric
traumatic brain injury. Mursing in Critical Care, 16(2), 77-84. doi:10.1111/j.1478-5153,2010.00412 x

6, Mcleod, A. (2004). Traumatic injuries to the head and spine 2: nursing considerations. British journal of nursing, 13(17), 1041-1048,

7, Reddy, L. C. 5. (2006). Heads up on cerebral bleeds. Mursing, 36(5), 4. Retrieved from

http:/fwww journals lww.com/nursing/pages/default. aspx

8, Fan, J. Y., Kirkness, C., Vicini, P., Burr, R., & Mitchell, P. (2010). An approach to determining intracranial pressure variability
capable of predicting decreased intracranial adaptive capacity in patients with traumatic brain injury. Biological research for
nursing, 11(4), 317. doi:10.1177/1099800409349164

9, Ladanyi, S., & Elliott, D. (2008). Traumatic brain injury: An integrated clinical case presentation and literature review:: Part 1.
The continuum of care. Australian Critical Care, 21(3), 141-153. doi:10.1016/j.aucc.2008.02.003

10, Lescot, T., Abdennour, L., Boch, A. L., & Puybasset, L. (2008). Treatment of intracranial hypertension. Current Opinion in
Critical Care, 14(2), 129. doi:10.1097/MCC.0b013e3282f63c51

11, Pediatric Critical Care Medicine. (2003). Chapter 9. Use of Sedation and Neuromuscular Blockade in the Treatment of

Severe Pediatric Traumatic Brain Injury. Pediatric Critical Care Medicine, 4(3), 34-36. Retrieved from hitp:/fwww.pedsccm.org



&[ﬂﬁ Does point-of-care lactate testing have a role in the NZ pre-hospital sector?

Introduction: A limitation of pre-hospital patient assessment is the

identification of haemodynamic instability due to physiological
parameters, of which assessment is based, remaining stable despite a
critical underlying pathology. Lactate levels are hypothesised to be a
more sensitive parameter in the true evaluation of a patient’s
haemodynamic status than conventional vital signs alone (Jansen et al.,

2008).

Methodology: A literature review was undertaken, as illustrated in figure
1.

- Simon Barnett -

Limited to >2001 & utilising primary search term: Lact*

EBSCO Scopus Ovid via Medline

n =26,814 n =201,056 n=110,570

Specific to: prehospital OR pre-hospital OR out-of-hospital OR point-
of-care OR POC

Ovid via Medline

n=22

Exclusion criteria:

e Duplicates: (n =20)
e Animal related: (n = 8)
e Not relevant to the purpose of
the review: (n = 34)

Papers included in literature review

n=22

Figure 1: Search strategy utilised in literature review

Conclusion:

Results: Four key themes were identified from the literature:
1. Accuracy of POC lactate versus laboratory values are clinically
acceptable
Lactate provides prognostic benefit which enhances risk
stratification and therefore triage
Lactate aids in the identification of occult presentations of shock
Lactate is useful as a sole parameter to initiate goal directed

therapy, especially for septic shock

Limitations: The primary limitation of this study is the lack of
research into the efficacy of POC lactate in the pre—hospital

setting.

The evidence supporting the efficacy of POC lactate, although limited, suggests significant

clinical benefit from its use. Consideration should therefore be given to its implementation

in the New Zealand pre—hospital sector, with further in—depth research being a fundamental

pre—requisite before its adoption into practice.

Lactate is potentially a more sensitive marker of haemodynamic instability than vital signs alone

References: (1): Jansen, T. C., Bommel, J. V., Mulder, P. G., Rommes, J. H., Schieveld, S. J., & Bakker, J. (2008). The prognostic value of blood lactate levels relative to that of vital signs in the Pre-hospital setting: a pilot study. Journal

of Critical Care, 1X6), 160-167. doi:10.1186/cc7159 (2) Bac

oround image: Figure 2: Point-of-care lactate test [photograph].

2011). Retrieved August 8, 2011 from http://www.stocktake.co.nz




























Is Magnesium Sulphate for Eclampsia Indicated in the Pre-
Hospital Setting?

INTRODUCTION
Preeclampsia is a rare, but potentially life threatening,
multisystem disorder of pregnancy, characterized by raised
blood pressure and proteinuria, after 20 weeks of gestation.
The most dangerous complication of preeclampsia is
eclampsia, which is defined by general tonic-clonic
convulsions before or after birth.
Eclampsia remains one of the main causes of maternal
death.
Up to one third of eclamptic seizures occur out of
hospital.
Presently in NZ there are no specific paramedic procedures
for eclamptic seizures; midazolam is used for all seizure
management. A literature review was undertaken to determine
current best practice for the initial management of eclamptic
seizures in the pre-hosptial setting. Emergency management
of seizures and subsequent safe transfer is essential to
minimize morbidity and mortality.

AIM
To explore the suitability of magnesium sulphate
(MgSQ,) for pre-hospital treatment of eclampsia

METHODS
A literature search was conducted by a single independent
reviewer of English language publications.
Key search terms: eclampsia and preeclampsia
Subheadings: magnesium, treatment, prehospital,
emergency and ambulance
Databases used: EBSCO (includes CINAHL and
MEDLINE) and SCOPUS
All relevant clinical trials, reviews and procedures from
1995 - 2011 were extracted. Only human studies were
considered. The Cochrane database of systematic reviews
was searched for reviews of MgSO, therapy with
preeclampsia and eclampsia. Reference lists of identified
articles were examined to find additional relevant studies.
62 papers identified; 31 papers provided specific information
on preeclampsia and eclampsia

System disturbances with
preeclampsia:

Renal: proteinuria, oliguria

Haematological: DIC, hemolysis,
thrombocytopenia

Hepatic: epigastric & RUQ pain

Neurological: seizures, stroke,
pulmonary edema, hyperreflexia,
placental abruption, severe
headache, visual disturbance, fetal
growth retardation

Figure 1: Blood vessel changes with preeclampsia ]

Sally Rowe

Figure 2: Blood pressure assessment in an at risk patient (4

LITERATURE REVIEW RESULTS

The literature review extracted nine quality prospective
studies, four of which included a control group and three
prospective studies which were randomised. Two retrospective
reviews were found, one of which included all members of the
Society of Obstetricians and Gynaecologists of Canada. Five
systematic Cochrane reviews of literature were identified.
These five reviews critiqued three to fifteen trials of varying
sizes, which the Cochrane reviewers described as generally of
good quality. The majority of the fifteen literature reviews were
systematic in approach to their review, citing a large number of
relevant articles. For example Briggs & Wan B! analysed a
number of randomised, controlled studies, retrospective
studies and observational studies and concluded that MgSO,
was superior to phenytoin and diazepam in the prevention of
eclampsia.

The search of grey literature, not found through the
conventional channels, identified six sets of practice
guidelines, an editorial summary and a seminar proceedings
article.

PRACTICAL APPLICATION
There is international consensus that:
MgSO, is the treatment of choice for eclampsia.

There is good evidence that imminent eclampsia should also be
treated prophylactically with MgSO,, to prevent progression to
eclampsia.

As eclampsia is a relatively rare condition,
education and training would be needed.

regular, updated

Recommending changes in paramedic practice will raise issues
that require further research and development. This includes
but is not limited to: education, cost benefit analysis, and
multiuse opportunities for MgSO,,

“severe preeclampsia is very high risk, with no room for complacency in its management’s

REFERENCES
1. http://www.sgul.ac.uk/depts/immunology/~dash/troph/spiral.jpg

2. http://www.thehealthage.com/site/wp-content/uploads/2011/05/Pre-eclamsia1.jpg

3. Briggs, G. G., & Wan, S. R. (2006). Drug therapy during labour and delivery, part 2. American Journal Health-System Pharmacology, 63, 1131-1139.
4. Oettle, C., Hall, D., Roux, A., & Grove, D. (2005). Early onset severe preeclampsia: expectant management at a secondary hospital in close association with a tertiary institution. British Journal of

Obstetrics and Gynaecology, 112, 84-88.




Should Paramedics Perform Advanced Cardiac Life &[U]F

Support using Automated External Defibrillators?

A B Luke SUMMERS
Background: Current NZ paramedic guidelines

advocate manual defibrillation over Automated ~ Discussion: —Manual mode reduces
External Defbrillator (AED) by . trained. users INtrruptions to compressions reducing the
during resuscitation. However, AED mode offers ~ duration of pre-shock pauses and increasing
greater accuracy in dysrhythmia identification and (e rate of ROSC.

timing of rhythm analysis and shock delivery. This  The impact of the defibrillation mode on other
study investigates which mode is preferred for  components of resuscitation (eg timing of
delivering shocks during Advanced Cardiac Life  shock delivery, appropriateness of shock,
Support (ACLS) by paramedics. and timing of adjuncts including intubation
Methods: A systematic review of Scopus and and drug therapy) requires further research.
EBSCO searched for studies on paramedics
performing advanced cardiac life support using
both manual and automated external defibrillation
modes.

Research into paramedic resuscitation is
scarce and this study was limited by
identification of only a low number of studies.

Results: Two studies met the inclusion criteria ~ Conclusion: Paramedics should use manual
and were included in the review: i) a prospective = mode to deliver shocks where possible, if
observational study of 44 cardiac arrest cases, iija  trained to do so. More research is needed to
manikin study. Both studies supported the use of  find techniques to reduce no-flow-time when
manual mode. using Lifepak 12 defibrillators in AED mode.
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AN EXPLORATION'AND COMPARISON OF CIVILIAN AND MILITARY
MANAGEMENT OF TRAUMATIC BRAIN INJURY (TBI)

The Aim: To identify opportunities to inform‘practice in the pre-hospital setting
and improve patient outcomes.

Background- TBIl cause > 50% of Adult
Trauma Deaths. in Civilian Populations.
TBI patients in combat (Afghanistan
and ;.lraq)! represent a. -unique
population when compared to civilian
populations®. TBI in current conflict is
described as the “signature injury”23.
The incidences of TBI in living combat
causalities >22%2, 42% of UK KIA in
Afghanistan and Iraq (Apr 06 — Mar
07) had non-survivable TBI*. 55% TBI
are associated. with \injuries to the
extremities, »which require prevention
of catastrophic. ' haemorrhage &
hypotensive resuscitation®. The nature
of 'military grade-weaponry and its
effects resulted in significantly higher
rates of TBI in current conflicts than in
World War Il, the Korean and Vietham
Wars. Previously un-survivable
patientsare now salvageable due to
rapid early intervention and persistent
control of'secondary injuries®.

Objective- To review civilian+ and
military medical articles relating to TBI
and compare the management,
outcome and treatment trends.

Methods- Review of 12 civilian and 16
military online journal articles relating
to pre-hospital management of TBI.
Search Limitations-

1.English articles 2.Aged >18 years.
3.Period 2002-2012. 4.Limit other non
matched articles.

Key Findings- Significant differences
in,

*Mechanism of injury

*Pre and in hospital mortality,
*Number of in-hospital surgical
interventions,

«Significance of preventing a
single hypotensive episode.

Findings- 1. There is no treatment for
the primary Dbrain  injury. The
prevention and treatment of the
secondary brain injury must be the

focus of care: Military TBI is*often
associated with. poly-trauma and its
associated' thypoxia (arterial. oxygen
saturation of <90%) and hypotension
(systolic blood pressure (SBP).</90
mmHg)*

Cranial Insult “primary Injury”
“ Secondary Injury” Develops
Tissue Oedema = A\ ICP

Oedema develops around

Negfotic tiEsugs ANCP with Compression of
brainstem and respiratory centre

€02 accumulates =
Vasodilation

ANCP due to 4\ in IC blood volume

Death
Diagram 1: Spiral of Deterioration of the TBI. Adapted from Essential of
Paramedic Science

2.Mechanism of~ Injury (MOI) The
morphology of TBI is' complex and
difference between civilian and military
populations. The insurgent's weapon
of-.choice is the roadside bomb (IED).
Military TBI patients (81.4% blast &
penetrating injury) Civilian population
(7.2% penetrating)”.

3. The lower rate of in hospital deaths
at military facilities compared to civilian
facility (20%-25% vs. >60%) tells a
different story than would appear.
There is a high rate of death (killed in
action) in the military cohort. The
profound effects of blast and the
significant delays in evacuation remain
the most critical events to military
combat patients.

1 Winter, C. D., Adamides, A. A., Lewis, P. M., & Rosenfeld, J. V. (2005). A review of the current management of severe traumatic brain injury. Surgeon (Edinburgh University Press), 3(5), 329-337.

Conclusion-

=Prevention of any single hypotensive
event is likely to, be the single
intervention to benefit both military and
civilian-TBI patients.

slmproved _evacuation® of military
casualties' -.and = an increase in
surgically invasive management within
the civilian sector would see improved
mortality:of TBI patients.

=Lesson learnt'in combat support a
more aggressive approach to no-
hypotensive resus in standalone TBI
and places the emphasis of care on
effective assessment, utilising tools
like GCS and pupil evaluation, a clear
area for excellence in paramedic
practice.

=Literature supports current treatment
guidelines, the emphasis on
preventing hypotension and hypoxia
should be reinforced. The MOI in
combat results in higher death from
wounds but aggressive in hospital care
is resulting in better outcomes for TBI
patients.

=Although there is a long-standing
tradition of advancement in cares
gained from experience in combat by
military medics, it would appear that in
the prehospital arena on this occasion,
is not be the case.

=The austere environment of the
military medic and the profound effect,
of the methods of operation, by
insurgents, provides little evidence of
improving the prehospital outcome for
military TBI patients

The Numbers Game
50% Percent of Adult Trauma deaths from TBI
>22% Percent incident of TBI in live Combat patients
42% Percent of TBI resulting in non-preventable deaths
5%  TBl associated with other injuries
81.4% Military TBI from Blast, Penetrating injuries
7.2% Civilian TBI from Penetrating Injuries
>16% TBI patients arriving at hospital hypotensive
50%  Number TBI patients who have had a hypoxic event
50%  Of mil TBI die immediately or shortly after injury
25% In Hospital Death rate of Military TBI
>60% In Hospital Death rate of Civilian TBI
3.3% Mortality of Died of Wounds (DOW) Vietnam
5.3% Mortality of Died of Wounds Iraq & Afghanistan

2 Martin, E. M., Lu, W. C., Helmick, K., French, L., & Warden, D. L. (2008). Traumatic brain injuries sustained in the Afghanistan and Iraq wars. The American Journal Of Nursing, 108(4), 40-47.

3 Heltemes, K. J., Dougherty, A. L., MacGregor, A. J., & Galarneau, M. R. (2011). Inpatient hospitalizations of U.S. military personnel medically evacuated from Iraq and Afghanistan with combat-related traumatic
brain injury. Military Medicine, 176(2), 132-135.

“Ralph, J., & Lowes, . (2009). Neurointensice Care. Journal Of The Royal Army Medical Corps, 155(2), 122-174.

5Baer, D., Dubick, M., Wenke, J., Brown, K., McGhee, L., Convertino, V., ... Blackbourne, L. (2009). Combat Casualty Care Research at the U.S. Amy Institute of Surgical Research. Journal Of The Royal Army
Medical Corps, 155(4), 327-332.

©Bell, R. S., Vo, A. H., Neal, C. J., Tigno, J., Roberts, R., Mossop, C., ... Armonda, R. A. (2009). Military traumatic brain and spinal column injury: a 5-year study of the impact blast and other military grade
weaponry on the central nervous system. The Journal Of Trauma, 66(4 Suppl), $104-S111.

7 Dubose, J. J., Barmparas, G., Inaba, K., Stein, D. M., Scalea, T., Cancio, L. C., ... Blackbourne, L. (2011). Isolated Severe Traumatic Brain Injuries Sustained During Combat Operations: Demographics,
Mortality Outcomes, and Lessons to be Leared From Contrasts to Civilian Counterparts. Journal of Trauma, 70(1), 11-18. doi:10.1097/TA.0b013¢318207¢563

¢ Bernard, S. A., Nguyen, V., Cameron, P., Masci, K., Fitzgerald, M., Cooper, D. J., ... Judson, R. (2010). Prehospital rapid sequence intubation improves functional outcome for patients with severe traumatic
brain injury: a randomized controlled trial. Annals Of Surgery, 252(6), 959-965.

¢ Knuth, T., Letarte, P, Ling, G., Moores, L., Rhee, P., Tauber, D., ... Stevens, A. (2005). Guideline for Field Management of Combat-Related Head Trauma. New York: Brain Trauma Foundation

10 Nessen, S. C., Lounsbury Dave, & Hetz Stephen (Eds.). (2008). War Surgery in Afghanistan and Iraq, a Series of Cases , 2003-2007. Washington Borden Institute.

21.1% Total Mortality (DOW + KIA) Vietnam

16.1% Total Mortality (DOW + KIS) Iraq & Afghanistan
45min  Average evac time (1968-69) Vietnam

1hr49m Average evac time Iraq 2005 (UK Forces)

7hrs  Average evac time Afghanistan 2004 (UK Forces)

Brendan Wood 0818118
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